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The information contained in this document has
been carefully checked and is believed to be
reliable; however, Synertek shall not be respon-
sible for any Joss or damage of whatever nature
resulting from the use of, or reliance upon, the
information contalned in this document. Synertek
makes no guarantee or warranty conceming the
accuracy of such information, and this document
does not In any way extend Synerntek's warranty
on any product beyond that set forth in Synertek’s
standard terms and conditions of sale. Synertek
does not guarantee that the use of any in-
formation contained herein will not infringe upon
the patent or other rights of third parties, and no
patent or other license is implied hereby. Synertek
reserves the right to make changes in the product
without notification which would render the in-
formation contained in this document obsolete or
inaccurate. Please contact Synertek for the latest
Information concerning this product.







Commercial: T, =0"C 10 +70°C

RAM Selector Guide

Access Time | Maximum Current (mA)
(ns) Power Supply
Part No. Organization | No. of Pins Max. Operating | Standby (Volts) Page
SyY2101-1 256 % 4 22 500 70 -_ +5 1-3
SYZ101A 256 x 4 22 350 55 — +5 1-3
S¥Y2101A-2 256 x 4 22 250 55 — +5 1-3
SY2101A-4 256 x 4 22 450 55 — +5 1-3
SY2111-1 256 x 4 18 500 70 -_ +5 1-7
SY2111A 256 x 4 18 350 55 - +5 1-7
S¥Y2111A-2 256 x 4 18 250 55 — +5 1-7
5Y21114-4 256 % 4 18 450 55 - +5 1-7
Sy2112-1 258 x 4 18 500 70 — +5 1-11
SYZ21124A 256 x4 16 350 55 — +5 1-11
S¥21124-2 256 x 4 16 250 55 — +5 1-11
SY21124-4 256 x 4 16 450 55 - +5 1-11
8¥2114 1024 x 4 18 450} 100 — +5 1-17
S¥2114-1 1024 x 4 18 150 100 — +5 1-17
Sy2114-2 1024 x 4 18 200 100 - +5 1-17
3¥2114-3 1024 x 4 18 300 100 - +5 1-17
SY2114L 1024 % 4 15 450 70 —_ +5 1-17
5Y2114L-1 1024 x 4 18 150 70 — +5 1-17
SY2114L-2 1024 x 4 18 200 Vo — +5 1-17
SY2114L-3 1024 x 4 18 300 7O - +5 1-17
SY2114LYV 1024 % 4 18 450 70 - +5111 1-21
SY2114LV-2 1024 x 4 18 200 70 — +5 1-21
S¥Y2114LV-3 1024 x 4 18 300 70 — +51 1-21
5Y2142 1024 x 4 20 430 100 — +5 1-26
S¥2142-2 1024 % 4 20 200 100 - +5 1-26
S¥2142-3 1024 x 4 20 300 100 — +5 1-26
Sy2142L 1024 x 4 20 450 70 — +5 1-26
Sy2142L-2 1024 x 4 20 200 70 - +5 1-26
SY21421.-3 1024 x 4 20 300 70 - +5 1-26
S¥2142LY 1024 x 4 20 450 70 — +5n 1-30
SY2142LV-2 1024 x 4 20 200 70 — +511i 1-30
SY2142LV-3 1024 x 4 20 300 70 -_ +50 1-30
SY2148H 1024 x 4 18 70 150 30 +5 1-40
3Y2148H-2 1024 x 4 18 45 150 30 +5 1-40
SY214BH-3 1024 x 4 18 55 150 30 +5 1-40
SYZ148HL 1024 x 4 18 70 125 20 +5 1-40
SY2148HL-3 1024 x 4 18 55 126 20 +5 1-40
SY2149H 1024 x 4 18 70 150 - +5 1-45
3Y¥2149H-2 1024 x 4 18 45 150 — +5 1-45
SY2149H-3 1024 x 4 18 55 150 - +5 1-45
SY2149HL 1024 x 4 18 70 125 - +5 1-45
SYZ2149HL-3 1024 x 4 18 55 125 — +5 1-45
S¥2147 4096 x 1 18 Fidl 160 20 +3 1-34
8Y2147-3 4096 x 1 18 £5 180 30 +3 1-34
SY2147-6 4096 x 1 18 85 160 20 +5 1-34
SY2147L 4008 x 1 18 0] 140 ¢ +5 1-34
SY2147H12! 4096 x 1 18 35-70 180 30 +5 1-33
5Y¥2128 2 2048 x 8 24 120-200 100 30 +5 1-25
Military: T4 = -55°C to +125°C

SYM2148 2 1024 x 4 18 70 150 3¢ +5 1-44
S¥YMZ2148-62 1024 x 4 18 85 150 30 +5 1-44
SYM2148H 2 1024 x 4 18 70 150 - +5 1-49
S¥YM2149H-3 2 1024 x 4 18 55 150 - +5 1-49
SymM2147 2 4096 x 1 18 70 180 30 +5 1-39
SYMZ147-6 2 4096 x 1 18 85 180 30 +5 1-39

1. +2.5¥ Dala Retention
2 To Be Announced.




256 x 4 Static SY2101

Random Access Memory MEMORY

PRODUCTS

SYNERTEK

A SUBSIDMART OF HOMEYWELL

® 266x4 Organization to Meet Needs For Small Sys-
temn Memories

Access Time — 250/3560/450/500/ns

Single +5V Supply Voltage

Directly TTL Compatible — All Inputs and Qutputs
Static MQS — No Clocks or Refreshing Required
Simple Memory Expansion — Two Chip Enable
Inputs

L BN B BN BN J

® Inputs Protected — All Inputs Have Protection
Against Static Charge

® Low Cost Packaging — 22 Pin Plastic Dual-In-Line
Configuration

® Low Power — Typicaliy 150 mW

Three-State Qutput — OR-Tie Capability

® Qutput Disable Provided For Ease of Use in
Common Data Bus Systems

The S¥Y2101 is a 256 word by 4 bit static random
access memory element using N-channel MOS devices
integrated on a monolithic array. It uses fully DC
stable {staticl circuitry and therefore requires no
clocks or refreshing to operate. The data is read out
nondestructively and has the same polarity as the in-
put data,

The S$Y2101 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.

It is directly TTL compatible in all respects: inputs,
outputs, and a single +5V supply. Two Chip Enables
allow easy selection of an individual package when
outputs are OR-tied. An output disable is provided

PIN CONFIGURATION

az [

as O
a6
ar [
GO O]
o1 [
o0 ]
oz

ORDERING INFORMATION

Order Package Access Temperature
Number Type Time Range
SYP2107-1 Piastic DIP  600ns 0°Cte 70°C
SYC2101-1 Ceramic DIP 500 ns 0°Cto 70°C
SYP2101A-2 PlasticDIP  250ns 0°Cto 70°C
SYC2101A-2 Ceramic DIP 2500ns 0°Cto 70°C
SYP2101A Plastic DIP 350 ns 0°C1o 70°C
SYC2101A  Ceramic DIP  360ns 0°Cto 70°C
SYP2101A4  PlasticDIP 450 ns 0°C o 70°C
§YC2101A4 Ceramic DIP 450 ns 0°C 10 70°C

£0 that data inputs and outputs can be tied for com-
men 1/0 systems. Qutput disable is then used to eli-
minate any bi-directional logic,

The S5Y2101 is fabricated with M-channel ion im-
planted silicon gate technology. This technalogy
allows the design and production of high-performance,
easy-to-use MOS circuits and provides a higher func-
tional density on a monolithic chip than either con-
ventional MOS technology or N-channel silicon gate
technology.

Synertek’s ion implanted silicon gate technology also
provides excellent protection against contamination.
This permits the use of low cost plastic packaging.

BLOCK DIAGRAM

MEMORY ARRAY

Rowr ROWS
SELECT T2 EOLUMHE

i
COLUMN WD CIRCUITS

COLUNN SELECT

INPLIT
DDDNnN:rHADI. 2 °°‘
Qe FDy=oo:
o fa A )

AR () = Pt humBERS.

PIN NAMES

QUTFUT DISABLE
DATAQUTPUT
POWER (+5V1]

DIN DATA INFUT 0D
Ap—A7  ADDRESS (NPUTS OpuT
RW READ/WRITE INPUT | vec

TE1,CE2 CHIP ENABLE
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SY2101

ABSOLUTE MAXIMUM RATINGS

Ambient Temperature Under Bias  -10°C 10 +80°C

COMMENT:

Sirasses above 1hose lis19d under “Absolule Maximum Rating™ may cause per-
manent damage to the Jevice, This is & sress raling only and funclional

Storage Tempearature -65°C to +1 50°C operation of 1he device 3t these or at any other condition atiove those indicatad m
- " the oparational secuons of this specilication is nor rmplied. Expogures to absolule
Voltage On Any Pin With rating cond for o perinds may affect device ralistality.
Respect to Ground -0.5V to +7V
Power Dissipation 1 Want
D.C. AND OPERATING CHARACTERISTICS
Ta =0°Cto 70°C, Voo = BY t5% unless otherwise specified.
2101A-2
21011 21014, 210144
Symbol Parametar Min. | Typ(1) | Max. | Min, | Typd1]]| Max. | Unit Tast Conditions
Iy Input Current 10 10 rA 1 VN =010 526V
ILOH | 14O Leakage Currenti2) 15 10 uA | CE=22V, vgyr =40V
ILoL | 17O Leakage Currenti{2! -50 -10 ah | €E =22V, Vour = D45V
Vi = 525V, 1g = 0mA
lggq | Power Supply Current 20 a0 20 50 mA, T =25°C
Vi = 525V, I = 0mA
P 0 5 A
loge ower Supply Current & m Ta=0°C
VL Input Low Volage 0.5 +165 | 08 +0.8 v
VIH | Input High Voltage 2.2 Vee 2.0 Ve W
loL = 3.2mA
Vol +1.46 A v
VoL [ Quteut Low Voltage 0 {loL = 2.0mA 2103-1}
VoH | Qutput High Voitage 22 24 v lgH = -150u4

NOTE: 1. Typleal Values are for T4 = 25°C and namina!l supply voltage.

CAPACITANCE Ta=25°C, f= 1MHz

2. Input ang Cutput tied tagether,

Symbol Test Typ-. Max, Unit
CIN Input Capacitance (All Input Pins} VN = 0V 4 8 pF
CouTr Output Capacitance VouT = 0V 8 12 pF
A.C. CHARACTERISTICS — 8Y2101-1
Ta = 0°C to 70°C, Ve = 5V 5% unless otherwise specified.
Symbol Parameter l Min. | Max. r Unit
READ CYCLE
1RCY Read Cycle 500 ns
tA, Access Time SO0 ns
1CO Chip Enable To Output 350 ns
oD Qutput Disable To Qutput 300 ns
ipe(1] Data Qutput to High Z State 0 150 ns
tOH Previous Data Read Valid after change of Address 1) ns
WRITE CYCLE
woey Write Cycle 500 ns
tAW Write Delay 100 ns
oW Chip Enable To Write 400 ns
tDw Data Setup 280 ns
tDH Data Hold 100 ns
WP Write Pulse 300 ns
WR Write Recovery 50 ns

1-4




5 SY2101

A.C.CHARACTERISTICS — SY2101A-2
Ta =0°C to 70°C, Ver = 5V 5% unless otherwise specified.

Symbol Parameter | Min., | Max. Unit
READ CYCLE
tRCY Read Cycle 250 ns
1A Access Time 250 ns
tco Chip Enable To Qutput 180 ns
w0 Qutput Disable To Qutput 130 ns
tpe(1) Data Output 1o High Z State 0 180 ns
tOH Previous Data Read Valid after change of Address 40 ns
WRITE CYCLE
WeY Write Cycle 250 ns
tAW Write Delay 20 ns
tow Chip Enable To Write 150 ns
1IDW Data Setup 150 ns
tDH Data Hold L] ns
WP Write Pulse 150 ns
tWR Write Recovery Q ns
DS Output Disable Setup 20 ns

A.C. CHARACTERISTICS — §Y2101A
Ta = 0°C to 70°C, Vo = BV 5% unless otherwise specified.

Symbol | Parameter | sin. | max. [ unit
READ CYCLE
tRCY Read Cycle 350 ns
1A Access Time 350 ns
1Co Chip Enable Ta Output 240 ns
tOD Cutput Disable To Qutput 180 ns
tpel1] Data Output to High Z State 0 150 ns
tOH Previous Data Read Valid after change of Address 40 ns
WRITE CYCLE
tWoY Write Cycle 350 ns
AW Write Delay 20 ng
0w Chip Enable To Write 200 ns
tow Data Setup 200 ng
toH Data Hold 0 ns
e Write Pulse 200 ns
tWR Write Recovery 0 ns
tpDs Output Disable Setup 20 ns

NGTE: 1 tpg is with respect to the trailing edge of CE1, CE2, or OD, whichever accurs first.

1-5
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$Y2101

A.C. CHARACTERISTICS — SY2101A4
Ta =0°C to 70°C, Voo = BV 25% unless otherwise specified.

symbol | Parameter Min. | unit
READ CYCLE
tRCY Read Cycle 450 ns
A Access Time 450 . ns
1o Chip Enable To Qutput 310 ns
top Cutput Disable To Output 250 ns
il Data Qutput to High Z State 0 200 ns
tOH Previous Data Read Valid after change of Address 40 ns
WRITE CYCLE
wWey Write Cycle 450 ns
AW Write Delay 20 ns
tow Chip Enable To Write 250 ns
tDW Data Setup 250 ns
tDH Data Hold 0 ns
we Write Pulse 250 ns
tWwR Write Recovery 1] ns
tns Output Disable Setup 20 ns
AC. CONDITIONS OF TEST 210142 21001A  2101A4 21011
InputPulse Levels: .. ... ... .. ... iuensnians +H08Vto20V ... ... ..., +0.65V to 2.2V
InputPulse Rise & Fall Times: . ..., .. v iveninn.n Mns ... i e 10ns
Timing Measurement Reference Level: Inputs: .. ............. 1Y e 1.5v
Qutputs: . ... ..... 08V &20V .............. 0.8V & 2.0V
Output Load: .. ... ... iiviivnnrnenas 1TTL Gate & C = 100pF . 1 TTL Gate & C = 100pF
TIMING DIAGRAMS
READ CYCLE WRITE CYCLE
Ay - o
__) C 3 Gl &
AODRESS ( ) ADDRESE ( ,
et LG Ot ot W]
—\ S — S
= \ /] = A\, /]
y
CEZ A \ cE2 }/ \
e ey tmp—.— fre— i
an LLLE "
(COMMCH 1700 13)
il a 'DFE-" —t DG Ol
DaTA N —-]( DATA QUT DATA DATA |N
ouT YALID N STABLE
HOTES: 1. tgp is with respect 1o the trailing scge of TF1. GEZ, or OO, whichevsr oot bt —any AN F‘— e l— tWR —iae
2 During the wriks gycle, 0O it 3 togical 1 1or common 170 and “'ron"t'cers™” for separaie Rl ¥
10 oAk AW * ,
3. DD shousd b vead bow for paparaie 1D operation, /
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256 x 4 Static
Random Access Memory

SY2111

MEMORY
PRODUCTS

SYNERTEK

A SLIBSIDIARYT OF HOMEYWELL

# QOrganization 2566 Words By 4 Bits ¢ Fully Decoded — On-Chip Address Decode

* Common Data Input And Qutput ® [nputs Protected — All Inputs have Protection
® Single +5Y Supply Voltage Against Static Charge

¢ [irectly TTL Compatible — All Inputs and Qutputs @ Low Cost Packaging — 18 Pin Plastic Dual-In-Line
® Static MOS — No Clocks or Refreshing Required Configuration

® Access Tirme — 260/350/450/500ns ~® Low Power — Typically 150mW

® Simple Memory Expansion — 2 Chip Enable Inputs ® Three - State Output — OR - Tie Capability

The S¥2111 is a 256 word by 4 bit static random ac-
cess memaory element using N-channel MOS devices in-
tegrated on a monolithic arvay. It uses fully DC stable
(static} circuitry and therefore requires no clocks or
refreshing to operate. The data is read out nondestruc-
tively and has the same polarity as the input data,
Comman inputfoutput pins are provided.

The S¥2111 is designed for memory applications in
small systems where high performance, low cost, large
hit storage, and simple interfacing are important design
objectives,

it is directly TTL compatible in all respects: inputs,

outputs, and a single +5Y supply. Separate Chip Enable
leads allow easy selection of an individual package
when outputs are OR-tied,

The SY 2111 is fabricated with N-channetion-implanted
silicon gate technology, which atlows the design and
production of high performance, easy-to-use MOS cir-
cuits and provides a higher functional density on a
monolithic chip than either conventional MOS tech-
nology or N-channel silicon gate technoiogy.

Synertek’s silicon gate technology also provides excel-
lent protection against contamination, This permits
the use of tow cost plastic packaging.

PIN CONFIGURATION BLOCK DIAGRAM
3 i
a3 [ el 1w ] vee Ay || q&o\fu
a2 17 ag “'D@—E‘: MEMORY ARRAY -@oGND
A »QE R 32 AOWS
N m 16 [ rw * @ SELECT 32 COLUMNS
ag [ 16 ] e = i@
sY2111 L]
as[]s L mn T T
ss[]s 13 Juoy COLUMN YO CIACUITS
10, —= " COLUMM SELECT
P m ) 12 [ Jvoz vope DATA
ano[]e 1 o "B comimon
oo[]e 10 [T) T8 032 ': ) @[] @ _E
(BN As Ag Az
ORDERING INFORMATION ll_E:
Order Package | Access |[Temperature E-—-
Number Type Time Range er. 5
SYP2111-1 Plastic DIP | 500 ns | 0°C to 70°C . ?., -r‘-{)_
8YD2111-1 Cerdip | 500 ns | 0°C to 70°C L T
SYP2111A-2 Plastic DIP | 250 ns | 0°C to 70°C @l $
SYD2111A-2 Cerdip 250 ns | 0°C to 70°C oo
SYP21114 Plastic DIP | 350 ns | O°C to 70°C PIN NAMES
SYD2111A Cerdip 380 ns | 0°C to 70°C _
. i o a Ag-A; ADDRESS INFUTS €E CHIP EMABLE |

SYP21114.-4 Plastic IDIP 450 ns OOC to 70°C - 7 GUTPUT DISABLE C_E; HIP ENABLE 2
SYD2111A-4 Cerdip 450 ns | 0°C w0 70°C A READ/WRITE INPUT 1701-1/0g  DATA INPUT/QUTRUT




5 SY2111

ABSOLUTE MAXIMUM RATINGS COMMENT
Ambient Temperature Under Bias  -10°Cto +80°C Stresses above those listed under ** Absolute Maximum
Storage Temperature -65°C to +150°C Rating’* may cause permanent damage o the device.
Voltage on Any Pin This is a stress rating only and functional operation
With Respect to Ground -0.5V ta +7V of the device at these or at any other condition above
Power Dissipation 1 Watt those indicated in the operational sections of this
specification is not implied, Exposure to absoclute
maximum rating conditions for extended periods may
affect device reliabitity,
D.C. AND OPERATING CHARACTERISTICS
Ta =0°C to 70°C, Vo = 5V 5%, unless otherwise specified,
Z111A
211141 2111A-2, 211144
| $ymbol Parameter Min. | Typ. (U | Max. | Min. | Typ.(V]| Max. | unit Test Conditions
| ty Input Load Current 10 10 §{ pA | ViN =010 5.25V
ILOH | 1/O Leakage Current 15 10 | pA [CE=22v, vp=4.0v
ILgL | /O Leakage Current -B0 -10 | pA |CE=2.2v, Vi;0 =045V
| Power Supply Current 30 | 60 30 |60 |ma |YVINTE2V
ower Su urresn
€C PRl /0 =0mA, Ta =25°C
VN = 5.25V
Igc2 | Power Supply Current 70 56 | mA “}2 = OmA, T = 0°C
ViL Input Low Voltage -05 +0.65 | -0.5 +0.8 v
ViH Input High Voltage 2.2 Voo | 20 Vee | v
IgL = 3.2mA
v t Low Vol 0.45 0.4 v
OL | Output Low Valtage {loL = 2.0mA - 2111-1}
VoH | Qutput High Voltage 22 24 v 1oH = -150uA
MOTES: t. Typical values are for Ty = 26"C and nominal supply voltage.
A.C. CHARACTERISTICS — SY2111-1
Ta = 0°C to 70°C, Vi = 5V 5%, unless otherwise specified,
Symbol Parameter Min. | Max. Unit
READ CYCLE
tRCY Read Cycle 500 ns
A Access Time 500 ns
| 1CO Chip Enable To Qutput 350 ns
| 10D Output Disable To Output 300 ns
tpr (1] Data Output To High Z State 0 150 as
tOH Previous Data Read Valid After Change Of Address 0 ns
WRITE CYCLE
twey Write Cycle 500 ns
TAW Write Delay 100 ns
tow Chip Enable To Write 400 ns
tDw Data Setup 280 ns
tDH Data Hold 100 ns
Wwe Write Puilse 300 ns
twR Write Recovery 50 ns
s Output Disable Setup 20 ns
NQTE: 1.tpF is with respact to the trailing edge of CE1_, CEZ, or 0D, whichever comes first.

-8
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SY2111

AC. CHARACTERISTICS — 8Y2111A-2
Ta =0°C 1o 70°C, Voo = 5V £5%, unless otherwise specified,

Symbol Parameter J Min. I Max, Unit
READ CYCLE
tRCY Read Cycle 250 ns
ta Access Time 250 ns
tco Chip Enable Te Output 180 ns
toD Cutput Disable To Qutput 130 ns
tpF (1] Data Output To High Z State a 180 ns
10H Previous Drata Read Valid After Change Of Address ) ns
WRITE CYCLE
twey Write Cycle 250 ns
tAW Write Delay 20 ns
tow Chip Enable To Write 150 ns
W Drata Setup 160 ns
tDH Data Hold 0 ns
twp Write Pulse 150 ns
tWR Write Recovery 0 ns
tps Output Disable Setup 20 ns
AC.CHARACTERISTICS - SY2111A
Ta = 0°C to 70°C, Ve = 5 25%, unless otherwise specified.
Symbbol Parameter [ Min. | Max. | unit
READ CYCLE
tROY Read Cycle 350 ns
1A Access Time 350 ns
tCo Chip Enable To Output 240 ns
10D Qutput Disable To Output 180 ns
tpg[1} Data Qutput To High Z State 0 150 ns
10H Previous Data Read Valid After Change Of Address 40 ns
WRITE CYCLE
twey Write Cycle 350 ns
AW Write Delay 20 ns
oW Chip Enable To Write 200 ns
tow Data Setup 200 ns
tpH Data Hold 0 ns
nyp Write Pulse 200 ns
tWR Write Recovery 0 ns
tps Output Disable Setup 20 ns

NOTE: 1. tpe is with respect to the trailing edge of CET, CEZ, or OD, whichever comes first,

19
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SY2111

A.C. CHARACTERISTICS —SY2111A4
Ta = 0°C to 70°C. VoC = 5V +5%, unless otherwise specified.

Symbol Parameter I © Min. | Max. J Unit
READ CYCLE
tRCY Read Cycle 450 ns
ta Access Time 450 ns
tco Chip Enable To Qutput 310 ns
top Qutput Disable To Qutput 250 ng
tprl1] | Data Output To High Z State 0 200 ns
toH Previous Data Read Valid After Change Of Address 40
WRITE CYCLE
oY Write Cycle 450 ns
AW Write Delay 20 ns
tow Chip Enable To Write 250 ns
W Data Setup 250 ns
toH Data Hold 0 ns
twp Write Pulse 250 ns
TWR Write Recovery 0 ns
tns Output Disabie Setup 20 ns
A.C. CONDITIONS OF TEST 21114, 21114.2, 211184 21114
InputPulse Levels . . .. . ... .. ..o, HBVYw2lV ... +0.65V 10 2.2V
Input Pulse Rise & Fall Times: . . .. ... .0ttt rnenrioens Mns ... . s 10ns
Timing Measuremnt Reference Level Inputs: .. ............. 1.5V ... .. e 1.5V
Qutputs: . .. ...... 0BV &20V ... ... ... 08v & 2.0V
Qutput Load: .. .. ... ...t nnn 1 TTL Gate & Cy_= 100pF .. ... 1 TTL Gate & C|_ = 100pF
CAPACITANCE Tp =25°C,f=1MHz
Symbal Test Typ. Max Unit
CIN Input Capacitance {All Input Pins} V| = OV 4 8 pF
Cout Output Capacitance VQUT = 0V 10 15 pF

TIMING DIAGRAMS
READ CYCLE WRITE CYCLE

RCY twey
ADDRESS ,

C oo Y )

CHIP ACQH ——e | tew
ENABLES ™ | /"_‘ CHIP— .
(CE1 TE2H ENABLES L /

e

1

WO =]
— - — OUTRUT  |r
QH == |- CHSABLE £
'DFi1)w]

%'Eu?gb?_ T tng | Dw | ‘oM
CATA IJO- I ) DATA QUT VALID DATA 11D X{ DATA IN sTABL‘E *
wp =R —]
NOTE: 1.1pF is with respect to the trailing edge of CE1, CE2 READ/ 3 r [
ot OD, whichever comes Tirst. WRITE taw /




SY2112

MEMORY
PRODUCTS

256 x 4 Static Random
Access Memory

SYNERTEK

A SUBSICHAARY {IF HOMEVWELL.
® (rganization 256 Words by 4 Bits # Futly Decoded - On-Chip Address Decode
® Common Data Input and Qutput #® |nputs Protected - All Inputs Have Protection
& Single +5V Supply Voltage Against Static Charge
® Directly TTL Compatible - All Inputs and Qutputs ® Low Cost Packaging - 16 Pin Plastic Dual-In-Line
* Static MOS - No Clocks or Refreshing Required Configuration
& Access Time - 250/350/450/500 ns ® Low Power - Typically 150 mW
# Simple Memory Expansion - Chip Enable Input ® Three-State Qutput - OR-tie Capability

The 5Y2112 is a 266 word by 4 bit static random
access memory element using N-channel MOS devices
integrated on a monolithic array. It uses fully DC
stable {static) circuitry and therefore requires no clocks
or refreshing to operate. The data is read out nonde-
structively and has the same polarity as the input data.
Common input/output pins are provided.

The SY2112 is designed for memory applications in
small systems where high performance, low cost,
large bit storage, and simple interfacing are important
design objectives.

It is directly TTL compatible in all respects; inputs,
outputs, and a single +5Y supply. A separate Chip

Enable lead allows easy selection of an individual
package when outputs are OR-tied.

The SY2112 is fabricated with ion implanted N-
channel silicon gate technology. This technology
allows the design and production of high performance,
easy-to-use MOS circuits and provides a higher func-
tional density on a monolithic chip than either con-
ventional MOS technology or N-channel silicon gate
technology.

Synertek’s ion implanted sificon gate technology also
provides excellent protection against contamination.
This permits the use of low cost plastic packaging.

PIN BLOCK DIAGRAM
CONFIGURATION ® ®
T w[vee M?DE — Voc
Alo—= =0 GND
T s A @ ROW MEMORY ARRAY
MY u[Jan " h(';jm SELECT S rome
PYRRON I T 32 COLUMNS
a4 [
A4 ».@m -
as s 12| _Jvos T I
as[_Je 1[_Jvoa [ Cgllﬁ%%?rgo
T | 1w Jroz Vo101 \puT COLUMN SELECT
10 DATA
ovo[Je o[ Jven z xcomnm
1103 o
1104 NP%: @ @ @
A
ORDERING INFORMATION 5 fe A
Order Package Accass | Temp
Number Type Time Range E\'—"/'
SYP21124-2 Plastic OIP | 250nsec | 0°C to 70°C RAW @
SYD2112A-2 Cerdip 260nsec | 0°C to 70°C O = PIN NUMBERS
SYP21124 Plastic DIP | 3%0nsec | O°C to 7O°C PIN NAMES
SYD2112A Cerdip 350nsec | 0°C to 70°C = ADDRESS INFUT
SYP2112A-4 Plastic Dip | 450nsec | 0°C to 70°C et i L AL
. LR READMWRITE INPUT |
SYD21124-4 Cerdip 450nsec | O°C to 70°C 3 CHIP ENABLE INPUT
SYP211241 Plastic DIP | 500nsec | O°C to 70°C 1/01-1/04  DATA INPUT/QUTPUT
SYD2112-% Cerdip B00nsec | O°C to 70°C Voo POWER [+5V/)
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SY2112

ABSOLUTE MAXIMUM RATINGS*
Ambient Temperature Under Bias  -10°C to +80°C

Storage Temperature -65°C to +150°C
Voltage On Any Pin

With Respect to Ground -0.5V to +7V
Power Dissipation 1 Watt

*COMMENT

Stresses above those listed under **Absolute Maximum
Rating’* may cause permanent damage to the device.
This is a stress rating only and functional operation
of the device at these or at any other conditions above
those indicated in the operational sections of this
specification is not implied, Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

D. C. AND OPERATING CHARACTERISTICS — SY2112A, SY2112A-2, SY2112A4
Ta =0°C to 70°C, Vg = 5V £5% unless otherwise specified.

Symbol Parameter Min.

Typ. (1) [ Max. | Unit Test Conditions

[{N] Input Current

ILOH | 1/Q Leakage Current
IoL | /O Leakage Current
teg1 | Power Supply Current

10 pA | VIN=0105.25Y

10 pA | CE=2.2v, V0= 4.0V
-10 uA | CE=22v, Viyg = 045V
30 80 mA | Viy = 5.25V, l|/0 = OmA

Ta=25°C
Ige2 | Power Supply Current 56 mh | VN =525V, I|/0 = 0maA
Ta=0°C
ViL Input “Low" Voltage -0.5 .8 v
ViH Input “High** Voltage 20 veo v
VoL | Ourput “"Low" Voltage +0.4 v loL =3.2mA
VoH | Output “High” Voltage 24 v 10H = -150pA
NOTES: 1. Typical values are for Ta = 256°C and nominal supply voltage.
D. C. AND OPERATING CHARACTERISTICS — §Y2112-1
Ta =0°C to 70°C, Ve = 5V 25% unless otherwise specified.
Symbol Parameter Min. | Typ. (1) | Max. | Unit Test Conditions
[[R] Input Current 10 uA | VN =0to 5.26V

ILOH | 1/O Leakage Current
lLoL | /O Leakage Current
Igc1 | Power Supply Current

Ice2 | Power Supply Curremt

VIL [nput ““Low’* Voltage -0.5
VIH Input “High™ Voltage 2.2
VoL | Output “Low™ Voltage

VoH | Output "High* Voltage 2.2

15 pA | CE=2.2v, Vg = 4.0V
-50 ua | CE=22v, Vyjg =045V
30 60 ma, | VN =525V, [|;g = 0mA

Ta=26°C
70 mA | Vg =526V, I1/g = OmA
Ta =0°C
+0.65 v
Vee v
+045 | v | IgpL=2mA
v IOH = -160uA

NOTES: t. Typical values are for T4 = 25°C and nominai supply voitage.




5 SY2112

A.C. CHARACTERISTICS — SY2112A-2
READ CYCLE Ta = 0°C 10 70°C, Vo = 5V £5% unless otherwise specified.

Symbol Parametey Min, Max. Unit
tRCY Read Cycle 260 ns
1A Access Time 250 ns
o Chip Enable to Output Time 180 ns
1CD Chip Enable to Qutput Disable Time 0 120 ns
tOH Previous Read Data Valid After Change 40 ns

of Address

WRITE CYCLE NO. 1 Ta =0°C to 70°C, Ve = BV £5%

Symbol Parameter Min. Max. Unit
tWCY Write Cycle 250 ng
AW Address to Write Setup Time 20 ns
tDw1 Write Setup Time 180 ns
tWP1 Write Pulse Width 180 ns
tos1 Chip Enable Setup Time 0 100 ns
1CH1 Chip Enable Hold Time 0 ns
TWRA1 Write Recovery Time 0 ns
tDH1 Data Hold Time 1] ns
oW1 Chip Enable to Write Setup Time 180 ns

WRITE CYCLE NO. 2 Ta = 0°C to 70°C, Vg = BV +5%

Symbol Parameter Min, Max. Unit
tWeY?2 Write Cycle 260 ns
tAW?2 Address to Write Setup Time 20 ng
tDW? Write Setup Time 180 ns
wn?2 Write To Output Disable Time 120 100 ns
tcs2 Chip Enable Setup Time 1] ns
ICH2 Chip Enable Hald Time 0 ns
tWR2 Write Recovery Time 8] ns
tnH2 Data Hold Time ] ns

A, C.CHARACTERISTICS — 8Y2112A
READ CYCLE Ta =0°C to 70°C, Vg = BV £5% unless atherwise specified.

Symbol Parameter Min, Max, Unit
tRCY Read Cycle 350 ns
ta, Access Time 350 ns
oo Chip Enable to Output Time 240 ng
teh Chip Enable to Quiput Disable Time 0 200 ng
tOH Previous Read Data Valid After Change 40 ns

of Address




! 5 SY2112

A.C. CHARACTERISTICS — SY2112A (Cont.)
WRITE CYCLE NO. 1 Ta = 0°C to 70°C, Vg = BV £5%

Symbol Parameter Min. Max. Unit
WCY1 Write Cycle 350 ns
taw Addrass to Write Setup Time 20 ns
w1 Write Setup Time 250 ns
twP Write Pulse Width 250 ns
tCs1 Chip Enable Setup Time 0 100 ns
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time t] ns
tOH1 Data Hold Time 0 ng
oW1 Chip Enable to Write Setup Time 250 ns

WRITE CYCLE NO. 2 Ta =0°C to 70°C, Vo = 5V £5%

Symbol Parameter Min, Max. Unit
Wey?z Write Cycle 350 ns
tAW? Address to Write Setup Time 20 ns
tpw? Write Setup Time 250 ns
wo?2 Write To Qutput Disable Time 200 130 ns
cs2 Chip Enable Setup Time 0 ns
tCH2 Chip Enable Hold Time 0 ns
twR2 Write Recovery Time 0 ns
1DH2 Data Hold Time 0 ns

A.C.CHARACTERISTICS — SY2112A4
READ CYCLE Ta = 0°C to 70°C, Ve = 5V 5% unless otherwise specified.

Symbaol Parameter Min. Max. Unit
tRCY Read Cycle 450 ns
ta Access Time 450 ng
(O Chip Enable to Output Time 200 ns
tcD Chip Enable to Output Disable Time 1) 260 ns
W0OH Previous Read Data Valid After Change 40 ns

of Address

WRITE CYCLE NO. 1 Ta = 0°C to 70°C, Ve = BY 6%

Symbol Parameter Min. Max. Unit
tWCY) Write Cycle 450 ns
tAWI Address to Write Setup Time 20 ns
tDw1 Write Setup Time 300 ns
w1 Write Pulse Width 300 ns
tCs Chip Enable Setup Time 0 100 ns
tCH1 Chip Enable Hold Time 0 ns
WR1 Write Recovery Time o ns
tDH1 Data Hotd Time 0 ns
oW1 Chip Enable to Write Setup Time 300 ns

114



5 SY2112

A.C.CHARACTERISTICS — SY2112A4 {Cont.)
WRITE CYCLE NO, 2 Ta = 0°C to 70°C, Vg = BV 6%

Symbaol Parameter Min. Max. Unit
tweyY? Write Cycle 450 ns
taAW?2 Address to Write Setup Time 20 ns
tow? Write Setup Time 300 ns
WwD2 Write To Qutput Disable Time 260 150 ns
1cs2 Chip Enable Setup Time 0 ns
teH? Chip Enable Hold Time 0 ns
twR2 Write Recovery Time Q ns
iDH2 Data Hold Time 1] ns

A. C. CHARACTERISTICS — S¥21121
READ CYCLE Ta = 0°C 1o 70°C, Voo = 5V £5%, unless otherwise specified.

Symbol Parameter Min. | Max. Unit Test Conditions
tRCY Read Cycle 500 ns tr, 1 =20ns
1A Access Time 800 ns 0.65V = Vg = 2.2V
tCo Chip Enabte To Output Time 350 ng Timing Reference = 1,6V
(o Chip Enable To Output Disable Time s} 150 ns Load = 1 TTL Gate
tOH Previous Read Data Valid After Change 0 ns Cy = 100pF
of Address

WRITE CYCLE NO, 1 Tp = 0°Cto 70°C, Vg = BV £5%

Symbal Parameter Min. | Max. | Unit Test Conditions
tweyq | Write Cycle 500 ns tr, tf =20ns
AW Address To Write Setup Time 100 ns 065V =V |y = 2.2V
tOW1 Write Setup Time 200 ns Timing Reference = 1.5V
tWwe1 Write Pulse Width 300 ns Load = 1 TTL Gate
1C51 Chip Enable Setup Time 0 100 ns Cp = 100pF
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time 50 ns
OH1 Data Hold Time 100 ns
oW1 Chip Enable to Write Setup Time 200 ns

WRITE CYCLE NO. 2 Ta = 0°C to 70°C, Vg = 5V 6%

Symbaol Parameter Min. | Max. | Unit TFest Conditions
twey?2 | Write Cycle 500 ns | tr, 15 <20ns
taw? Address To Write Setup Time 100 ns 0.65V.22 VN = 2.2V
1Dw2 Write Setup Time 200 ns Timing Reference = 1.5V
twp2 | Write To Output Disable Time 100 ns Load = 1 TTL Gate
1Ccs2 Chip Enable Setup Time 0 ns C = 100pF
tCH2 Chip Enable Hold Time G ng
WR?2 Write Recovery Time 50 ns
tDH2 Data Hold Time 100 ns

1-15
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SY2112

READ CYCLE WAVEFORMS

'CD|-1—
X

WRITE CYCLE #1 Ty =0°Cto 70°C, Voo = S5vi5%

WeY1
ADDRESS ’( )(_
—= st
Wwwl—= TCHI ——
CHIP ENABLE
— DWW —;
INPUT/OUTPUT gz‘;;‘;:g
1o 1 —=
READ/WHITE \ [
taw
WPt —— WA —s

NOTE 1. Data Hold Time, | Ton) is reference 1o the trailing adge of CHIP
ENABLE (CEjar READ/WRITE (R/W) whichever comas First.

A.C.CONDITIONS OF TEST
Input Pulse Leads

Qutput
Output Load

PACKAGE DIAGRAM
CERDIP PACKAGE

0320 (5.028)
0.250 (7.366}
FIN MO, 1 310 (79741 N
IDENT a.2Hi E&W} I
[=—— 0.780 (12812} MaX
0.060 {1,524}
0.015 {0.381) -] -
0.180 145622}
0,140 (35561
T 3 ans
i 3008
—r 7 pen
|1 | | w20 |
. 0.200 15,05} ' i
! | 0,125 [3.175] r i
r l‘j .40 110, 15}
0.110 47 734} 0070 1778 0033 (0,384} G370 (€ 382
0.0 (2.766¢ O 0FEn DS IE)

Input Pulse Riseand Fall Times . . . .. ..............
Timing Measurement Reference Level: Input .. .......

CAPACITANCE
Limits {pF)
Symbol Test Typ. | Max.
Input Capacitance
4
CIN LAl fnput Pins) Vi = OV 8
Ci/o /O Capacitance V|0 =0V | 10 18

WRITE CYCLE #2 T, =0°C1070°C, Vg = BVi6%

WCY2
mRESSD
CFTP ERABLE | 1

o
g
o

52

INPUT/QUTPUT
READ/WRITE
........................ 0.8 to 2.0 Voit
............................. 10 nsec
............................... 1.5 Volt
...................... 0.8 and 2.0 Volt
............... 1 TTL Gate and Ci_ = 100 pF
PLASTIC PACKAGE
muns Lo i
Niavavavavavavat riml
- A0 e

BET T

T+%+i




1024 x 4 Static Random 'SY2114

Access Memory MEMORY
PRODUCTS

SYNERTEK

A SUBSIHARY OF HONEYWELL

150 ns Maximum Access
Low Qperating Pawer Dissipation
0.1 mW/Bit

® Totally TTL Compatible:
All Inputs, Quitputs, and Power Supply
¢ Common Data 1/O

* Mo Clocks or Strobes Required ® 400 mv Noise tmmunity
#® |dentical Cycle and Access Times ® High Density 18 Pin Package
#® Single +5V Supply

The 5Y2114 is a 4096-Bit static Random Access
Mermory organized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channel Silicon-Gate MOS
technology. It is designed using fully DC stable {static}
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate, Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Qutput
pins are provided to simptify design of the bus oriented
systems, and can drive 1 TTL foad.

PIN CONFIGURATION

The 5Y2114 is designed for memory applications
whare high performance, low cost, large bit storage,
and simple interfacing are important design objectives,
It is totally TTL compatible in all respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select [-'C-QI input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114 is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, {on Implanted, Silican-Gate technology — a
technology providing exceltent performance charac-
teristics as well as improved protection against con-
tamination.

a1 = 18 [ vge
n ] 2 17 [T 4y
s R e BLOCK DIAGRAM
- 15 ] by
s ™ w[]dwo,
a s 13 [ 110, nu__w
a7 1z [] voy a -—— Vg
Ll w7 1o, ! Ez 1 - anp
ano [ 9 10 [ we Az—w How MEMORY 4RRAY
] SELECT “%;L?Jmm
ORDERING INFORMATION E;
Order Access Supply Package Temperature By —k H
Numbe+ Time Curtent Typa Range a D
SYD2114-1  180nsec 100ma Cerdip  O°C to 70°C T
SYP2114-1  150nsec 100mA Plastic  0°C to 70°C vey H ™ corom
$YD2114-2  200nsec 100mA Cerdip O°C to 70°C H vocirewts
$YP2114-2  200nsec 100mA Plastic  0°C to 70°C 1oz P— wour | [socomrsceer
SYD2114-3  300nsec 100mA Cerdip Q°C to 70°C DATA
SYP2114-3  300nsec 100mA Plastic  Q°C to 70°C Gy CONTROL
SYD2114 450nzec 100mA Cerdip  0°C 0 70°C 1
SYP2114  450nsec 100mA Plastic  0°C 1 70°C M0
$YD2114L-1 150nsec 70mA Cerdip  0°C to 70°C fe f7 M te
SYP2114L-1 150nsec 70mA Plastic  0°C to 70°C
SYD2114L-2 200nsac 70mA  Cerdip  O°C o 7O°C 3
SYP2114L-2 200nsec 70mA Plastic 0°C to 70°C @
SYD2114L-3 300nsac 70mA Cerdip 0°C to 70°C WE
SYP2114L-3 300nsec 70mA Plastic  0°C o 70°C
SYD2114L, 460nsec 70mA  Cerdip 0O°C to 70°C
SYPZ114L 450nsec  70mA  Plastic  0°C 10 70°C
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SY2114

Temperature Under Bias
Storage Temperature
Voltage on Any Pin with

Respect to Ground
Power Dissipation

ABSOLUTE MAXIMUM RATINGS

-10°C 10 80°C

—~B65°C 10 150°C

—0.5V to +7 V
1.0W

COMMENT

Stressas apove those listed under “'Absclute Maximum Rat-
ings” may cause permanent damage to the device. . This isa

stress rating only and functional operation of the device at

these or any other conditions above those indicated in the

operational sections of this specification is not implied.

D.C. CHARACTERISTICS T,

=0°C to +70°C, Vo = BY £ 5% (Unless otherwise specified)

2114-1.-2 2114L-1 -2 |
2114-3,2114 2114L,2114L-3
Symbol Parameter Min | Max [ Min | Max | Unit Conditions
TN} input Load Current 10 10 uh Vi = 010 5.25V
{All input pins)
nwo 1/0 Leakage Current 10 10 uh | C5=20v,
Vipo = 04V o Ve
tee Power Supply Current 95 65 mA | Voo =528V, ;0 =0 mA,
Ta=25"C
tcee Power Supply Current 100 70 mA | Vee =626V, Ijy0 = 0mA,
Ta=0°C
VL Input Low WVoltage 05 ] 08 1-05 1) 08 \
Vi Input High Voltage 20 | Vee | 20 | Voo v
VoL Output Low Voltage 0.4 04 A loL =3.2mA
VOH Output High Vaoltage 24 (Ve | 24 | Ve W 1o =-1.0mA
CAPACITANCE Ta =25"C, f= 1.0 MHz
Symbol Test Typ Max Units
Cijo Input/Qutput Capacitance 5 pF
CIN input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 300% tested.
A.C. CHARACTERISTICS T4 =0°C1o 70°C, Vo = BV £5% {Unless Otherwise Specified)

2114-1.2114L-1] 21142, 2114L-2]2114-3, 2114L-3 | 2114, 21141
Symbal Paramater Min. Max. Min. Max. Min. Max. Min. Max. | Unit
Read Cycle
R Read Cycle Time 150 200 300 450 nsec
ta Access Time 164 200 300 453 | nsec
teo Chip Select to Output Yalid 70 70 100 120 | nsec
1CX Chip Select te Quiput Enabied| 20 0 20 20 nsec
1OTD Chip Deselect to Qutput O#f o 60 0 80 Q 80 o 100 | nsec
1OHA Output Held From Address 50 50 50 50 nsec
Change
Write Cycle
e Write Cycle Time 160 200 300 450 nsec
Law Address to Write Setup Time| 0 o 0 o ngec
W Write Pulse Widih 120 120 150 200 nsec
WR Write Release Time 0 a 0 o nsec
OTW Write to Qutput Off 4] 60 o 80 Q 80 0 100 | nsec
oy Data to Write Overlap 120 120 150 200 nsec
tpH Data Hold 0 0 Q 0 nsec

QOutput Load

A.C. Test Conditions

Input Pulse Levels. . . - .o oo o o e e e 0.8V to 2.0V
tnput Rise and Fall Time
Timing Measurement Levels: Input

OUtPUL . . . . s e
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SY2114

TIMING DIAGRAMS

Read Cycle ®

‘RC

ARDRESS x

Cour

Write Cycle

twe M|

ACDRESS )(
= A
. @
W
4
/
| b A ] L e
Dy

NOTES:

(i) WE is high for a Read Cycle

() tw is measured from the latter of T3 or WE going low to the earlier of TS or WE going high.

DATA STORAGE

When WE is high, the data input buffers are inhibited
to prevent erroneous data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or
Data 1/0 logic levels or timing transitions.

Data storage also cannot be affected by WE, Addresses,
or the 1/Q ports as long as GS is high. Either C5 or
WE or both can prevent extraneous writing due 1o
signal transitions.

Data within the array can only be changed during
Write time — defined as the overlap of C5 low and

WE low. The addresses must be property established
during the entire Write time plus o

Internal delays are such that address decoding prop-
agates ahead of data inputs and therefore no address
setup time s required. If the Write time precedes the
addresses, the data in previouslty addressed locations,
or some other location, may be changed. Addresses
must remain stable for the entire Write cycle but the
Data Inputs may change, The data which is stable
for tpw at the end of the Write time will be written
into the addressed location.
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}
13

TYPICAL CHARACTERISTICS
SUPFLY CURRENT SUPPLY CURRENT ACCESS TIME v5
V8 VOLTAGE VS TEMPERATURE VOLTAGE
120 300 T
= 25°C
Vo = 5.25Y
00 £ 260 211421141
Z 80 P
- et K E .
Z _E 21;4_%2”””“ g 200 Moy 2114L-3.21143
£ 8 o R a
2] MAL-2 20140 774 L3 Mg, 21141221182 L
150
20 20 100
2 3 4 5 6 7 0 2 40 60 B0 100 ag 45 5.0 55 60
Vee v Tattl
oo V) A Vee v
ACCESS TIME V8 (NPUT VOLTAGE LIMITS ACCESS TIME VS
TEMFERATURE VS TEMPERATURE 200 CAPACITIVE LOAD
400, 25 |
4
en Ve = 4.5V 360 il Vee = 6Y —
350 2.0 :
Ta=25°C
Vin Ve = 5V -l i
300
T 300 ] 15 . | _1‘1‘\"3 s —
E . ‘:31‘\&\— = \ WL g 20 ﬁ‘yr
s -t = /I
P = = b e
250 ll— 321I‘Q-3 / 5 1.4 00 / 2“‘.‘1;2‘3}-
PIRLI% /-""
200 05
21142 160
21142
15 0 100
0 20 a0 60 80 100 Q 20 0 60 g0 100 0100 200 300 40 500 60D
Ta (0 Ta {°C} CL fpFy
PACKAGE DIAGRAMS
CERDIP PACKAGE PLASTIC PACKAGE
o220 ATATATANARATATATA!
e e M sam [T
17,386} 1;:::
PN ND 1. .
IDENT ot L -t
sz RVAVAVAVAVAVIVLVAVE
17.874) T e T ok
0500 127 860! MAX 5.504] 7o - =
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0.060 [1.524) 1 Tt i |§J |
0016 0381 0180 (4572 | :
% _—|I 0740 Iﬂ%{' Il l r
-7 J L I 0.200 5 B8} [ + ]l_'_'_ _
0125 {3175} 0.008
Vo {0.381} - T
e L 0203} v ]
0110 2790 0.070 (1.778) 0.023 [0.584) 1o8s !
0.080 {2288) 0030 {07621  0.NG [0 381 0400 016 . 1940
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SYNERTEK

AEUBEIDIARY OF HOHEYWELL

1024 x 4 Static Random

Access Memory
Low Power Standby

SY2114LV

MEMORY
PRODUCTS

L] 200 ns Maximum Access

L Low Power: 0.1 mW/Bit Operating
.03 mW/Bit Standby

L] Ne Clocks or Strobes Required

. Identical Cycle and Access Times

. Single Supply: +5V Operating

+2.5V Standby

® Totally TTL Compatible:
All Inputs, Outputs, and Power Supply
¢ Common Data 1/Q
& 400 mv Maise Immunity
#& High Density 18 Pin Package

The SY2114LV is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channel Silicon-Gate MOS
technclogy. These advanced processing technicues
allow the $Y2114LV 1o maintain memory with Vg
reduced to 2.5V. This reduces standby power by
60% and simplifies the design of battery back-up
systems. bt is designed using fully DC stable {static)
circuitry in both the memary array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Output
pins are provided to simplify design of the bus oriented
systemns, and can drive 2 TTL toads,

PIN CONFIGURATION

ay O

& O
awe

ORDERING INFORMATION

Supply
Order Packag A C p ]
Numbar Typa Time  (Max} Range
SYD2114LY  Cerdip 460nsec 70mA  O°C to +70°C
SYP2114LY  Molded 4B0nsec 70mA  0°Cto +70°C
SYD2114LV-3 Cerdip 300nsec 70mA 0°Cto +70°C
SYP2114LV-3 Molded 30Dnpec 70mA  0°Cto +70°C
SYDZN4LY-2 Cerdip 200nsss 7UmA  °Cw +70°C
SYP2114LV-2 Molded 200nsec 70mA  0°C 1o +70°C

The SY2114LV is designed for memory applications
where high performance, low power, large bit storage
and simple interfacing are important design objectives.
It is totally TTL compatible in all respects: inputs,
outputs, and the single +5Y supply. A separate Chip
Select (CS} input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114LV is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, lon Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as improved protection against con-
tamination,

BLOCK DIAGRAM
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SY2114LV

ABSOLUTE MAXIMUM RATINGS COMMENT

Temperature Under Bias -10°C to 80°C Siresses abova those hsted under “"Absolute Maximum Rat-

Storage Temperature —65°C to 150°C ings'"” may cause permanent damage 1o the device. This isa

Voltage on Any Pin with stress rating only and functional operation of the device at
Respem to Ground —0.5V to +7 V these or any other conditions above those indicered in the

Power Disstpation 1.0W operational sections of this specitication is not implied.

D.C. CHARACTERISTICS T, = 0°Cto +70°C, Voo = BV £ 5% {Unless otherwise specified)

2114LV-2,
2114LV-3, 2114LYV
Symbol Parameter Min Max Unit Conditions
I Input Load Current 10 uA VN =010 525V
(Al input pins)
ILO 1/0 Leakage Current 10 uh [ C5 =20V,
Vi = 0.4V o Voo
Ice Power Supply Current 65 mA | Ve = 525V, 11y0 =0 mA,
Ta=25"C
lccz Power Supply Current 70 ma, Voo = 5.25Y, Ljjo = 0 ma,
' Ta=0"C
VI Input Low Voltage -0.5 0.8 W
ViH Input High Voltage 2.0 Vee A4
VoL Qutput Low Voltage 2.4 0.4 A5 loL =32mA
VOH Output High Voltage Yoo v lgH = -10mA
CAPACITANCE Ta = 25°C, f = 1.0 MHz
Symhol Test Typ Max Units
Cli/0 Input/Output Capacitance . 5 pF
CIN Input Capacitance 5 pF

NOTE: This paramater is periodically sampled and not 100% tested.

A.C. CHARACTERISTICS Tp =0°C to 70°C, Ve = BV 5% (Unless Otherwise Specified)

2114LV-2 21141Lv-3 2114Lv
Symbol Parameter Min. | Max. | Min. | Max. | Min, | Max, | Unit
Read Cycle
tRc Read Cycle Time 200 300 450 nsec
ta Access Time 200 300 450 | nsec
tco Chip Select 1o Qutput Valid 70 100 120 | nsec
tox Chip Select to Output Enabled 20 20 20 nsec
1oTD Chip Deselect to Qutput Off o 60 0 80 1] 100 | nsec
toHA Qutput Hold From Address Change 50 50 50 nsec
! Write Cycle
twe Write Cycle Time 200 300 450 nsec
taw Address to Write Setup Time [H Q ] nsec
| hy Write Pulse Width 120 150 200 nsec
i twr Write Release Time 0 0 0 ngec
? totw | Write to Qutput OFf 0 60 | o 80 | 0 | 100 | nsec
tow Data te Write Overlap 120 150 200 nsec
toH Data Hold o] 0 0 nsec
A.C. Test Conditions
Input Pulse Levels . . . . o . e e e e e 0.8V to 2.0V
i Input Rise and Fall Time . ... ... e e e e 10 n sec
Timing Measurement Levels: 1nput . . ... ... e e e e 1.5V
LT T 0.8 and 2.0V
. Output Load . . .. .. e e s 1TTL Gate and 100pF

1-22




5

SY2114LV

STANDBY CHARACTERISTICS
Ta=0"Cto 70°C

Symbal Parameter Min, Max. Unit Test Conditions
VPD Ve in Standby 25 v
Vesg(2) C5 Bias in Standby 25 V 2,5V € Vpp = Ve Max.
IPD Standhy Current Drain 50 mA All Inputs = Vpp = 2.5V
top Chip Deselect to Standby 0 ns

Time
tR - Standby Recovery Time 500 ng

TIMING DIAGRAMS

Read Cyclei3!

— — tac ;
03
ADDRESS x
Y
oo
tox
Dout

Standby Operation

N . STANDBY @

e MODE

Viee

Writa Cycle

| o |

ADDAESS *

NOTES

1. Typical values are for Tp = 25°C and nominal
supply veltage.

2, Consider the test conditions as shown: If tha
standby voltage (Vepp! is between 5.25Vv {Voc
Max.} and 2.5V, then TS must be held at 2.5V Min,

3. WE is high for a Read Cycle.

4. ty is measured from the latter of CS or WE going

& (3 1 the latte
oy 7___©____ ® @ low to the earlier of CS or WE going high.
£, 4.75 Valts
6. 2.5 Volts
DATA STORAGE

When WE is high, the data input buffers are inhibited
10 prevent erronecus data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or
Data 1/Q logic levels or timing transitions.

Data storage also cannot be affected hy WE, Addresses,
or the /O ports as long as TS is. high. Either CS or
WE or both can prevent extraneous writing due to
signal transitions.

Data within the array can only be changed during
Write time — defined as the overlap of CS low and

WE low. The addresses must be properly establishad
during the entire Write time plus th

Internal delays are such that address decoding prop-
agates ahead of data inputs and therefore no address
setup time is required. If the Write time precedes the
addresses, the data in préviously addressed locations,
or some other location, may be changed. Addresses
must remain stable for the entire Write cycle but the
Data Inputs may change. The data which is stable
for tow at the end of the Write time wil! be written
into the addressed tocation.
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TYPICAL CHARACTERISTICS

SUPPLY CURRENT

SUPPLY CURRENT

ACCESS TIME ¥E
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120, 120 T
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- g 80 S W 2w
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E N-M 211, 4
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SYNERTEK

B SUBSICIARY OF HOMEYVWELL

2048 x 8 Static Random SY2128
Access Memory

MEMORY
PRODUCTS

PRELIMINARY

® 120nsec Maximum Access Time
@ Fully Static Operation:

Ne Clocks or Strobes Required
® Automatic CE Power Down
® Ildentical Cycle and Access Times
® Single +5Y Supply { + 10%})

® Pin Compatible with 2716 16K EPROM
® Totally TTL. Compatible:
All Inputs and Qutputs
® Common Data Input and Qutput
@ Three-State Quiput
® JEDEC Approved Pinaut

The Synertek SY2128 is a 16.384 bit static
Random Access Memory organized 2048 words
by eight bits and is fabricated using Synertek’s
new scaled n-channel silicon gate technology. It
is designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. The
common data input and three-state output pins
optimize compatibility with systems utilizing a
bidirectional data bus.

The 8Y2128 offers an automatic power down
feature under the control of the chip enable
{CE} input. When CE goes high, deselecting the

PIN CONFIGURATION

a; T ~ 24 O vee
LY e 3] 230 4,
s 204
Al]a 21 [1we
aslls 2o [ oE
ale sy 1900ay
a7 2128 180ce
Ln ] E] e
L ] ek 1oy
vog ] w0 16 [ voe
s 147 wog
GHD ] 12 130 1oa

chip, the device will automatically power down
and remain in a standby power mode as long as
CE remains high. This feature provides signifi-
cant system level power savings.

The SY2128 is configured in the JEDEC
approved pinout for 24 pin byte organized
memories and is pin compatible with 16K
ROMs, EPROMs and EEPROMSs. This offers the
user the flexibility of being able to switch
between RAM, ROM, EPROM, or EEPROM as his
needs dictate with a minimum of board changes.

BLOCK DIAGRAM
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1024 x 4 Static Random
Access Memory

SY2142

MEMORY
PRODUCTS

SYNERTEK

A SUBSIORARYT OF HOMEYWELL

® 200ns Maximum Access

® Low Operating Power Dissipation
0.1mW/Bit

® No Clocks or Strobes Raquired

® ldentical Cycle and Access Times

® Single +5Y Supply

& Totally TTL Compatible:
All Inputs, Qutputs, and Power Supply
@ Common Data |70
@ 400mv Noise Immunity
@ High Density 20 Pin Package
® Two Chip Selects and Output Disable
Functions Simplify Mamory Expansion

The 2142 is a 4096-bit static Random Access
Memory arganized 1024 words by 4-bits and isfabri-
cated using Synartek’s N-channel Silicon-Gate MOS
technology. itis designed using fully DC stable {static)
circuitry in both the memory array and the decoding
and therafore requires no. clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Qutput
pins are provided to simplify design of bus oriented
systems, and the outputs can drive 2 TTL loads.

PIN CONFIGURATION

The 5Y2142 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design gbjec-
tives. It is totally TTL compatible in all respects:
inputs, outputs, and the single +5V supply.

Two Chip Selects (C5; and CS,) are provided to
simplify systems where memory expansion is
implemented by OR-tying several 2142's. Also an
Qutput Disable directly controls the output stages.

The $Y2142 is packaged in 8 20-pin DIP and is
fabricated with N-channel, lon Implanted, Silicon-
Gate technology — a technology providing excellent
performance characteristics as well as protection
against contamination allowing the use of low cost

v
“‘E 1 E g Vee packaging technigues.
' F; 1804
sz 18] A
ade e - BLOCK DIAGRAM
cs; O s w]oo
als 15| 170y “04[:?_
MmOz W[ 1o N -— Ve
a0 13w 1 [Z 1 ———— GND
& [e =g E‘ Az Iz - MEMORY ARRAY
GHo ] 10 n[] we i 64 ROWE
ﬂsH E B COLUMNS
ORDERING INFORMATION a 4'% L
Supply A“‘k
Order  Package A c . I I
Humber Type Time {Max) Range Rl u oLUMN
- : H vocrcuns
5YD2142  Cerdip as0nsec  100mamp  0°C to 70°C 1 1
SYP2142  Plastc  4SOnsec  100mAmp  0°C1o70°C iNpur [ Lecuone senEer
SYD2142-3  Cerdip 300nzac  100mAmp O°C1o 70°C 1 CONTAOL
$YP2142.3  Plastic 300nssc  100mAmp  0°Cto 70°C 3
SYD2142L  Cerdip 450ns0c  FOmamp  O°C 1o 70°C Vo,
SYPZ142L  Prastic 450nsec  70mAmp  0°C 1o 70°C 4 T T
SYD2142L-3 Cerdip 300nssc  7Omamg  O°Cro 70°C fo A7 fg Mg
SYP2142L-3 Plastc 300nzec  7OmAmp  (°Cio70°C
§¥D2142-2 Cendip 200nsac 100maAmp  0°Cto 70°C =,
SYP2142-2  Plastic 200nsec  100mAmp  0°Cto 70°C
SYD2142L-2 Cerdip 200nsec  70mAmp  0°Co70°C e
SYP2142L-2  Plastic 200nsec  7Omamp 0°Cto70°C wE

=11
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SY2142

ABSOLUTE MAXIMUM RATINGS

Temperature Under Bias ......... -10°C o 80°C
Storage Temperature ..., ....... -65°C 10 160°C
Voltage on Any Pin with

Respecito Ground .............. -0.5V to +7V
Power Dissipation ...........c..oivvinnnn 1.0W

COMMENT

Stresses above those listed under “Absclute Maximum
Ratings™ may cause permanent damage to the device. This
is a siress rating only and functional gperation of the.
device at these or any other conditions above those
indicated in the operational sections of this specificationis
not implied.

D.C. CHARACTERISTICS Ta =0°Cto +70°C, Vg = 5V 35% (Unless Otherwise Specified}

2142, 2142-2 | 2142 214202
2142-3 2142L-3
Symbol Parameter Min | Max | Min | Max | Unit Conditions
L tnput Load Current 10 10 ph |V =0105.26V
{AIl input pins)
ILo 110 Leakage Current 10 10 uh CS =20V,
Vi/o =04V o Vee
loe Power Supply Current 95 65 mA | Voo =525V, liyg = 0 mA,
Ta=25°C
Iceo Power Suppty Current 100 70 mA 1 Ve =525V, 10 = 0 mA,
Ta=0°C
ViL input Low Voltage -06 | 08 |-05]| 08 Vv
Vg Input High Voltage 20 | vee | 20 | veo v
VoL Qutput Low Voltage 0.4 0.4 V' [ =3.2mA
YOH Qutput High Voltage 24 Ve | 24 | Vo v IoH=-1.0mA
CAPACITANCE Tp = 25°C, f = 1.0 MHz
Symbol Test Typ Max Units
Clio Input/Output Capacitance 5 pF
CIN Input Capacitance 5 pF
NOTE: This parameter is periadically sampled and not 100% tested.
A.C. CHARACTERISTICS Ta = 0°C to 70°C, VoC = 5V 5% {Unlass Otherwise Specified)
C2142-2.2142L-2 2142-3,2142L-3 2142,2142L
Symbol Paramater Min. Max. 1 Min. Max. | Min. Max. Unit
READ CYCLE
tre Read Cycle Time 200 300 450 ns
ta Access Fime 200 300 450 ng
[ Output Enable to Output Valid 70 100 120 ns
topx Output Enable to Output Active 20 20 20 ns
tog Chip Selection to Qutput Valid 70 100 120 1}
tox Chip Selection to Output Active 20 20 20 ns
11D Output 3-state from Disable 0 60 0 g0 0 100 ng
toHA Output Hold from Address Change 50 50 50 ns
WRITE CYCLE
tywie Write Cycle Time 200 300 450 ns
AW Address 1o Write Setup Time 0 0 0 ns
tyy Write Pulse Width 120 150 200 ns
twa Write Release Time 0 0 0 ns
taoTD Output 3-state from Disable 0 60 80 100 ns
tow Data to Write Time Overlap 120 150 200 ns
toH Data Hold from Write Time 0 0 [ ns

See following page for A.C, Test Conditions
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A.C. Test Conditions

Input Pulse Levels . ....... .. i, et es ettt ettt arsaaeaea. .8V 10 2.0V
Input Rise and Fall TIM& ... .ot iur i ie it ineananrananns R v.... 10nsec
Timing Measurement Levels: INPUL ... .. .t ittt e r et aia i 1.5V

[ 1T T | vo.. 0.8V and 2.0V
Cutput Load ....... s eiataesairaacssissassairisiirairaissass |TTL Gate and 100pF

TIMING DIAGRAMS

Read Cycte !

LT

soomess Y Y

M K R
SRR

CEO S
RIS
WTh
Bour @
. 2]
Write Cyclel
I e
avoness X
- TS R
[— QT

R R ;

Dour

O o]

SR

NOQTES:

1 & Read occurt duning the cvarap of 3 low S5y, high C5z and & gh WE,
2. A Writs occurs during the overlap of a low 55y, high €52 and » low WE.
A, WE musi be high during all addrass tranaitions.
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TYPICAL CHARACTERISTICS

SUPPLY CURRENT SUPPLY CURRENT ACCESS TIME VS
V5 VOLTAGE VS TEMPERATURE VOLTAGE
120 I | 120 300 1
th = 25°C
Ta=25¢C Ve = 5.25V
100 A 100 £ 2142, 21421
| 50
80 482 3 80 -
3.2 s 2 214203, 21423
g 8% i 142, 21425 ‘g 200 b .
= AL e B < J 4
g 60 21&2:&”‘.- 60 a2, 214, g 214202, 2142.2 Lo
150
40 40
20 2Q 0o
2 2 a 5 6 ? O 20 40 60 80 100 a0 [ 5.0 55 60
Ve V) Ta [°C
cC a0 Vee V)
ACCESS TIME v§ INPUT VOLTAGE LIMITS ACCESS TIME V5
L TEMPERATURE WS TEMPERATURE 200 CAPACITIVE LOAD
“uy 25
ol
550 Vge = 475V s60 — }.g:_ Vee =5V —]
2.0 » " - Ta=25¢
WH Vg =
~ ""\-.....___ 300 o —_
g o e v i s 2]
o g2 2 =z \”'|____ .g; 250 2
250 £ 10 = -~ ] s
[ paa23 e | = 200 RS
Javd E>
200 05 P el
Jazi 150
1422
150 o 100
0 20 40 &0 80 100 o 20 40 80 &b 100 0 100 200 300 400 500 600
Ta "G Ta"C) Gy (pFl
PACKAGE DIAGRAMS
20 PIN CERDIP 20 PIN PLASTIC
lelie T £ e e e e ooOoonoonon

oo T oo o

o i020)
*—rom
1 0320
10 q-—u—zgn—h
0.310 {145} (1.040)
"'a.zso"‘i [ {10z0}

:

o f
Bz &z
S
=1
2
)
=T
“1»_"54'

&
L
1=
T
i
-]k

=
w
g

i,
0110 4070 0,023 022} 0G5
.03 0030 0.015 Los] lo




SY2142LV

MEMORY
PRODUCTS

1024 x 4 Static Random
Access Memory
Low Power Standby

SYNERTEK

A SUBSIOIARY OF HOMETWELL

200 ns Maximum Access Totally TTL Compatible:

® Low Power: 0.1 mW/Bit Operating All Inputs, Qutputs, and Power Supply
.03 mW/Bit Standby & Common Data 1/0

#® No Clocks or Strobes Required ® 400 my Noise Immunity

® |dentical Cycle and Access Times ® High Density 18 Pin Package

® Single Supply: +5V Operating ® Two Chip Selects and Output Disable

+2,5V Standby Functions Simplify Memory Expansion

The SY2142LVY is a 4096-Bit static Random Access
Memory arganized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channe! Silicon-Gate MOS
technelogy. These advanced processing technigues

The SY2142LV is designed for memory applications
where high performance, low power, large bit storage
and simple interfacing are important design objectives.
It is totally TTL compatible in all respects: inputs,

allow the SY2142LV to maintain memory with Voo
reduced to 2.5Y. This reduces standby power by
60% and simplifies the design of battery back-up
systems. |1 is designed using futly DC stable {static)
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Commaon 'nput/Output
ping are provided to simplify design of the bus oriented
systems, and can drive 2 TTL loads,

outputs, and the single +6V supply.

Two Chip Selects (CS4 and CSy) are provided to
simplify systems where memory expansion is imple-
mented by OR-tying several 2142LVs. Also an Qut-
put Disahle directly controls the output stages.

The SY2142LV is packaged in a 20-pin DIP and is
fabricated with N-channel, lon Implanted, Silicon-
Gata technology — a technology providing excellent
performance characteristics as well as protection
against contamination allowing the use of low cost
packaging technicues,

PIN CONFIGURATION BLOCK DIAGRAM

At 7 woPve 2
As ]2 190 A R Vee
Qs 84 As ‘__[X )’ -— GO
a4 17 [ Ag &
sl s 21§;wm oo 2——| E 5:&‘:' MEM&H;O;:\'RSRAY
ads 15 ] 1y ﬁ;-——w &4 COLUMNS
a0 147 o, 2y |
e 130 voy m
& s 12|00 10, As—_m
GND [ 10 npwe T T
'O ? - COLUMN
: 1o CIRCUITS
ORDERING INFORMATION "o weut | | couumn sELEET
Supply L0y ?_ comTRoL
Grder Packaga  Access Curvant Temperature
Mumber Type Time  {Max} Range 10, ?
SYP2142LV  Plastic  450nsec 70mA  0°C 10 +70°C e b B B
SYP214ZLV-3 Plastic  300nsec 70mA 0°C 10 +70°C
SYP2142LV-2  Plastic  200nsec 70ma  0°C to +70°C
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SY2142LV

ABSOLUTE MAXIMUM RATINGS COMMENT
Temperature Under Bias -10°Ct0 80°C Stresses above those listed under *“Absclute Maximum Rat
Storage Temperature —-65°C 10 150°C ings” may cause permanent damags to the device. This isa
Voltage on Any Pin with . strass rating only and functional operation of the device at
Respect to Ground 0.5V 10 +7V these or any other conditions above those indicated in the
Power Dissipation 1.0W operational sections of this specification is not implied,
D.C. CHARACTERISTICS T4 = 0°C to +70°C, Vioe =BV # 5% {Unless otherwise specified)
2142Lv-2
2142LV-3, 2142LYV
Symbol Parameter Min Max Unit Conditions
11 Input Load Current 10 wA VN =0105.25V
{AllL input s}
o I/C Leakage Current 10 wA CS =20V,
Vo =04V w Ve
lec Power Supply Current 65 mA  [Vge = 5.26¥, lj/0 = B mA,
Ta=25C
loeo Power Supply Current 70 mA | Voo = .25V, tip = D mA,
Ta=0C
ViL Input Low Voltage -0.% 0.8 vV
Vid Input High Yoltage - 20 Vee v
VoL Output Low Valtage 24 0.4 WV 1oL =22mA
VOH Output High Voltage Vee v toH = -1.0mA
CAPACITANCE Tp = 25°C, 1= 1.0 MHz
Symbol Tast Typ Max Units
Ci/0 ' Input/Cutput Capacitance 5 pF
CIN Input Capacitance 5 pF
MNOTE: This parameter is periodically sampted and not 100% testad,
A.C. CHARACTERISTICS T4 =0°C1o 70°C, Vi = 5V 5% {Unless Otherwise Specified)
' 2142Lv-2 | 2142LV-3 21420y
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max, | Unit
Read Cycle
tRe Read Cycle Time 200 3040 450 nset
ta Access Time 200 300 450 | nsec
top Qutput Enable to Dutput Valid 70 100 120 | nsec
topx Output Enabie to Output Active 20 20 20 nsec
tca Chip Select to Output Valid 70 100 120 | nsec
tox Chip Select to Output Enabled 20 20 20 nses
10TD Chip Deselect to Qutput Off Q 60 Q 80 0 100 | nsec
tOH A Output Hold From Address Change 50 50 50 nsec
Write Cycle
twe Write Cycle Time 200 300 450 nsec
taw Address to Write Setup Time i} [ 0 nsec
Tw Write Pulse Width 120 150 200 nsec
twR Write Release Time 1] [} 0 nsec
toTw Write to Output Off 7] 60 1] 80 0 100 | nsec
tow Data to Write Overlap 120 150 200 nsec
tpH Data Hoeld 1} i} 0 nsec
A.C. Test Conditions Timing Measurement Levels: fnput. ... .. .. 1.5V
Input Pulse Levels. ... .......... 0.8V to 2.0v Qutput. . .0.8and 2.0V
Input Rise and Fall Time ... ......... 10 n sec Cutput Load. . . ......... 1TTL Gate and T00pF
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SY2142LV

STANDBY CHARACTERISTICS
TA=0°Cto 70°C

Symbol Parameter Min. Max. Unit Test Conditions
Ve Ve in Standby 25 v :
Vess(2) C5 Bias in Standby 2.5 v 2.5V < Vpp = Ve Max.
Ipp Standby Current Drain 50 mA All Inputs = Vpp = 2.BY
tep Chip Deselect to Standby 0 ns
Time

tR Standby Recovery Time S00 ns

TIMING DIAGRAMS Write Cycle

Read Cycle '3}

aDDRESS X,
= T

ou

Standby Operation

STANDBY
o MODE

Vee

BT e ®

E)

NOTES

1. Typical values are for Ty = 25°C and nominal
supply voitage.

2. Congider the test conditions as shown: |f the
standby voltage (Vpp) is between 5.26V (Voo
Max.} and 2,6, then TS must be held at 2.5V Min.

3. WE is high for a fead Cycle,

4. ty is measursd from the latter of C5 or WE going
low to the earlier of 5 or WE going high.

5. 4.76 Volts

6, 2.6 Voits

DATA STORAGE

When WE is high, the data input buffers are inhibited
to prevent erronecus data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or
Data 1/0 logic levels or timing transitions.

Data storage alsc cannot be affected by WE, Addresses,
or the 1/0 ports as long as CS is high. Either TS or
WE or both can prevent extraneous writing due 1o
signal transitions.

Data within the artray can only be changed during
Write time — defined as the overlap of €5 low and

WE low. Thg addresses must be properly established
during the entire Write time plus tWR

internal delays are such that address decoding prop-
agates ahead of data inputs and therefore ac address
setup time js required, If the Write time precedes the
addresses, the data in previously addressed locations,
or some other location, may be changed. Addresses
must remain stable for the entire Write cycle but the
Data Inputs may change. The data which is stable
for 1pw at the end of the Write time will be written
into the addressed location.
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SY2142LV

TYPICAL CHARACTERISTICS

SUPPLY CURRENT

SUPPLY CLUIRRENT

VE VOLTAGE v5 TEMPERATURE
120 I 120
Ta=25°C Voo = 5.25V
100 100 e
an T &0
— £
! N 5
E ARV o 23421 1.
o 60 szq.‘!‘,—dﬁ 2 s Ly, M2y, 53
o 2, Tt <1421 v.5
k= L
11“/'
0 /‘ 0
20 - 0
2 3 q 5 & 7 0 it 40 60 80 100
v (vl TatCl
ACCESS TIME VS INFUT VOLTAGE LTS
TEMPERATURE W5 TEMPERATURE
L) 25
" Voo = 4.75V
350 2.0
o] ViIH woe = 5V
'g e 156
; 5 VL
s z
5 10
a5
]
100 1] 20 40 6O bilt] 100
Tat €l
PACKAGE DIAGRAM
PLASTIC PACKAGE

OocoanonmnRono

D

T DD OO

1,020}
LT
(145} 11.040)
L1385} 1.0200
l —
(135}
[AZ5} =

50

ta, insec)

300

250

14 {nsech

ACCESS TIME V5
YOLTAGE

t
ty =ML

.

Py L IRY

o F42LV-3

Sy 2Lve e

4.5 5.0 55 1]

Yo tv)

ACCESS TIME VS
CAPACITIVE LOAD

|
=" sy

W0 200 300
Co (pF)

q00¢ 500 &00
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SYNERTEK

ASUBSIONARY OF HOMNE YWELL

4096 x 1 Static Random SY2147
Access Memory

MEMORY
PRODUCTS

£5 ns Maximum Access

Na Clocks or Strabes Required
Automatic C5 Power Down
Identical Cycle and Access Times
Single +5V Supply

>0 & 00

Totally TTL Compatible

All Inputs and Dutputs
Separate Data Input and Output
High Density 18-Pin Package

® Three-State Cutput

The Synertek SY2147 is a 4096-Bit Static Random
Acecess Memory organized 4096 words by 1-bit and is
fabricated using Synertek’s new N-Channel Silicon-
Gate HMOS technology. It is designed using fully stat-
i¢ circuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Separate data input and
output pins provide maximum design flexibility. The
three-state output facilitates memory expansion by
altowing the outputs to be OR-tied to other devices,

PIN CONFIGURATION
nrf1 ~s|hvee
A 2 17 T4
Ay 3 16 Ay
As[] 4 15 14y
mdls 214?" Dae
A5 s 1340

o] 7 1zPAn
web] s 1110w
GND[] ® 10 [cs

ORDERING INFORMATION

Access Operating Standby
Time Curvent Current P?rd‘m
Max)  (Max]  (Max} e

SYC2147-3 5Bns  1B0mA  30mA  Ceramic
SYD2147-3 B6ns  180mA  30mA  Cerdip -
SYC2147 70ns 160mA  20m#&  Ceramic
sYD2147 70ns  160mA  20mA Cerdip
SYC2147L 70ns  140mA  10mA  Ceramic
SYD2147L 70ns  140mA  10mA  Cerdip
5YC2147-6 85ns 1680ma&  20mA  Cerarmic
sYD2147-6 85ns 160ma  20mA  Cerdip

Order
Number

The SY 2147 offers an automatic power down feature.
Power down is controlled by the Chip Select input.
When Chip Select {C5) goes high, thus de-selecting the
SY 2147, the device will automatically power down
and remain in a standby power mode as long as T3
remain high. This unique feature provides system level
power savings as much as 80%.

The £Y2147 is packaged in an 18-pin DIP for the
highest possible density, The device is fully TTL com-
patible and has a single +5V power supply.

BLOCK DIAGRAM

#a 2 ] -—_— Ve
Ay X A+ GND
Az _BE MEMORY ARRAY
Row a4 AOWS
Ay “—E [SELECT] 4 COLUMNE
—LF ]
s —PF | -
Om coLuwn vo cireuits | bour
COLUMN SELECT

T

Ag Ay Ag Ap Ap An
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SY2147

ABSOLUTE MAXIMUM RATINGS
Temperature Under Bias .., ... .. -10°C 10 85°C
Storage Temperature -B5°C {0 150°C
Voltage on Any Fin with

Respect to Ground
Power Dissipation ..

D.C. CHARACTERISTICS

=35V to +7V
1.2W

COMMENT

Stresses above those lisied under “Absolute Maximum
Ratings” may cause permanent damage Lo the device. This
is 4 stress raling only and functional oparation of the
device at these or any olher condilions above those
indicated 1n ihe pperational sections of this specification is
not impliad.

a =0°Cto +70°C, Vg = 6V +10% (Unless otherwise specified) {Note 8)

21473 2147, 21476 2147L
Symbol Paramater Min. | Max. | Min. | Max, | Min, | Max. | Unit Conditions
) Input Load Current 10 10 10 by Voo =Max, Yy =Gnd to Voo
1Al input pins}
| ||_0| Qutput Leakage Current 53 50 50 | pA T5=V)H, Voo =Max
VouTt = Gnd to 4.5V
ice Power Suppiy Current 170 150 136 | mA Tam= 25°C Voo "Max, CE=V)¢
180 160 140 | mA Tp=0°C Qurputs Open
Ise Standby Current 30 20 10 | mA | Veo=Minto Max, T5 = vy
lpo Peak Power-on Current 70 50 20 mA Yo =Gnd 1o Voo Min
{Nota 9l CS= Lower of Vo or Vg Min
ViL Inpyt Low voltage =30 | 038 | -3.0| 08 -3.0 ) &8 v
ViH input High Vaitage 20 | 60 20 | 60 20 | 6.0 V'
VoL Output Low Voltage 0.4 04 04 v gL =8mA
VoH Qurput High Voltage 2.4 2.4 2.4 v loH = -4.0mA
los Qutput Shoert Clrouit =120 | 120 | 120 120 {120 | 120 | mA VouT = GND 1o Ve
Current |Note 100
CAPACITANCE T, =25°C, f= 1.0 MHz
Symbol Test Typ. Max Unit
Cout Output Capacitance -] pF
Cin Input Capacitance 5 pF
NOTE: This parameter is periodilcaliv sampled and not 100% tested,
A.C. CHARACTERISTICS Ta =0°C 10 +70°C, Vee = BV 210% {Unless otherwise specified) {Note 8)
READ CYCLE
21473 2147, 21470 2147-6
Symbol Parameter Min, | Max, | Min, | Max. | Min. | Max. | Unit Conditions
RC Read Cycle Time 55 0 85 ns
tah Address Access Time 55 70 85 ns
tACS] Chip Select Access Time 55 0 85 ns Nota 1
tACsD Chip Select Access Tima 65 8D 86 ng Note 2
toH Output Hole fram Address Change 9 ] 5 ns
1z Chip Selection 10 Quiput in Low 2 10 10 10 ng Note 7
tHZ Chip Deselection to Output in High 2 a 40 o 4 i 40 ng Note 7
tpy Chip Selection 1o Fower Up Time 0 L¢] a ns
1pp Chip Deselection ta Power Down Time 3a 30 30 ns
WRITE CYCLE
W Write Cycle Time 55 ?0_1_ 825 ng
oW Chip Selection 10 End of Write 45 55 | 65 ns
taw Address Valid to End of Write 45 55 65 ns
1AS Address Setup Time a a 0 ns
twp Write Pulse Width 35 40 45 ns
WA Write Recovery Time 10 15 20 ns
tow Data Valid to End of Write 25 30 30 ns
10H Data Hold Time 10 10 10 ns
w2 Write Enabled to Qutput in High 2 o 30 0 B v] 40 ns MNate 7
tow Output Active from End of Write 0 0 0 ns Note 7

I15ee following page for notes
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SY2147

TIMING DIAGRAMS
READ CYCLE NO. 1 (NOTES 3 AND 4}

Yoo Iec

SUPPLY
CURRENT s

‘Ac
ADDRESS )(_
laa
lon

DATA QUT PREVIOUS DATA VALID )( X X DATA VALID
READ CYCLE NO. 2 {NOTES 3AND 5}

fr—— TRE

= SK 7!
r“—"—— tacy ———
Wy D _’.{
DATA QUT HIGH MPEDANCE DATA LD HIGH
va IMPEDANCE
L-—— tpy =T

WRITE CYCLE NO. 1 {WE CONTROLLED} (NOTE &}

twi

-

ADDRESS

A A

es VFK

tew

1L/ L7/

taw

[t Ty ———1

tas twe

4

J

[y ————————r—1ipy —-'[

DATA IN

DATA VALID

X

tow

| i th—‘-"!

DATA QUT

HIGH IMPEDANCE

A
/]

DATA UNDEFINED

NOTES: 1.

&

SOOI E O L

—

. Chip deselacted for a linite time that is tess than 55ns prior 10 selection. (1T the deselect time is Ons, the chip 13 by

. WE s high for Read Cycles,

. Dewice is continuously selected, C% = V)

. Transition 15 measured 1 500mY from low or high impedance voltage with load B. This parameter s sampled and not 100% tested.

. A pullup resistor 10 Ve on the cE gt 15 required to keap the dewnice deselected’ Dtherwese, POWET-ON current approaches lee actve.
. Duratlon not to excesd ong minuta,

Chip deselected lar geealer than 559ns priot o selection.

deflnihion selected and access oocurs Bccording to Reed Cycle Mo, 1.0

Addresses valid prior to o coincident with CF wransition low,

11 €5 goes high simultanecusly with WE high, 1the outputs remain in the high impedance siate,

The eperating ambient temperalure range »s guarant#ed with wransverse air flow axesading 400 hingar feer pér minyte.
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SY2147

WRITE CYCLE NO. 2 {CS CONTROLLED) {NOTE &}
. we
soomess W Y
[ Lag | ton
123 7‘!
taw
e gy ]
[— twe
3 Y
L ANMAMAMANNNN N X Lt/ /[y
| ow o4
DATA IN DATA VALID
wz
DATA OUT CATA UNDEFINED HIGH IMPEDANCE
+6Y 45V
A.C. TEST CONDITIONS
INPUT PULSE LEVELS GND TO 35 VOLTS 5100 5100
INPUT RISE 4ND FALL Wrsec
TIMES Doyt 200F Poyr
INPUT &HD QUTPUT 1.6 VOLTS E
{INCLUDING
IIEI\‘!:SLGSREFERENCE 005 SCOPE AND 0041 5 pF
QUTPUT LOAD SEE LOAD A& a0
LDAD A, LOAD B.
PACKAGE DIAGRAMS
CERAMIC PACHAGE
| E:;g: CERDIP PACKAGE
‘ a0,
1 4001
Fanal annrmn
13100
bzl
SN f PN NGt 320 (8.128)
oo0oO0oOoooog JOENT . 290 (7.366)
fe——— 900 (22.860) MAX —-|
310 {7 874
10851 : 180 {4.572) 'ﬁ'ﬁ'}ﬂ'ﬁ;
mﬁ‘_l I""‘ 130 [3.556)
— - —*— 00 |1.524)
* TT 015 {361) - |
11501 l s | al
1 1251 i-%‘; e ! 015 (381}
__1 I___ __”__' :ozor £2] ml
—= -— ||~ 200 {508}
L) oz 110 {2 794} 070 (1.779) .023 {584) 125 (3“'51 400 (10.16)
100 (o 00 (27861 030 {.782) 015 ( 3B1) 330 (3387
032 REF




SYNERTEK

ASUBSMDNARY OF HOMEYWELL

4096 x 1 Static Random SY2147H
Access Memory

MEMORY
PRODUCTS

PRELIMINARY

35-70 ns Maximum Access Time

No Clocks or Strobes Required

Automatic CS Power Down

Identical Cycle and Access Times

Single +5V Supply (£10%}

Pinout and Function Compatible to Y2147

® Direct Performance Upgrade For SY2147
® Totally TTE Compatible
All Inputs and Outputs
® Separate Data Input and Qutput
® High Density 18-Pin Package
® Three-State Output

The Synertek SY2147H is a 4096-Bit Static Random
Access Memory organized 4096 words by T-bit and is
fabricated using Synertek’s new scaled n-channel sili-
con gate technology. It is designed using fully static
circuitry, therefore requiring no clock or refreshing to
operate, Address set-up times are not required and the
data Is read out non-destructively with the same polar-
ity as the input data, Separate data input and output
pins provide maximum design flexibility. The three-
state output facilitates memory expansion by allowing
the outputs to be OR-tied to other devices.

PIN CONFIGURATION
A1 1 Dvec
a2z 17Dss
Al s 16 [JA;
Az 4 SY 154,
= G21TH, =N
A5 & 13 QA4

Dourl] 7 12 [JAn
wel] s 110
enpl] o 10 [cs

ORDERING INFORMATION

Acoes Operating Standby

Order Tima Curram Package
Number Max) {Max} (Max) Type
SYC2147H-1 35ns 180mA 30maA Ceramic
SYD2147HA Fons 180ma, I0mA, Cerdip
SYC2147H.-2 4%ns 180mA 30ma Caramic
SYD2147H-2 46ns 180mA 30mA Cerdip
SYC2147H-3 55ns 180mA. 30mA Ceramic
SYD2147H-3 55ns 180mA, 30mA, Cerdip
SYC2147HL-3 | 55ns 125maA, 15ma, Ceramic
SYD2147HL-3| 55ns 125mA 15mA, Cerdip
SYC2147H F0ns 160mA 20mA Ceramic
SYD2147TH Fns 160mA 20mA Cerdip
SYC2147HL F0ns 1A0mA 10mA Ceramic
SYD2147HL F0ns 140mA 10mA Cerdip

%

KTL

The SY2147H offers an automatic power down fea-
ture. Power down is controlled by the Chip Sefect
input. When Chip Select {CS} goes high, thus de-
selecting the SY2147H, the device will automatically
power down and remain in a standby power made as
long as G5 remain high. This unigue feature provides
system level power savings as much as 80%.

The SY2147H is packaged in art 18-pin DIP faor the

highest possible density. The device is fully TTL com-
patible and has a single +5V power supply,

BLOCK DIAGRAM

a1} _x N
a —PF ] GND
A3 _X oW MEMORY ARRAY
ne — P JetcecT 64 CoLUMNS
A ¥
Ag —m —
i |
COLUMN (/0 CIRCLHTS — Dot
COLUMN SELECT

il

Ay Ay Ap Ap A An

P

|
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SYM2147

MEMORY
PRODUCTS

PRELIMINARY

‘Military 4096 x 1 Static
Random Access Memory

Extended Temperature
SYNERTEK Range (-55° C to +125° C)

ASUBSIDARY OF HONEYWELL

® 70 ns Maximum Access & Tatally TTL Compatible

& Mo Clocks or Strobes Reguired All tnputs and Cutputs

® Automatic CS Power Down *® Separate Data {nput and Qutput
® |dentical Cycle and Access Times # High Density 18-Pin Package

& Single +5Y Supply (£10%) # Three-State Qutput

The Synertek 5¥YM2147 is a 4096-Bit Static Random
Access Memory organized 4096 words by 1-bit and is
fabricated using Synertek’s new N-Channel Silicon-
Gate HMOS technology. 11 is designed using fully stat-
i¢ circuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Separate data input and
output pins provide maximum design flexibility. The
three-state ocutput facilitates memory expansion by
allowing the cutputs to be OR-tied to other devices.

The SYM2147 offers an automatic power down fea-
ture, Power down is controlled by the Chip Select in-
put. When Chip Select (T5) goes high, thus de-selecting
the S5YM2147, the device witl automatically power
down and remain in a standby power mode as long as
€S remains high, This unique feature provides system
level power savings as much as 80%.

The SYM2147 is packaged in an 18-pin DIP for the

highest possible density. The device is fully TTL com-

patible and has a single +5% power supply.

PIN CONFIGURATION BLOCK DIAGRAM
A1 T 1sVee
A 2 17 A
A0s e «—e vee
Aa] 42;":;15 [] Ay ﬁz——-—x GND
A0 5 14 [JAg Aa—x pow MEMDRY ARAAY
Al e 13 JAqw g —BZSE'-ECT o4 oL IS
Pour] 7 12 PJAn A —F ]
wells 1105 %"*EE ]
eve[Js 1w0jes | |
Dy COLUMN 170 CIRCUITS p—— Doyr
COLUMN SELECT -q

ORDERING INFORMATION

Accass | Oparating| Standby

Owcler Time | Cument | Current Package

Number {Max] {Max] [Max] Type = Bo A4 As Ay A An
SYMC2147 70ns | 180mA | 30mA Ceramic
SYMD2147 70ns | 180mA | 30mA Cerdip
SYMF2147 70ns | 180mA | 30mA | Fistpak E ____“D
SYMC2147-6 85ns | 180mA | 30mA Ceramic
SYMD2147-6 85ns | 180mA | 30mA Cerdip
SYMF2147-6 85ns | 180mA | 30mA Flatpak

i
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SY2148H

MEMORY
PRODUCTS

1024 x 4 Static Random
Access Memory

SYNERTEK

ASABSINARY OF HONEYWELL

¢ 35-70 ns Maximum Access Time

* No Clocks or Strobes Required

® Automatic CS Power Down

& |dentical Cycle and Access Times

® Single +5V Supply (£10%}

* Pinout and Function Compatible to SY2148

Performance Upgrade for SY2148

Industry Standard 2114 Pinout

Totally TTL Compatible All Inputs and Qutputs
Common Data Input and Output

High Density 18-Pin Package

Three-State Quiput

¢ ¢ & 80

The Synertek SY2148H is a 4096-Bit Static Random
Access Memory organized 1024 words by 4 bits and
is fabricated using Synertek’s new scaled n-channel sil-
icon gate technology. [t is designed using fully stat-
ic gircuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Common data input and
output pins provide maximum design flexibility, The
three-state output facilitates memory expansion by
aliowing the outputs to be OR-tied to other devices,

The SY2148H offers an automatic power down fea-
ture, Power down is controlled by the Chip Select in-
put. When Chip Select {C5) goes high, thus de-sefecting
the §Y2148H, the device will automatically power
down and remain in a standby power mode as long as
CS remains high, This unicue feature provides system
level power savings as much as 85%.

The SY2148H is packaged in an 18-pin DIP for the
tughest possible density. The device is fully TTL com-
patible and has a single +5Y power supply.

PIN CONFIGURATION BLOCK DIAGRAM
a1 s I:ch n._._[:z - —_— e
a2 17 [ Ay s _{ w—— GND
Aq] 2 16 ] As |
Az s _SY sae fe _‘DE ROW il
2148H SELECT
AoE 5 14 :||-I’01 . __x 64 COLUMNS
Mme 13 [ vo; As__{:
A7 12 Ovos A ——E
— L3 —
cs]e 11 10,
anp] 9 10 [OwE .
Yoy = COLUMN 10 CIRCUITS E
ORDERING INFORMATION VO gu:q{p: COLUMN SELECT
s CONTROL
Access | Operating | Standby
OQrder Time | Current Current | Packag 10
Nurnber (Max} (Max} Max) Type -
5VC2148H Tons | 150mA 20maA | Ceramic Av o Bg A
SYD2148H 70ns 150méA 30mA Cerdip
SYC2148H-2 46ns 150mA 30mA | Caramic P

5YD2148H-2 45ns
5YC2148H-3 55ns
SYD2148H-3 S5ny
SYC2148H1L. 70ns
SYD2148HL 70ns
SYC2148HL-3 | 55ns
SYD2143HL~3 | 55ng

150mA J0mA Cardip
150mA 30mA | Ceramic [ —jv—D
150mA 30ma, Cerdip

126mA 20mA, | Caramic
125mA 20mA Cerdhip

125mA 20mA | Ceramic WE ‘——E

125mA 20mA Cerdip
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SY2148H

ABSOLUTE MAXIMUM RATINGS COMMENT
Temperature Under Bias .. ... ... -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperawre . . . .. «....-65°C 1o 150°C Ratings™ may cause permaneni damage to the device. This

. . tress rating only and tunctional gperation of the
Volt n Any Pin with 15 a8
Rage 0 ¥ nd 16V to +7V device al lhese or any other conditions above 1hose
espect to Ground ... .. ..... -35Vt indicated in the operational sechons of 1his specification is
Power Dissipation . ................. 1.0W nat implied.

D.C, CHARACTERISTICS T, =0°C1o +70°C, Ve = 5V 210% {Unless otherwise specified} (note 8}

2148H/H-2/H-3 2148HL/HL-3
Symbol Paramener Min.. Max. Min. Max. Unit Conditions
I Input Load Current 10 10 uh Voo =Max, Viy = Gnd to Yoo
{AN input ping)
ILo Output Leakage Current 50 50 A &8 = Vip, Voo = Max
VauT = Gnd to 4.5V
lee Power Supply Current 140 115 mA | Ta=25"C | voo=Max,E5=v L
150 125 ma | Ta=0'C | Outputs Open
58 Standby Current » 20 mA | Voo =Min to Max, 5= vy
Ipo Peak Power-on Current 50 30 mA | Ve =Gnd te Vg Min
Note & CS = Lower of Vg or V)4 Min
ViL Input Low Voltage =-3.0 0.8 -3.0 0.8 Y
ViH Input High Yoltage 24 &.0 21 8.0 v
Vo Output Low Voltage 0.4 0.4 v IgL = 8mA
VoH Qutput High Voltage 2.4 2.4 v IoH = -4mA
CAPACITANCE T, =25°C,f=1.0MH:z
Symbol Test Typ. Max. Unit
CouTt Qutput Capacitance 7 pF
Cin Input Capacitance 5 pF

NGTE: This paramater is pericdically sampled and not 100% tested,

A.C. CHARACTERISTICS Ta = 0°C to +70°C, Ve = 5V £10% (Unless otherwise specified) (note 8)
READ CYCLE

2148H-2 |21489-3ML-3[ 21a8H/mL

Symbol Parameter Min_| Max, | Min. | Max. | Min, | Max, | Unit Conditions
tRc Read Cycie Tirme 45 55 70 ns

TAA Address Access Time 45 56 0 ns

tACST Chip Select Access Time a5 55 7o ng Note 1
tACS? Chip Select Access Time 55 80 80 ns Note 2
1aH Output Hold from Address Change [ 5 5 ns

t 7 Chip Selection to Outputin Low Z 20 20 20 ns Note 7
tHZ Chip Deselection to Output in High Z 0 20 0 20 o 20 ng Note 7
tpy Chip Selection to Pawar Up Time u] 0 1} ng

tPD Chip Deselection to Power Down Time 30 3P 30 ns

WRITE CYCLE

we Write Cycle Time 45 56 70 n§

tow Chip Selection to End of Write 40 50 €5 ng

1AW Address Valid to End of Write 40 80 85 ng

1ag Address Setup Time 0 0 0 ng

wp Write Pulse Width 35 40 ns

WR Write Recovery Time 5 5 -3 n§

tow Data Valid to End of Write 20 20 2E ns

toH Data Hold Time 0 0 0 ng

twz Write Enab¥ed to Outputin High 2 0 15 1] 20 Q 25 ns MNota 7
oW Output Active from End of Write [) 0 [1) ns Nate 7

{Ses following page for notes
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SY2148H

TIMING DIAGRAMS
READ CYCLE NC. 1 {NOTES 3AND 4}

Ve lec
SUPPLY
CURRENT kg

ADDRESS
tan !
ton l[
DATA QUT PREVIOUS DATA VALID X . X DATA VALID
READ CYCLE NO. 2 {NOTES 3AND 5)
tac
[ SK 7lﬂ
tacs |
[+— Hz
Wz
HIGH IMPEDANCE HIGH
DAT.
A OUT DATA VALID IMPEDANCE
-— Tppy

WRITE CYCLE NO, 1 (WE CONTROLLED) {(NOTE &)

Twe

RN )

ADDRESS )( X
Tow
) (/L)
& K Z Vi
taw e tyyp —
tas twp
#E ' 4
WE L\ K 7
} Tow ol
DATA IN DATA VALID
— ‘wz—" Low
\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /1
NOTES: 1. Chip daselected fgr greater than 5Gns prior to selection,

2. Chip dessiscted Tor a finite tim# that is less than 55ns prior to selection. { |1 the desslect time is Ons, the chip is by
definition selectad and access occurs according to Aead Cycle Mo, 1.)

. WE i high for Resd Cyclss,

. Device is continuously selected, CS = V)

. Addrestes valid prior to o coincident with C8 Lransition Tow. .

If €5 goss high simultaneausly with WE high, the outputs remain In the high impedance state,

. Transition is measured :500mY from low or high impedance voltags with load 8. This parameter 15 sampled and not 100% rested.

. The operating embient tempareture ranga is guaranisad wath transverse air flaw excesding 400 linear fest psr minute,

9. A pullup resistor 10 Veg on the C8 input is required 10 keep tha device desslaciad: otherwise, power-on current approaches | o active,




5 SY2148H

WRITE CYCLE NO. 2 {CS CONTROLLED) (NCTE 6)

ADDRESS X x
T /
= ANMAMNANNANNNY £/ /77

I
HIGH 1 ANCE
DATA OUT DATA UNDEFINED SH IMPERANG

/

Y

+5Y
A_C. TEST CONDITIONS
2800 4800

INPUT PULSE LEVELS GND TO 3.0 VOLTS
IMPUT RISE AND FALL W Bouy Oour

TIMES 0 pf .
INPUT AND QUTPUT 1.5 VOLTS 60 g g mma s 5 pF

TIMING REFERENCE G <

LEVELS
QUTPUT LOAD SEE LOAD A

LOAD 4. LOAD B.
PACKAGE DIAGRAMS

CERAMIC PACKAGE CERDIP PACKAGE

| 1910)
183

- ¢ 450}
1

‘nn amnn an

}' 13101

BN ND 4 ol ~ % s-‘”;
* - NO1 .'5&'%7.365 f
IDENT Fin O

Ooo0Oo0oouoOog ! IDENT 310 (7.1
1068 14—_900 (22,860} m\x———| 180 14.572) ’Eﬁﬂ'ﬁﬁ
- RETEER L))
TH :
__[_l‘_ i 060 {1529) 1
b ? 015 {.981) —- l
: il ~
_ —
o A I LOE! e I 015 (.361)
. e | v ’
_"l I_' '—II_' I ‘W‘ o o oy A TS
10 (2794) 070 (1.778) 023 (.584) - A0D {1018
R Lozt TR 0 76 _3—(—1,5(_3“ e _[_51330 b
1000 a5t
032 AEF.




Military 1024 x 4 Static SYM2148
Random Access Memory MEMORY

Extended Temperature PRODUCTS
SYNERTEK Range (-55°C to +125°C) PRELIMINARY

A SUBSICLARY OF AOMEVSWELL

70 ns Maximum Access

Mo Clocks or Strobes Required
Automatic C5 Power Down
|ldentical Cycte and Access Times
Single +5V Supply (£10%)

* 4 0 &

#* Industry Standard 2114 Pinout

® Totally TTL Compatible All Inputs and Qutputs
® Common Data Input and Output

¢ High Density 18-Pin Package

® Three-State Qutput

The Synertek SYM2148 is a 4098-Bit Static Random
Access Memary organized 1024 words by 4 bits and
is fabricated using Synertek’s new N-Channel Silicon-
Gate HMOS technology. 11 is designed using fully stat-
ic circuitry, therefore requiring no clock ot refreshing
to operate, Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input dats. Commen data input and
output pins provide maximum design fiexibility, The
three-state output facilitaies memory expansion by

The SYM2148 offers an automatic power down fea
ture. Power down is controlled by the Chip Select
input. When Chip Select {CS} goes high, thus de-
selecting the SYM2148, the device will automatically
power down and remain in a standby power mode as
long as C5 remains high, This unique feature provides
systern level power savings as much as 85%.

The SYM2148 is packaged in an 1B-pin DIP for the
highest possitle density. The device is fully TTL com-
patible and has a single +5Y power supply.

allowing the outputs te be OR-tied to other devices.

PIN CONFIGURATION BLOCK DIAGRAM
Asy T 18 vee _DE
Ag -—1 -— Ve
ag ]2 17 1 Ay n x -—— GND
as] 3 16 [ Ag
asl] 4 SM1s pe ——LT] rom MEMORY ARRAY
a5 18 Py & —7F " 64 COLUMNS
as 1z [0, Aa__x
a7 12 Qvos
@&s 11 [Jvo, s >3 [
ano[] o 10 [1wE
1604 = COLUMN 1/0 CIRCUITS
[Ea = INPUT COLUMN SELECT
DATA .
10, CONTROL
ORDERING INFORMATION 104
Actars | Oparating | Standby
Ovder Time | Curremt | Current Packape Ag Ay Ar Ay
Nomber Max) | iMax) | (Max) Type ﬂ:
SYMC2148 70ns | 150mA | 30mA | Ceramic -l
SYMD2148 70ns | 150mA | 30mA Cerdip = ™
SYMF2148 | 70ns | 150mA | 30mA | Flatpak _D—
SYMC2148-5 86ns | 150mA | 30mA Ceramic
SYMD21486 | 85ns | 150mA | 30mA Cerdip
SYMF2148-6 86ns | 160mA | 30ma Flatpak WE —d

£



SYNERTEK

ASUBTIDIARY OF HONEYWELL

1024 x 4 Static Random SY2149H
Access Memory MEMORY

PRODUCTS

* 45 ng Maximum Addrass Access
® Fully Static Operation:
No Clocks or Strobes Required
# Fast Chip Select Access Time: 20ns Max.
Identical Cycle and Access Times
® Single +5Y Supply

# |ndustry Standard 2114 Pinout
#* Totally TTL Compatible:

All Inputs and Qutputs
® Common Data Input and Outputs
® High Density 18-Pin Package
® Three-State Qutput

The Synertek 5Y2142H is a 4096-Bit Static Random
Access Memory organized 1024 words by 4 bitsand is
fabricated using Synertek’s new N-Channel Silicon-
Gate HMOS technology. It s designed using fully stat-
i¢ circuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Common data input and
output pins provide maximum design flexibility. The
three-state output facilitates mermory expansion by
allowing the outputs 10 be OR-tied to other devices.

PIN CONFIGURATION

The SY2149H offers a chip select access that is faster
than its address access. In a typical application, the
address access begins as soon as the addrass is valid.
At this time, the high order addresses are decoded
and the desired memory is then selected, With the
faster chip select access, this decode time wili not
add to the overall access time thus significantly im-
proving system performance,

The S¥21489H is packéged in an 18-pin DIP for the
highest possible density. The device is fully TTL com-
patible and has a single +5V power supply.

BLOCK DIAGRAM

SYD249HL-3 5Sngec  125mA  Cerdip

a1 T [vee
aldz  vPDar re—L% — —_—
a3 16 [ J As as —_x -—— GND
As[] 4 ragn® [ Ae 4 _X aow MEMORY ARRAY
r | 14 [ oy n SELECT s
A s 13 v, ' l}:
Az 12 0, “_E
csl}e 11 [J1/04 %—{E -
eno[] o 10 Twe
ORDERING tINFORMATION Ot COLUMN |/0 CIRCUITS
A csl‘pp.y 1102 13:;.:: r COLUMN SELECT
QOrder Time wrent Padage o CONTAGCL
Number iMax)  (Maxt  Type v D
10,
SYC2149H-2  45nsec 150mA  Ceramic *
SYD2149H-2  d45nsec  150mA  Cerdip
SYC2140H-3  55nsec  150mA  Ceramic Ao A1 Az Ay
S¥YD2149H-3 S5&nsec  150mA  Cerdip ﬁ_
SYC2149HL-3 E5nsec  12BmA  Ceramic

SYC2149H FOnsec  150maA  Ceramic cs

SYD2149H TOnsec  150mA  Cerdip E

SYC2T49HL  70nsec  125mA  Ceramic
SYD2149HL  70nsec  126mA  Cerdip
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SY2149H

ABSOLUTE MAXIMUM RATINGS

ceve.... =10°C1085°C
ve...=B5°C to 150°C

Temperature Under Bias
Storage Temperature
Voltage on Any Pin with
Respect to Ground ... ...
Power Dissipation

-3.5V to +7V
1.0W

COMMENT

Siresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This
is a stress raling only and funclional operation ot the
device at ihese or any other conditions above those
indicated in the operational sections of this specitication is
not implied.

D.C. CHARACTERISTICS T, = 0°C to +70°C, Vo = BV £10% {Unless otherwise specified) {Note 6)

2149H-2, 2148H-3,
2149HL-3, 2149HL 21491
Symbal Paramatar Min. Max. Min. Max. Unit | Conditions
L Input Load Currant 10 10 pA Voo = Max, Viy =Gnd 1o Vg
[AIl input pinsk.
Lo Outpust Leakage Current 50 :14) pA CS = V. Voo = Max
VouT = Gnd to 45V
leo Power Supply Current 115 140 . mA | Ta=25°C | Voo = Max, CS =V
126 150 mA | Ta=0"C | Outputs Open
ViL Input Low Voltage =3.0 08 -3.0 0.8 v
VIH input High Voitage 2.0 6.0 2.0 6.0 v
VoL Cutput Low Voltags 0.4 0.4 v IO L=8mA
VYonr Qutput High Voltage 2.4 2.4 v loH = 4.0 mA
losg Output Shoert Circuit *200 200 ma VauT = GND 10 Ve
Current
CAPACITANCE  Ta =25°C,f= 1.OMHz

Symbol Tost Typ. Max. Unit

CouTt Output Capacitance 7 pF

Cin Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.

A.C. CHARACTERISTICS T, =0°C to +70°C, Ve = BY £10% {Unfess otherwise specified) {Note 6)

READ CYCLE
2149HL-3 2149HL
2149H-2 2149H-3 Z2149H

Symbol Pavameter Min, | Max. i Min, | Max. | Min. | Max. | Unit [ Conditions
tRG Aead Cycle Time 45 55 70 ns

oA Address Access Time 45 55 70 ns

1ACS Chip Select Access Time 20 25 30 ng
toH Output Hold from Address Change ] 5 5 ns
tLz Chip Selection to Qutput in Low 2 5 5 5 ns | Notes
tHZ Chip Deselectio to Output in High Z 0 15 0 15 0 15 ns | NoteS

WRITE CYCLE

we Write Cycte Time 45 55 70 ns

tow Chip Selection to End of Write 40 &0 85 ns

AW Address Valid to End of Write 40 s0 65 ng

(Y3 Address Setup Time [) o 0 ns

we Write Pulse Width wn 40 50 ns

twR Write Recovery Time 5 5 5 ns

oW Data Valid 1o End of Write 20 20 25 ns

toH Data Hold Tima 1] o 0 L]

twz Writa Enabled to Output in High Z 0 15 0 20 0 25 ns | Note b
10w Qutput Active from End of Write |} ] [i] ns | Note 5

[See following page for notes




5 SY2149H

TIMING DIAGRAMS

READ CYCLE NO. 1 (Notes 1 and 2)

ADDRESS X

‘Ac

taa !
ton
DATA DUT PREVIOUS DATA VALID x X X DATA VALID

READ CYCLE NO. 2 {Notes 1 and 3)

‘Re
4 3{ £
taes | .
ro— tyz
Lz
HIGH IMPEDANCE HIGH
DATA QUT DATA VALID \MPEDANCE
WRITE CYCLE NO. 1 (WE controlled) {Note 4)
twe
ADDRESS X X
tew
. / v
® AV X 2/ /L)
Taw
tas Ywp b
S
WE K, \ 3( ¥,
L ™ toy
. DATAIN DaTA VALID
—— tyyz ——— . tow
. g HIGH IMPEDANCE
: DATA QUT . DATA UNDEFINED

NOTES:

1. WE is high for Read Cycies.

2. Device is continuously selscted, T3 = V).

3. Addrasses valid,

4. 1f T35 goes high simultansousty with WE high, the outputs remaln in the high impedance state.

5. Transition is measured +300mV from low or high impedancs voltage with load B. This peramater iz
sampled and not 100°% tested.

6. The operating ambisnt temperaturs ranps is ¢ d with s air flow ding 400 linsar
feat per minute.
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SY2149H

WRITE CYCLE NO. 2 {CS controlied) (Note 4)

we

ADDRESS

X

b Lpg

£y

Tow

Law

e Ty fy ——ta

AN NNVNNNNN N L7 7777777

oy —————————a—Tpy

DATA IN DATA VALID
[z
|
OATA OUT DATA UNDEFINED >|'| HUGH JMPEDANCE
Y Y
A.C. TEST CONDITIONS
INPUT PULSE LEVELS GND TO 3.0 VOLTS 4200 4800
NPUT RISE AND FALL Snmc
TIMES Dour Doyt
INPUT AND OUTPUT 1.5 VOLTS 20 pF
TIMING REFERENCE 2865 {INCLUDING o SoF
LEVELS . SCOPE AND
OUTPUT LOAD SEE LOAD &. Ja
LO4AD A LOAD .
PACKAGE DIAGRAMS
CERAMIC PACKAGE
L 9w ] CERDIP PACKAGE
1830
| ‘ 1,490
an
PINND, 1 2320 (8.128
(DENT - T{nﬂ”‘_

032 REF.

}-—_.soo 22,860} m!ﬁ‘[ 210 (7.874
0 (504

180 (4.572)
060 (1.524)
P TIET
4 __

400 (30,18}
330 (8.382)

T .

- I+ 200 (5.00
0 {2704 070 {1.770) 023 {584y 128 (L1758}
AT DI (TED _mstl.ﬂ',u —=

N
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Military 1024 x 4 Static SYM2149H
Random Access Memory

Extended Temperature PRODUCTS
SYNERTEK Range (-55°C to +12

A SUBSIDIAY OF HOMNEYWELL

MEMORY
5 C)

PRELIMINARY

® 55 ns Maximum Address Access
® Fully Static Operation:
No Clocks or Strobes Required
® Fast Chip Select Access Time: 25 ns Max.
® Identical Cycle and Access Times
#® Single +5V Supply (£10%}

& Industry Standard 2114 Pinout
* Totally TTL Compatible:
All Inputs and Qutputs
& Common Data Input and Qutputs
¢ High Density 18-Pin Package
& Three-State Qutput

The Synertek SYM2149H is a 4096-Bit Static Random
Access Memory organized 1024 words by 4 bits and is
fabricated using Synertek’s new N-Channel Silicon-
Gate HWOS technology. lt is designed using fully stat-
ic circuitry, therefore requiring no clack or refreshing
to opetate. Address set-up tirnes are not reguired and
the data is read out non-destructively with the same
polarity as the input data, Common data input and
output pins provide maximum design flexibility. The
three-state output facilitates memory expansion by
allowing the outputs to be OR-tied to other devices.

The SYM2149H offers a chip select access that is fast-
er than its address access. tn a typical application, the
address access begins as soon as the address is valid.
At this time,  the high order addresses are decoded
and the desired memory is then selected. With the
faster chip select access, this decode time will not
add to the overall access time thus significantly im-
proving system performance,

The SYM2149H is packaged in an 18-pin DIP for the
highest possible density. The device is fully TTL com-
patible and has a single +5V power supply,

PIN CONFIGURATION BLOCK DIAGRAM
Asl 13 h\fcc
a2z 7P0a ae——LF [ e
Al A s —L% ] - OND
SYM
A3 4 aon® 3% e —F ] rom MEMORY ARRAY
ag] s 14 [0, “'_‘E SELECT s
Az
A s 13 1102
207 1zves e —F ]
@ss npuvo, a0 ——LF ] -
GnoCls 1w [wE
LT} E COLUMN 1/0 CIRCUITS
[Fer) INPUT l . COLUMN SELECT I
conTRoL
ORDERING INFORMATION 110,
Access | Supply Mo
Order Time |Current |Package
Number (Max} | {Max} | Type By Ay Ay Ay {
SYMC2149H-3 | 55 nsec | 160mA | Ceramic Iq:
SYMD2149H-3 | 56 nsec | 150mA | Cerdip |
SYMC2149H | 70 nsec | 160mA |Ceramic 1‘
SYMD2149H | 70 nsec [ 150mA | Cerdip & ——D_
pm—
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Commercial: T, = 0°C to +70°C

ROM Selector Guide

Supply Current Power
Access Time Max. (mA) Supply| No. of | Pin Compalible

Part No. QOrganization Max. {ns) Operating | Standby | (Volis}| Pins | EPROM/PROM Page
SY3308 1024 x 8 70 120 - +5 24 825181 2-32
SY2216A 2048 » 8 550 98 — +5 24 — 2-3
SY2316B 2048 x 5 450 98 - +5 24 2716 2-3
8Y2316B-2 2046 x 8 200 98 - 15 24 | 2718 2-7
SY2316B-3 2048 % 8 300 98 — +5 24 716 2-1
SY3316 2048 % 8 80 120 — +5 24 8251 2-36
SY3316A 2048 x 8 80 120 20 15 24 | 8251 2-36
8Y2332 4096 % 8 450 100 — +5 24 TKMB2532 2-15
SY2332-3 4096 x 8 300 100 — +5 24 TMS2532 2-19
5Y2333 4096 x 8 450 100 —_ +5 24 2732/A 2-15
SY2333-3 4096 x 8 ! H 100 —_ +5 24 2732/A 2-19
SY2364 B192x 8 450 100 — +5 24 | TMS2564 .93
SY2364-2 8192x 8 200 100 - +5 24 | TMS2564 223
8Y2364-3 8192 x 8 300 100 — +5 24 | TMS2564 2.23
SY2364A 8192 x 8 450 100 12 +5 24 | TM32564 2-23
SY2364A-2 5192 x 8§ 200 100 12 +5 24 TMS2564 2-23
SY2364A-3 5192 x 8 aoc 100 12 +5 24 TMS2564 2-23
SY2385 8192x8 450 100 - +5 28 2764 2-27
SY2365-2 8192 x 8 200 100 —_ +5 28 2764 2-27
8Y2365-3 8192 x 8 300 100 — +5 28 2764 2-27
SY2365A 8192x 8 450 100 12 +5 28 2764 2-27
SY2365A-2 8192 x 8 200 100 12 +5 28 2764 2-27
SY2365A-3 8192 x 8 300 00 12 +5 28 2764 2-27
Sy2312811 16,384 x 8 200 100 10 +5 28 - 2-3
Military: -55°C to +125°C

SyYm3316111 2045 x 8 100 150 — +5 24 8251 2-40
SYM3IZ16AIT. 2048 % 8 100 150 30 +5 24 825191 2-40

MNote 1. To Be Announced
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2048 x 8 Static SY2316A/B

Read Only Memory

MEMORY
PRODUCTS

SYNERTEK

ASUBPSICHARY OF HOMETWELL
® 2048x8 Bit Organization ® Completely TTL Compatible
* Single +5 Volt Supply # Thyee-State Outputs for Wire-OR Expansion
® Metal Mask Programming # Three Programimable Chip Sefects
® Two Weak Prototype Turnaround * 5Y2316A — Replacement for Intel 23164,
® Access Time—550ns /450ns (max.} ® SY2316B — Pin Compatible with 2716 EPROM
® Totally Static Operation — Replacermnent for Two 2708s

The SY2316A and SY2316B high performance read
only memories are organized 2048 words by 8 bits
with access times of less than 550 ns and 450 ns.
These ROMs are designed to be compatible with all
microprocessor and similar applications where high
performance, large bit storage and simple interfacing
are important design considerations. These devices
offer TTL input and output levels with a minimum of
0.4 Volt noise immunity in conjunction with a +5
Volt power supply.

PIN CONFIGURATIONS

The SY23168A/8 operate totally asynchroncusly, No
clock input is required. The three programmable Chip
Select inputs allow eight 16K BOMs 10 be OR-tied
without external decoding. Both devices offer three-
state output buffers for memaory expansion.

Designed to replace the 2716 16K EPROM, the
SY2316B can eliminate the need to redesign printed
circuit boards for volume mask programmed ROMs
after prototyping with EPROMs,

BLOCK DIAGRAM
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COLUMM DECODER M1 of 16) R
ORDERING INFORMATION ,,1, l J, l
& ag A An thh o o
Order Package Access Temperature
Number Type Time Range
SYD2316A Cerdip B50ns 0°C o +70°C
SYP2316A Plastic 550ns  0°C10+70°C
sYDz23168 Cerdip 450ns 0°Cta+70°C
SYP2316B Plastic 450ns 0°Cto+70°C

A custom number will be assigned by Synertek,




5 SY2316A/B

ABSOLUTE MAXIMUM RATINGS* COMMENT*

Ambient Operating Temperature -10°C to +80°C Stresses above those listed under “Absolute Maxi-
Storage Temperature —65°C 10 +150°C mum Ratings” may cause permanent damage te the
. device. These are stress ratings only. Functional

Supply Voitage to Ground Potential  -0.5V to +7.0V operation of this device at these or any other condi-
Applied Qutput Voltage 0.5V to +7.0V tions above those indicated in the operational sec-

. v tions of this specification is not implied and exposure
Applied Input Voltage -0.5V to +7.0V to absolute maximum rating conditions for extended
Power Dissipation 1.0W periods may affect device reliability.
D.C. CHARACTERISTICS
Fa = 0°C 10 +70°C, Ve = 5.0V t 5% {unless otherwise specified)
Symbol Parameter Min. Max. Units Test Conditions
VoH Qutput HIGH Voltage 2.4 Voo Valts | Voo =475V, lon = 200 pA
VoL Cutput LOW Valtage 0.4 Volts | Voo =476V, loL = 2.1 mA
Vin Input HIGH Voltage 2.0 Vee Volts
Vi input LOW Voltage —0.5 0.3 Volts | See Note 1
1N} input Load Current 10 uA Vce = 5,25V, BV < Vin < 5,26V
Iwo Output Leakage Current 10 us, Chip Deselected

Vo= +0.4V 10 Voo
lee Power Supply Current a8 ma Qutput Unloaded
Vee = 5,26V, Vin= Voo

Nate 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device.

A.C. CHARACTERISTICS
Ta = 0°C to +70°C, Voc = 5.0V 1 5% {unless otherwise specified)

SY23168 SY2316A . L.
Symbol Parameter Min. Max. | Min. Max. Units Test Conditions
tacc Address Access Time 450 550 ns Output load: 1 TTL load
teo Chip Sefect Delay 120 300 " and 100 pf
tor Chip Deselect Delay 100 180 | ns Input transition time: 20ns
toH Previous Data Valid After 10 20 ns Timing reference Jevels:
Address Change Delay Input: 1.6V

Output: 0.8V and 2.2V
CAPACITANCE
ta = 256°C, f = 1.0MHz, See Note 2
Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 7 pF All pins except pin under
Co Cutput Capacitance 10 pF test tied to AC ground

Note 2: This parameier is periodically sampled and is not 100% tested.
N
0000
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SY2316A/B

PROGRAMMING INSTRUCTIONS

All Synertek read only memories utilize computer aided 12chnigues
0 manufacture and tes1 custom bit patterns. The qustom bit patiern
and addrass information is supplied on standard 80 column com-
puter cards in the format desgribed below,

All addresses and refated output patterns must be completely de-
fined. Each deck of cards defining a specific ROM pit pattern
consists of 31 four Title Cards and 2} address and bit pattern Data
Cards, Positive lagic is generally used on all input cards: a logic 1
is the most positive of HIGH level, and a logic "0 is the most nega-
tive or LOW [evel, Synertek can also accept ROM data in other
formats, compatible with most microprocessors and PROMS, Con-
sult your Synertek reprasentative for details.

TITLE CARDS

A set o four Title Cards should accompany each data dack, These
cards give our computer programs additional information necessary
to accurately produce high density ROMS. These four Title Cards
must contain the following information:

COLUMN INFORMATION

First Card 1-30 Customer name

31-50 Customer part number

80-72 Synerek part number {punch 23154

or “23168")

Second Card 1-30 Customer contact (name}

31-50 Customer telephone number
Third Card 1-6 Leave blank - pattern number to be

assigned by Syneriek

30 CS3/CSa chip select logic level {if LOW
selects chip, punch “0";if HIGH selects
chip, punch 17}

31 C52/CSz chip select logic level,
32 CS81/CS1 chip select logic level,
Fourth Card 1-8 Data Format. Synertek, or Intel data

card format may be used. Spacify for.
mat by punching “Synertek.” or “Intel’
starting i columa one,

15-28 Logic format; punch “POSITIVE
LOGIC” or “NEGATIVE LOGIC.
35-57 Truth table verification code; punch

githar "VERIFICATION HOLD" {man-
Wfacturing starts after customer approval
of bit pattern data supplied by Synertek]
or “VERIFICATION NOT NEEDED™
{manufacturing starts immediately upan
receipt of customer card deck|

SYNERTEK DATA CARD FOAMAT

ANl addressas are coded in decimal form (0 through 2047), All out-
put words are coded both in binary and octal forms. Gutput B (Oe)
is the MSB, and Output 1 (D11 is the LSB.

COLUMN INFORMATION

Data Cards 1-4 Decimal addrass

6-13 Output (MSB-L 5B}

15-17 Octal equivalent of cutput data

22-28 Decimal address

27-34 Cutpuit {MSB-LSE]

36-38 Oetal equivalent of output data

43-46 Dacimal address

48-55 Qutput (MSB-LSE)

57-59 Octal eguivalent of output data

64-57 Deacimal addrass

69-76 Output (MSB-L58)

¥B-B0 Oecral eguivalent of ouiput data

INTEL DATA CARD FORMAT

Qutput data is punched as either 3 "P” or an “N"; a P i¢ defined
as a HIGH, and an "N" is defined as a LOW. Output 8 {Oe) 15 the
MSE and Output 1 101} is the LS8, The four Title Cards listed
ahove must accompany the Intel card deck.

COLUMN INFORMATION
Drata Cards 1-5 Punch 1he &-digit decimal squivalent of

the binary coded address which begins
each card. This 5 the initial input
address, The address is right justified,
i.e. 00000, 00008, 0OD1E, etc.

7-14 Qurput dsta (MSB-LSBE} for initial input
address.

15-23 Qutput data for initial [nput address +1

25-32 Output data for initial input address +2

34-41 Dutput data for initial [nput address +3

43-50 Cutput dara for initial input addrasy +4

B2-ED Dutput data for initial input address +5

61-63 Output data for initial input addrass +§

7e-77 Gutput data for initial input address +7

79-80 ROM patiern number |may be left

tlank)

Send bit pattern data to the followlng special address:
Synertek — AOM
P.Q. Box 552
Santa Clara, CA 95052
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SY2316A/B
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1 2048x8 Static

SYNERTEK

A SUBTIENARA'Y OF MOME YWELL

Read Only Memory

SY2316B-2

MEMORY
PRODUCTS

Access Time—200ns (max.}
2048x8 Bit Organization
Single +5 Volt Supply
Totally Static Operation

Metal Mask Programming

=Two Week Prototype Turnaround

Completely TTL Compatible
Three-5tate Cutputs for Wire-OR Expansion
Three Programmable Chip Selects

$Y2316B

— Pin Compatible with 2716 EPROM

— Replacement for Two 2708s

The SY2316B-2 high performance Read Only Mem-
ory is organized 2048 words by 8 bits with an access
time of less than 200ns. This ROM is designed to be
compatible with all microprocessor and similar appli-
cations where high performance, large bit storage and
simple interfacing are important design considerations,
This device offers TTL input and output levels with a
minimum of D.4 Valt noise immunity in conjunction
with a +5 Volt power supply.

Order
Number

SYD23168-2
SYP2316B-2

Package Access
Type Time
Cerdip 200ns
Plastic 200ns

]

PIN CONFIGURATION
Sv 23188
ar [} 1. 24 [ vec
An ]2 2] A
L5 ] 2] A
LY ] s
LI . 0 ] o5
LEN . 18 Ao
a2 )yt
s 18 17 3 o
o [w L -1
L 15 1 o
s [In a4 ) o
ano iz 10

ORDERING INFORMATION

Temperature
Range
0°C to +70°C
0°C o +70°C

A custom number will be assigned by Synertek.

The SY2316B~2 operates totally asynchronously. No
clock input is required. The three programmable Chip
Select inputs allow eight 16K ROMs to be OR-tied
without external decoding. The device offers three-
state output buffers for memaory expansion.

Designed to replace the 2716 18K EPROM, the
S 2316B-2 can eliminate the need to redesign printed
circuit boards for volume mask programmed ROMs
after prototyping with EPROMs,

BLOCK DIAGRAM
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SY2316B-2

ABSOLUTE MAXIMUM RATINGS* COMMENT™*
Ambient QOperating Tempesature -10° 10 480°C Stresses above those listed under “Absclute Maxi-
Storage Temperatura —65°C 10 +150°C mum Ratings” may cause permanent damage 1o the
. device, These are stress ratings only. Functional

Supply Yoltage to Ground Potential —0.6Y to +7.0V operation of this device at these or any other condi-
Applied Quiput Voltage ~-0.5V 10 +7.0V tions above those indicated in the operational sec-

. tions of this specification is not implied and exposure
Applied Input Voltage -05V to +7.0V 1o absolute maximum rating conditions for extended
Power Dissipation 1.0wW periods may affect device reliability.
D.C. CHARACTERISTICS
Ta = 0°C to +70°C, Vce = 5.0V 2 10% (unless otherwise specified)
Symbol Parameter Min. Max. Units Test Conditions
Vou Cutput HIGH Voltage 2.4 Voo Yolts | Vec = 475V, lon = —200 uA
Voo Outpui LOW Voltage 04 Volts | Voc = 475V, low = 2.1 mA
Vin Input HIGH Yoltage 20 Voo Volts
ViL {nput LOW Voltage -0.5 0.8 Volts | See Note 1 !
I Input Load Current 10 uh Ve = 5.26Y, OV < Vin £ 525V
Lo OQutput Leakage Current 10 uh Chip Deselected

Vour = +0.4V to Voo
lec Power Supply Current og [ty Output Unloaded
Voo = 526V, Vin= Voo

MNote 1: Input levels that swing more negative than —(0.5Y will be clamped and may cause damage to the device,

A.C. CHARACTERISTICS
Ta = 0°C to +70°C, Ve = 5.0V  10% (unless otherwise specified)

Symbeol Parametar Min, Max. Units Test Conditions
tace Address Access Time 200 ns Output load: 1 TTL load
tco Chip Selact Delay 100 ns and 100 pF
tor Chip Deselect Delay 100 ns Input transition time: 20ns
ton Previous Data Valid After 10 ns Timing reference levels:

Address Change Delay Input: 1.5

Qutpurt: 0.8V and 2.0V

CAPACITANCE
ta = 25°C, f = 1.0MHz, See Note 2
Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 7 pF All pins except pin under
Co Cutput Capacitance 10 pF test tied {0 AC ground

Mote 2: This parameter is periodically sampled and 15 not 100% tested.

TIMING DIAGRAM

ADDRESS

INPUTS INVALID VALID ::;:;:;:;Q;:;Qi:iw::::::;:;.
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CHIP o OO'O'V'Q'V'v
SELECT DISABLED ENABLED DISABLED
INPLITS "
¥
DATA
OUTPUTS  HiGH IMPEDHANCE

2-8
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SY2316B-2

PROGRAMMING INSTRUCTIONS

All Synertek read only memories utilize compater aided technigues
to manufacture and test custom kit patterns, The costom bit pattern
and address information is supplied on standard 80 coalumn c¢om-
puter cards in the farmat described below. -

Al addresses and related owiput patterns must be completely de-
fined. Each deck of cards detiming a specific ROM bt pattern
consists of 1) four Title Cards and 2 address and bit pattern Data
Cards. Positive logic is generally used on all inpot cards: 3 logic ©"1"
i the most pentive or HIGH level, and a logic "0 is the most nega-
tive or LOW level. Synertek can also accept ROM data in other
farmats, compatible with mast microprocessors and PROMS. Con-
sult your Synertek representative for details,

TITLE CARDS

A set of four Title Cards shoould accompany each data deck. These
cards give our compuater programs additional information necessary
W accurately produce igh density ROMS. These four Title Cards-
must contain the following information:

COLUMN INFORMATION

First Card 1-30 Custamear name

31-50 Customer part number

60-72 Synertek part number {punch

“231668-2"

Second Card 1-30 Customer cortact (name)

31-50 Gustomer tefephone number
Third Card 1-8 Leave blank — pattern number to be

assigned by Synertek

30 CS$3/CS3 chip select logic level (if LOW
selects chip, punch 0" f HIGH selects
chip, punch “1")

K3 | CS2 a’@ chip select lagic level.
32 CS1/C51 chip select lagic level.
Fourth Card 1-8 Data Format. Synertek, or Intel data

card format may be used. Specify for-
mat by punching “Synertek,” or " Intel”
starting in column one.

15-28 Lagic format; punch “POSITIVE
LOGIC™ or “NEGATIVE LOGIC.”
35-57 Truth table werification code; punch

either "WERIFICATION HOLD" {man-
ufacturing starts after customer approval
of bit pattern data supplied by Syneriek)
ar “WERIFICATION NOT NEEDED"”
{manufacturing starts immediately upan
receipt of customer card deck)

SYNERTEK DATA CARD FORMAT

All addresses are coded in decimal form (D through 2047} All out-
put words are codad both in binary and octal forms. Qutput B {02
is the MSB, and Output 1 101] is the LSB.

COLUMN INFORMATION

Data Cards 1-4 Decimal address

£-13 Output (MSB-LSB)

15-17 Detal equivalent of output data

22-25 Decimal address

27-34 Output {MSB.LSB}

36-38 QOctal equivalent of output data

43-46 Decimal address

48-55 Output (MSE-LSB}

57-59 Oetal equivalent of outpur data

64-67 Decimal address

69-76 Qutput {M5B-L5B}

78-80 Qctal equivalent of cutput data

INTEL DATA CARD FORMAY

Qutput data is punched as either a “P*" or an “N'"; a “P" i5 defined
as a HIGH, and an “N" is defined as a LOW. Output 8 (Qs) is the
MSB and Outpur 1 {01} 15 the LSB. The four Title Cards listed
above must accompany the Intel card deck.

COLUMN INFORMATION
Diata Cards 1-5 Punch the S-gigit decimal equivalent of

the binary coded address which beging
each card. This 15 the imtial input
address, The address is right justified,
i.e. 00000, 00008, 00016, e1c,

7-14 Qutput data (MSB-LSB) for initial input
address.

16-23 Qutput data for initial input address +1

25-32 Ouiput data for initial input address +2

3441 Cutput data for initial input address +3

43-50 Cutput data for initial input address +4

52-59 Qutput data for initial input address +5

61-68 Quiput data for initial input address +6

F0-77 Qutput data for initial input address +7

79-30 ROM pattern number (may be left

blank )

Send bit pattern data to the following special address:
Synertek — ROM
P.O. Box 552
Santa Clara, CA 95052
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TYPICAL CHARACTERISTICS
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2048 x 8 Static SY2316B-3

Read Only Memory MEMORY

PRODUCTS

SYNERTEK

A SUBZIGIARY OF HOMEVWELL

® Access Time—300ns (max.} ® Completely TTL Compatible

® 2048x8 Bit Organization & Three-State Cutputs for Wire-OR Expansion

® Single +5 Volt Supply ® Three Programmable Chip Selects

® Totally Static Operation * SY2316B8 — Pin Compatible with 2716 EPROM

— Replacernent for Two 2708s

The 5Y2316B-3 high performance Read Only Mem-
ory is organized 2048 words by 8 bits with an access
time of less than 300 ns, This ROM is designed to he
compatibte with all microprocessor and sirmilar appli-
cations where high performance, large bit storage and
simple interfacing are important design considerations.

The SY2316B-3 operates totally asynchronously. No
clock input is required. The three programmable Chip
Select inputs allow eight 16K RQMs to be OR-tied
without external decoding. The device offers three-
state output huffers for memory expansion.

Designed to replace the 2716 16K EPROM, the

This device offers TTL input and output levels with a
minimum of 0.4 Volt noise immunity in conjunction
with a +5 Volt power supply.

S5Y2316B-3 can eliminate the need 1o redesign printed
circuit boards for volume mask programmed ROMs
after prototyping with EPROMs,

PIN CONFIGURATION BLOCK DIAGRAM
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COLUMN DECODER 41 of 16 o oELEsT
ORDERING INFORMATION J, l l l L J, l
£ A3 As A o8 €55 C5:
Order Package Access Temperature
Number Type Time Range
SYD2316B-3 Cerdip 300ns 0°C to +70°C
SYP2316B-3 Plastic 300ns 0°C to +70°C

A custorn number will be assigned by Synertek.




5 SY2316B-3

ABSOLUTE MAXIMUM RATINGS* COMMENT™*

Ambient Cperating Temperature -10° to +80°C Stresses above those listed under *Absolute Maxi-
Storage Temperatura _65°C 1o +150°C mum Ratings™ rmay cause permanent damage o the
i device. These are stress ratings only, Functional
Supply Volrage to Ground Potential —0.5V 10 +7.0V operation of this device at these or any other condi-
Applied Qutput Voltage -0.5V to +7.0V tions above those indicated in the operational sec-
. tions of this specification is not implied and exposure
Applied Input Voltage -0.5V 10 +7.0V to absolute maximum rating conditions for extended
Power Dissipation 1.0W pericds may affect device reliability.

D.C. CHARACTERISTICS
Ta = 0°C 1o +70°C, Vice = 5.0V £ 5% {unless otherwise specified)

Symbol Parameter Min. Masc, Units Test Conditions
VoH Qutput HIGH Yoltage 24 Ve Volts | Vec = 4.75V, lon = =200 uA
VoL Qutput LOW Voltage 0.4 Volts | Vee =475V, loL = 2.1 mA
ViH Input HIGH Voltage 20 Veo Vaolts
Vil {nput LOW Voltage =05 0.8 Volts | See Note |
LN input Load Current 10 uh Voo =528V, OV < Vin 5 5,25V
Lo Output Leakage Current 0 uA Chip Deselected
Vout = +0.4V to Voo
Icc Power Supply Current o8 mA | Qutput Unloaded
Yoo = B.28Y, Vin = Ve

Note 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device,

AC. CHARACTERISTICS
Ta = 0°C 10 +70°C, Vee = 5.0V + 5% {unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions
tace Address Access Time 300 ns Qutput load: 1 TTL load
tco Chip Select Delay 130 ns and 100 pF
toF Chip Deselect Delay 130 ns Input transition time: 20ns
ton Previous Data Valid After 20 ns Timing reference levels:
Address Change Delay input: 1.6V
Qutput: 0.8V and 2.0V

CAPACITANCE

ta=25°C, f = 1.0MHz, See Note 2

Symbol Parameter Min. Max. Units Test Conditions

Ci Input Capacitance 7 pF All pins except pin under
Co QOutput Capacitance 10 pF iest tied to AC ground

Note 2: This parameter is periodically sampled and is not 100% tested.

TIMING DIAGRAM
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SY2316B-3

PROGRAMMING INSTRUCTIONS

All Synertek read only memories wtilize computer sided techniques
1o manufacture and test custom bit patterns. The custom bit pattern
and addrass intormation s supphed on standard B0 column com-
puter cards in the format described below,

All addresses and related output patterns must be compleiely de-
fined, Each deck of cards defining a specific ROM bit pattern
consists of 10 four Title Cards and 2} address and bit pattern Data
Cards. Positive logic is generally used on all input cards: alogie 1"
is the mast positive or HIGH level and a logic “0°" is the most nega-
tve or LOW level. Synertek can also accept ROM data in other
formats, compatilile with most migropocessors and FROMS. Con-
sult your Synertek representative far details,

TITLE CARDS

A set of four Title Cards should accompany each data deck, These
cards give our computer grograms additional indormation necessary
to accurately produce high density ROME. These four Title Cards
must contain the following information-

COLUMN INFORMATIGN
First Card 1-30 Customer name
31-50 Customer part number
B0-72 Synertek part number {punch
23168-3")
Second Card 1-30 Customer contact iname}
31-50 Customer telephane number
Third Card 1-4 Leave plank — pattern number to be
assigned by Synertek
30 C53/C53 chip select logic level {if LOW
selects chip, punch “0”; if HIGH selects
chip, punch “17)
31 CS2/CSz chip setect logic level,
32 CS1/CSy chip select logic lavel,
Fourth Card t-8 Data Format. Synertek, or Intel data

card format may be used. Specity tor.

mat by punching “Synertek,” or **|ntel*

atting i column one.

16-28 Logic format; punch “"POSITIVE
LOGIC” or “NEGATIVE LOGIC "
35-57 Truth table verification code: punch

either “WERIFICATION HQLD" iman-
ufacturing starts after customer approval
of nt pattern data supplied by Synertek)
ar “YERIFICATION WOT NEEDED'
Imanufacturing starts immediately upon
racaipt of customer card deck)

SYNERTEK DATA CARD FORMAT
All addresses are coded in decimal form {0 through 20471 All put-

put words are ¢eded both in binary and gctal forms, Qutput § (Oa)
is the MSB. and Output 1 (O] is the LSB.

COLUMN INFORMATION

Drata Cards 1-4 Decimal address

6-13 Qutput {MSB-L5B)

15-17 Qctal equivalent of ourput data

22-25 Decimal address

27-34 Qutput (MSE.LSE}

38-38 Qctal equivalent of cutput data

43-45 Decimal address

48-55 Output {MS8.LS8)

§7-50 Qcral eguivalent of outpur dara

G4-67 Decimal address

69-76 Qutput IMSB-L5B)

78-80 Qctal equivalent of output data

INTEL DATA CARD FORMAT

Output data is punched as either a “P” or an "N"; 3 “P" is defifled
@ a HIGH, and an “N" is defined as a LOW. Output 8 (0s) 13 the
MSB and Output 1 34} is the L3B. The four Title Cards fisted
above must accompany the |ntel card deck.

COLUMN INFORMATION
Data Cards 1-56 Punch the 5-digit dacimal equivalant of

1he binary coded address which beging
esach card. This is the inial input
address, The address is right justified,
i, QO0DDO, 00008, 0001E, etr,

7-14 Output data [MSB-LSB} for initial input
address,

16-23 Outpur data for initial input address +1

26-32 Output data for initial input address +2

34-41 Qutpur data for initial input address +3

43-50 Output data for mnitial input address +4

G2-50 Qutput data for initial input address +6

B1-68 Output data fgr initial input address +6

FO-77 Cutput data for initial input address +7

79-30 ROM patern number {may be left

blank)

Send bit pattern data to the following special address:
Synertek — AROM
P.O. Box 562
Santa Clara, CA 95052
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TYPICAL CHARACTERISTICS

ACCESS TIME VS. CAPACITIVE LOAD ACCESS TIME V4. SUPPLY VOLTAGE
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0 L o .
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4096 x 8 Static SY2332/33
Read Only Memory

MEMORY
SYNERTEK PRODUCTS

A GLBSIDIARY (W HONEYWELL

S$Y2333-2732 EPROM Pin Compatible
4096 x 8 Bit Organization

Single +6 Volt Supply

Access Time—450ns {max}

Totally Static Operation

Completely TTL Compatible

L B BN B BN

* o 88

S$Y2332-2632 EPROM Pin Compatible

Three-State Qutputs for Wire-OR Expansion

Two Programmable Chip Selects

2708/2716/2532/2732 EPROMs Accepted
as Program Data Inputs

The 8Y2332/3 high performance read only memory
is organized 4096 words by 8 bits with access times
of less than 450 ns. This ROM is designed to be com-
patible with all microprocessor and similar applica-
tions where high performance, large bit storage and
simple interfacing are important design considerations.
This device offers TTL input and output levels with
aminimum of 0.4 Volt noise immunity in conjunction
with a +5 Volt power supply.

PIN
CONFIGURATIONS

SY2332 Y2333
a1 ” b 24 D vee ay1e T Evm
sg]z 2304 ag] 2 2304
a2 22 [1hg a3 2234,
a4 21[]cs; A s H] mE
Ay s 20 es, a0 s x ey
A6 131 810 ;04 6 190 A,
a7 wdan s07 wlies;
apl] 8 1700 0g agl 8 1o,
o e 16 or ag] 9 18ty
o3[ w 15 o <3fm R 1505
oy 14 o o 14 Jo,
GNo ] 12 1300, GND [ 12 1o,

ORDERING INFORMATION
Order Package Access Temperature

Number Type Time Range

SYD2333 Cerdip 450ns  0°C to +70°C
SYP2333 Plastic 450ns  0°Cto +70°C
SYD2332 Cerdip 450ns  0°C to +70°C
SYP2332 Plastic 450ns  0°C w0 +70°C

A custom number will be assigned by Synertek.

The 5Y2332/3 operates totally asynchronously. Mo
clock input is required. The two programmable Chip
Select inputs allow four 32K ROMs to be OR-tied
without external decoding. Both davices offer three-
state output buffers for memory expansion.
Designed to replace either the 2732 or 2532 32K
EPROMs, the $Y2332/3 can eliminate the need to
redesign printed circuit boards for volume mask pro-
grammed ROMs after prototyping with EPROMs,

BLOCK DIAGRAM
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] § @ —o07
A6 0 [ o
SOLUMN DECODER [1 o 324 CHIP SELECT
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4y &g A A An C8; CcS2
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SY2332/33

ABSOLUTE MAXIMUM RATINGS* COMMENT*

Ambient Operating Temperature ~10°C o +85°C Stresses above those listed under “Absolute Maximum

Storage Temperature -65°C to +150°C Ratings”™ may cause permanent dan'!age to the _d‘gvice,
. These are stress ratings only, Functional operation of

Supply Voltage to Ground Potential -0.5V to +7.0V this device at these or any other conditions above

Applied Output Voltage 0.5V ta +7.0V those indicated on the operational sections of this

specification is not implied and exposure to absolute

Applied Input Yoltage 0.5V to +7.0V maximum rating conditions for extended periods may
Pawer Dissipation 1.0w affect device reliability.
D.C. CHARACTERISTICS
Tas= 0°C 10 +70°C, Voo = 5.0V £5% (unless otherwise specified)
Symbol Parameter Min. Max. Units Test Conditions
VOH Qutput HIGH Voltage 24 Voo Volts | Voo = 4.75V, IgH = -200uA
VoL Qutput LOW Voltage 04 Volts | Voo =475V, 1oL =2.1 mA
VIH Input HIGH Voltage 20 Voo Volts
ViL Input LOW Voltage -0.% 0.8 Volts | See Note t
Lt Input Load Current 10 pA | Voo = 5.25V, DV <V <5.25V
Lo Qutput Leakage Current 10 ph | Chip Deselected-
VouT =+04 Vo Ve
lee Power Supply Current 104 mA | Gutput Unloaded, Chip Enabled
Voo =525V, Vin = Vee

Note t: Input levels that swing mare negative than -0.5V will be clamped and may cause damage to the device.

A.C.CHARACTERISTICS
Ta=0°C 1o +70°C, Voo = 5.0V 5% {unless otherwise specified)
$Y2332/33 . .

Symbol Parameter Wi Mo Units Test Conditions
1ACC Address Access Time 450 ns | Qutput load: 1 TTL lcad and 100pF
o Chip Select Delay 150 ns | Input Pulse Levels: 0.8 to 2.4V
tDF Chip Deseiect Delay 160 ns Input transition time: 20ns
tOH Previgus Data Valid After 20 ns | Timing reference levels:

Address Change Delay Input: 1.5
Qutput: 0.BY and 2,0%

CAPACITANCE
ta = 25°C.f = 1.0MHz, See Note 2

Symbol Parameter Min. Max, Units Test Conditions
C) Input Capacitance 7 pF | All pins except pin under
Co Cutput Capacitance 10 pF test tied to AC ground

Mote 2; This parameter is periodically sampled and is not 100% tested.

TIMING DIAGRAM

BOOARESS
TNPYTS

CHIP
SELECT
INPUTS

oa1A
QUTPUTS HIGH IMPEDENCE
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SY2332/33

PROGRAMMING INSTRUCTIONS

All Synertek read only memories utilize computar aided tach-
niques 1o manufacture and test custom bit patterns, The cus-
tom bit pattern and address information is supplied on stan-
dard 80 column computer cards or 17 wide paper tape.

CARD FORMAT

All addresses and related output patterns must be completaly
defined. Each deck of cards defining a specific ROM bit pat-
tern consists of 1) four Title Cards and 2) address and bit pat-
tern Data Cards. Positive logic is generally used on all input
cards: a legic 17" is the most positive or HIGH level, and &
logic “0" is tha most negative or LOW lavel. Synarek can
alsc accept ROM data in other formats, compsatikle with
most microprecessors and PROMs. Consult your Synertek
representative for details.

TITLE CARDS

A set of four Title Cards should accompany each data deck.
These cards give aur computer programs additlonal imforma-
tion necessary (o accurately produce high density ROMs. These
four Title Cards must contain the fellowing information:

COLUMN INFORMATICON
First Card 130 Customer name
3150 Customer part number
60-72 Synertek part number {punch
2333 or 2332}
Second Card 1.30  Customer cantact {namel
3160 Customer telephone number
Third Card 16 Leave Blank — pattern number to
be assigned by Synertek
30 €S2/C52 chip select logic level {if
LOW selects chip, punch “0°7; if
MIGH selects chip, punch 17 if
DON'T CARE, punch 2"
K| C51/C59 chip select logic level.
Fourth Card 1.8 Data Format. Funch “Intal”" starting
in cofumn ane.
1528 Logic Format; punch "POSITIVE
LOGIC” or NEGATIVE LOGIC.”
35-37 Truth table verification code; punch

aither "WERIFICATION HOLD"
imanutacturing starts after customer
approval of bit pattern data supplied
by Svnertek! or "VERIFICATION
NOT NEEDED” {manufacturing
starts immadiately upon receipt af
customer card deck)

INTEL DATA CARD FORMAT
Qutput data is punched as either 2 “P" or an “N'; a2 P is
defineg as a HIGH and an "N’ is defined as a LOW. Qutput
8 {0g or 071 is the MSB end Output 1 {04 or Og) is the LB,
The four Title Cards listed above must accompany the Intel
card deck.

COLUMN

15

INFORMATICN

Punch the S5-digit decimal equivalent
of the Binary coded address which
begins each card. This is the inital
input addrass. The addrass is right
justified, ia. Q000D0, Q0Q0S, Q0Q16,
ete,

Cutput  data
input address.,
16-23  Qutpur data for initial input address +1
25-32 Quiput data for mitial input address +2

Data Cards

714 IMSB-LSB} for initial

3441
4350
62-59
6168
077
7980

Qutput data for initial input address +3
Quiput data for initial input address +4
Qutput data for initial input address +b
Output data for initial input address +6
Gutput data for initial input address +7
ROM pattern number (may be left
blank}

INTEL PAPER TAPE FORMAT

The paper tape which should be used is 17 wide paper 1ape
using 7 or 8 bit ASCI! code, such as a model 23 ASR teletype
produces.

BPNF Format

The format requirements are as follows:

1. All werd fields are to be punched in consecutive order,
starting with word field @ iall addresses low). There must
be axactly N ward fields for the N x 8 ROM organization.

2. Each word field must begin with the siart character 8 and

end with the stop character F. There must be exactiy 8
data characters between the 8 and F for the N x § organ-
ization,
NQ OTHER CHARACTERS, SUCH AS RUBOUTS, ARE
ALLOWED ANYWHERE IN A WORD FIELD. If in pre-
paring a tape, an error i$ made, the entire word field, in-
cluding the B and F must be rubked out. Within the werd
fiald, a P results in a high tape level putput, and an N re-
sults in a low level output.

3. Preceding the first word field and following the last word
figld, there must be a leaderftrailer langth of at least 26
characters. This should consist of rubout punches {letter
key for Telax tapesh

4, Between word fislds, commenis hot containing B's or F's
may be inserted. Carriaga return and tine feed characrers
should be inserted {as & "‘commant”) just before each word
fielg for at least between every four word figlds}. When
these carriage returns, etc. are inserted, the tape may be
easily listed on the teletype for pusposes of error checking,
The customer may also find it helpfu) 16 insert the word
number las a comment) at least every four word fields.

%. Includad in the tape before the leader should ke the cus-
tomer's complete Telax or TWX number and if more than
one pattern is being transmitted , the ROM pattern number,

6. M5B and LSB are the mast and least significant bit of the
device outputs. Fefer to the data sheet for the pin numbers,

HEXADECIMAL PROGRAM TAPE FORMAT

The hexadecimal tape format used by the INTELLEC 3 sys-
tem is 3 modified memory image, blocked into diserete records.
Each record containt record length, record type, memory
address, and checksumn information in addition to data. A
frame by frame description is as fellows:

Frame 0 Record mark. Signals the stan of a
record. The ASCII character colon {':*
HEX 3A) is used as 1he record mark,
Frames 1,2 Record length. Two ASCI characters
02, AF) representing & heaxadecimal number in

the range 0 to ‘FF' {0 to 255}, This is
the count of the actual data bytes in
the record type or checksum, A racord
tength of O indicates end of file.

Load Address. Faur ASCII characters
that represent the initial memary will
be lgaded. The first data byte 1s stored
in the lgcation pointad 1o by the load
address, succeeding data bytes are
loadad inte ascending addresses.

Frames 306

2417
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$Y2332/33

Frames 7, 8 Record type. Two ASCII characters. ing all carries out of an 2-bit sum, then
Currently all records are type O, this add the checksum, the rasult i3 zero,
field is reserved for future expansion.

Frames: 9 10 9+2* Data. Each 8 bit memory word i3 repre-

IRecord Length) -1 sented by two frames containing the

Example: If memary locations 1 through 3 contain S3F3EC,
tha format of the hex file produced when these locations are

punched is:

ASCIl characters ID 10 9, A to Fl to

represent a hexadecimal value 0 to ‘FF’ 0300010053F3ECCS

{0 to 285), ) )
Frarmes 9+2° Checksum. The checksum is the nega- Send bit pattern data 1o the following special address:
{Record Length} to  tive of the sum of all 8 bit bytes in the i\’gegek ESZDM
94+2* iRecord record since the record mark ('} 3050 g" 6 Dei
Length} +1 evaluated modulus 256, That is, if you oronade Drive

add together all the 3 bit bytes, ionor- Santa Clara, CA 85061

TYPICAL CHARACTERISTICS

AGCESS TIME V. CAPACITIVE LOAD ACCESS TIME ¥S SUPPLY VOLTAGE
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SYNERTEK

A SUBSIONAY OF HONEYWELL

4096 x 8 Static
Read Only Memory SY2333-3

$Y2332-3

MEMORY
PRODUCTS

SY2333-2732 EPROM Pin Compatible
4096 x B Bit Organizaticn

Single +5 Volt Supply {£10%}

Access Timea—300ns {max)

Taotaliy Static Operation

Comptetely TTL Compatible

* o 80

$Y2332-2716 EPROM Pin Compatible

Three-State Qutputs for Wire-OR Expansion

Two Programmable Chip Selects

2708/2716/2732 EPROMs Accepted as
Program Data Inputs

The $Y2332-3 and 5Y2333-3 high performance read
only memories are organized 4096 words by 8 bits
with access times of less than 300 ns. They are de-
signed to be compatible with all microprocessor and
similar applications where high performancs, large bit
storage and simple interfacing are important design
considerations. These devices offer TTL inputand out-
put levels with a minimum of 0.4 Volt naise immunity
in conjunction with a +5 Volt power supply.

PiIN
CONFIGURATIONS
5Y2332-3 8Y2333-3
] ~ Ve ajre ™ 24 Dve
a0 2 23 [1Ag a2 224,
as] a 22 [ hg Y 204,
Ay]a 2 [Jcs: a,a n0a,,
2] s 20 7 C5 Az s 2001¢s,
Az s 191] Ay a3l e 13[4,
a7 180 An a7 18 [Jos,
Aol 17100 A e who,
0. e 16 o, [N B 18P0,
o:[] 10 15 0s [«m R1] 15 [Jog
o, n 14 [Jos o, » 1 Do,
[T m BT o gno ]z 1300,
QRDERING INFORMATION
Order Package Access Temperature
Numhber Type Time Range

SYC2333-3 Ceramic  300ns  0°C to +70°C
SYP2333-3  Plastic 300ns  0°C 1o +70°C
SY(C2332-3  Ceramic 300ns  0°C 1o +70°C
SYP2332-3  Plastic 300ns  0°C 10 +70°C

Accustom number will be assigned by Synertek,

The SY2332-3 and 5Y2333-3 operate totally asyn-
chronously. No ¢lock input is required. The two pro-
grammable Chip Select inputs allow four 32K ROMs
1o be OR-tied without external decoding. Both de-
vices offer thres-state output buffers for memory
expansion.

Designed to replace 2716 or 2732 32K EPROMS, the
SY2332-3 and 5Y2333-3 can elirninate the need to re-
design printed circuit boards for volume mask pro-
grammed ROMs after prototyping with EPROM;,

BLOCK DIAGRAM
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SY2332-3/5Y2333-3

ABSOLUTE MAXIMUM RATINGS* COMMENT*
! Ambient Operating Temperature  -10°C 1o +80°C Stresses above those tisted under "’ Absolute Maximum
. Storage Temperature -65°C to +150°C Ratings'” may cause permanent darqage to the dle_vice.
These are stress ratings only. Functional operation of
Supply Voltage to Ground Potential -0.5V to +7.0V this device at these or any other conditions above
Applied Output Voltage -0.5Y 10 +7.0V thosg _indjcatgd on 'the _operational sections of this
Aol np Voo osviguroy  Peieaton ot mpled snd coute o st
| Power Dissipation 1.0W affect device reliability.
i D.C. CHARACTERISTICS
: Ta =0"C 10 +70°C, Ve = 5.0V 210% {unless otherwise specified)
Symbol Parameter Min. Max. Units Test Conditions
VOH Qutput HIGH Voltage 2.4 Ve Volts | Voo = 4.5V, Iy = ~400uA
VoL Qutput LOW Voltage 0.4 Volts | Voo = 4.5V, lgp = 2.1 mA
VIH tnput HIGH Voltage 2.0 Voo Volis
YviL Input LOW Voltage -0.5 0.8 Volts | See Note 1
I Input Load Current 10 HA | Voo =85V, 0V < VY <55V
Lo QOutput Leakage Current 10 pé | Chip Deselected
: VouTt =+04 ¥ o Vg
Ice Power Supply Current 100 mA | Output Unloaded, Chip Enabled
Vee = 5.5V, Vin = Vee

Note 1: Input Jevels that swing more negative than -0.5V will be clamped and may cause damage 10 the device.

A.C.CHARACTERISTICS
Ta=0°C to +70°C, Voo = 5.0V 210% {unless otherwise specified)
$Y2332-3 and $§Y2333-3
Symbol Parameter - an Linits Test Conditions
Min, Max.
tACC Address Access Time 300 ns | Output load: 1 TTL load
1CO Chip Select Delay 100 ns and 100pF
tDE Chip Deselect Delay 100 ns | Input transition time: 20ns
10OH Previous Data Valid After 20 ns | Timing reference levels:
Address Change Delay Input: 1.5V
Qutput: 0.8V and 2.0V
CAPACITANCE
tp = 26°C,f = 1.0MHz, See Note 2
Symbol Parameter Min. Max. Units Test Conditions
Cy Input Capacitance 7 pF | All pins except pin under
Co Qutput Capacitance 10 pF test tied 1o AC ground

Note 2: This parameter is periodically sampled and is not 100% tested.

TIMING DIAGRAM
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S$Y2332-3/5Y2333-3

PROGRAMMING INSTRUCTIONS

All Synertek read only memaories utilize computer aided tech-
nigues to manufacture and test custom bit pattarns. The cus-
tom bit pattern and address information s supplied on stan-
dard B0 column computer cards or 1" wide paper tape.

CARD FORMAT

All addresses ang related output patterns must be completely
detined. Each deck of cards defining a specific ROM bit pat-
tern consists of 1) four Title Cards and 2} address and bit pat-
tern Data Cards. Pasitive logic is generally used on all input
cards: a logic "1" is the most positive or HIGH |evel, and a
fogic 0" is the most negative ar LOW level. Synertek can
also accept AOM data in other forrmats, compatible with
most micropracessors and PROM:s. Consult your Synertek
representative for details,

TITLE CARDS

A ser of four Title Cards should accompany each data deck.
These cards give our computer programs additional informa-
tion nacessary 1o accurately produce high density ROMs. Thase
four Title Cards must contain the following information:

COLUMN INFORMATION
First Card 1-30  Customer name
31-50 Customer part number
BD.72  Synertek part number [punch
2333 or 2332}
Secend Card 130 Customer contact {nama}
31-50 Customer telephone number
Third Card 16 Leave btank — pattern number to
be assigned by Synertek
30 CS2/C52 chip select logic level (i
LOW selects chip, punch "0 if
HIGH salects chip, punch 1 if
DON'T CARE, punch 2"
n €51/851 chip select logic level,
Fourth Card 18 Data Format. Punch “Intel” starting
in column ong,
15-28 Logic Format; punch “POSITIVE
LOGIC” or NEGATIVE LOGIC."
35-37  Truth table verification code; punch

either "VERIFICATION HOLD”
{manufacturing starts after custamar
appraval of bit pattern data supplied
by Synertek} or "WERIFICATION
NOT NEEDED” {manufacturing
stacts immadiately upon receipt of
customer card deck)

INTEL DATA CARD FORMAT

Quiput deta is punched as either 3 "P* ar an “N"; a "P" is
defined as a HIGH and an “N" is defined a5 a LOW. Output
810g or 07l is the MSB and Qutput 1 {Q4 or Ogl is the LSB.
The four Title Cards listed abaove must accompany the intel
card deck.

COLUMN

15

INFORMATION

Data Cards Punch the 5-digit decimal equivalent
of the binary coded address which

begins each card. This is the inital

input  address. The address is right
justified, ie. 00000, DCQO8, DOCIG,
8tc.

714 Quiput data IMSB.LSE) for initial
input addiress.

16-23  Output data far initial input addrass +1

25-32 Output data for initial input address +2

3441
43.50
52-59
6168
70-77
79-80

Output data for initial input address +3
Cutput data for initial input addrass +4
Cutput data for initial input addrass +5
Cutput data for initial input address +6
Cutput data for initial input address +7
ROM patiern numbar imay be left
blank}

INTEL PAPER TAPE FORMAT

The paper tape which should be used s 17 wide paper tape
using 7 or 8 bit ASCII code, such as a2 model 33 ASR taletype
produces.

EPNF Format

The format requirements are as follows:

1. Al word fields are 1o be punched in consecutive order,
starting with word field ® {ali sddresses [owl. Thare must
be exactly N word fields for the N x 8 ROM crganization,

. Each word field must bagin with the start character B and

end with the stop character F. There must be exactly 8
data characters between the B and F for the N x 8 organ-
ization.
NO OTHER CHARACTERS, SUCH AS RUBOUTS, ARE
ALLOWED aANYWHERE IN &4 WORD FIELD. H in pre-
paring a tape, an error is made, the entire word field, in-
cluding the B and F must be rubbed aut. Within the ward
fiald, a P rasults in a high tape level output, and an N re-
sults in a low level output.

. Preceding the first word field and following the last ward
field, there must be a leaderftrailer length of at least 25
characters. This should consist of rubout purches lietter
key for Telex tapes)

. Batwaen word Fields, comments not centaining B or F's
may be inserted. Carriage return and fine feed characters
should e insartad {as a “comment™) just befare each word
field {or at least batween every four word fieldsl, When
these cartiage returns, etc, are inserted, the tape may be
easily listed on the teletype for purpasés of érror chacking,
The customer may also find it belpful 10 insert the word
number (35 a commant) at least every four word fields.,

- Included in the tape betore the lgader should be the cus-
1omet's complete Telex or TWX number and if more than
one pattern isbeing transmittad | the ROM pattarn number.

. MSB and LSB are the most and (east significant bit of the
dewvice outputs. Refer to the data shaet for the pin numbers,

HEXADECIMAL PROGRAM TAPE FORMAT

The hexadecimal tape format used by the INTELLEC 8 sys-
tam is a modified memory image, blacked into discrete records.
Each record eontains record length, record type, memory
address, and chacksum information in addition to data, A
frame by frame description is as follows:

Frame 0 Record mark. Sighals the start ol a
recard. The ASCII character colon 7
HEX 3A} is used as the recard mark.
Frames 1,2 Racord length, Twe ASCIE charsciers
109, A-F) representing 3 hexadecimal number in

the range 0 10 "FF’ {0 to 2568). This is
the count of the actua! data bytes in
the record type or checksum. A record
length of 0 indicates end of file,

Load Address. Faur ASCI characters
that represent the initigl memaory will
be loaded. The Ffirst data byte is stored
in the lacation pointed 10 by tha load
address, succeeding data bytes are
loaded into ascending addrasses.

Frames 310 6
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Frames 7, 8

Frames @ to 9+2%
(Record Lengthl -1

Framas 942
{Record Length) 10
9+2* |Record
Length} +1

Record type, Two ASCI characters.
Currently all records are type Q. this
field is raserved for future axpansion.
Data. Each 8 bit memory ward is repre-
sented by tweo frames containing the
ASCH characters {0 to 9, A 10 FI 10
represent a hexadecimal value D 1o 'FF°
0 1o 265},

Checksum. The checksum is the nega-
tive of the surn of all & bit bytes in the
record since the record mark {727 )
evaluated modulus 286, That is, if vou
add togather all the 8 bit bytes, ignor-

ing all carries out of an 8-bit sum, then
add the checksum, the resoit i3 zero,

Example: If memary |ocations 1 through 3 contain S3F2EC,
the format of the hex file produced when these locations are
punched is:

:0200010053F3ECCS

Send bit pattern data to the following spacial address:
Synertek — ROM
PO Box 552
3050 Coranado Drive
Santa Clara, CA 95061

TYPICAL CHARACTERISTICS

ACCESE TIME WS CAPACITIVE LOAD

700
500
500
]
'§ a0 L
2 300
-
-
20 Yo = .75V
T =25°C
L 1 TTL LOAD Y
Ty - 100pF
N il
0 100 200 300 400 BOO 600 700
TL-pF

SUFPLY CURRENT

V5, AMEIENT TEMPERATURE

140
2
100
. H T
Vi,
8 [ CAL
H
40
0 e = B.2BY
. |
LT U L A -

Ta — AMBIENT TEMPERATURE - 0°C

PACKAGE DIAGRAMS
CERAMIC PACKAGE

aon_q I__nue

—

LT
went ]

ACCERS TIME V5 SUPPLY VOLTAGE

F00
£00
500
Yo
12
2 300 TYPICAL
&
200
Ta:25°C
100 A TTLLOAG ]
CL = 100pF
o L 1
35 40 45 B0 55 60 85 70
Voo — VOLTS
SUPPLY CURRENT V5. SUPPLY YOLTAGE
140
120 -
0n} T
P
b | TYPICAL B
= I 1
g w } H
J |
1
" i
0 Ta = 25°Cny
[
38 40 45 50 65 60 65 70
WOC - VOLTS

PLASTIC PACKAGE

OO0 0000000y

R
¢l

L]

L [N U R ey By )

Rilakadidds =

[
3
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8192 x 8 Static

SYNERTEK

A SUBSIDNAR Y OF HONEYWELL

Read Only Memory

SY2364/SY2364A
MEMORY

PRODUCTS

¢ 2664 EPROM Pin Compatibie

& §192 x 8 Bit Organization

# Single +5 Volt Supply

* Access Time — 200/300/450 ns {max)
& Totally Static Operation

# Completely TTL Compatible

® 24 Pin JEDEC Approved Pinout
* SY2364A — Automatic Power Down {CE)
* SY2364 — Non Power Down Version

— Programmahle Chip Select
& Three State Qutputs for Wire-OR Expansion
» EPROMs Accepted as Program Data Input

The £Y2364 and SY2364A high performance Read Qnly
Memories are organized 8192 words by 8 bits with access
times from 200 ns to 450 ns. The ROMs are designed to be
compatitle with all microprocessoer and similar applications
whare high performance, large bit storage and simple
interfacing are important design considerations. Both
RCMs conform to the JEDEC approved pinout for 24 pin
64K ROMs.

The SY2364 offers the simplest operation {no power
down.) Its programmable chip select allows two B4K ROMs
to be OR-tied without external decoding.

PIN CONFIGURATIONS

SY2364 5Y2364A
alre ™ 24P ve adre ™ 243 Vee
A2 230 4, 22 23] 4
a2 204 [P es ] 204,
404 210 A, A e 211 a2
ay Os 2 s s 20 [ CE
A e 1 Ay s L] 19 [ Ay
A 07 18] a4y, a]? 180 Ay
& Oe 170 A s L i
o, ]9 w0 [\'n [] 1650,
a,]w 15{]0¢ 0, T w0 1570y
o n ujos oz 1Mo

Gne [ 12 1300, aup ] 12 1o,

ORDERING INFORMATION

Ordes Accesy | Operating Standby Package
Number Time Currant Current Type
5YD2364 450 ns 100 ma, NA* Cerdip
SYP2a64 450 ns 100 ma M.A. Plastic

SYD2364-3 | 300 ns 100 mA H.4, Ceardip
SYP2364.3 | 300 ns 100 ma N.A, Plastic
SYD2364-2 | 200 ns 100 ma NA. Cardip
SYP2364.2 | 200 ns 160 ma N.A. Plasiic
SYD2384A | 450 ns 100 ma, 12 méA Cerdip
S5YP23644 | 450 ns 100 ma 12 ma Flastic
SYD2364A-3 | 300 ns 100 ma 12 ma Curdip
BYP2364.4.3 | 300 ns 100 mé 12 mA Plastic
5YD2364A-2 | 200 ne 100 ma, 12 mA Cerdip
SYP23644-2 | 200 ns 100 ma 12 mA Plastic

The SY2364A offers an automatic power down featurs.
Power down is controlled by the Chip Enable (CE} input,
When CE goes high, the device will automatically power
down and remain in a low power standby mode as long as
CE remains high. This unique feature provides system levet
power savings as much as 90%.

Both the SY2364 and SY23B84A are pin compatible with
the 2564 EPROM thus eliminating the need to redesign
printed circuit boards for volume mask programmed ROMs
after prototyping with EPROMS.

BLOCK DIAGRAM

Ry —e
Ay —rifen | —
R, i .
ROW
—r
o 7 B
T
(1 0F 2561
" . 2562 7561
g i -
My ——n —
* # 4 & & & 3
Ay —1 P
AR
-
Ay =T u'n'r'% H
Ay el Wy
L r -~
3 ] D N
] 1 b
" rowen _D_._n;
[; JuB I |
CRCUITRY _—D'_t'"‘
i
]

4
05 et SELECT il L
CIREUTRY DUTPUT ERABLE

"CHIP SELECT {CS) 15 PROGRAMMABLE LOW ACTIVE OR HIGH ACTIVE
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SY2364/SY2364A

ABSOLUTE MAXIMUM RATINGS

-10°C 1o +80°C
-65°C to +150°C

Ambient Cperating Temperature
Storage Ternperature

COMMENT

Stresses above those listed under “Absolute Maximum
Ratings™ may cause permanent damage to the device. These

. Maasured with device selected and cutputs unloaded.

. Applies to "A" versions only and measurad with CE = 2.0V,
. For a duration not to exceed 30 seconds.

. Applies te "A" versions (power down) anly.

0 oh b L b =

. Qutput high impedance delay {ty;] is measured from

Supply Voltages to Ground Potential -0.5V to +7.0V are stress ratings only. Functional operation of this device at
Applied Output Voltage 05V to +7.0V these or any other conditions above those indicated on the
Applied Input Voltage -0.5V to +7.0V :':e;:ﬁ?: 8It§ecz::f;?uot: th:: ?:i::-ncatri:g . r"Otr:crlr'] tl? ":d afn ;
Power Dissipation 1.0W exfended periods may affec? clla\:ilce relia:i?itvf:o wons er
D.C. CHARACTERISTICS
Ta=0°Cto+70°C, Vo = +5V £ 10%

Symbol Parameter Min. Typ. Max. Unit Conditions

Vou Output HIGH Level 2.4 Vee v Ion = -1.0 mA

Vo, Qutput LOW Level 0.4 v loL = 3.2 mA

Viy Input HIGH Level : 2.0 Vee v

Vi Input LOW Level 0.5 0.8 v

Iy Input Leakage Current 10 A Viy = OV to V¢

Lo Quiput Leakage Current 10 uA Vour = OV 10 V¢

lee Operating Supply Current 100 ma, Note 1

lgg Standhy Supply Current 12 mA Note 2

log Qutput Short Circuit Currert 90 ma Nots 3
CAPACITANCE
T,=256°C. f=1.0MHz Note: Ttus parameter is periodically sampled and is nol 100% tested.

Symbol Paramaeter Min. Max. Unit Conditions

o} Input Capacitance 5 pf Vin = OV

Co Output Capacitance 5 pf Vour = OV
A.C. CHARACTERISTICS
Ta=0°Cro+70°C Voo = 5V E 10%

2364-2 2364-3 2364
Symbol | Parameter 2364A-2 2364A-3 2364A Unit | Conditions
Min. | Max. | Min. | Max. | Min. | Max.

teve Cycle Time 200 300 450 ns

taa Address Access Time 200 300 450 ns

toH Output Hold After Address | 10 10 10 ns

Change

tace Chip Enable Access Time 200 300 450 ns Note 4

tacs Chip Select Access Time 85 100 150 ns

1z Quput LOW Z Delay 10 10 10 ns MNote 5

tyz Cutput HIGH Z Delay 85 100 150 ns Note 6

tpy Power Up Time Q 0 o ns Note 4

tpp Power Down Time as 100 150 ns Note 4
Notes:

. Qutput low impedance delay (t.z) is measured from CE going low or CS going active,
going high or €5 going inactive.
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$Y2364/SY2364A

TIMING DIAGRAMS
Propagation Delay from Address {CE LOW or CS = Active)

ADDRESS VALID ADDRESS

INPUTS

DATA
ot

VALID DATA

Propagation Dalay fram Chip Enable, Chip Select or Qutput Enable (Address Valid}

= X 7
i tacs Ll
s VALID
Hzm—o-
15l
I Wz
DAaTA
our )
lelsl
P s e e ——
Yoo CURRENT
Isg
s ———sins § iy sl L] 1
A.C. TESTCONDITIONS
+BW
Input Pulse Levels 20V 10 2.2V
Input Rise and Fall Times 10 nsec 126002
Timing Megasurement Levels: nput 1.5v Bo
ut
Output 0.8V and 2.0V s
- >
Output Load See Figura 1 775101 :’ £1oopf INCLUDING SCOPE AND NG}
PROGRAMMING INSTRUCTIONS Figure 1
All Synertek read only memories utilize computer aided techmigues
1o manulactore and test custom bit patterns. The custom bit pattern .
and address information s supplied on standard B0 column com- Third Card 1-6 Le:avee;:nl; - pa;tem number to be
puter cards in the format described below. assngnl ¥ vnertle N
32 C3 chip select logic level {if LOW
All addresses and related outpat patterns must be completely de- selects chip, punch “0%; if HIGH
fined. Each deck of cards delining a specific ROM bit pattern selects chip, punch “1%}, If 23544,
consists of 1} four Title Cards and 2} address and bit pattern Data Jeave blank.
Cards, Positive |agic is generally used on aH input cards: a logic 4" Fourth Card 1-8 Dats Format, Synertek. ar Inte! data
is the most positive or HIGH level, and a logie 0" 15 1he most nega- card format r;-av e userd Speaify tar.
tive ar LOW level, Synertek can alse accept ROM data in other mat by punching "Svnert-ek “ or “Intel”
formats, compatible with most microprocessars and PROMS. Con- starting 1n column one '
sull your Syneriek representative for details, 15-28 Lagic format: punch "PbSITIVE
TITLE CARDS LOGIC™ or “NEGATIVE LOGIC.
35-57 Truth table verification code; punch

A set of four Title Cards should accompany each data deck. These
cards give our computer programs additional information necessary
1o accurately produce high density ROMS. These four Tide Cards
st contam the Tollowing information:

COLUMN

First Card 1-30
31-50 Customer part number
60-72 Synertek part number {punch
23647 or "2I64A7)
Second Card 1-30 Customer contact iname)
31-50 Customer telephone number

INFORMATION

Custemer name

either “VERIFICATION HOLD" (man-
ufaciuring starts after customer approval
of bit pattern data supplied by Syneriek)
or "WERIFICATION NOT NEEDEG”
{manufacturing starts immediaiely upon
receipt of customer card deck}
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5 SY2364/SY2364A

SYNERTEK DATA CARD FORMAT CCOLUMN INFORMATION

Al addresses are coded in decimal form (O through, 20471, Ali out- Data Cards 1-5 Punch the S-cigit decimal equivalent of

put words are coded bath in binary and octal forms. Qutput & (Os) the binary coded address which beqing

is the M58, and Output 1 {0115 the LS8, each card. This is the initial input

address. The address is right justilied,
COLUMN INFORMATION i.e. 00000, QDO0S, DOD1E, etc.

Data Cards 1-4 Decimat address 7-14 Quiput data (MSB-LSBI for initial input
6-13 Output {MSB-L58) address,
15-17 Octal equivalent of outpur data 16-23 Quipu data for initial input address +1
22-2% Decimal address 5-32 Output data for initial input address +2
27-34 Output (MSB-LSB} 34-41 Qutput data tor initial input address +3
36-38 Ogctal equivalent of output data 43-50 Output data for initial input address +4
43-46 Decimal address 52-59 Ouput data for initial input address +5
48-55 Output (MSB-LSE} &61-68 Output data far initial input address +6
57-59 Octal equivalemt of output data 70-77 Qurput data for initial input address +7
64-67 Decimal address 79-80 AOM pattern nuraber  {may be |eh
69-76 Output (MSB-LSB} blank)

78-80 Octal equivslent of output data

INTEL DATA CARD FORMAT

Output data iz punched as either a P or an “N*; a2 "P" is defined Send bit pattern data to the follawing special address:
at a HIGH, and an "N" 15 defined as 3 LOW. Cutpur 8 (O8] i3 the Synertek — ROM

MSB and Qutput 1 {01} 13 the LSB. The four Title Cards listed P.O. Box 552

above must accompany the Imel card deck, Santa Clara, CA 95052

PACKAGE DIAGRAMS

CERDIP PACKAQGE PLASTIC PACKAGE

OO 0O 000 0O 000

I T T
1
i a0
NO. 1 P 0 3} o
VDENT.| (R -] — |
“‘““"N asto ’INNOI‘
[T B l
L —— . — i —  — - g — o — y — a —  — o — ||_|UL_||_|I,JLJL_J|_|LH_II_ILJJ
0180 L
1.200 MAX bri ,___%29%_, g T as
iy 11 '
_t|

ners

0.0%
bx
[~ -y
0.080 01 0079 0023 6.1 0.700
#0765 G056 000 0015 0.6%
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SY2365/SY2365A

MEMORY
PRODUCTS

8192 x 8 Static
Read Only Memory

SYNERTEK

iBIBSIONAY OF HONEYWELL

» 2764 EPROM Pin Compatible

» 5192 x 8 Bit Organization

# Single +5 Vot Supply

& Access Time — 200/300/450 ns (max)
# Totally Static Operation

+ Completely TTL Compatible

# 28 Pin JEDEC Approved Pinout

& $Y2365A — Automatic Power Down (CE}
— Qutput Enable Function (OE)
— Two Programmable Chip Selects
® SY2365 — Non Power Down Version
— Four Programmabte Chip Selects
# Three State Dutputs for Wire-OR Expansion
® EPROMSs Accepted as Pragram Data Input

The S5Y2365 and S$Y2365A high performance Read Only
Memories are organized 8192 words by 8 bits with access
times from 200 ns to 450 ns. The ROMs are designed to be
compatibfe with all microprocessor and similar applications
where high performance, large bit storage and simple
interfacing are important design considerations. Beth ROMs
conform to the JEDEC approved pinout for 28 pin 64K ROMs.
The 5Y2365 offers the simplest operation (no power down.)
Its four prograrnmable chip selects allow up to sixteen 64K
ROMSs to be OR-tied without external decoding.

The 5Y2365A offers an automatic power down feature.
Power down is controlled by the Chip Enable {CE) input.

When CE goes high. the device will automatically power
down and remain in a low power standby mode as long as CE
remains high. This unique feature provides system level
power savings as much as 90%. An additional feature of the
SY2365A, is the Qutput Enable{O_E} function. This eliminates
bus contention in multiple bus microprocessor systerns, The
two programmable chip selects alow up to four 64K ROMs to
be OR-tied without external decoding.

Both the SY2365 and SY2365A are pin compatible with the
2764 EPROM thus eliminating thbe need to redesign printed
circuit boards for volume mask programmed ROMs after
prototyping with EPROMs.

PIN CONFIGURATIONS BLOCK DIAGRAM
we]ie = 2Pvec wec]ie ™~ 2e[lve Ay ]
a2 O] 2 s LIPRE Fod mL Fopm—— —
A )3 2 []cs; a2 [ es, Ay e .
ag 4 257 4 as ] 260 A [Ap—— “’%‘“ .
&S 247 2 as s 2a[1 A b—un] BVEL . RO ARRAY
b ] b= mEat] Ay s npan papu—— - 256 ¥ 7561
As] e 220 css as7 zot Pa—— .
s da 8Y2365 N ad sSYZSGSAn i hig —n ——
a e 20 [ o5, s e wpee |
a5 Q10 1w ]os A Qo rapos _J
S dn 18 00y G qn e ]os TR EEEE
0z 12 17es 0. 12 1700 Jop— . y
o3 1s 15005 031z 1670 e L] B COLUMN SELECT
GND [ 14 1[0 gno [ s 1500 s B : ety
e Rl =
ORDERING INFORMATION B — 1 r—
Ordor | & Gperating | Suanaby | 1 g,
Number Time Curyent Current Type " 1 ] b
SYD2365 | 450ms 100 ma NAY Cerdip ] T |—‘DT°=
SYP2366 | 450ns | 100 mA NA. Plastic GIGwrRY _|D_| b
SYD2365-3 | 300ns 100 mA NA. Cerdip _,D,_ %
SYP2365-3 | 300ns 100 ma N.A, Plastic ¥ 1 D_.'ﬂ
SYD2365-2 | 200ms | 100 mA N.A. Cerdip 2 —m_bu_'f
SYP2365.2 | 200ns 100 mA, NA. Plastic P 3 Dy
SYD2365A 450 ng 100 mA 12 ma Cerdip 1. POWER DIWN
) 5 —el SELECY
SYP23664 | 450 ns 100 mA 12 ma Plastic 35 ——eten] ORCUTHY W-_r
SYD2365A-3 | 300ns 100 mA 12 ma Cerdip i
SYP23654A-3 | 300ns 100 ma, 12 mA Plastic
SyD2366A.2 | 200 ns 100 mA 12 mA Cerdip
5¥YP23664.2 | 200ns 100 mA 12 mA’ Piastic "CHIP SELECTS (5. ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR

DON'T CARE.
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5 - SY2365/SY2365A

ABSOLUTE MAXIMUM RATINGS* COMMENT*

Ambiant Operating Temperature -10°C to +80°C Stresses above those listed under “Absolute Maximum
Storage Temperalure -BE°C to +150°C Ratings” may cause permanent damage to the device. These
Supply Voltage to Ground Potentiat -0.5V to +7.0V are stress ratings only. Functional operation of this device at
Applied Output Vohage 05V 10 +7.0V these or any other conditions above those indicated on the
Applied Input Voltage 0.6V to +7.0V operational sections of this speciﬁcatior_n is not in?plied and
Power Dissipation 1.0W exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

D.C. CHARACTERISTICS
TA=0°Cto+70°C, Voo = +5V £ 10%

Symbol Parameter Min. Typ. Max. Units Conditions
VoH Output HIGH Level 24 Vee v lon=-1.0 mA
VoL ~ Qutput LOW Levet 04 v loL=3.2 mA
ViH input HIGH Level 2.0 Vee vV
ViL Input LOW Levei 0.5 0.8 v
Iu Input Leakage Current 10 HA Vin=0VtoVge
o QOutput Leakage Current . 10 HA Vour=0VtoVee
lec Operating Supply Current 100 mA Noate 1
lse Standby Supply Current 12 mA Note 2
los Output Short Circuit Current 70 mA Note 3
CAPACITANCE
T4=26°C.f=1.0MHz Note: This parameter is periodically sampled and is not 1009 1ested.
Symbol Parameter Min. Max. Unit Conditions
G lnput Capacitance 5 pf Viy=0V
Co Quiput Capacitance 5 pf Vour=0V

A.C. CHARACTERISTICS
Ta =0°C to +70°C, Vo = +5V £ 10%

2366-2 2365-3 2365
Symbol | Pararneter 2365A-2 2366A-3 2365A Unit | Condition
Min. Max. Min. Max. | Min. | Max.
teve Cycle Time 200 300 450 ns
taa Address Access Time 200 300 450 ns
tou QOutput Hold After Address 10 10 10 ns
Change
tace Chip Enable Access Time 200 300 450 ns Note.4
tacs Chip Select Access Time 85 100 150 ns
tAOE Output Enable Access Time 85 100 150 ns Note 4
tz Quput LOW Z Delay 10 10 10 ns Mote &
twz Qutput HIGH Z Delay 85 100 160 ns Note 6
tpy Power Up Time o a ¢} ns Note 4
trp Power Down Time 85 100 150 ns Note 4
Notes:
1. Measured with device sefected and outputs unloaded.
2. Applies to A" versions only and measured with CE = 2.0V,
3. For a duration not to exceed 30 seconds.
4. Applies to “A" versions {power down) only. _
& Output low impedance delay [t 5 is measured from CE and OE %oEing low and CS going active, whichever occurs last.
6. Output high impedance delay {4z} is measurad from either CE or OE going high or CS goirg inactive. whichever ocours first,

2-28



5

S$Y2365/SY2365A

TIMING DIAGRAMS

Propagation Delay from Address (CE = OF = LOW, CS/C8 = Active)

ADORESE
INPUTS

VALID ADDRESS

DATA

VALID DATA

Propagation Delay from Chip Enable, Chip Setect or Qutput Enable {Address Valid)

N 141
P \ y
N 7
wes wz 8
CsiE )( VALID
ot (WP LI
[ 3{
] il
sl
L2
DATA )_
ouT
LT3 Ll
g v
Ve CURRENT
i
oty [————— 1
5y
A.C. TEST CONDITIONS
12605
Input Pulse Levels 08Vto 22V
Input Rise and Fall Times 10 nsec Bour
Timing Measurement Levels: Input 1.5V 70 :: 100pT (INCLUDING SCOPE AND JIG
P
Qutput 0.8V and 2.0V _{
QOutput Load See Figure 1 —_—
Figure 1.
PROGRAMMING INSTRUCTIONS o
All Synertek read only memories utilize computer aided techniques Thurd Card 1-6 Leave blank — pattern number 10 be
1o manufacture and test custom bit patterns. The custom bit pattern assignad by Synertek
and address information is supplied on standard 80 column com- 29 CS4 chip select logic fevel (if LOW
puter cards in the format described below. selects chip, punch “0"; if HIGH
All addresses and related output patterns must be completely de- selects chip, p:‘:"ﬁh “17 it DON'T
fined. Each deck of cards defining a specific ROM bit pattern CARE, punch “2"}. If 23854, leave
consists of 11 four Title Cards and 2} address and bit pattern Data blank, . .
Cards. Positive logic is generally used on all input cards: a logic =1 30 €53 chip select fogic level. If 2365A.
is the most positive or HIGH level, and a logic 0" is the most nega- leave b!_a"k‘ i
tive or LOW level. Synertek can also accept ROM data in other 3 €Sz chip select logic level.
32 C8y chip select logic level.

formats, compatible with most microprocessars and PROMS, Con.
sult your Synertek representative for details,

TITLE CARDS

A set of four Title Cards should accompany sach data deck. These
cards give our computer programs sdditional information necessary
to accurately produce high density ROMS. These four Title Cards
must contain the following information:

COLUMN INFORMATION
First Card 1-30 Custorner nameg
31-50 Custorner part number
60-72 Synertek part number {punch

#2365 or "2365A")
Custgmer contact {name)
Customer telephone number

Second Card 1-30
31-50

Faurth Card 1-8

15-28

35-57

Data Format, Synertek, or Intel data
card format may be used. Specify for-
mat by punching “"Synertek,” or “Intel”
starting n column one.

Logic format; punch “POSITIVE
LOGIC" or "NEGATIVE LOGIC.”
Truth table verificahon code; punch
either “WERIFICATION HOLD" {man-
ufacturing starts afer customer approval
of bit pattern data supplied by Synertek}
or “VERIFICATION NOT NEEDED™
{manufacturing starts immediately upon
receipt of customer card deck)
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SY2365/SY2365A

SYNERTEK DATA CARD FORMAT

All addresses are coded in decimal form (G through 2047). All out-
put words are coded both in binary and octal forms. Cutput 3 (Os}
is the MSB, and Cutput 1 {01} is the LSB.

COLUMN INFORMATION
Data Cards 14 Dacimal address
6-13 Cutput {MSB LS8}
15-17 {Jctal equivalent of output data
22-25 Dacimal address
27-34 Output (MSB-LSB}
36-28 Oci1al equivalemt of output data
43-46 Decimal address
48-56 Output (MSB-LEB)
57-59 Octal equivatent of output data
64-67 Decimal address
89-76 Output (MSB-LSR)
7a-an Octal equivaient of output data

INTEL DATA CARD FORMAT

Qutput data is punched as either a “F* or an "N*; a "P" is defined
as a HIGH, and an “N" is defined a5 a LOW. Qutput 8 (Os) is the
MSE and Output 1 {01) is the LSB. The four Title Cards listed
above must accompany the Inte! card deck,

COLUMN INFORMATION
Data Cards 1-5 Punch the 5-digit decimal equivalent of

the binary coded address which beqins
each card, This 13 the mitial input
address. The address is right justited,
i.e, 0000, 00008, 00016, etc,

714 Output data (MSB-LSB| for initial input
address.

16-23 Qutput data for initial input addrass +1

#5-32 Qutput data for initial input address +2

34-41 Cutput data for initial input address +3

43-50 Cutput data for iniial input address +4

52-5% Qurput data for initial input address +5

61-68 Output data for initial input address +6

10-77 Cutput data for initial input address +7

1-80 ROM pattern number {may be left

Blank)

Send bit pattern data to the folowing special address:
Synertek — ROM
P.0. Box 552
Santa Clara, CA 95052

PACKAGE DIAGRAMS
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SY23128

'MEMORY
PRODUCTS

16,384 x 8 Static
Read Only Memory

SYNERTEK

A BLHESIDIAA Y OF HOMEVIVELL

PRELIMINARY

® 2764 EPROM Pin Compatible
® 16,384 x 8 Bit Organization
@ Single +5 Volt Supply

® Access Time — 200 ns (max)
® Totally Static Operation

& Completely TTL Compatible

# 28 Pin JEDEC Approved Pinout

® Automatic Power Down {CE)

® Qutput Enable Function (OE)

@ Programmable Chip Select

& Three State Qutputs for Wire-OR Expansion
& EPROMSs Accepted as Program Data Input

The S¥23128 high petformance Read Only Memory is
organized 16,384 words by 8 bits with an access time of
200ns. The ROM is designed to be compatible with all
microprocesser and similar applications where high per-
formance large bit storage and simple imerfacing are
important design considerations. It conforms to the
JEDEC approved pinout for 28 pin 128K ROMs.

The 5Y23128 offers an automatic power down feature.
Power down is controlied by the Chip Enable (CE)
input. When CE goes high, the device will auto-
matically power down and remain in a low power

PIN CONFIGURATION

NC[]1e 28 Ve
sz 2 2z [dcs
a2 26 a3
asl] 4 26 1] A5
as[]s 2a [ g
A 23 [J A
83017 svemze z2[00e
A e 21040
ae 20 [Oce
Aal] 10 13 10g
o n w oy
0:[z 1757 0g
1 3] 16110
GND[] 14 15 an

standby mode as long as CE remains high. This unique
feature provides systerm level power savings as much
as 90%. An additional feature of the SY23128 is the
Qutput Enable {OE} function. This eliminates bus con-
tention in multiple bus microprocessor systems. The
programmable chip select allows up 1o two 128K ROMs
ta be OR-tied without external decoding.

The §Y23128 is pin compatible with the 2764 EPROM
thus eliminating the need to redesign printed circuit
boards for volume mask programmed ROMs after proto-
typing with EPROMSs.

BLOCK DIAGRAM
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SY3308

'‘MEMORY
PRODUCTS

1024 x 8 High Speed
Read Only Memory

SYNERTEK

A SURSIDIAAY OF HOMEYWELL

Completely TTL Compatible

8K Bipalar PROMs Accepted as Program

® Access Time — 70 ns {max) # Pin Compatible with 8K Bipolar PROM;s —

& Single +5 Volt Supply Replaces 7681 or 825181

& Contact Programming * Three-State Outputs for Wire-OR Expansion
® Four Week Prototype Turnaround & Four Programmable Chip Selects

]

.

Totally Static Operation

Data Inputs

The Synertek SY3308 is a high speed 8192-bit static
mask programmable Read Only Memory organized
1024 words by 8 bits. Designed to be compatible
with industry standard 8K bipolar PROMs, it elimi-
nates the need to redesign printed circuit boards for
volume production after prototyping with PROM's,
The device offers full TTL compatibijity on ail inputs
and outputs and operates on a single +5V power
supply. The three-state output buffers facilitate sys
tem expansicn by allowing cutputs to be wire<-ORed
together, These features, combined with a maximum
-access time of 70 nsec, make the SY3308 suitable for
application where high performance, large bit storage

PIN CONFIGURATION

and simple interface are important design consid-
erations.

The SY 3308 utilizes fully static circuitry and operates
asynchronously so no clocks are required. The four
chip select buffers are mask programmable to be any
combination of high active, low active or don't care
that is desired. This allows up to sixteen ROM's to be
OR-tied without external decoding.

The S5Y3308 is fabricated using Synertek’s scaled,
high performance N-channel MOS technology, This,
combined with innovative design techniques, pro-
vides the high performance and ease-of-use features
associated with non-clocked static memaries.

BLOCK DIAGRAM

M= EET =™ Ve o
4o ]2 23[ T T I
a5 [T 3 22 N ag
[ [ #es,
4] o[ Jcs, aor g o
A28 gyane o ao § g oo
N L L] m- mo] = ¢ :
ho[]o 1720 ag o] x 8192 BIT ) é [0 0a
[~]
o] el os o B CELL ARRAY v—-l) 2 oo
o: e [ Y ? 3 5 2o
SN 1 Jos A 0 § o o,
GND 12 12l Ay
[—.; Dg
ORDERING INFORMATION ﬁ ‘fl/?
COLUMN DECODER (1618 CEL'::SOEDL: "
Order Package Access Temperature
Number Type Time Range i J; l l l l l
SYC3308 Ceramic  70ns  0°Cto +75°C o A e G £z G55 G5
SYD3308 Cerdip 70ns  0°Cto+75°C

A custom number will be assigned by Synertek.




5 SY3308

ABSOLUTE MAXIMUM RATINGS* COMMENT*
Ambient Qperating Temperature -10°C to +85°C Stresses above those listed under “Absolute Maxi-
o +160° mum Ratings” may cause permanent damage to the

Storage Temperature . -65°C 1o +150°C device. These are stress ratings only. Functional
Supply Voltage to Ground Potential  -1.5V to +7.0V operation of this device at these or any other condi-
Applied Gutput Voltage 1.5V to +7.0V tions above those indicated in the operational sec-

cod | tions of this specification is not implied and exposure
Agplied Input Voltage 1.5V 10 +7.0V to absolute maximum rating conditions for extended
Power Dissipation 1.0W periods may affect device reliability.
D.C. CHARACTERISTICS
Ta =0°Cto +75°C, Ve = 5.0V & 10% {uniess otherwise specitied) {Note 1}
Symbol Parameter Min, Typ. Max. | Units Test Conditions
VoH Qutput HIGH Voltage 24 Veeo Volts | Voe = 4.5V, lgp =-2.4mA
Voo Qutput LOW Voltage 0.45 Volts | Voo = 4.5V, gL = 10mA
Vin Input HIGH Voltage 20 Vee Volts
Vi Input LOW Voltage -1.0 0.8 Volts
L Input Load Current 10 #A | Voo =65V, 0V SV, < Vo
Lo Output Leakage Current -10 10 2A | Chip Deselected, Vi, = OV 10 Viee
Isc Qutput Short Circuit Current -80 mA | Duration not to exceed 30 sec.
lce Power Supply Current 120 ma Qutput Unloaded

VCC = 5<5V, Vin = Vcc

A.C. CHARACTERISTICS

Ta= 0°C to +75°C, Voo = 5.0V £ 10% {unless otherwise specified} (Note 1)

Symbol Parameter Min., Max. Units Test Conditions
tace Address Access Time 70 ns

tco Chip Select Drelay 40 ns

torF Chip Deselect Delay 0 40 L1 See A.C, Test Conditions
ton Previous Data Valid After 5 ns

Address Change Delay L

CAPACITANCE
ta = 25°C, f = 1.0MHz
Symbol Parameter Min. Max, Units Test Conditions
C Input Capacitance 5 pF Vin, =0V
Co Qutput Capacitance 8 pF | Vout =0V

NQTE: This parameter is periodically sampled and is not 100% tested.

T 'V.;.v Py
w.’o’o‘

WALID
e TXRIFRRI
StLecT Q:O:Q
INPUTS LG9, 0.0.N ek A’

DATA

QUTPUTS  HIGH IMPEDANGE L

TIMING DIAGRAM

ADDRESS

OO0 O O S N S W
ACDAE 20BN SRR

GRRIRALELRARLS

R R R PN o o S 5
s

AT AT

< ML HIGH IMPEDANCE

r 1ACC |

|5ee following page for notes.}

2-33



5

SY3308

A.C. TEST CONDITIONS
Input Pulse Levels GMND to 3.0 Volts
Input Rise and Fall Times 5 nsec
Input and Qutput Timing

Reference Levels 1.5 Volts
Quiput Load See Figure 1

a7
Ogur

K 30pF {INCLUDING SCOPE AND JIG]

Figure 1.

PROGRAMMING INSTRUCTIONS

All Synertek read only rmemones utihize computer aided technigues
to marnufacture and test custom hit patterns. The custom bit patiern
and address information s supphed on standard BO column com:
puter cards in the formai desgnibed below.

All addresses and related output patterns must be completely de-
tined, Each deck of cards defirmg a specific ROM b pattern
consists of 1) four Title Cards and 2} address and bit patiern Data
Cards. Positive 1ogc 1s generally used on all input cards: a logic “17
is the mEst positive or HIGH level, and a logic 07" is the most nega-
tive ar LOW |evel, Synertek can also accept ROM data in other
formats, compatible with most microprocessors and PROME, Con.
sult your Syneriek representative tor details.

TITLE CARDS

& set of four Title Cards should accompany each data deck These
cards give our compuler programs additional information necessary
10 sccurately produce high density ROMS, These fow Title Cards
must contain the following information-

COLUMN INFORMATION

First Card 1-30 Customer name
31-50 Custorner part number
60-72 Synertek part number {punch

3308
Second Card 1-30 Customer contact {name}
31-50 Customer telephane number
Third Card 1-6 Leave blank — pattern number 10 be
assigned by Synertek
2% CS4 chip select logic level {if LOW

selec1s chip, punch "0 i HIGH
salects chip, punch "1 if DON'T
CARE, punch "2"].

30 C84 chip select logic level.
31 CS2 chip select logic lewvel.
a2 CS¢ chip select lomc lewel.
Fourth Card 1-8 Data Format, Synertck, or Intel data

card farmat may be wsed, Specify for-

mat by punching “Synertek " or “Ingel”

staring in column one.

15-28 Logic format; punch “POSITIVE
LOGIC™ or “NEGATIVE LOGIC ™

35-57 Truth table venfication code; punch
either "VERIFICATION HOLD" (man-
ufacturing starts after cusiomer approval
of bir pattern data suppled by Syneriek)
or “VERIFICATION NOT MEEDED"
{manufacturing starts immediately upon
receipt of customer card deck}

NOTES:

SYNERTEK DATA CARD FORMAT

Al addresses are coded in decimal lerm (6 through 20471 All out-
put words are coded both n binary znd eetal forms. OQutput 8 (O8]
is the MSB, and Output 1 {011 is rhe L5B.

COLUMN INFORMATION

Data Cards 1-4 Decimal address
6-13 Output (MSB-LSB}
16-17% Qctal equivalent of output data
22-25 Decimat address
27-34 Cutput {MSB-LSB}
36-38 Octal equivaient of output tata
43-46 Decimal address
48-55 Outpur {MS$B-LSB}
57-59 Octal equivalent of output data
84-67 Decimal address
£69-76 Qutput {MSB-LSR)
78-80 0ctal equivalent of output data

INTEL DATA CARD FORMAT

Quiput data is punched as either a P or an "N~ a "P" 15 defined
as a HIGH, and an “N” is deflined as a LOW Owipsn B (38) is the
MSE and Qutput 1 101} w5 the LSB. The four Title Cards listed
above must accompany the Inie! card deck.

COLUMN INFORMATION

Data Cards 1-5 Punch the 5-digh decimal equivalem of
the binary coded address which begins
each card. This is the snotial input
address. The addiess is right yustiled,
i e, 0000, QOOOS, QOMNE, etc,

114 Cutput data (MSB-LSBI lor initial inpul
address.
16-23 Output daia tor imbial nput addrass +1
25-32 Dtpul data for initial input address +2
24-41 Oulput dala for initial mpul address +3
43-50 Qupun data for initiat input address +4
52-50 Output data for wnitial input addrass +5
61-68 Ourput data far mitial \nput address +6
10-77 Output data for inital input addregs +7
79-80 ROM  partern noniber {may be lelt
blank}

Send bit pattern data to the following special address:
Synertek — ROM
P.0O. Box 552
Santa Clara, CA 95052

1. The operating ambient temperaiure range is guaranteed with transverse air flow exceeding 400 linear feet per

minute.
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PACKAGING DIAGRAM

CERAMIC PACKAGE
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2048 x 8 High Speed  SY3316/SY3316A
Read Only Memory MEMORY
PRODUCTS

SYNERTEK

A SUBSINARY OF HONEYWELL

Access Time — 80ns (max)
Single +5 Volt Supply {(+ 10%)
Centact Programming

Four Week Prototype Turnaround
Completely TTL Compatible
Totally Static Operation

* 5Y3316A — Automstic Power Down {TE)
* Pin Compatible with 16K Bipolar PROMs —

Replaces 3636 or 828191
¢ Three-State Qutputs for Wire-OR Expansion
Three Programmable Chip Selacts (two on SY3316A)
16K Bipolar PROMSs Accepted as Program Data Inputs

The $¥3316 and SY3316A are high speed 16,384 bit static
mask programmable Read Only Memories organized 2048
words by 8 bits. Designed to be pin compatible with 16K
bipclar PROMs, they eliminate the need to redesign printed
circuit beards for volume production after prototyping with
FROMSs.

The S5Y3316A offers an automatic power down featura,
Power down 15 comtrolled by the Chip Enable (EE} input.
when CE goes high. the device will automatically power
down and remain in a standby power mode as long as CE
remains high. This unique feature provides system level

PIN CONFIGURATIONS

a] " 24 [ Tvieg M= Ell zaEm
ag ]2 [ mEn 22 23] Ay
mi]s 220 by a5 ]a Ay
A a 2177 Ave Ag] 4 2 Ay
a: ] 01 0cs, Aaz]s 20F 3 CE
Az 8 18 o8y A 16 1wl cs
[ syY3se :] =N LY SY3315A18 [ es:
LTy | 7o Lo I 17 Jog
s 1630y oi[]e 16101
o: 10 15 Jog a0z 10 16 Tos
o In 1wl o oz N 140
GND [Tz 1By aND 2 1310

ORDERING INFORMATION

Ordlar Access Operating | Standby | Package
Number Time Current Current Type
S¥C331e 80 ns 120 mA N.A Cerarmic
SYDA3E 80 ns 120 mA N.A, Cerdip
SYC3316A | 80ns 120 mA 20 mA | Ceramic

SYD3316A | 80ns 120 mA 20 ma Cerdip

A cugtom number will be assigned by Synertek,

power savings of as much as 80%. The twe programmable
chip selects {CS} allow as many as four ROMs to be OR-tied
without external decoding.

The SY3316 offers somewhat simpler operation than the
BY3316A. It's three programmable chip selects allow up to
eight ROMSs 10 be OR-tied without external decoding.

Both devices are fabricated using Synertek’s scaled high
performance N-channet MOS technology. This, combined
with innovative design techniques, provides the high per-
formance and ease-of-use features associated with static
MEMNOIes,

BLOCK DIAGRAM
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SY3316/A

ABSOLUTE MAXIMUM RATINGS*
Ambient Operating Temperature -10°C to +85°C
Storage Temperature -85°C 1o +150°C

COMMENT*

Stresses above those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the
device. These are stress ratings only. Functional

Supply Voltage to Ground Potential -1.5V to +7.0V
Applied Output Voltage -1.5V to +7.0V
Applied Input Voltage =1.5V to +7.0V
Power Dissipation 1.0w

operation of this device at these or any other condi-
tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

D.C. CHARACTERISTICS
Ta = 0°C to +75°C, Vge = 5.0V £ 10% {Note 1)

Symbol Parametar Min. Typ. Max Units Test Conditions
VoH Qutput HIGH Voltage 24 Vee [ Volts | Voo = 4.5V, Igy = -2.4mA
Voo Output LOW Voltage 0.45 | Volts | Voo =45V, IgL = 10mA
ViH Input HIGH Vottage 2.0 Veo | Valts

Vio Input LOW Voltage =1.0 0s Volts

([H} Input Load Current 10 HA | Voo =85V, 0V SV, R Ve
o Qutput [_eakage Current -t 10 #A | Chip Deselected, Vo = OV to Voo
tse Output Short Circuit Current; =100 mA | Note 5

lee Power Supply Current 120 mA | Note 2

Isg Standby Supply Current 20 mb | Note 3

A.C. CHARACTERISTICS

Ta = 0°C to +75°C, Vo = 5V * 10% {Note 1}

Symhbol Parameter Min, Typ. Max Units Test Conditions
tace Address Access Time 80 ns

tace Chip Enable Access Time 80 ns Note 4

tacs Chip Select Access Time 40 ns

toFF Chip Deselect Time 0 40 ns

taH Output Hold Time 5 ns

tpy Power Up Time 0 ns Note 4

tpD Power Down Time 40 ns Note 4
CAPACITANCE

ta = 25°C, f = 1.0MH:z

Symbol Parameter Min. Max. Units Tost Conditions

o} Input Capacitance 5 pF Vin =0V

Co Qutput Capacitance 8 pF | Vou =0V

NOTE: This parameter is periodically sampled and is not 100% tested.

NOTES:

. The operating ambient temperature range is guarantaed with transverse air flow excesding 400 linear feet par minute,
. Device selectsd with outputs unloaded,

. Applies 10 S$Y33184A only with CE = 2,0V,

. Applies 10 SY3316A only.

. Output short circuit current is meagsured with Vo T = OV, one output at a time with a maximum duration of 30 seconds.

0o =
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SY3316/A

TIMING DIAGRAMS
Address to Output Delay (CS Active and CE Lowl}

ADDRESS VALID
tapc oM
OUTPUTS VALID
Chip Enable/Chip Select to Qutput Delay {Address Valid)
* X s
tace™ S |
CHIP SELECTS vaLID
Ly TOFE =
TUTPUTS VAL ’-\——
f———tpu) Po
G n = o o —— - "o
CURRENT 5% s08,
e N
+Hy
A.C. TEST CONDITIONS e
knput Pulse Levels 0.4V to 2.4V Dour
|I'!p\.!t Rise and Fall Times 5 nsec LL+r) 30pF (INCLUDING SCOPE AND NG
Timing Reference Levels: Input 1.5V
Output 0.8V and 2,0V
Qutput Load See Figure 1 =
Figure 1,
PROGRAMMING INSTRUCTIONS
All Synertek read only memories utilize computer aided technigues Second Card 1-30 Customer contact {name)}
to manufacture and test custom bit paterns, The custom hit pattern 31-50 Customer telephane number
and address information is supplied on standard 80 column com- Third Card 1-6 Leave hlank — patiern number w be
puter cards in the format deseribed below, assig'liby Synertek
All addresses and related culput patterns must be completsly de- 30 £52/C82 chip select logic leve! (it Low
fined, Each deck of cards defining a specific ROM bit pattern ”'f‘“ chip, p"’“'ff‘ '0 st HIGH selects
consists of 1) four Tite Cards and 2} address and bit pattern Data chip, I?r:’ch t"; if DON'T CARE,
Cards, Positive logic is generally used on all input cards: a logic 1" punch 72 |_ 3
is the mast positive or HIGH tevel, and a togic 0 is the most nega- 3 C52/C52 ch_-n selact logic level.
tive or LOW level. Synertek can alse accept ROM data in other 32 C81/CS51 chip select logic teve),

formats, compatible with mosi microprocessors and PROMS, Con-
sult your Synertek represantative for details,

TITLE CARDS

A set of four Title Cards should accompany each data deck, These
cards give Qur COMmpater programs additional information necessary
to accurately produce high density ROMS, These four Title Cards
must contain the foliowing information:

COLUMN INFORMATION
First Card 1-30 Customer name
3-50 Customer part number
60-72 Synertek part number {punch

"IFET or UIFEAT)

Fourth Card 1-8

15-28

36-57

Data Format, Synertek, or Intel data
card format may be used. Specify for-
mat by punching “Synertek,” or “Intel”
starting in column one,

Lome format; punch "POSITIVE
LOGIC" or "NEGATIVE LOGIC.”
Truth table verification code: punch
aither “VERIFICATION HOLD™ iman-
ufacturing starts after customer approval
of bir pattern data supplied by Synertek)
or “VERIFICATION NOT NEEDED”
{ f ing stares diately upon
receipt of customer card deck}

2-38
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SY3316/A

SYNERTEK DATA CARD FORMAT

All addresses are coded in decimal form (0 through 2047). AN out-
put words are coded bath in binary and actal forms, Output 8 (Cs)
is the MSB, and Qutput 3 {C1) is the LSB.

COLUMN INFORMATION

Data Cards 1-4 Decimal address

6-13 Cutput {MSB-LSB}

15-17 Octal equivalent of sutput data

22-25 Decimai address

27-34 Output (MSB-LSBI

36-38 Octal equivalent of output data

43-46 Decimal address

48-55 Output (MSB-L5B)

£7-50 Octal gquivalant of output data

64-67 Decimal sddress

§9-T6 Cutput {MSB-LSB)

7B-80 Qctal equivalent of output data

INTEL DATA CARD FORMAT

Dutput data is punched as either a “P™ ar an "N a “P" is defined
ar a HIGH, and an “'N" iz defined as a LOW. Cutput 8 {Os) is the
MSB and Curput 1 (03] |5 the LSB. The tour Title Cards listed
above must accompany the Intel card deck,

PACKAGE DIAGRAMS

Ceramic Package

COLUMN INFORMATION
Data Cards 1-5 Punch the S-digit decimal aquivalent of

the binary coded address which begins
each card, This is the initial input
address. The address is right justified,
i.e. 00OGO, DDDDE, 00016, ete.

7-14 Owtput data (MSR-LSB} for initial input
address,

16-23 Cutput data for initial input addrass +1

25-32 Queput data for initial input address +2

3441 Qutput data for initial input addrass +3

43-50 Cutput dats for mitial input address +4

52-59 Quiput data for injtial mput address +5

61-68 Output data for initial input address +&

70-77 Qutput data for initial input address +7

79-80 ROM pattern nuniber (may be left

 blank)

$end bit pattern data to the following special address:
Synertek — ROM
PO, Box 652
Santa Clars, CA 95052
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SYM3316/
SYM3316A

MEMORY PRODUCTS

2048 x 8 High Speed
Read Only Memory

Extended Temperature
SYNERTEK Range (-55°C to +125°C)

PRELIMINARY
*  Access Time — 100ns {max.) * SYM3316A — Automatic Power Down (CE)
* Single +5 Volt Supply (+ 10%) * Pin Compatible with 16K Bipolar PROMs —
* {antact Programming Replaces 3636 or 825191
¢ Four Week Prototype Turnaround + Three-State Qutputs for Wire-OR Expansion
» Completely TTL Compatible * Three Programmable Chip Selects {two on SYM 33164}
* Totally Static Operation * 16K Bipolar PROMs Accepted as Program Data Inputs

The SYM3316 and SYM3316A are high speed 16,384 bit
static mask programmable Read Only Memories organized
2048 words by 8 bits, Designed to be pin compatible with
16K bipolar PROMS, they eliminate the need to redesign

power savings of as much as 80%. The two programmable
chip selacts {CS) allow 85 many as four ROMs 10 be OR-tied
without external decoding.

The SYM3316 offers somewhat simpler operation than the

printed circuit boards for volume production after proto-
typing with PROMs.

The $YM3316A offers an automatic power down feature.
Power down is conirolled by the Chip Enable (CE) input.
When CE goes high. the device will automatically power
down and remain in a standby power mode as long as CE
remains high. This unique feature provides system level

SYM3316A. It's three programmable chip selects allow up to
eight ROMSs 1o be OR-tied without external decoding.

Both devices are fabricated using Synertek’s scaled high
performance N-channel MOS technology. This, combined
with innovative design technigques, prowdes the high per-
formance and ease-of-use features associated with static

MEeMmorias,
PIN CONFIGURATIONS BLOCK DIAGRAM
e 24 [y ay [ il 24 Ivpe
e L Ver GND
Asf 2 23 J Ag ag ]2 23] T as
As ]2 2217 Ay as 13 221 ] An T
aal]e 207 Agg Ar[ e 2] A
L ey az s =T | co
¥y ] 13[cs, a6 191 csy no =
SYM33164 2 | .
sy, M6 L a7 B[ Tcs fo g 2 __o?
At 170 a]s o aso = i :
[N ] w0y o ]e 111 mf-" g o] ﬁ ‘sﬁumm 3 oo
0. 15 0. a0 (e 15[ 0s smol B CELL ARAAY 5 oo
a;n 140 o]t ul—"oe B § - 0
e T RHS 1300 ane ]z o #e 0 § o o
o
Ag o
. CHIP SELECT
ORDERING INFORMATION COLUMN DECODER {1 of 18} DECODER
Order Access Oparating | Standby |Package l l l l i i l l
Number Time Current {Current | Type & Az A €3y €5; 05y GF
SYMC3318 100 ns 120 mA, N.A. |Ceramic
SYMD3316 100 ns 120 mA, NA. Cerdip
SYMC3316A[ 100 ns 120 ma | 20 mA | Ceramic
SYMD3316A] 100 ns 120 mA | 20 mA | Cerdip

A custom number will be assigned by Synertek.
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PRODUCT
SPECIFICATION

Single-Chip
Microcomputer

SYNERTEK

A SUBSICIARY OF HUMEVIVELL

PRELIMINARY
Description The Z8 microcomputer introduces a be configured as a stand-alone microcom-
new level of sophistication to single-chip puter with 2K of internal ROM, a
architecture. Compared to earlier single- traditional microprocessor that manages
chip microcomputers, the Z8 offers up to 124K of external memory, or a
faster execution; more efficient use of parallel-processing slement in a system
memory; more sophisticated interrupt, with other processors and peripheral
input/output and bit-manipulation capa- controllers linked by the Z-Bus. In all con-
bilities; and easier systemn expansion. figurations, a large number of pins remain
Under program control, the Z8 can available for 1/0.
be tailored to the needs of its user. It can
Features D g;rﬁplgtce);&n ]:;?ﬁgputer with on-chip CUTPUT INPUT Voo GHG ATt A% DF RWAESET
o 128 bytes of on-chip RAM ”” H“ ] l
2 2K bytes of on-chip ROM MACHINE TIMING &
o 32 IO lines FoRT? INETRUCTION CONTROL
O Two programmable 8-bit counter/timers, AL
each with a 6-bit programmable prescaler vaRy ROTRA
1]
O Full-duplex UART clocked by an internal o 048 9817
timer o
REG, POINTER
0O 144-byte register file includes: :]
FILE PROGRAN
= 124 general-purposs registers, each of WTERRUPT Vil » 4ET COUNTER
which can be used as an accumulator, CONTROL T1 1T
index register, storage element, address |
register or part of the internal stack
o Four /O port registers PORT 2 PORTO PRt
o Sixteen status and control reglsters T A
for programming and polling the Z8
Microcomputer vo ALORESS OR UG ADDAESSIDATA OR NO
[0 BLE) (NIBBLE RO BLE) (BYTE El
O Reqgister pointer permits shorter, faster
inst;-uctions to access one of nine working- Figuza 1. Z8 Block Diagram
register groups
0 Vectored, prioritized interrupts for I/0, ) i i
counter/timers and UART o Working-register operations = 1.5 ps
O Expandable bus interfaces up to 62K bytes © fverage'mstruc?ion exsec ution = 2.2 us
each of external program memory and @ Longest instruction = 5 ps
external data memary D Low-power standby mode retains contents of
0 On-chip oscillator can be driven by a general-purpose registers
crystal, RC, LC or external clock scurce 3 Single +5 V supply
11 High-epeed instruction execution O All pins TTL compatible
Pin P0y-POy, Ply-Ply, P2y-P2y, PY-P3y. /O Port that can be configured under program control
Description  Lines (Input/Outpuis, TTL compatible). These for /O or external memory interface.
32 lines are divided into four 8-bit /0 ports
Copyright 1979 by Zilog, Inc. All rights resarved. Mo part of this publication may be
raproduced. slorad in & retrieval system, or transmitted. in any form ar by any means,
electronic, mechanical, pholocopying, recording, or otherwiae, without the prior writlen
permission of Zilog, Rep ad by parmission.
28, Z-UPC, Z-Bus are trademarks of Zilgg. Inc.
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Pin AS. Address Strobe {output, active Low), R/W. Read/Write (output). R/W is Low when
Description  Address Strobe is pulsed once at the the Z8 is writing to external program or data
{Cont.) baginning of each machine cycle. memory.
Addresses are output via Ports G and 1
for internal and external program XTALL, XTAL2. Crystal 1, Crystal 2 (ime-base
fetches and external data memaory input and output). These pins connect a series-
transfers. The addresses for all external resonant erystal (8 MHz maximum), LC net-
program or data memory transfers are work, RC network or an external single-phase
valid at the trailing edge of AS. Under clock (8 MHz maximum) to the on-chip clock
program control, AS can be placed in cscillater and buffer.
the high-impedance state along with
Ports O and 1, Data Strobe and RESET. Rese! (input, active Low). RESET ini-
Read/Write. tializes the Z8. When RESET is deactivated,
_ the Z8 begins program execution from internal
DS. Dala Strobe (output, active Low). Data program location 000Cy.
Strobe is activated once lor each external
memory transfer. e | Voo
THGNG | w—] 11 fat——anp
vee 1[]e [] %P ..., J 0% w—1 0 3t XTALS
i 3 o ad ) i Lo
XTALY 3 3 P2
Pa, 4 0 J a7 P2, PO, a—a=g13 ¥ a—a= Py,
— ] 56 p2, PO, ] 14 52 fotttee- P2,
mesey o (] ) 16 e, oy o oy w—se] 15 Py ——% .
R 7 (] 1 34 02, emE |  Poy el upe—e-Pn | pRO.
o o [] ) 29 e2, PROGRAMWABLE po, a—n]1r 35 P2, GRAMMABLE)
&5 9] () % P2, Poy wenf 12 3 fu—e-rz;
F3; 10 [] [] 21 Pg, Py i 19 o - Py
Gho 11 [] [ 2Py, POy w—ee] 20 30 Jtie- P2,
P, 12 ] [] 2o P3, Py i 21 §fm—rp3,
Pay, 13 [] ] 22 e1; P1, w22 le—ors,
: :; E % :::‘ vonT 1 H’::q 2 o ARG |- P
. :
Po, ¥ [ [ 5P, PROGRAMMABLE :' —ed : : :: SERALAND
o, 17 ] [] za P, ¥ OR ADy-ADy 4 PARMLLEL U
pos 18 [] ] 23 01, P a—nja 1 f—=FPh AND CONTROL
PO, 19 [] [] 22 p1, Fly e 27 o
Po; 20 [] 21 P, Ply el n AP
Figure 2. Plu Assignments Figure 3. Pin Functlons
Architecture ZB architecture is characterized by a flexible microproceszor that can address 124K of exter-
I/0 scheme, an efficient register and address nal memory.
space structure and a number of ancillary The Z8 offers three basic address spaces to
features that are helpful in many applications. support this wide range of configurations: pro-
Microcomputer applications demand power- gram memory (internal and external), data
{ul I/O capabilities. The Z8 fullills this with memory (external) and the register file {inter-
32 pins dedicated to input and output. These nal). The 144.byte random-access register file
lines are grouped into four ports of eight lines is composed of 124 general-purpose registers,
each and are configurable under software con- 4 I/} port registers, and 16 control and status
trol to provide timing, status signals, serial or registers.
parallel [/O with or without handshake, and an To unburden the program from coping with
address/data bus for interfacing external real-time problems such as serial data com-
memory. munication and counting/timing, the Z8§ offers
Because the multiplexed address/data bus an on-chip asynchronous receiver/transmitter
is merged with the I/O-oriented ports, the Z8 {UART), and two counter/timers with a large
can assume many different memery and /O number of user-selectable modes. Hardware
configurations. These configurations range support for the DART is minimized because
from a self-contained microcomputer to a one of the on-chip timers supplies the bit rate.
Address Program Memory. The 16-bit program addresses 2048 and greater, the 28 executes
Spaces counter addresses 64K bytes of program external program memory fetches.
memory space. Program memory can be The first 12 bytes of program memory are
located in two areas: one internal and the reserved lor the interrupt vecters. These loca-
other external {Figure 4). The first 2048 bytes tions contain six 16-bit vectors that correspond
consist of on-chip mask-programmed ROM. At to the six available interrupts.
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Address
Spaces
{Cont.}

Data Memory. The Z8 can address 62K bytes
of external data memory beginning at locations
2048 (Figure S}. External data memory may be
included with or separated from the external
program memory space. DM, an optional 'O
tunction that can be programmed to appear on
pin P34, 1s used to distinguish between data
and program memory space.

Register File. The 144-byte register file
includes four YO port registers (R0-R3), 124
general-purpose registers {R4-R127} and six-
teen control and status registers (R240-R255),
These registers are assigned the address loca-
tions shown in Figure 6.

Z8 instructions can access registers directly
or indirectly with an 8-bit address field. The Z8
also allows short 4-bit register addressing

L)

EXTEANAL
ADM QR AAM

Joae
cpar
ON-CHIP
Lozavion o FOm

Al ik 4
iU

Finr e S ——
1H

i e

larvup

Vazioe
ugar B

[ ]
Ve
LAt Byt

a—NA;w/O-cwwa:
2

Figure 4. Progrom Memory Map

LOCATION IDENTIFIERS
55 STACK FOINTER (BITS 7-00 PL
a1 BTACK FONTER (BT 14-8} PH
M3 REGISTER POSHTER RP
57 | PROGAAM CONTROL FLAOS FLAGS
%1 INTERRLT MASK REGISTER IR
Fo INTERAUPT AEQUEST REGUSTER LI}
23 INTERRUFT PRICRITY REGISTER IR
48 PORTS {1 MODE PO{M
ar PORT 3 MODE P
23 PUORT 2 MOOE (L]
45 T4 PAESCALER FRED
ELl) ¢ h
(It T1 PRESCALER PREI
242 1 kil
L TMER MODE TMR
40 SERIAL 1D 0

WOT
IMPLEMENTED
ur
GENERAL PURPOSE
REGISTEAS
¥
a PORT & L]
2 FOAT 7 "2
1 PONT 1 ]
[} BOAT O L]

Figure 6. The Reglister Flle

using the register pointer (one of the control
registers). In the 4-bit mode, the register file
is divided into nine working-register groups,
each occupying sixteen contiguous locations
{Figure 7). The register pointer addresses the
starting location of the active working-register
group.

Stacks. Either the internsl register file or the
external data memory can be used for the
stack. A 16-bit stack pointer (R254 and R255)
is used for the external stack, which can reside
anywhere in data memory between locations
2048 and 65535. An 8-hit stack pointer {R255)
is used for the internal stack which resides
within the 124 general-purpose registers
{R4-R127).

BEBIE

EXTERNAL
N
MEMORY

NOT ADDRESSABLE

Figure 5. Data Memory Map

——
T
_____,{ Trofy dg Ty | XX 1
Tt uppar akble o By daQurbe Rl i dEs
e i1 by Hey reglrter poinkes spscities
A agie maingTepHEbE Qrewp.
i [P
o l
- — - [
L. l
= = I
l Ty downr
&l
3
SPECIFED WORKING. s
——— = L]
| REGITER GROUP e
poines 18 sha
Lt
l gy
- - - |
- |
L]

REGISTER FILE

Figurs 7. The Regisier Pointer
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/0 The Z8 has 32 lines dedicated to input and serial [/O, and paralle! I/O with or without
Poris cutput., These lines are grouped into four ports handshake. All ports have active pull-ups and
of eight lines each and are configurable as puli-downs compatible with TTL loads.
input, output or address/data. Under software
control, the ports can be programmed to pro-
vide address cutputs, timing, status signais,
Port 1 Port 1 can be programmed as a byte [/O e
port or as an address/data port for interfacing PORT 1
external memory. When used as an /O port, <I>"'° OR ADy-AD;
Port 1 may be placed under handshake con-
trol. In this configuration, Port 3 lines P33 and
P34 are used as the handshake controls RDY1
and DAV {Ready and Data Available).
Memory locations greater than 2048 are — }ﬁﬁmﬁuﬁ?’“"m
referenced through Port 1. To interface exter- I | 1P3; ANG P3}
nal memory, Port 1 must be programmed for Port 1
the multiplexed address/data mode (ADg-
AD7). If more than 256 external locations are allowing the Z8 to share common resources in
required, Port 0 must output the additional multiprocessor and DMA applications. Data
lines. transters can be controlled by assigning P3; as
Port 1 can be placed in the high-impedance a Bus Acknowledge input, and P3, as & Bus
state along with Port 0, AS, DS and R/W, Request output.
Port 0 Port 0 can be programmed as a nibble
1/O port, or az an address port for inlerfacing <I> .
external memory. When used as an [/O ponT 0
port, Port O may be placed under hand- MO OR ARy
shake control. In this configuration, Port 3 <I>
lines P32 and P35 are used as the hand-
shake controle DAV0O and RDYQ. _— € CONTROLS
[ ) avé ano aovo
For external memory references, Port 0 —— {Fdz AND P2}
can provide address bits Ag-Aj; {lower nibble)
or Ag-&15 (lower and upper nibble) depend- Port 8
ing on the required address space. If the used for addressing. When Port 0 nibbles are
address range requires 12 bits or less, the defined as address bits, they can be set to the
upper nibble of Port 0 can be programmed high-impedance state along with Port | and the
independently az I/O while the lower nibble is control signals AS, DS and R/W
Port 2 Each bit of Port 2 can be programmed L__
independently as an input or an output, e o
and is always available for I/O operations. ot
In addition, Port 2 can be contigured to -y ’MMSWOI
provide open-drain outputs. S
Like Forts 0 and 1, Port 2 lso be —
e Ports 0 and 1, Port 2 may also
placed under handshake control. In this con- i SND Riva oL
figuration, Port 3 lines P3; and P3g are used as —_ (P3, AND PF3p)
the handshake controls lines DAVZ and RDYZ. Port 2
The handshake signal assignment for Port 3
lines P3) and P3g is dictated by the direction (input or output) assigned to bit 7 of Port 2.
Port 8 Port 3 lines can be configured as 'O or con-
trol lines: In either case, the direction of the T
eight lines 1s fixed as four input (P3p-P33) and Le——
four output (P34-P37). For serial I/O, lines P3g L 1 e conTROL
and P37 are programmed as serial in and serial —
out respectively. [~
Port 3 can also provide the following control
functions: handshake for Ports 0, 1 and 2
{DAVand RDY); four external interrupt request I
signals (IRQO-IRQ3}; timer input and output Part §

signals {Tjy and Toyt) and Data Memory
Select (DM).
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Serial Port 3 lines P3g and P37 can be programmed tion. If parity is enabled, the eighth bit is the
Input/ as serial I/O lines for tull-duplex serjal asyn- odd parity bit. An interrupt request (TRQ4) is
Qutput chronous receiver/transmitter operation. The generated on all transmitted characters.
bit rate is controlled by counter/timer 0, with a Received data must have a start bit, eight
maximum rate of 62.5 kilobits per second. data bits and at least one stop bit. If parity is
The Z8 autornatically adds a start bit and twe on, kit 7 of the received data is replaced by a
stop bits to transmitted data {Figure 8}. The 28 parity error flag. Received characters generate
can also provide odd parity. Eight data bits are the [RO3 interrupt request.
always transmitted, regardless of parity selec-
Transmitted Data - No Parlty Recelved Data - No Parity
CODDDDDDDRE) (o [ou[ox[ou]oulo; o o]
l START BT | I_.sram BT
EIGHTY DATA BITS EIGHT DATA BITS
- TWo STOP BITS ONE STOP BT
Transsitied Daia - With Parity Recwived Data - With Parity
OoDDDDDDORE] [+ [ododoc o[ o[ 5]
| \—ST.M“ [0 l_.__smav ar
SEVEN DATA BITS SEVEN DATA RITS
ODD PARITY PANITY ERROA FLAG
TWQ STOP BITS ONE STOP BIT
Figure 8. Berial Data Formais
Counter/ The Z8 contains two 8-bit programmable pass mode), or to automatically reload the
Timars counter/timers {Tg and T}, sach driven by its initial value and continue counting {modulo-n

own B-bit programmable prescaler. The T)
prescaler can be driven by internal or external
clock sources; however, the Ty prescaler is
driven by the internal clock only.

The 6-bit prescalers can divide the input fre-
quency of the clock source by any number
from 1 to 64. Each prescaler drives its counter,
which decrements the value (1 to 256) that has
been loaded into the counter. When the
counter reaches the end of count, a timer
interrupt request—IRCM4 (T} or IRQS (T)}—is
generated.

The counters can be started, stopped.
restarted to continue, or restarted from the
initial value. The counters can also be pre-
grammed to stop upon reaching zero {single-

continupus mode}. The counters, but not the
prescalers, can be read any time without
disturbing their value or count mode.

The clock source for Ty is user-definable
and can be the internal micropracessor clock
{4 MHz maximum} divided by four, or an
external signal input via Port 3. The Timer
Mode register configures the external timer
input as an external clock (1 MHz maximum},
& trigger input that can be retriggerable or
non-refriggerable, or as a gate input for the
internal clock. The counter/timers can be pro-
grammably cascaded by connecting the Ty out-
put to the input of T). Port 3 line P3¢ also
serves as a timer output (ToyT) through which
To. Ty or the internal clock can be cutput.
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Interrupts

The Z8 allows six different interrupts from
eight sources: the four Port 3 lines P3y-P33,
Serial In, Serial Qut, and the two counter/
timers. These interrupts are both maskable and
prioritized. The Interrupt Mask Register
Globally or individually enables or disables the
six interrupt requests. When more than one
interrupt is pending, priorities are resolved by
a programmable priority encoder that is con-
trolled by the Interrupt Priority Register.

All 28 interrupis are vectored. When an
interrupt request is granted, the Z8§ enters an
interrupt machine cycle that disables all subse-

guent interrupts, saves the program counter
and status flags, and branches to the program
memory vector location reserved for that inter-
rupt. This memory location and the next byte
contain the 16-bit address of the interrupt
service routine for that particular interrupt
request.

The Z8 also supports polled systems. To
accommodate a polled structure, any or all of
the interrupt inputs can be masked and the
[nterrupt Request Register polled to determine
which of the interrupt requests needs service.

Clock

The on-chip cscillator has a2 high-gain,
series-resonant amplilier for connection
to a crystal or to any suitable external
clock source (XTAL1 = Input, XTALZ =
Cutput).

The crystal source is connected across
XTALl and XTALZ2, using the recom-

mended capacitors (Cy = 15 pF) from
each pin to ground. The specifications for
the crystal are as follows:

B AT cui, series resonant
B Fundamental type, 8 MHz mnaximum
B Series resistance, Rg < 100 )

Power Down
Standby

Option

The low-powsr standby mode allows
power to be removed without losing the
contents of the 124 general-purpose regis-
ters. This mode is available to the ugeras a
bending option whereby pin 2 (normally
XTAL2) is replaced by the Vi (standby)
power supply input. This necessitates the
usze of an external clock gensrator (input =
XTALl) rather than a crystal asurce.

The remeoval of power, whether intended
or due to power failure, must be preceded
by a soltware routine that stores the
appropriate status into the register file.
Figure ¢ shows the recommended circuit
for a battery back-up supply system.

TRICKLE

CHARGE (’

sp—i

XTaLZ
[Vinax )

Figure 8. Recommended Driver Cireuit
for Power Down Opaeration
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2802 The 64-pin development version of the following exceptions:
Develop- 40-pin mask-programfned Z8 allows the user to O The internal ROM has been removed
mant prototype the system in hardware with an : ]
Device actual Z8 device, and develop the code that is D The ROM address lines and data lines are
eventually mask-programmed into the on-chip buffered and brought out to external pins
ROM of the Z8-01. D Control lines tor the new memory have been
The Z8-02 is identical to the Z8.01 with the added
ZB-02 The functions of the 28.02 I/O lines, AS, DS, e by,
Pin R/W, XTALI, XTAL2 and RESET are identical o s o arace
Description  to those of their Z8-01 counterparts. The func- Y sz [ ¥TaL
tions of the remaining 24 pins are as follows: P2 (4 s [] P
r2(] s s[lry
By-K;1. Program Memory Address {outputs). ez, [ sa[] RESET
Ag-A)) access the first 2K bytes of program ' N sa[] AW
memory. &)] is a reserved pin. n‘nﬁ : :: j:lxsﬂ%
Do-Dy. Frogram Data (inputs). Program data 92;35 1": :: ]:La:s‘
from the first 2K bytes of program memeory is #3512 s2 oo,
input through pins Dg-D4. % BT 525 Po,
. P, [ e s Poy
MDS. Program Mesmory Data Sirobe (output, Pl 1s so ) Poy
active Low). MDS is Low during an instruction Pl Ze-02 o
{fetch cycle when the first 2K bytes of program ”P‘l’_—E :? ‘sp ann
—i N [ ] po
mermaory are being accessed. MDS remains High e 1o w7 o,
during other program memeory read cycles. ey [ 20 s
o] 2 ] ack
SYNC. Instruction Sync (output, active Low). o ] 2 :: ) ST
This strobe output is torced Low during the o D’EE :: “ ]jsc';:g
internal clock period preceding the beginning ',.0[ = wffa,
of an opcode fetch. a2 w[] o,
] 27 apfo,
SCLE. Sysfem Clock {output). SCLK is the A ] 2 o,
internal clock output through a bufier. The o :‘ [ &,
clock rate is equal to one-half the crystal “A.I:[ : ,: ]:L"“
frequency. P e
LACK. Interrupt Acknowledge (cutput, active . ) .
High). IACK is driven High in response to an Figute 10. Z8-02 Pin Assignments
interrupt during the interrupt machine eycle.
Addressing The following notation is used to deacribe the shown in the instruction summary.
Modes addressing modes and instruction operations as
IRk Indiract reqlater pair or indirect working-reglster R Register or worklng-reglater address
pair address r Working-register address only
e Indirect working-reglster pair only [i:} Indirect-regisler or indirect worklng-reglster
X Indexed address address
DA Direct address Ir Indirect working-register address only
RA Relatlve acdress RR Reqister pair or warking rester palr address
IM Immediale
Symbols dat Deslination location or conlents Aszignment of & value is indicated by the symbol
e Seurce locaton or contents =", For example,
e Condition code (see list) dst — dst + src
@ Indirect address prefix indicates that the source data is added to the
5P Stack peointer {control registers 254-255) destination data and the result is stored in the
PC Program counter destination location. The notation “addrin” is used
FLAGS Flag reqgister (contro! register 252} to refer o bit “rn” of a given location. For example,
RP Recqister pointer (control register 253) dst (7
MR Interrupt mask register {control regisler 251} refers to bit T of the deshinabion operand.
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Two-Byte Instructions

Flags Control Register R252 contains the lollowing six Alfected Nags are indicated by:
flags: 0 Cleared to zero
c Carry llag 1 Sel 1o one
z Zete llag - Set or cleared according to operation
-4 Sign tlag - Unaflecied
v Overilow llag X Undelined
D Decimal-adjust Hag
H Half-carry flag
Condition Condition Codes
Codes Value Mnemonic Meaning Flags Set
1000 Always true -
0111 [y Carry Cc =1
1111 W We carry =0
oLlG Z Zero Z =1
11a NZ Mot zero Z =70
1ig] PL Plus 3 = 0
010l Ml Minug S = 1
0lag oV Overtlow Vv =1
1100 HOV Ho gvarliow vy =0
o110 EC Egqual zZ =1
1114 NE Mot equal Z =
1001 GE {Sreater lhan or equal (SXOR V) =0
o001 LT Less than ISXORW) =1
1010 &T Greater than IZORISKORYY =0
ogld LE Lesz than or egual |2 OR{S XOR V) = ]
111 UGE Unsigned grealer than or equal =0
0111 ULT Unsigned less than C=1
1011 UGET Unsigned grealer than [C=0ANDZ =0 =1
0011l ULE Unsigned less than or equal (CORZ) =1
Q000 Never trua -
Instruction
Formats
S e o
e
One-Byle Instructions
OPC_| MODE ELA, CPL DA DEC,
1 o JP. CALL (indireot) L on  Jor[1iia] gn |
| dn J ok b1 1o am |
OPC_| MODE ADG, ADD. AHD, CP.
WODE | orc Lo
[ opc ] move ] ADC. ADE. AND, P onlTiol o
Con T w0 | XX e
[wMooE | opc | LD, LOE, LDEI,
[Gatiere | sreidst | LOE. LDCIH W. e
AODRESS
ostere | OPC ] Lo
woidsl aR Il 110 wme = PG ™
Oy
[aet T gec ] Lo
[ CALL
muce [ oec | DJINZ, SR Oy
DA,

Three-Byie Instructions

Figure 11. Instruction Formats
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Z8 Opcode
Map Lower Hibble (Hex)

] 1 2 3 4 5 L] T L) 9 A B c +] E F

6.5 6.5 - 6.9 6.5 10.5 1.5 i % 105 6.5 65 |12140,5 |l210, 0 6.5 1100 6.5
0 DEC | DEC | ADD | ADD | ADD | ADD | ADD | ADD | 1D LD | DINZ| JR LD P INC
Ry IR worz | rider Rz R [ IRz Ry | R | IR IM | rc Bz | sz Ba| o BA| ce RA| 7 IM | ce DA 1
B, 5 6.5 65 6.5 10,5 0.5 1.5 10.5
1 RLC | RLC | ADC | APC ADC | ADC | ADC
L1 IR v,z ] rliz [Ra Ry [[Rz Ry | RoIM | iR IM
6,5 5,5 6.5 6,5 6.5 10,5 0.5 1.8
2 INC | INC | SUB | SUB | SUB | SUB | SUB | S0B
L] 1 riez | tndrz | R By |IRz. Ry | RallM | IR 1M
4.0 B, 1 5.5 6.5 10,5 16,5 0.5 10,5
E] JP | SRP | SBC | 5BC | SBC | 5BC | SBC | SBC
IRKy ] ritz | bz | Bz Ry {1Rz Ba | Ko, IM | 1Ry, M
8.5 8.5 6.5 6,5 .5 1.5 0.5 10,5
4 DA DA OR OR OR QR OR OR
LT 1Ry rirg | ra bz | RgRr 1Rz Ra | K IM | IR IM
0.5 05 6.5 65 10,5 0.5 0.5 HL§
5 POP | POP | KNI} | AND | AND | AND | AND | AND
L] 1R rirz | bz | Rz Ry | IRz Ay | Rol M | IRg IM
6.5 6.5 E5 6.5 (LA 10.% 10,5 8
B COM |COM | TCHM | TCHM | TCM | TCM | TCM | TCM
R [L:1] e, ez | oo Iz jRz Ry [Rz Ry | By I | IRy, [M
w1z, ) 12704, 1 LR} 65 MLE 0% 10.5% 10,8
PUSH | PUSH | TM ™ ™ ™ ™ ™

Uppar Hibble (Hex)
EE]

[iF] IRz sy.vz | e Irz | Rz By [1Hz Ha | By IM | IR, IM

0.5 15 12,0 18,0 6.1
B |DECW |DECW | LDE | LDEI ™

RA1 17, rideez |brolecz

65 6.5 12,0 2.0 6, 1
L] AL RL LDE | LDEI El

Ry IR, £z, Deey |Lez. ey

10,5 1.8 6.5 6.5 10,5 10,5 %3 10.% 1.4
A INCW | INCW | CP cP cP <P <P CP RET

RE) 1R, r.rz | e ler | Re By fIR: Ay (R IM | IR IM

65 6.5 6.5 6.3 0.8 10.5 .5 0.5 5.6
] Clk | CLA | XOR { XOR | XCR [ XOR | XOR | XOR IRET

i 18y rer {oonder | Ra By bIR Ry | R M| IR TM

65 G5 16 8o 8.5 .5
< RRC | RRC | LDC | LDCH o RCF

R 1By Jon Dz Jledeg e x, Ry

5.5 65 10 39 | 200 20,0 0.5 6,5
p | sBA | sRA | wBC | LpGI |cALL* GALL | ID scF

Ri IRi |re.bru {hez by | IRRS DA [rz.x

-3 5.5 £.5 8.5 o5 10,5 10,5 6.5
E RR RA D D LD LD LD CCF

1.1) iR, n Iz |Ra.Ri |1Kz Ry 1Ry 1M | 1R: 1M

8,7 67 €5 w05 ]:‘C;JP
F s‘:.” s‘!:? Irl:Pu n:.'?nl 3 ¥ 3 ¥ ¥ ¥ ¥

~ — —— — i — P
Byiee Por 2 3 2 3 1
Lowsr Cpcode Nibble Legend:
R = &Bit Address
Execution Cycles Plpsline Cycles 1 = 4-Bit Address
+

Ry or r = Dst Address
Rz or rz = Src Address

s
Uppar Opcods Hibble—p- & CP 44— Mnemonic Sequence:
Ay Ry Opende, First Operand, Second Operand
Hots: Tha blank areas are resarved
Fleat Operand Second Oparacd instruchons.

" 2-byte inslruction; feich cpcle appeats as a 3-byte instruction.
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Instruction
Summary

1 " Addr Mode Opcc:o Flagz Adfacied lostruction  Addr Mode Opcode Flage Adiscied
Qperath —————— e e e
ond ° dst wc  (He) CZSVDH ad Operalion. "4y we  Hew CZSVDH
ADC dst,src {Hote 1} 10 LI ¢ LDEl dst,src Ir Irr g3 - - - - - -
dst —dst + sre + C det = sre Irer Ir 23
ADD dst src Mot 1} 00 ++-a0. Lorrlimorel
dst — dsl + sre NOP FF - =-----
AND dst,src (Mote 1) 50 - % 0- - OR dsl.src [Note 1) Eln = e )=
dst — dst AND sre . dst — dst OR sre
CALL dst DA De...--=-=-~-- POP dst R 50 - ---- -
5P - 5P -2 IRR D4 dst — @SP IR st
@SP — PC; PC — dst 5P~ SP + 1
CCF EF .- - - PUSH =rc R Mmoo - - - - - -
C o~ NOTC SP—-5P-1: @5P —src IR 71
CLE dst R BO - -=-==- RCF CF 0-----
dd = ¢ R Bl C 0
COM dst R 80 — e - - RET AF - - - - - -
dst = NOT dst IR 6] PC —@5P; SP—-SP+ 2
CP dst src [Note 1] AD) o oww - - RL dsr R o) oA e
dsl - sre IR 9l
DA dst R 40 L RLC det [ ,——1 R 10 oo
dsi — DA dat IR 4l S g 1
DEC dst R 00 -k . e BR dst A E0 Ao ow e =
dst — dst - | IR ol IR El
DECW dst FR B0 - e k- - RAC dst {— —— R o oo W= —
dst — dal - ] TH &t IR Cl
DI 8F  _ L ____ SBC dst,sre Hote 1) n LN
MR (7 =0 dsl — dst -src-C
DINZ r dst RA A - - ---- SCF DF | === = =
r{-—r—lpc - r=0-F C—1
e e — BC 4 dst
Range: +127,-128 SHA dst Rk o] [ (.
R _ =L
IMRE (7} = | SAP src ™ 31 - - - - ==
e 4 : RF — src .
st — o w o= -
dst = dal + 1 r r:o_p SUB dst.sre (Note 1) 20 v ew ] o
il 20 dsl +— dst - arc
1# 2 SWAP dol = 1R F0 XoeeX--
I __1
INCW dst RR AD - ke a- - r—= Ik F1
dst — dst + 1 IR Al TCM datsrc MNote 1) 60 - « 20 - -
IRET EF oo {NOT dst) AND src
FLAGS — @SP; SP—SFP+ 1 TM del sro (Note 1) Hm| R .
PC —@35P; SP~ 5P + 2 IMR{7} — | ds1 AND see
JP co.dst DA b - - - - - -
# oo is true c=0-F 1)-](?]: gs:;réﬁ {Hote 1) BO [ 1
PC ~ dst IRR 30 st = dd sre
TR ccdst RA B - - .- -
if gc is true, c=0-F
PC « PC + dst Note 1
Range: + 137, 128 These instructions have an identical st of addressing
LD dst src r 1M - - - - - mades, which are encoded tor brevity in thus table. The
dst — sr¢ ¥ R B higher apcode nibble 15 lound in the tnstruchion s=1 lable
R r rd above. The lower nibble is expressed symbolicaily by a .
r={}-F in the table above, and its valug 15 found 10 the lollowing
r X o7 lable to the miahl of the applhicable addressing maode pair.
1:'5 Irr gg For example, the opoode ol an ADC inslruchon using
Ic T Fa the addressing modes r (destinabion} and |r (source) s 13
R R E4
R 18 ES
B IM Ef Addr Mode Lower
IR IM E7 Opcode Nibble
R F3 dot e
LDC dst,src v w €2 - ----- r r &
dst = src Lrr r vrd r Ir [E}
LDCT dst,src Ir Irr T3 - - - - R R A
dsl = src Ier Ir 03 Y IR &
;-—-Er+1', te—rr + 1 R -
DE dst.erc r Ter 82 - - - -
dst — src Irr T a2 1A M
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A240 51O
Serial J/O ter
{Fy; Hea rite)

[ oo e ool o o]

T R:I‘oldo Registar
imer
(Fly; ReadWrite)

CACACACACRCACA A
1,1 MODES Lo = NO ELNCTION
REYERVED = DD 1= L{AD T,
3o - % 0 = DISAELE T, COUNT
IMTERBAL CLOCK DUT = 11 1 = ENABLE T, COUNT
T, MOUES €4 = NO FUNCTION
EATERNAL CI&OCT: IN;a; - 00 " = LOAD 'll
ATE INPUT = 01 0 « DISABLE T
TRIGGER INPUT = 10 N EMABLET, CounT
IMOM-RETRIGGERABLE}
TRIGGER INFUT = 11
{RETRK;GERABLE}
R242 T1
Counter Timer 1 Repister

(F2y; Read/Write)
CICACACAEACAFAEY
| T, INITIAL VALUE (WHEN WRITTEN)
(RANGE |- 256 DECIMAL 01 00 HEX)

T, CURRENT VALUE (WHEN READH

Prescaler Flltm
egister
(F3y; Write Only)

L COUNT MQDE

0 = T, SIMGLEFASS
1 = T, MODULON

CLOCK SOURGCE
0 = T, EXTERNAL TIMING tNPUT
1Tad MODE
U : Ty INTERNAL

PRESCALER MODULD
(RANGE 1-64 DECIMAL
-0 HEX]

R2d44 TO
Counter/Timer 0
{F4y; Read/Write)

[ICADAENCA A CAEY

L

MITIAL VALUE (WHEMN WRITTEN)
ANGE 1 756 DECIMAL 01 0 HEX)
Te CURRENT VALUE |[WHEN READ]

B245 PRED
Prascaler 0 Register
{F5y:; Write Only)

|_c0um MODE
0 = T, SINGLEPASS
1 = T, MODULD-N

AEAERVED

PRESCALER MODULO
(RAKRGE: 1-64 DECIMAL
01-00 HEX)

R246 P2M
Pont 1 Mode R
{Féy; Weite Only)

CACACACACACACACY
| P2y, P2, IO DEFINITION

o DEFINES BIT A% QUTPUT
1 DEFINES BIT &5 INPUT

R247 P3M
Port 3 Mods Reglater
{F7y: Write Oniy)

0 PORT 2 PULLUPS OPEN DRI
1 POAT 2 PULLUPS ACTIVE
HESEAVED
0PI - IMPYT P33 = QUTPUT
1P32 - DAVOADYD £I5 - ROVOGRVD
00 PTY . INPUT P34 = OUTPUT
TP3 - HPUT P - OR
11 P33 = DAVWRDY1 A3 ROYUDAYT
DRI INPUT (T P36 = QUTPUT Tyyrt
VEIU - DAVENDYZ P08 - RDYZDAVE.
oPa0 - INFUT P3 . OUTPUT
ST 1Pan - SERALIN P3P - SERIAL QUT
o PARITY OFF
1 PARITY OW

Z8 Control Registers
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A248 POIM
Port 0 and 1 Mode
{FBy; Write Only)

{ e Suveur

P?_.'-P?_g MODE
ourPyt = to
INFUT = 01 0 = INPUT
Rig-hap m X = Ryeiy,
EXTERNAL MEMOAY TMING STACK SELECTION
NORMAL = 0 0 = EXTERMAL
EATENDED = 1 1= MTERNAL
#1y-P1; MODE
0 = BYTE OUTPUT
a1 = BYYE INFUT
10 = ADy=ADy
H = MG INPEOAMCE AD:-AD:, B3, TR, /W,
Ag-Ri1, Arz-hys F GELECTED
R248 PR
e Wite iy
(F9y; Write Only)

RESEAVED I NTEARUT AROU PRIORITY
.
INGY, IROS PRICAITY (GROUS &) Cah>Ba 08l
© = s - IRGS AnBaC =00
1 u I3 > IHOS ALCx 8= 00
$563 A= 10
1RO, MQ2 FRIGMTY (GROVP B) Cxla k=B
0 = (RGZ > ROY ELALCo M
1= IROO > MO2 RESEAYED = 141
(RO, 04 PRICAITY (GROVP C)
0 = IRGY > (NGA
1 = IRO4 > InQ
Ri150 IRQ
!nbmlxl Request Reglater
(FAy; Read/Write}
[©: ] 0y [0 [0 [ B, [0: 0, [0
AEEERYED j_ MG = F3g INFUT
W w Py MPUT
W2 m Py MPUT
WG = P MEUT. SEMAL THSUT
MO = Ty, SEMAL OUTRUT
TS = Ty
R2s1 IMR
terrupt Mask Ragister
{FBy: Read/Write)

jr [0 [0, |0 |5, [0, [0, [0
| | | 1 ENABLES HIO4-IROS
Ky = ROOH

1 ENANLES 6

Z8 Control Registers

HEGISTER POMNTER

A252 FLAGS

(F&?ﬁeﬂvg:\i‘ rite}
CACSCSEACSEACADY

YSER FLAG F1

USER FLAG F2

HALF CARRY FLAG
DECHMAL ADJUST FLAG
CVERFLOW FLAG

SHIN FLAG

2ERG FLAG

SARRY FLAG

| =

RP
Pointer
FDy; Read/Write)
L]

1

DOW'T CARE
DOW'T CARE
0ON'T CARE
DONT CARE

=
I=

B
g

Stack Pointer
(FEy; Read/Write)

CACACACACNCACA Y
STACK FOWMTER UPPER

BYTE (5P,-5P.q}

|

R25s SPL
Stack Poluier
{FFy: Read/Write}

I

STACK POINTER LOWER
BYTE (5P, 530}
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Absolute Voltages on all inputs and outputs Stresses greatar than those listed under Absolute Maxi-
Maximum with respectto GND. . ........ 03Vt +7.0V mum Ratings may cause parmanent damage to the device,
Rat . ] This is a stress rating only: opetation of the device at any
ings Operating Ambient condition above those indicated in the operalional seclions
Temperature.................. 0*Cto +70°C of these specificaiions is nol implied, Exposure to absolule
i i red it I lended iod Hect
Storage Temperature. . ... ... -65°Cto +150°C rdn:;:;urr:h:}:i;tgy?o oneforex periods may &
Standard The characteristics below apply for the O +475V = V.. = +5253V
Test following standard test conditions, unless OGND =0V
Conditions otherwise noted. All voltages are referenced to N N
GND. Positive current Hows into the reference O0°C =T, = +70°C
pin. Standard conditions are as follows:
DC Symbol Parameter Min Mox Unit Condition Notes
Charac-
teristics Yon Clock Input High Voltage 38 Voo ¥ Driven by External Clock Gensrator
Veo Clock Input Low Voltage 03 0.8 V  Driven by External Clock Generator
Vig Input High Voltage 2.0 Voo ¥
Ui Input Low Voltage -0.3 08 v
Vau Reset Input High Voltage 343 Voo v
Vae Reset Inpul Low Vollage 0.3 0.8 v
Vou Cutput High Voltage 2.4 V  Iop = -250 48 i
Voo  Output Low Voltage 0.4 V I = +20mA 1
I Input Leakage *10 s OVEV) S +525V
ToL QOutput Leakage *10 A OV =V, =+525V
Ly Eeset Input Current -50 wh Voo = 4528V, Vg =0V
oo Yoo Supply Current 180 mA Voo =5.25V
Tnama Vyin Supply Current 10 mA  Power Down Mode
Vwm  Backup Supply Voltage 30 Vo V  Power Down Mode
1. For Ag-Ay|, DS, STNC. SCLK and 14CK on the 2802 version, [y = -100x A and I, = 1.0mA.
Test Load v v
Clrculis ¥ ¥
21K
FROM QUTPYT FROM DUTPUT
UNDEN TEST UNOER TEST
150 pF ]: g
Test Load 1
Vee Yoo
15K 15K
CLOCK IN KTAL 2
T CL = 15 pf MaX,
ﬁ- XTaL1

External Clock Interface Cireuit

I €L = 15 pF MAX,

3-15
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External YO Symbol Parameter Min Max  Unit Conditlon Hotes
or Memory
Read and TdA(AS) Address Valid to Address Strobe Delay =11 ns Test Load 1 1
Write Cycle
Ye TdAS(A) Address Strobe to Address Float Delay &0 ne Test Load 1 1
TdAS(DI}  Address Strobe to Data In Valid Delay 320 ns Test Load 1 3
TwhS Address Strobe Width a0 ne Test Load 1 1
TdA(DS) Address Fioat to Data Strobe Dalay 0 ns Test Load 1
{Read) 250
TwDS Data Strobe Width (Write) 160 ns Test Load 1 2
TdDS(DI)  Data Strobe to Data In Valid Delay 200 e Test Load 1 3
ThDS(D1}  Data In Hold Time 1] ns
TdDS({A) Data Strebe to Address Change Delay 80 ns Test Load 1 1
TdDS(AS)  Data Strobe to Address Strobe Delay 70 ns Test Load 1 1
TdR(AS) Read Valid to Address Strobe Delay 50 ns Test Load 1 1
TdDS{R} Data Strebe ko Read Change Delay &0 ns Test Load | 1
TdDO{DS) Data Cut Valid to Data Strobe Delay 50 18 Tast Load 1 1
TADS{D)  Data Strobe to Data Cut Change Delay BO nd Test Load 1 1
TdW({AS)  Write Valid to Address Strobe Delay 50 ns Test Lead 1 1
TdDS{W)  Data Strobe to Write Change Delay 60 ns Test Load 1 .1
I. Delay times are specilled lor an input clock frequency of 3. Address Strebe and Data Skrobe to Data In Valid delay timee
8 MHz. When ¢ 3 at a Jower fi y, the increase in represenl Memory sysiem access times and are givan lor an
Input chock pericd must be added to the spec‘liled delay time. 8 MHz cryetal imput Ireq ¥. For lower Ireg ; the
in four clack perigds must be added to TAAS(DI) and
% BV W peraing at o ower neaveney, o maregs T change I hra cack paiods s o THDSDD.
thras input clock periods must be added to the specified width. 4. All timing relerences assume 2.0 ¥ for a logic "1” and 0.8 ¥
Data Strobe Whdih varies according to Lhe Instruction being lor & Legie "0."
axacuted.
oA Ae-Ay O Ag-iss nd
i TAAS(DI) | — TADS(A) —=d
PORT 1 pre Aa-hr D ov-00ur ¢ Dy-D; IN ? out K
Tl TAAAS) —] [ TOASIA) —= la— TADS{D0) —=
e 1 t THAS —= ) TIDODS) ThoS{0n
z TAR(DS) =] [ | .
——Tabsib)— |- TdDS(AS}
53 s V| Tms—:l?
oo THR(ASY | X Td
™ TowiAs) T i uﬁ'?nﬁ]}
W ‘K
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Additional Symbol Parameter Min Max Uit Condition Notes
Timing
TpC Input Clock Period 125 1000 ns
From Ex-
TrC, e phput Clock Rise and 2 ns el Clock
enerator
From Ex-
TwC Input Clock Width 37 ns ternal Clock
Seneratar
System Clock Out to Address
TdSCAS)  Sirobe Delay Time ns !
Instruction Sync Out to Data
TdSY(DS) Strobe Delay Time 200 ns 1,2
TwSY Instruction Sync Out Width 160 ns 1,2
Twl Width o! Interrupt Request via 100 ns

Port 2 Input

1 Tesl Conditionz uze Test Load 1 for $CLE when oulput
through Port 3 and Tesl Load 2 on the SCLK and SYNG
direcl sutpuls on the 2802,

2. Timws given asume an 8 MHz crystal 1opot esquency, For

cLaocK _\

TpC Twl

iower irequencies, the change it twa clock pariods must be
added.

3. All bming relerences assurms 2.0 ¥ lor a lagic "1™ and 0.8 ¥V

fora

! \m:fl—-l ml

loqz "0

S S

e N e N e N e N

\

-
A== WRITE C¥CLE
LY

BATA I
SANPLED

/

ToSCAS) TASCA%)
) INTERRUPT \ [
farr———ar| REGUEST
SAMPLED
(13 READ CYCLE —
|.__. TOF V(D S} mmmr]
TwsY

e\

e
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Handshake Symbol Parameter Min Max Unit Condition
Timing
TsDIDA) Data In Setup Time 0 ns
ThDA{DI Data In Hold Time 230 na
TwDA Data Available Width 175 ns  imput Handshake
20 175 ns Input Handshake
Data Available Low to Ready Test Load |
TADAL(RY) Delay Time
¥ 0 ns Output Handshake
Test Load |
150 s Input Handshake
: Data Available High to Ready Test Load 1
TADAH{RY) Delay Time
o ns Output Handshake
Test Load 1
TADO(DA) g;}:yol“:‘l:n‘_g Data Available 50 ne  Test Load 1
TdRY(DA) Heady to Deta Available Delay ) 205 ns  Test Load |
DATA IN X_ DATA IN VALID K
TEDHDA}— { THOADY ]
DAV Y _j; 1
UNRYT) x TR i
TADAL(RY) —t] -——E— TAOAHRY)
RDY H L
HOUTRUTY ,\ : ' ponr
READ
Input Handshalke
DATA OUT x GATA OUT VALID
I-—TdDD(DN —-I ‘; gn:'s Y
BAY
OUTPUT} 1‘ / !
—  topaLmy —:-1 TADAHIRY) —j !
RDY v o) YORY(DA)
{INPUT) AN N 1 '
Ouiput Handshake > _."
Z8.02, .03 Symbol Parameter Min Max Unit Condition
Temory Port TAMD  Address Valid lo Data In 460 ns  Tesl Load 2
ng Valid Delay Time
ThDIA) Data In Hold Time 0 ns
I. Delay times are specihied for an Input clock frequency of
B MHz.
2. Al ming relerencas azsume 20V lor & legic " 1" and 0.8 ¥
lor a logic “0."
Ap=—hiy x: i ADDRESSH VALID
e
Taa(on Thoia) -+

Dg-D;

|
DOMT CARE >§
-

DATA IN VALID

-
>< OON'T CARE
o

3-18
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Ordering Temperature Number
Information Part Number Rangs of Pins Package Description
Z8-01 P8 0°C to +70°C 40 Plastic 8-Bit Single-Chip Microcomputer Circuit
Z801 C5 0°C 1o +70°C 40 Ceramic  8-Bit Single-Chip Microcomputer Cireuit
Z8.02 05 0°C to +70°C 64 Ceramic  8-Bit Microcomputer Development Device
2803 RS 0°C lo +70°C 40 Ceramic  8-Bit Microcomputer Protopack Emulator
Package
Information
| = -
LA
r=
ot ! . _L e
s ot —=f et
I l'ﬂ
LoT3 ] o
frer :ﬁ "i |-—l 1[_7"_’:;_: )

40-Pin Coramic Package Dimenstons (CS Package)

3

120204
12080

40-Pin Plostic Package Dimensions (PS Package)

Hebice 28 and Z-bus ste Lademarks ol Zileq. Inc




SYNERTEK

& SUBSIDIARY CF HOMEYWELL

Microcomputer
Protopack -Emulator

28703

PRODUCT
SPECIFICATION

PRELIMINARY

Prototyping version of Synertek Z8.
Piggyback 2716 EPROM program memory.
Pin-compatible with Z8-01 masked-ROM for
hardware debugging or low-volume production.
Complete microcomputer on-chip

128 bytes of on-chip data RAM

32 1/Q lines

Socket for 2716 2KxB8 EPROM
Two 14-bit counter /timers.
Duplex UART arxd baud-rate generator,

L B K N

Vectored priority interrupt systern.

Up to 62K of external data memory.

Up to 62K of external program memory.

On-chip crystal, RC, or LC oscillator.

High-speed instruction execution.
Working-register operations = 1.5us
Average instruction = 2.2us

Single +5V supply voltage.

All inputsfoutputs TTL compatible,

The Synertek Z38-03 Microcomputer Protopack Emula-
tor is 8 ROM-less version of the Synertek Z8 single-chip
microcomputer. A removable 2716 EPROM plugged

BLOCK DIAGRAM

intc the 24-pin “piggy-back” socket atop the Z8-03
atlows pin-compatible emulation of the Z28-01 masked-
ROM version.

PACKAGE DRAWING

2716 EPROWM"

* NOT INCLUDED

QUTPUT INPUT Voo GND XTAL &% DS AW RESET
- MACHINE TIMING &
PoRTa L 1] INSTRUCTION CONTROL
| ALY {T
UART EXTERNAL
|<: EPROM
I FLAGS PROGRAM
TIMER ME'_WORY
coupgj-ens REG. POINTER
REGISTER FILE PROGAAM
INTERRUPT 1242 8.8tT COUNTER
CONTROL T T ‘r
L)' a4 F L]
PORT 2 PORT 0 PORT 1
vQ ADDRESS OR VO ADDRESSIDATS OA 11O

{MT PROGRANMABLE] (NIBBLE PRGGAAMMABLE) (BYTE PROGRAMMABLE)

Z3 and Protopack are trademarks of Zilog, (ne.




S Z8"-03

Ordering Temperature Number
Information Part Number Range of Pina Package Description
Z8.03 RS 0°C to +70°C 40 Ceramic 8-Bit Microcomputer Protopack Emulator
Package
Information
42 il
T OO OODOOoOOoDOoOOOoOOO0pea oo oo
B svvenres
e D s
L_EEEDDGDEDDEDFﬂﬁ“w:?

2,020 MAX

PIN 1
IBENTIFICATION

=] I—--o.nsoz.tm
| 120 MAX

W %ELI _______ I i I

7
atie t
— ._1% :.3;3__? I
o 3
\ oaw__ | —+| b-Looso=iispotHEnDs  —=lb—a s 0.425
—] 0.40¢ = 010 TYP Tre .t + 00T TP L
1.900 -t
REF
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Hoppy Disk

SYNERTEK

ASUBSIOIARY OF HOMEYWELL

Controller (FDC)

SY1791-02/SY1793-02

MICROPROCESSOR
PRODUCTS

Pin and function compatible with Western-Digital
FD1791-02 and FD1793-02

Single 5-volt power supply

Accommodates both Single Density {(FM) and Double
Density {(MFM) formats

+ |BM format compatibility:
IBM 3740 Single-Density
IBM System-34 Double-Density
*  Nurmerous automatic controd functions

The $Y1791-02/5Y1793-02 Floppy Disk Controller is a
fully programmable device intended for microprocessor
based systems. Autonomous operation permits complete
control of floppy disk functions with minimum CPU inter-
vention required. Programmability is provided to allow

either single-density {FM) or double-density {MFM}
formats compatible with IBM standards, or formats
uniquely defined by the user. The 5Y1791-02 uses
nagative-true data bus logic; the SY1793-02 uses
positive-true,

<: STATUS ——= Wa
REGISTER - TG42
—— WPHT
. BEDDEBY Sbars PN f—n WEATOE
{0eo.DR7} BUFFERS |~V fr—— ¥
f— T
COMMAND le—— READY
AEGISTER e sTEP
pisk  |— DiRC
mTL%zGFIgcs |—= E2RLY
— LATE
an | oo PIN ASSIGNMENTS
DATA CONTROL
C> REGISTER HLD S
71 HLT Nee+ [ #0 [ neee
= :i';:w wel: 29 [F wrao
—— WD ss 381 pbAQ
. oy .7 oy ede whow
WE ——= PROCESSOR W
INTERFACE 0 ol =
Ap ———=] CONTROL A e s
Ay DE0 [ 7 #* O TR
INTRO <I:> SECTOR oei[]s 33 1) WR/VFOE
REGISTER ;730 E] 32 READY
DRQ ~ar——
‘ . BE: [ 10 sy1791.02 3] wo
CLK ——= e B ] 11 0[] we
B85 [} 12 2 [ 1643
{} DENOTES S¥1793.02 SIGNALS oms (] 12 200 mo
. 087 [ 14 27 |1 RAW READ
Figure 1. SY1721.02/8Y1793-02 Block Diagram ster o s 26 |0 RELK
ORDERING INFORMATION iR [ 18 2 [1Rc
EARLY [ 17 240 ck
ot e | Packace | oaTaBusLOGIC Late [ 12 G
e 2z ITEST
§YC1791-02 | CERAMIC | NEGATIVE-TRUE ano O 20 2 vec 1481
SYD1791-02 CERDIP NEGATIVE-TRUHE
SYP1791-02 PLASTIC NEGATIVE-TRUE .
SYC1793-02 CERAMIC POSITIVE.TRUE 179302 HAS POSITIVE-TRUE DATA BUS LOGIC,
“4NC PINS ARE INTERNALLY OPEN CIRCUITED.
SYD1793-02 CERDIP POSITIVE-TRUE VOLTAGES APPLIED FO THESE PINS HAVE ND
SYP1793-02 PLASTIC POSITIVE-TRUE AFFECT.
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DETAILED LIST OF FEATURES

* Replaces Western-Digital FD1791-02 and

FD1793-02

Single 5-volt power supply

40-pin DIP package

Automnatic track seek with verification

Accommodates single-density {(FM} and

double-density (MFM} formats

Soft-sector format compatibility

* |BM 3740 {single-density) and System 34
{double-density) compatible

* Single or multiple record read with automatic
sector search or entire track read

» Selectable record length (128, 256, 512, 1024
bytes)

Single or multiple record write with automatic
sector search
Entire track write for initialization
Programmabte Controls
Selectable track-to-track stepping time
Selectable head settling and engage times
Head position verification
Side verification
Double-buffered read and write data flow
DMA or programmed data transfers
TTL-compatible inputs and outpuis
Write precompensation (FM and MFM)
Comprehensive Status Register

1.0 GENERAL DESCRIPTION
1.1 Functional Blocks in the §Y1791-02/5Y1793-02

The SY1791-02/8Y1793-02 Floppy Disk Controller {FOC)
consgists of several functional sections, as shown in
Figure 1. Detailed operation of each section is described
below.

¢ DATAREGISTER (DR} — This 8-bit read. write register is
used as a holding reqister during Disk Read and Write
operations. During Disk Read operations, seriat data is
assernbled in the Drata Shift Register then transferred in
parallel to the DR, where it is made available to the data
bus. Ina Disk Write operation, parallel data is transferred
from the data bus to the DR 1o await transfer tothe Data
Shift Register. The DR is also used, while executing a
Seek command, to hold the Track address.

* TRACK REGISTER {TR) — This B-bit read/write register
holds the track number of the currert Read/Write head
position. It can be incremented (decremented) by one
each timethe head is stepped in{out), toward track 76
{00} The TR's contents are compared with the track
nurnber (recorded in the disk’'s ID field) during Read,
Write, or Verify operations. This register should not be
leaded when the device is busy.

¢ SECTOR REGISTER {SR) — This 8-bit read./ write regis-
ter holds the address of the desired sector position. The
contents of the register are compared with the recorded
sector numbser in the 1D field during disk Read or Write
operations. This register should not be loaded when the
davice is busy.

* COMMAND REGISTER (CR)— This 8-bit write only reg-
ister holds the command which is being executed. This
register should not be loaded when the device is busy
unless the execution of the current command is to be
averridden. This is accomplished with the Interrupt
command.

* STATUS REGISTER (STR} — This 8-bit read only register
holds daevice status information. The meaning of the STR
bits is a function of the contems of the Command
Regrister.

CG{X) = X'6+ X' + X5 + . The CRC logic checks all

1.2 MPU Interface Pin Functions

DATA SHIFT REGISTER [DSR) — As part of the Disk
Interface Logic and Control, this 8-bit register agsembles
serial data from RAW READ input during READ opera-
tions, prior to transfer to the DR. During WRITE opera-
tions it accepts parallel data from the DR and serially
transfers it to the Write Data output.

CRC LOGIC — This logic, part of Disk Interface Logic and
Control, does the checking or the generating of the 16-
bit Cyclic Redundancy Check {CRC}. The polynominal is:

information, starting with the address mark, uptothe
CRC characters. The CRC register is preset 10 ones
before data is shifted through 1he circuit.

ARITHMETIC/LOGIC UNIT (ALU) — A part of Disk inter-
face Logic and Control, the ALU does serial compari-
sons, increments, and decrements. Jtis used for register
modification and comparisons with the 1D field recorded
on the disk.

TIMING AND CONTROL — All Processor and Floppy
Disk interface controts are generated through this kogic.
The internal device timing is generated from an external
clock.

AM DETECTOR — The Address Mark Detector, part of
Disk Interface Logic and Control, detects ID, Data and
Index Address Marks during read and write
aperations.

MASTER RESET (MR} — A low on this input resets the
device and loads hax 03 into the command register. The
Not Ready status bitistatus bit 7) is reset during MR (ow.
When MR is driven high, a Restore command is exe-
cuted regardless of the state of the Ready signal, and hex
1 is loaded into the Sector Register.

CHIP SELECT{CS)— A low level on this input selects the
FOC and enables processor communications with the
FDC.

DATA BUS LINES (DBO-DB7 on $Y1791-02 and DBO-
DB7 on 8¥1793-02)—Bi-directionaldatabus usedfor
transfer of data between the system MPU and the FDC
{negative-true for the 5Y1791-02, positive-true for the
SY1793-02).
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REGISTER ADDRESS LINES {A0-A1) — These inputs
addressthe m_ternalrﬂjisters for access by the Data Bus
lines under RE and WE control.

REGISTER ADDRESS CODES
Al AD READ WRITE
o ¢ STATUS COMMAND
0 1 TRACK
1 0 SECTOR
1 [ DATA

READ ENABLE (RE}— If TS is low, a low on this input
enables the addressed internal register to output data
onto the data bus.

WRITE ENABLE (WE) — If C5 is low, then a low on this
input gates data from the data bus into the addressed
register.

INTERRUPT REQUEST (INTRQ) — This opendrain output
is set high at the completion or termination of any opera-
tron and is reset when a new command is loaded into the
Command Register or when the Status Register is read.
Use 10K pull-up resistor te Voo,

DATA REQUEST {DRQ) — DRQ is an open drain output,
DRQ high during read operations indicates that the Data
Register (DR) containg data. When high during write
operations, DRQ indicates that the DR is empty and
ready to be loaded. DRQ is reset by reading or loading the
DR during read or write operations, respectively. Use
10K pull-up resistor to Ve,

CLOCK {CLK}— This input requires a square wave clock
for internal timing reference (2 MHz for 8-inch drives,
1 MHz for 5-inch drives).

1.3 Floppy Digk Interface Pin Functions

READ GATE [RG) — A high on this output indicates that
afield of zeroes (zeroes or ones) has been detected in FM
[MFM) encoded information. This can be used to indicate
to a data separator that a gyne field has been found.

WRITE DATA {WD} — This output to the disk drive
electronics supplies one pulse per required flux
trangition. .

READ CLOCK {RCLK) — The RCLK input is a nominal
square-wave clock signal derived from the data
stream. Phasing (RCLK relative to RAW READ) is
important, but polarity (RCLK high or low) is not.

RAW READ {(RAW READ] — This is the data input to the
FDC from the drive. This input must be a negative pulse
for each recorded flux transition.

HEAD LOAD {HLD) — The HLD output notifies the drive
1o engage the Read/Write head against the medium.

HEAD LOAD TIMING {HLT} — The HLT input, which is
generated by external togic, indicates that a sufficient
time has elapsed for the head to have engaged.

STEP — The step cutput provides a pulse to the disk drive
electronics to cause each incremental head mave-
ment.

DIRECTION {DIRC} — The DIRC output defines the
directicn of the step, ltis high for stepping the head in
towards track 76, and low for stepping the head out
towards track 0.

EARLY — A high EARLY output indicates to external
circuitry that the WD pulse shoutd be shifted early
for write precompensation.

LATE — A high LATE cutput indicates to external
circuitry that the WD puise should be shifted tate
for write precompensation,

TRACK GREATER THAN 43 {TG43} -— This output
informs the drive that the Read. Write head is positioned
between tracks 44-255 inclusive. This output is valid
during Read and Write commands.

WRITE GATE (WG} — The WG output is set hight when
writing to the disk if all the Write prerequisites have been
met. WG is used to enable the drive’s write circuitry.

READY — Thig input indicates disk readiness to perform
any Read or Write command. READY must he high for a
Read or Write command to be accepted. K READY is low
and the FDC receives any such command, the command
is not executed and an interrupt is generated if the
MNot-Ready status bit ts set.

WRITE FAULT (WF)/VFO ENABLE (VFOE) — This pin is
used as both an input and output. During Write opera-
tions after WG is high, this pin acts as an input tosense a
negative transition indicating a Write Fault. if a Write
Fault is detected, the Write command is terminated, the
Write Fault status bit is set, and INTRQ goes high.

During Read operations, WE/VFOE is an putput used to
synchronously control external RCLK circuitry. VFOE
will go true (low) when the following are all true:

1. HLD and HLT are true; .

2, gettling time, it programmed, has expired;

3. the SY1791-02/8Y1793-02 is inspecting

data from the disk,

TRACK Q0 {TROO} — This input, when low, indicates
to the FDC that the Read/Write head is positioned
over track @.

INDEX PULSE (F) — This input is generated by the drive
electronics to indicate the start of a track.

WRITE PROTECT (WPRT) — This input is sampled
whenever a Write command is received. A fow termi-
nates the command and sets the Write Protect status bit.

DOUBLE DENSITY (DDEN) — This input selects either
single or double density operation. When DDEN is low,
double density is selected. When DUEN is high, single
density is selacted.

TEST (TEST) — This input is used for testing purposes
and should be tied to +SV, or left open, by the user uniless
interfacing to voice coil motors. When low, the motor
stapping rate is increased (see Figure 3b).

2.0 FUNCTIONAL OPERATION

2.1 Single/Double Density Selection
The SY1791-02/8Y1793-02 has two selectable data
densities, determined by input DDEM.

2.2 Clock Selection

In addition to DDEN, the CLK input datérmines overal
circuit timings, and must be properly selected. A 1MHz
CLK input is normally used for 5 mini-diskette drives
and 2MHz for standard 8" drives.
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2.3 DRQ Oparation

The DRQ output indicates that a data transfer operation is
required. For disk read operations, DRQ signifies that the
Pata Register needs to be read so that the next data byte can
be received. For disk write operations, DRQ signifies that a
data byte has been transmitted and another must be
entered. DRQ may be used as a “handshake” control signal
in a DMA based systam.

2.4 DMA Sequences

In disk read operations, DRC goss high when a serial daia
byte is assemnbled in the Data Register. DRQ is reset when
the byte is read by the DMA controller [or system processor).
i a newly assembled byte is transferred into the DR (from
the DSR) before the'DR has been read, then the overwritten
byte in the DR is lost. Furthermore, the Lost Data status bit
inthe Status Register is set, to indicate this condition. Read
operations continue until the end of sector is encountered.

Disk write operations are similar. DRQ is activated when
the data byte is transferred from the Data Register to the
Data Shift Register, indicating that the DR is ready to be
Ioaded with another byte. It is cleared when the new
byte is loaded by the DMA controller {or system pro-
cessor). However, if the new byte is not loaded by the
tima the prior byte is shifted out, then a byte of all zerces
is written on the diskette and the Lost Data status bit in
the Stalus Register is set.

2.5 Disk Read Operations

For disk read operations, the FDC requires RAW READ and
RCLK inputs. RAW READ is a low going pulse for each flux
transition. The FDC detects the rising and falling edges of
RCLK and uses these edges to frame RAW READ data/
clock inputs. RCLK is provided by some drives, butif not it
must be provided externally iphase-lock-loops, one-shots,
counters, etc.} To assist in genarating RCLK, the FDC has a
RG {Read Gate) output, which may be used to acquire
synchronization. Whenever two bytes of zeroes are
detected in read operations {in single-density mode), RG
is activated (high} and the FDC must find a valid AM
{Addrass Mark)within the next 10 bytes, If the AM is not
found, RG is deactivated (low} and the saarch for two
bytes of zeroes is re-started. If the AM is found, RG
remains active as long as the FDC is deriving data from
the diskette. For double-density mode. RG is activated
when 4 bytes of hex # or hex FF are detected and the
FDC must find the AM within 16 bytes.

2.6 Disk Write Operations

The fundamental signals in write operations are: WD {(Write
Datal output, WG {Write Gate) output, WPRT {Write Protect)
input, and WF (Write Fault) input. When writing 10 the
diskette, WG goes high enabling the disk drive write elec-
tronics. However, WG will not be activated until the first
data byte has been loaded in the Data Register. This
ensures that false writing will not occur. Writing is inhibited
when WPRT is low. This sets the Write Protect status bit
and an interrupt {INTRQ) is generated.

The WF input signifies a fault condition at the disk drive,
Whan low. it causes the current command to terminate,
sets the Write Fault bit in the Status Register. and gener-
ates the INTRG interrupt.

2.7 Write Pracompensation

EARLY and LATE are two additional signals which are
generated by the SY1791-02/8Y1793-02 during write
operations. They are used for write precompensation func-
tions. Both signals are active-high. The EARLY signal is
active when the WD pulse is o be written early; the LATE
signal is active when WD is 10 be written late, If neither
signal is active, then WD is to be written at its normal time.
EARLY and LATE are valid for both single and double
density modes.

3.0 COMMAND WORDS

The FDC accepts eleven commands. Command words
should be loaded in the Command Register only when the
Busy status bit{status bit B) is low. The sole exception is the
Force Interrupt command. Whanever a command is being
executed, the Busy status bit is set. When a command is
completed, an interrupt is generated and the Busy status bit
is reset. The Status Register indicates whether the
completed command encountered an error or was fault
free. For ease of discussion, commands are divided into

four types. Commands and types are summarized in

Figure 2.

BIT

TYPE COMMAND

RESTORE
SEEK
STEP
STEP IN
STEP OUT

READ SECTOR
WRITE SECTOR

READ ADDRESS
READ TRACK
WRITE TRACK

FORCE
INFTERRUPT

oo e ool
- - o
-0 -0 QoM
£ € € = Ql&a

_._‘
o
= o

=

S S Q| i F T T T T (W
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-
. — ]
-oo|2 3

v 1 1 0

o
[

1=HIGH LEVEL
Figure 2, Command Summary

0=LOW LEVEL

3.1 Type 1 Commands

The Type | commands are Restore, Seek, Step, §t;p-ln,
and Step-Out.

® RESTORE — The RESTORE command is used to position
the Read/Write head to track @ of the diskette. Upon the
receipt of this command, the TROO input is sampled. If
TRODis low, indicating the Read/Write head is positi-
oned over track @, the Track Register is loaded with
zeroes and an interrupt i5 generated. HTROG s not low,
step pulses at a rate specified by the ryry field are tssued
until the TROO input is asserted. Atthisime, the TR is
loaded with zeroes and an interruptisgenerated.li the
TROO input does not go low after 255 stepping pulses,
the FDC terminates operatian, interrupts and sets the
Seek Error status bit, A verification operation takes place
if the W bit is set. The h bit allows the head to be loaded at
the start of the command. Note that the Restore
command is executed when MR goes fram low {true}
to high {false).
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SEEK. — This command assumes that the Track Register
containg the track number of the cusrent position of the
Read Write head and the Data Register contains the
desired track number. The FDC will update the Track
Register and isstse stepping pulses until the comtents of
the Track Register are equal 16 the contents of the Data
Register {the desired track tocation). & verification opera-
tron takes place if the V bit is on. The h bit atlows the head
to be loaded at the start of the command. An interrupt is
generated at the completion of the command.

STEP — Upaon receipt of this command, the FDC issues
one stepping pulse to the disk drive. The stepping motor
direction is the same as in the previous step command.
After a delay determined by the ryrg field, a verification
takes place if the V bit is on. If the u bit is on, the TR is
updated. The h bit allows the head to be loaded at the
start of the command. An interrupt is generated at the
completion of the command.

STEP-IN — Upon receipt of this command, the FDC sets
DIRC high and issues one stepping pulse. Il the u bit is
on, the Track Register is incremented. After a delay
determined by the ryrg field, a verification takes place if
the V bit is on. The h bit allows the head to be loaded at
the start of the command. An interrupt is generated at
the completion of the command.

STEP-QUT — This command i identical to the Step-In
command, except that DIRC is set low and the Track
Register is decremented for each step pulsa if the u bit is
high.

3.1.1 Type | Command Qption Bits

The operation of the option determining bits for Type |
commands is summarized in Figures 3a and 3b.

The detailed descriptions of the Type | option bits follow.

rirg (Step Rate] — These bits select the rate at which
step pulses are1ssued. Notethatthe stepping rates are
independent of DDEN select. Both single and double-
density modes step at the same rate.

V(VERIFY}— This bit is used to select track verification at
the end of the stepping sequence. During verification,
the head is loaded and after an internal 15*ms delay,
the HLT input is sampled. Note: f TEST=0, theinternal
delay to HLT sampling is < = 300us. When HLT is true,
the first encountered ID field is read from the disk. The
track address of the |D field is then compared to the Track
Register. If there is a match and a valid ID CRC, the
varification is complete, an interrupl is generated and
the Busy status bit is reset. If there is not a match, but
there is a valid 10 CRC, an interrupt is generated, the
Seek Error status bit {status bit 4) is set, and the Busy
status bit is reset. If thers is a match but not a vali¢ CRC,
the CRC Error status hit {status bit 3) is set, and the next
encountered ID field is read fram the disk for the verifica-
tion operation. If an 1D field with a vafid CRC cannot be
found after four revolutions of the disk, the FDC termi-
nates the cperation and genarates an interrupt.

h {Head Load} — This bit determines if the head istobe
Ioaded at the beginning of the command. If so, the HLD
output goes high {active) and remains in this state until

aIT
7|6|6fa|312]|1]0 COMMAND
0|Dy0 |0 |h|V]|r|r| RESTORE
001D |1 |h |V r|te] SEEK
G| G V]uih [V ]r |rg] STEP
01 1| 0|u|h|V]eg|tg] STEPIN
Oj1{t|u|h |V r]|r STEP-OUT
STEPPING MOTOR RATE
(Sae Tabla of Figure 3kl
¢ = No Verification
VERIFY 1 = Verity at destination track
L 0= HLD Reset
HEAD L(Li\[:h[1 = HLD Set

| . 0 = No update of Track Register
UPDATE -[1 = Update Track Register
each step pulsa

Figure 3a, Type | Command Option Bit

_ STEPPING RATE
TEST |1 | ra [oLK = 1MAz | CLK = 2WHz
H 0449 6 ms 3 ms
H 0|1 12 ms B ms
H 110 20 ms 10 ms
H 111 30 ms 16 ms
L == ] ~400us ~200ps

Figure 3b. Stepping Motor Rates

the FDC receives a command to disengage the head. if
the FEXC is idle (not Busy) for 15 disk revolutions, then the
head is automatically disengaged (HLD goes low). I track
verification is selected (V="1"), then the head loading is
affected, as follows:
— h=90,v=1
HLD is activated pear the end of the sequence, an
internal 18* msec delay occurs, and the FDC waits
for the HLT input to go active {high) before verifying
track identification.

— h=1,V=1
HLD is activaled at the start of the sequence. Then

an internal 15* msec delay otcurs and the FDC
waits for HLT to go active before verification.

& yu{Update) —With Update salected { u ="1"), the Track

Register is updated at each step pulse. The updata opar-
ation increments the Track Register for stepping in
toward track 76 and decrements it for stepping out
toward track 0.

*30 msec delay for 1 MHz CLK.
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3.2.1 Type | Command Signals

Typa ) commands cantrol the operation of the STEP and
DIRC {Direction) output signals of the FDC.

* STEP — A 2 us (MFM) or 4 us {FM) positive-true
output pulse is generated at a rate determined by the
rirg fisld of the command (ses Figure 3b}. Each step
pulse moves the Read/Write head one track Jocation
in a dirgction controlled by the DIRC outpul.

¢ DIRC — The DIRC output determines the direction of
the track stepping. A high level indicates step direc-
tion IN towards track 76, a low level indicating direc-
tion OUT towards track @.

In addition, the Type | commands use the following
signats: ‘

* HLD {Head Load} — This output is used to control
movament of the Read/ Write head against the record-
ing medium. HLD is set at the beginning of a Type |
command if b ="1"", near the end of a Type 1 com-

“mandifV="1"and h="0", or immediataly when a
TYPE H or TYPE 1l command is executed. Once HLD is
setitremains high until a subsequent Typelcommand
with h="0"andV="0"isloaded, oruntilthe FDC goes
into its mon-busy state after 156 index pulses.

* HLT (Head Load Timing) — The low ta high transition
of this input indicates that a sufficient time has
slapsed for the drive’s head to become engaged. It
typically follows HLD going high, by a time delay
which ig dependant on the particular drive’s charac-
teristics. If not available from the drive electronics,
this input must be generated by the user {typically by
means of one-shot timers). Figure 4 illustrates an
example of HLD and HLT timing.

The togical AND of HLD and HLT is status bit 5§ for

Type | commands, and it controls the operation of the
disk read and write functions.

HD ) ENGAGED HEAD
{OUTPUT} DISENGAGE HEAD

L N % H - O A mk Sl
HLY i ENHGE:c?ED h Y
[INPUT} hHEAD DISENGAGED
HEAD RESPONSE TIME

{300 — HOOO}

Figure 4. HLD/HLT Timing Example

3.2 Type H Commands

The Type Il commands, Read Sector and Write Sector,
permit actual data to be read from or written onto the
diskette. Before the command is entered, it is necessary
for the processor to have loaded the Sector Ragister with
the number of the desired sector. Figure 5 is useful for
understanding the operation of Type Il commands,

3.2.1 Type | Command Basgic Operation Sequence

The basic operation of Type ¥ commands is outlined as
the following sequenca:

— The ID field is located by the detection of the ID AM
(ID Address Mark).

— The Track Number in the ID field is compared to the
contents of the Track Register. If it does not match,
then the ID AM search begins again.

— As a selactable option, the Side Mumber is checked
for a match. If selected, a failure to match again
causes the ID AM search to re-start.

— The Sector Number is compared to the contents of the
Sector Register. If there is not a match, the 1D AM
search is again begun.

— The Sector Length field is entered into the FDC and
stored internally for use in Read or Write operations.
The value of the Sector Length byte is determined
when the diskette is farmatied (initialized) and must
have one of the values in the table of Figure 6.

— The 1D field CRC1 and CRC2 bytes are checked with
internally generated CRC. if they maich, then the
command {Read or Write) is parmitted; if not, the CRC
Error status bit is set and the search for the ID AM is
begun again.

If the Track Number, Side Number, Sector Numbear, and
CRC all check properly within 4 disk revolutions {5 index
pulses), then the command continues; otherwise the
Record-Not-Found status bit is set and the command is
terminated with an interrupt (INTRQ).

SECTOR LENGTH NUMBER OF BYTES
FIELD {hex| IN SECTOR
00 123
o 256
0z 512
63 1024

Figure &. Sector Langth Field Codes

GAFR | ID TRACK SIDE SECTOR
2 [AM | NUMBER NUMBER | NUMBER

SECTOR |CRC { CRC | GAP |DATA | DATA |CRC | CRC | GAP
LENGTH 1 3 2 AWM |FIELD | 1 2 3

T 1
DATA FIELD 1D FIELD

T
DATA FIELD

Figura 6. General Track Format
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BIT
7|16)5|4|3|2]|1]|0 ]| COMMAND
1[0|0|m|S|E|C |0 | READSECTOR
1101 |m|SJE|C |ay] WRITE SECTOR

3.2.2 Typell Command Option Bits

Several bits in the Type Il command words are used to
select various options. Figure 7 surmnmarizes the special
control bits which ara autlined, as follows:

* ap (Data AM) — The ag bit is used to select which of
two Data Address Mark bytes is to be stored in the
Data AM field for Write Sector operations. A1 inag
causes hex FB to he stored, indicating that the data
field is actually deleted data. A 0" in ag causes hax
FB 1o be stored, indicating undeleted data.

* S (Sidel — The 5 bit is compared with the LSB of the
Side Number [in the |D field), if the side number com-
pare option has been enabled by the C bit.

¢ C({Compare}— This bit enables the comparison of the
Side Numbar {in the ID field} with the 5 bit of the
Type Il command.

¢ E (Delay) — The E bit causes a 15 msec delay to be
inserted between the time the HLD (Head Load} out-
put is activated and the time the HLT (Head Load
Timing] input is strobed and checked.

* m (multiple Records) — This bit is used to select
whether one sector {m = "0’} or more than one
sector {m = 1) is to be read or written. For single
sector operation, the interrupt is generated and the
command is terminated immediately after the sector
oparation is complete. Multiple sector oparation,
however, is somewhat differerd. After the first sector
operation is complete, the FDC Sector Register is
incremented and the sequence is re-started. In this
way, the next sequential sactor number is read or
writtan. Likewise, aftar it is complete, the Sector Reg-
ister is again updated and the sequence re-started.
This continues until tha Sector Register has incre-
mented to a number higher than any sector on the
current track. At this point, the sequence terminates,

——- COMPARE ENABLE (C}

0= No dalay | i
DELAY (E} 1 =15 ms dalay between HLD activating and HLT Sampling

MULTIPLE SECTORS {m}

|— DATA ADDRESS MARK {ag)

0 = Write hex FB {data} into Data Address Mark fiald
1 = Write hex FEB (deleted datal into Data AM fiald

0 = Side nembar not tested
7 = Side number tasted

HLD activation and HLT S

0 = Compare SIDE Numbar LS8 to 0
SIDE NUMBER(S! — 4 _ comnare SIDE Number LSE to 1

= Read {or Write) Single Sectors

1 = Read {or Write) Multipla Sactors

Figura 7. Type Il Command Option Bits

3.2.3 Type Il Command Operation

The spacific operation of the Read Sector and Write
Sector commands, once the ID field is properly eéncoun-
tered, is outlined below:

* READ SECTOR — When the correct Track Number,
Side Number {if selected), Sector Number, and CRC
have been identified, the Data Field check commen-
ces. The Data AM must be found within 30 bytes for
single-density (or 43 bytes for doubie-density) from
the time the last CRC byte for the ID field was encoun-
tered. f not, the Record-Not-Found bit in the Status
Register is set and the command is terminated. After
the Data AM is found, the data bytes are entered
through the internal Data Shift Register and trans-
ferred 1o the Data Register. Each byte transferred
resulisina DRQ. The Data Register mustbe unloaded
(read) by the MPU or DMA controller before the next
byte is fully receivad. If not, then the new byte is
written over the previous byte in the Data Register,
the previous byte is lost, and the Lost Data status bit is
sel. At the end of the Data Field, the CRC bytes are
compared to the internal CRC generatedby the FDC, It
they do not match, the CRC Error status bit is set and
the command is terminated, aven if it is & multiple-
record command {m = 17}, At the end of the
sequence, the Data AM encountered in the Data Field
determines bit 5 of the Status Register. (f tha Data AM
was hex FB{undeleted), then bit5 is setto "0, hex FB
{deleted data) causes bit 5 to be set to 1",

* WRITE SECTOR — The Write Sector command oper-
ates in a fashion very similar to flead Sector. When
the correct Track Number, Side Number (if selected},
Sector Number, and CRC have been identified, a DRC
is generated, requesting the first data byte which is to
be written on the diskette. The FDC then counts 11
bytes for single-density {or 22 bytes for double-
density) to account for part of the gap batween the |D
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and DATA fields (Gap 2 in Figure 5). At this point, i
the DRQ has been serviced and a data byte storedin
the Data Register, the WG output goes true (high) and
6 bytes of zarges for single-density {12 bytes for
double-density} are written on the diskette. This
accounts for the remainder of Gap 2. {if the DRG had
nat been serviced, the Lost Data status bit would have
besn set and the command terminated), Following
Gap 2. the Data AM is written, This byte is either hex
FB {undeleted data) or hex F8 {deleted data) and is
determinad by the slate of the ag bit in the com-
mand byte, {see Figure 7). Finally, the data is written
on the diskette, starting with the byte already loaded
in the Data Register. As each byte is transferred from
the Data Reagister to the Data Shift Register to be
stored on the diskette, a DRQ is generatad to the MFU
or DMA control unit requesting the next data. If any
DR is not serviced intime, the Lost Data status bitis
set and a byte of zeroes is stored on the diskette, but
the command is not terminated. After the last data
byte is stored on the diskette, the two-hyte CRC (gen-
erated in the FDC) is then stored on the diskette,
Finaily, after the CRC bytes, the FDC stores one more
byte ihex FF), the WG output goes low {false}, and the
command is terminated.

3.3 Type Il Commands
There are three Typa Il Commands:

¢ READ ADDRESS — Read the next ID field {6 bytes)
into the FDC.

¢ READ TRACK — Read all bytes of the entire track,
including gaps.

* WHRITE TRACK — Write all bytes to the entire track,
including gaps.

3.3.1 Type Il Command Option Bit
There is one option bit for Type lll commands.

* E({DELAY)— This option bit acis the same for Type HI
commands as it doas for Type Il commands. See
section 3.2.2 for further information.

3.3.2 Type lll Command Operation

¢ READ ADDRESS — When this command is issued,
the head is loaded (HLD high) and the Busy status bit
is set. The next |0 field encounterad on the diskette is
then read & byte at a time, using DRQ initiated data
transfers to the MPU or DMA. controller. Six bytes are
entered, comprising the entire 1D field. They are:
Track Number (1 byte); Side Number {1 byte); Sector
Numbar (1 byte); Sector Length (1 byte); and CRC (2
bytes}. Although the CRC bytes are passed unaltered,
the FDC checks their validity and sets the CRC Error
status bit accordingly. Part of the operation of this
command causes the Track Number 10 be stored in
the Sector Register of the FDC. The command ends
with the generation of an interrupt (INTRQ} and the
clearing of the Busy status bit.

* READ TRACK — The initiation of this command
causes the head to be loaded {HLD active) and the

Busy stalus bit to be set. Reading of the track starts
with the next encaunteréed Index pulse and continues
until the following Index Pulse. Each byte is
assembled and transferred to the Data Register. Asin
any normal read operation, a DRQ output is generated
with each byte, signalling to the MPU or DMA control
unit that the byte is ready. CRC and Gap bytes are
treated as any other byte. No CRC checking is per-
formed. When all bytes are transferred, the Busy sta-
tus bit is cleared, and INTRQ goes high.

* WRITE TRACK — The start of this command causes
the head to be loaded (HLD active) and the Busy status
bit to be set. Data is written onto the track when the
first Index pulse is encountered, and terminated al
the subsaquent Index Puise. DRQ is activated imme-
diately after the command is issued to permit
adequate time for the first byte to be made available
hefore the Index is found. If this time is not encugh
and the Index Pulse occurs before the Data Registeris
loaded, then the command is terminated. Once the
data transfers begin, the DRQ is generated for each
byte as needed. Any byte which is not transferred into
the FDC intitne causes a byte of all zeroes to be stored
on the diskette instead. Address Marks and CRC bytes
are generated by the FDC in response to farmat
control bytes supplied by the system MPU or DMA
control unit. When all bytes are tramnsferred, the
command is terminated, the Busy status bit is
cleared, and INTRQ is set high.

3.4 Type IV Command

Force Interrupt is the only Type IV command. This
command permits the MPL to terminate {abort} any
command in progress. Figure 8 tabulates the Type |V
command option bits.

Thefour bits, lo-13, are used to select the condition of the
interrupt occurrence. Regardiess of which bit is set, any
command currently being executed is immediately
terminated and the Busy status bit is cleared, indicating
“Not Busy™. Then, when the condition is met, INTRQ
goes high, causing the required interrupt.

If lo-13 are akl "0, no interrupt oceurs, but any currently
executing command is immediately tarminated. f more
than one condition is selected, tlhen the interrupt occurs
when any of the conditions is met.

To clear the interrupt, it is necessary to read the Status
Register or to write the Command Register. An exception,
howaever, is for I3= 1 [Immediate Interrupt}, For this case,
the interrupt is cleared with another Force Intarrupt
command with lo-13 all 0.

3.5 Status Register

The Status Register permits the MPU to monitor a variety
of conditions in the FDC. For each command, the individ-
ual status bits have their own meaning. When a
command is initiated lexcept for the Force Interrupt
command}, the Busy status bit is sel and the others are
cleared or updated. If the Force Interrupt command is
entered when another command is in progress, the Busy
status bit is cleared, bul the others remain unaffected.
Howaever, if the Force Interrupt command is initiated
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0 COMMAND
1[1]0 Iz [ k|h|k FORCE INFERRUPT

L D = No effect
READY TRANSITION ) {_ £orces INTRG when READY input goes low-wo-high

0 = No effect
NOT-READY TRANSITION -E = Forces INTRC when READY input goes high-to-low

0= No effect
INDEX PULSE 1 = Forces INTRG on next INDEX pulse input

L immeDIaTE {0 Noeflect

1 = Forces INTRQ immediately

Figure 8. Force Interrupt Command Flags

STATUS BIT
COMMAND 7 6 -] 4 3 2 1 0
ALL TYPE | Not Write Head Seek CRC Track Indlex Busy
Ready | Protect | Loaded | Emor Error 1]
READ SECTOR Mot 0 Record | Rec not | CRC Lost DRQ Busy
Ready Type Found | Error Data
WRITE SECTOR Not Wnite Write Rec not | CRC Lost DRQ Busy
Ready | Protect | Fault Found | Error Data e
READ ADDRESS Not 1] o Rec nat {CRC Lost DRQ Busy ?
Ready Found  Error Data C
READ TRACK Not v} 0 0 1} Lost DRO Busy =
Ready Data o
WRITE TRACK Not Write Weite o 1] Lost CRG Busy
Ready | Pratect | Fault Data
Figure 9. Status Register Summmary
when there is not ancther command in progress, the + BUSY
other status bits are cleared or updated and represent 0= Not Busy
the Type | Command status. Figure 9 illustrates the = Busy (Command sequence in progress)

mearting of the status bits for each command. e RECORD TYPE

Detailed descriptions of each status bit function follow: 0 = Non-deleted data mark
e NOT READY 1 = Deleted data mark
0O = Drive is Ready ¢ WRITE FAULT
1 = Drive is Not Ready 0 = No write fault
e WRITE PROTECT 1 = Write fault has occurred
0 = WPRT input is high {unprotected) * RECORD NOT FOUND
1 = WPRT input is low [protected) 0 = Desired track and sactor properly found.
» HEAD LOADED Updating ¢lears this bit
0 = Head is not currently loaded 1 = Desired track and sector not found
1 = Head is loaded and engaged {both HLD and HiT * CRC ERROR
are active) 0 = Mo CRC error. Updating clears this bit
¢ SEEK ERROR 1 = CRC check error encountered
0 = Desired track was found. Updating clears this bit s LOST DATA
1 = Desired track was not found 0 = No data lost. Updating clears this bit
* TRACKO 1 = MPU did not respond to DRQ. Data was lost
0 = TROQ input is high * DATA REQUEST (DRQ)
1 = TROO input is low {Read Write head is on 0 = DRQ not in progress. Updating clears this bit.
Track 8) 1 = DRQ currently in progress
* INDEX

0 = IP input is high {no index mark}
1 = [P input is fow {index mark)
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" 3BYTESOF A1, DR = F6

4.0 DISK FORMATTING

Disk formatting (initialization} is accomplished by the
Write Track command. Each byte for the entire track
must be provided for proper formatting. This includes
gap as well as data bytes.

The sequence required to format a diskette begins with
positioning the Read/Write head at the desired track,
Once this has been done, it is necessary to perform a
Write Track command to store all the information on a
track. The Write Track command uses DRQ to request
each byte from the system MPU, starting with the byte at
the beginning of the physical Index Pulse and ending

13
—LI e — COMPLETE SECTOR—=
GAP 3 s
Sl (oo e o o, [ o3| a2, (o5 edon [ o | i, [ 46 5208
SYNG FIELD
INDEX DETECTED — |
INDEX AM
DR = F& WRITE
2 TIMES MFM ONLY.
T M
aee |t 10| TRack | sioe [ secTor [sector |crc [cre | ear | oata | pata | oo [ cne
3 |*' am| numeen | numeer | numBER [LenaTH| 1 | 2 | 2 I"am | FIELD
DR = FE J
TRACK NUMBERS: 00 - 44 2 BYTE CRC
WRITTEN
SINGLE SIDEC: NUMBER = 00 DR =FB CR=F7
DOUBLE SIDED,  SIDE 0= 00
DOUBLE SIDED, SIDE 1 =01 2 BYTES CRC WRIFTEN
—i DR-FB
BYTES/SECTOR
SECTOR NO. | A
SECTOR LENGTH
01-1A 128 | 286 o m
01-0F 256 | 512 ol= 26
01-08 51z | 1024 0z= 512
02« 1024

Figure 10. 1BM Compatible Sector/ Track Format

with the last gap bytes at the end of the track. Figure 10
illustrates the IBM standard for track formatting.

Normatly, each data byte stored on the diskette must be
generated by the system MPU and passed into the FDC
Data Register. However, there are exceptions 1o this
rule. If a data byte of hex F5 through FE is entered into
the Data Register, then the FDC recognizes this as Data
AM with missing clocks or CRC generation code. Conse-
quently, F5 through FE must not be used in gaps, data
fields, or 1D fields, as this will disrupt normal operation of
the FDC during formatting.
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4.1 IBM 3740 Format DATA 0. OF
This singile-density {FM] format utilizes 128 bytes” B(:e:f BYTES COMMENTS
sector. The bytes tobe generated by the system MPU for ik P o
use in the execution of the Write Track command are - (Past Index)
shown in Figure 11, 00 12
4.2 IBM System 34 Format F& 3 Writas C2
This double-density {MFM) format utilizes 256 bytes/ FC ¥ | index AM
sector. The bytes to be generated by the system MPU for | 4 50]_
use in the execution of the Write Track command are e 12 = Gap
shown in Figure 12, s 3 Writes 1D AM
4.3 Non-1BM Formats Sync Bytes
Unique (non-IBM} formats are permissible providing the EE 1 D AM
following restrictions are understood. AX 1 Track Number
* Sector length may only be 128, 258, 512, or 1024 (00-4¢)
bytes oX 1 Side Namber
. (00 or 01)
* Gap sizes must conform to Figure 13. XX 1 Sector Number
101-14)
m 1 Sector Length
ONE 1266 Bytes}
E F7 1 Causes 2-Byta
DATA NO. OF SECTOR CRC to be
BYTE BYTES COMMENTS (:) Written
fhex} 4E 22}—|-Gap 2 (1D Gan)
FF 407 | Gaps 00 12 g
=
{Post Index) F5 3 | writes1D AM Z
o0 6 Sync Bytes ]
FC 1 Index AM =
FF 2% FB 1 Drata AM o
- Gap 1
P 40 | 266 | Data Fie
00 & F7 1 Causes 2-Byte
CRC to be
FE 1 1D AM Written
XX 1 Track Number 4E 64 Part of Gap 3
{00-4A} | @ {Data Gap)
0x 1 Side Number 4E 598 Gap 4
100 or 01} Pre Index)
b4 1 Sector Number
101-1A} NOTES: 1. THIS PATTERN MUST BE
a0 1 Sector Length ?:,:.g(m 26 TIMES PER
ONE 1128 bytes) 2. CONTINUE WRITING HEX
SECTOR | 7 1 Causes 2 Byte 4E UNTIL FOC COMPLETES
T CRC 1o he SEQUENCE AND GENERATES
@ Written INTRG INTERRUPT.
FF 11 - Gap 2 10 Gap)
00 6 Figure 12, Byte Seq for IBM System-34 Formatting
FB 1 Data AM
ES 123 Data Field SINGLE DOUBLE
F7 1| Causes 2.Byte GAP DENSITY DENSITY NOTE
CRC tobe [FM] IMFM)
Written Gap 1 16 bytes FF 16 bytes 4E 2
FF 27 Part of Gap 2 Gap 2 11 bytes FF 22 bytes 4F
L @ {Data Gap} 6 bytes 00 12 bytes 00 1
FF 247 Gap 4 3 bytas A1
(Pre Index} Gap 3 10bytes FF | 16 bytes 4E
4 bytes 00 8 bytes 00 2
NOTES: 1, THIS PATTERN MUST BE 3 bytes AT
WRITTEM 26 TIMES PER TRACK, Gopd 16 bytes FF 16 bytes 4E 2
2. CONTINUE WRITING HEX FF
UNTIL FDC COMPLETES
SEQUENCE AND GENERATES NOTES: 1, THESE BYTES COUNTS ARE EXACT.
INTRQ INTERRUPT 2. THESE BYTES COUNTS ARE MINIMUM
EXCEPT FOR 3BYTES A3, WHICH 1S
EXACT.
Figure 11, Byte Saguence for IBM 3740 Formatting Figure 13, Gap Size Limitations
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5.0 ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Rating Sy mbol Allowable Range
Supply Voltage Vee -0.3V 10 +7.0¢
Input/Qutput v
Voltage N 0.3V 10 +7.0V
Operating Temp. Toe 00w 70°C
Storage Temp. Tste -55°C 10 150°C

Allinputs contain protection circuitry 10 prevent damage to high
static charges. Care shoukl be exercised ¢ prevent unneces-
saty application of vol in of the all limits.

Stresses above those listed under “Absolute Maximum
Ratings™ may cause permanent damage to the device. Thisisa
strass rating only and functional operation of the device at these
or any cther conditions above these indicatedin the aperational
sections of this specification is not implied.

D.C. CHARACTERISTICS (Vg =5V £ 5%, T, =0-70°C)

CHARACTERISTIC SYMBOL MIN MA X UNIT
input High Voltage ViH 2.6 - v
Inpuat Low Voltage ViL - 0.8 v
Input Leakage Current, Vyy = 0V to Vo I — +10 A
Output High Voltage, 1 o ap = -100 A VoH 2.8 - v
Output Low Voltage, I gap = 1.6 mA VoL - 0.45 v
Qutput Leakage Current, VauTt = Voo loL - 10 i
Power Dissipation (Vg = 5.25V) P - 525 mwW
input Capacitance Cin - 15 pF
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MPU READ CYCLE TIMING

- TIK

X

a

Tgpr-——d S — p—

Toace

INTRO

MPLU WRITE CYCLE TIMING

A0, &1

e Trp —

it

DRQ

Ton
[— Tmnj

INTRO

MPU READ CYCLE REQUIREMENTS {Vcc = 5V £ 6%, T, = 0—70°C}

la— —Tir

CHARACTERISTIC SYMBOL MIN MAX UNIT NOTE
Address and C5 Setup Time TseT 50 - ns
RE Pulse Width TrE 400 - ns
Agdress and T3 Hold Time THLD 10 - ns
Data Access Time Toacc - 300 ns CL = 50pF
Data Hold Time TooH 50 150 ns Cp = BOpF
DRG Reset Delay Torr — 500 ns
INTRQ Reset Detay TiRrr - 3000 ng 1
1. Timing shown is for 2MHz CLK frequency, For t MHz, this parameter is doubled,
MPLU WRITE CYCLE CHARACTERISTICS (Ve =6V £ 5%, T = 0-70°C)
CHARACTERISTIC S¥YMBOL MIN WA X UNIT NOTE
Address and C8 Setup Time TseT 50 - ns
WE Pulse Width Twe 350 - ns
Address and C3 Hold Time THLD 10 — ns
Data Setup Time Tps 250 — ns
Data Hold Time ToH 20 - ns
DRQ Reset Delay Torr — 500 ns
INTRQ Rest Delay TirR — 3000 ns 1

1. Timing shown is for 2MHz CLK frequency. For 1MHz, this parameter is doubled.

MICRO-

wa
o
—
o
v}
[
=
==
O.




5

S$Y1791-02/5Y1793-02

CLK

SYSTEM CLOCK REFERENCE

Teve

Tep:

INDEX PULSE INPUT

T

WRITE FAULT INPUT

Twe

MASTER RESET INPUT

Tur

MISCELLANEOQUS TIMINGS (Voo =5V + 5%, Ty =0 —-70°C)

= CHARACTERISTIC SYMBOL MiN " MAX UNIT NOTE
= Clock Low Time Teot 230 20000 ns 2
2" Clock High Time Ten2 200 20000 ns 2
' DIRC Setup Time Toir 12 - us 2
STEP Pulse Width Tsrp 2,40t 8 - us 1
Index Pulse Width T 10 - Hs 2
Write Fault Pulse Width TwF 10 - s 2
Master Reset Pulse Width Tma 50 - Hs 2

1. Depands upon FM/MFM rmode and CLEK frequency. See timing figure balow.
2. Timing shown 1s for 2 MHz clock: Minimum time doubles for 1 MHz cloek.

STEP AND DIRECTION MOTOR CONTROL TIMING

DIRC
OUTPUT}

STEF IN
STEP OUT

STEF
[OUTPUT)

Tow

Tste

Tstp PULSE WIDTH

CLK MODE
FREQ. | "mfm | M
TMHz Aus Bus
2MHz 2us dps

Tere
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INPUT DATA TIMING CHARACTERISTICS

RAW READ \ { *_/
N/

T | Tew T
RCLK X x
Ta ] Te
Te
SYMBOL DESCRIPTION COMMENTS
T Tc, RCLKs period, must be
c c P LK [ ope | NOMINAL RCLK TIMES | =
greater than 1.5 usec. FREQ. Ta Ta Tc
Ta T and Tg must each be TMHe MFM H 2 4 s
Te greater than 800 nsec, Fm a 4 8 b
MFM 1 1 2 us
Sl z 2 4 s
RAW READ Pulse Width. Normally is
N .y MODE
100-300 ns, May be any width providing :RLE'B MEM ="
Tow ft is en;:;elv W|thc||nRF(l:(I:-l’.<K stab]g tlmel..llf ‘ Rz | <600m | < 1200m
it extends beyor:l tranSItlor?, then it 2MHz | <300ns | < 600
must be constrained by the values in the
table,
Tee RAW READ Pulse Period CLK MODE
FREQ. MFM M
1.6 ps min, at 2 MHz 1MHz 4, 60085 | dorfus
3.2 ys min. at 1 MHz 2MHz 2. 3ordus | 2ordus
T. Ty T4 and Tz must each be greater than 40 ns,
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DISKETTE DATA TIMING CHARACTERISTICS

READ ENABLETIMING WRITE ENABLE TIMING
]
Tor | Tow
DRQ DRQ |
Torr =
- Tap Torn
RE WE
WRITE \_AF:TE
DATA DATA
READ READ
DATA REGISTER DATA REGISTER fe——Two REGISTER REGISTER

CLK MOGE TDR Tap TDW TWD UMNIT
FREQ. nom. max, nom. max,
MFM a2 270 32 23.0 Ty
TMH;
2 em ] 55.0 84 a7.0 s
MFM 16 135 16 115 s
MHz e 32 776 32 235 m
= WRITE DATA TIMING WRITE GATE TIMING
=
; T. T
g ] Twp h -
=
1rl

"
WRITE '
wD GATE d
iOUTPUTH
EARLY, LATE wi A /-\
{OUTPLTS) 4

FIRST WD LAST WD

CLK Twp Ty Th Twy Twt
FREQ MQDE min,  max, min. min_ nom, nom, unIT
1 MH. MFM 300  5OG 250 280 2000 2000 neec
: ETFM | 900 1100 | — = a000 | 4000 | nsec |
. 2 mne LMFM | 150 250 | 125 125 1000 | 1000 | nsec
; FM | 450 550 = = 2000 | 2000 | msec
i
]
|
F
]
i
1 3-38




SY2661

MICROPROCESSOR
PRODUCTS

Enhanced
Programmable
Communications
SYNERTEK Interface

INL PRELIMINARY
ACLSICIAR T L FIONE rELL
SYNCHRONOUS OPERATION * Automatic serialt echo mode {echoplex)
5 to B-bit characters plus parity : Local or r(-_zrnote T&lmenallncelloolf back mode
* Single or double SYN operation Baud ratfgzd;:{o ?g;{ X ioc )
+ Internal or external character synchronization — doto 62 9 bps { clock)
* Transparent or non-transparent mode — de to 15.625K bps {64X clock)
& Transparent mode DLE stuffing (Tx) and detection {Rx)
* Automatic SYN or DLE-SYN insertion OTHER FEATURES
* SYN. DLE and DLE-SYN stripping * Internal or external baud rate clock
* 0dd. even, or no parity * 3 baud rate sets (2661-1, -2, -3)
* Local or n_emute maintenance loop back mode » 16 internal rates for each set
* Baud rate: dc to TM bps (1X clock) * Double buffered transmitter and receiver
* Dynamic character length switching
ASYNCHRONOUS QPERATION + Full or half duplex operation
* 5 to 8-bit characters plus parity & TTL compatible inputs and cutputs
* 1, 1% or 2 stop bits transmitted ¢ AxC and TxC ping are short ¢ircuit protected
* (Odd, even, of no parity * 3 open drain MOS outputs can be wire-ORed
* Parity, overrun and framing error detection * Single bV power supply
* Line break detection and generation * No system clock required
* False start bit detection + 28-pin dual-in-line package
PIN CONFIGURATION
et = DATA BUS S¥N/DLE
ez O nmlm 0p-0y ot ——N oL
Ox ]2 27 [dpg N v YN 1
rup [ 2 26 ve t %
GND [] 4 25 [ RWE/BHOET REGISTER
i OPERATION
o.[]s 2 QoA RESET ——um] m:;:? REGISTER
sde  npms ——
D 7 2z [osk MODE
o =1 [ RESET REGISTER 2 TRANSMITTER
COMMAND
T=eisvne] o 20 [ BRCLK TRS:?:‘T b ROV
ATATUS HOLDING
Mg pHTo AEGISTEA
cedn 18 [ VaEMTO5EAG eryyerrre I
Aglfi2 17 [ CT8 SHIFT A
= = TIMING REGISTER
Rwl]1a 18 [] BCo CUK ——=1 5 UD-RATE
Aty [ 14 15 ) TxRDY TxC '1%5233'2:
R - CONTROL AECEIVER
AECEFVE-
HODI:AD‘;';G [~ AxADY
DSR 4 REGISTER
ORDERING INFORMATION beb === REGEIVE | —ixD
ET8 —G Rl SHIFT
ATS =+—(] REGISTER
Part No. Package BT —d
SYP2661-X | Plastic THT/ o
SYD2661-X Cerdip
SYC2661-X Ceramic
Figure 1. Block Diagram
X=1,2ar3
{Sge Table 1)
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Table 1 Baud Rate Generator Characteristics
2661-1 (BRCLK = 4.9152 MHz}

MR 2 Actual Froquency
3 2 1 [i] Baud Rate 16X Clock {KHz} Percent Error Divisor
Q o] Q o] 50 0.3 — 6144
o] o] 4] 1 75 1.2 — 4096
0 4] 1 0 110 1.7598 0.0 2793
0 ] 1 1 1345 2152 - 2284
o] 1 0] 0 150 24 — 2048
0 1 0 1 200 32 — 1538
0 1 1 0 300 48 — 1024
0 1 1 1 600 96 — 512
1 0 0 0 1050 16.8329 0.196 292
1 4] ] 1 1200 182 — 256
1 o 1 0 1800 237438 019 171
1 0 1 1 2000 31.9168 -0.26 154
1 1 0 0 2400 384 - 128
1 1 0 1 4804} 768 — 64
1 1 1 0 9600 1563.6 — 32
1 1 1 1 19200 307.2 - 16
2661-2 {BRCLK = 4.9162 MHz)
MR 2 Actual Fragquency
3 2 1 [+ Baud Rate 186X Clock {KHz) Parcent Error Divigor
o o 4] ] 455 0.7279 0.005 6752
o ) ¢ 1 80 08 — 6144
o ) 1 ¢ 75 1.2 — 4096
) ) 1 1 110 1.7598 -0.01 2793
G i [¢] 0 134.5 21562 — 2284
a 1 0 1 180 24 — 2048
Q 1 1 0 300 48 — 1024
Q 1 1 1 600 9.6 — 512
1 aQ 0 0 1200 19.2 — 256
1 a 0 1 1800 28,7438 019 1m7m
1 a 1 0 2000 319168 -0.26 154
1 a 1 1 2400 384 —_ 128
1 1 0 0 4800 76.8 — 64
1 1 0 1 9600 163.6 - 32
1 1 1 o] 19200 307.2 — 16
1 1 1 1 38400 614.4 - 8
2661-3 (BRCLK - 5.0688 MHz)
MR 2 Actusl Frequency
3 2 1 1] Baud Rate 16X Clock {KHz) Parcant Error Divisor
o] 0 Q 4] 50 08 — 63386
0 0 0 1 75 1.2 — 4224
0 3] 1 o 110 1.76 — 2880
¢ o] 1 1 1345 21623 00186 2355
G 1 0 0 150 24 — 2112
4] 1 o} 1 300 48 — 1056
0 1 1 o] 800 9.6 — 528
0 1 1 1 1200 19.2 — 264
1 0 0 4] 1800 288 — 176
1 Q 0 1 2000 32.081 0.253 158
1 0 1 0 2400 384 —_ 132
1 0 1 1 3600 57.6 — 88
1 1 4] 4] 4800 76.8 — 56
1 1 Q 1 F200 115.2 — 44
1 1 1 Q 9600 153.6 — 33
1 1 1 1 19200 316.8 3125 18

Note: 16X CLK 15 used in asynchronous mode. In synchrongus mode, clock muhiptier is 1X and BRG can be used only for TxC,
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SIGNAL DESCRIPTIONS
CPU INTERFACE

RESET (Reset)

A high on this input performs a master reset on the SY2861,
This signal asynchronously terminates any device activity
and clears the mode, command and status registers. The
device assumes the jdle state and remains there until initial-
ized wath the appropriate control words.

Ag, Ay (Address O, 1)

Address lines used to select the internal registers.

R/W (Read. Write)

The direction of data transfers between the EPCl and the
CPU is controlled by the R/W input. When CE and R/W are
both low the ¢contents of the selected registers will be trans-
ferred to the data bus. With CE low and R/W high a write to
the selacted register is performed.

CE (Chip Enable)

When low, the selected register will be accessed. When high
the Dg-D7 lines will be placed in the high impedance state.

DBy-0B+ {Data Bus}

An B-bit threa-state positive true data bus used to transfer
commands, data and status betwean the EPCI and the CPLU.

TxRDY {Transmitter Ready)

This output is the complement of status register bit SRO.
When low, it indicates that the ransmit data holding register
{TxHR} 15 ready 10 accept a data character from the CPU. It
goes high when the data character is loaded, This output is
valid only when the transmitter is enabled. [t is an open drain
output which can be “wire-ORed" 10 the CPU interrupt.
RxRDY {Receiver Ready)

This cutput is the complement of status register kit SR1.
When low, it indicates that the receive data holding register
{RxHR} has a character ready for input 1o the TP It goes
high when the RxHR iz read by the CPU and aiso when the
raceiver is disabled. It is an open drain cutput which can be
"wire-0ORed” 10 the CPU interrupt line,

TxEMT/DECHG

This cutpul is the complement of status register bit SR2.
When low, it indicates that the transmitter has completed
serialization of the last character loaded by the CPU, or that a
change of state of the DSR or DCD inputs has occurred. This
output goes high whan the status register is read by the CPU
if the TXEMT condition does not exist. Otherwise, the TxHR
must be loaded by the CPU for this line to go high. It is an
open drain output which can be “wire QR-ed” to the CPU
interrupt line,

TRANSMITTER/RECEIVER SIGNALS
BRCLK (Baud Rate Clock)

Clock input to the internal baud rate generator. This is not
required when external receiver and transmitter clocks are
usad.

RxC/BKDET {Receiver Clock, Break Detect)

When the EPCI is programmed for External Receiver Clock,
this pin will act as an input and ¢ontrol the rate at which a
characier is received. The frequency is programmed in Mode
Register 1 and may bs 1X, 16X or 64X the baud rate. Data

are sampled on the rising edge. If internal Receiver Clock is
programmed this pin wall provide an output, either a 116X
clock or Break Detect signal determined by programming
Mode Register 2.

TXC/XSYNC {Transmitter Clock/External SYNC)

When the EPCI is programmed for External Transmitter
clock, this pin will act as an input and control the rate at
which the character is transmitted. The frequency is pro-
grammed in Mode Register 1 and may be 1X, 16X or 64X the
baud rate. Data changes an the falling edge of this clock. If
the UPCI is programmed for Internal Transmitter clock, this
pin can be either an cutput providing a 1X/16X clock or an
input for External Synchronization determined by Mode Reg-
ister 2 programming.

RxD [Receive Data)

RxD is the senal data input 1o the receiver.

TxD {Transmit Data)

TxD is the serial data output from the transmitter. When the

transmitter is disabled the output will be in the high, “Mark”,
state.

DSR (Data Set Ready)

DSRisan input that can be used to indicate to the UPCI Data
Set Ready or Ring Indicator. Its complement appears in the
Status Registar as bit SR7. A change of state on DSR will
causa TxEMT/DSCHG to go low if either CRO or CR2 = 1.

DCD Data Carrier Detect}

The DCD input must be low for the receiver to operate. If
DCD goes high while receiving, the RxC is internally inhi-
bited. The complement of DCD appears in the Status
Register as bit 5R6. A change of state in DCD will cause
TxEMT./DSCHG to go low if either CRO or CR2 = 1.

CTS{ Clear To Send)

The CTS input must be low for the transmitter to operate, If
cTs goes high while transmutting, the character currently in
the Transmit Shift Register will be transmitted before termi-
nation TxD will then go to the high level (Mark).

DTR {Data Terminal Ready}

The DTR output i the complement of CR1. It 15 normally
used to indicate Data Termina! Ready.

RTS {Request To Send)

The ATS owiput is the cormplement of GRS If the Transmit
Shift Register is not empty when CRS is resat, RTS wili not
go high until one TxC after the last serial bit is transmitted.

FUNCTIONAL DESCRIPTION

The imternal organization of the EPCI consists of six major
biocks, (see Fig. 1) These are the Transmitter, Recaiver,
Clock Control, Operation Control, Modem Control and S¥N-
/DLE Control. These blocks internailly communicate over
common daia and control buses. The data bus is also linked
to the CPU via a bi-directional three-state interface.

Brisfly, thesa blocks parform the following functions:

Transmitter

The Transmitter receives parallel data from the CPY and
converts it to a serial bit stream, inserting Start, Stop, and
Parity bits, as selectad by the user. and outputs a composite
serial data stream.
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Receiver

The Receiver accepts serial data from the sending device,
converts it to a parallel format checking for appropriate Start,
Stop and Parity bits and Centrol Characters, as selected by
the user, and sends the assembled character to the CPLL

Timing Control

The Timing Contrel block contains a programmable Baud
Rate Generator {BRG) which is able to accepl external
Transmit {TxC} or Receive (RxC) clocks or to divide external
clock (BRCLK) for controlling data transfers. The BRCLK input
allows the user to program one of 16 commonly used baud
rates.

Operating Control

The Operation Control block contains four registers; Made
Ragisters 1 and 2, (MR1, MR2} the Command Register {CF}
and Status Register {SR). These ragisters are used to store
configuration and operation commands from the CPU. They
generate the necessary internal control signals for proper
device operation, and maintain status information for the
CPU.

Modem Control

The modem control section provides intarfacing for three
nput signals and three output signals used for "handshak-
ing" and status indication between the CPU and a modam,

8YN.DLE Control

This section containg control circuitry and three B-bit regis-
ters storing the SYN1, S¥YN2, and DLE character provided by
the CPU. These registers are used in the synchronous mode
of operation 1o provide the characters required for synchroni.
zation, idle fill and data transparency.

OPERATION

The EPCl's operation is determinad by programming the
Mode and Command Registers. Baud rate, asynchronous or
synchronous communication, and SYN characters are deter-
mined before enabling the transmitter or receiver.

Asynchronous Receiver Operation

After the Mode Registers are configured the receiver is
enabled when the RxEN bit in the Command Register (CR2)
15 setto a 1 and DCD is low. The EPCl then monitors the RxD
input waiting for a high to low transition. f a transition is
detected, the RxD input is again sampled one-half bit time
later. If RxD is now high, a search for a valid start bit is begun
again. If RxD is still low a valid start bit 15 assumed and the
recaiwver continues to sample the RxD input at one bit time
intarvals until the correct number of data bits, parity bit and
one stop bit have been assembled. The character is then
transferred to the Receive Data Holding Ragister (RxHR);
RxROY in the status Register is set (SR1}; the RxRDY output
goes low. If the character length is less than 8 bits, the high
order urused bits in the holding register are set 1o zero. The
parity error, framing error, and ovetrun error status hits are
strobed into the status register on the positive going edge of
AxC correspending to the received character boundry, Seg
Figure 6 and 8.

If the stop bit is present, the receiver will immediataly begin
its search for the next start bit, If the stop bit is absent (fram.-

ing error}, the recewear will inlerpret a space bit if it parsists
into the next bit time interval. If a break condition is detected
{AxD is low for the entire character as well as the stop bit),
only one character consisting of all zaros {with the FE status
bit set) will be transferred te the holding register, The RxD
input must return 1o a high condition before a search for the
next start bit begins. See Figure 9.

Pin 25 can be programmed as a Break Detect (BKDET) output
by setting both bits 4 and 7 of Mode Register 2 (MR2). When
these bits are set and a break is detecied, the BKDET output
wili go high. If RxD returns high for at least one RxD time,
BKDET will reture low,

Synchronous Receiver Operation

When the EPCI is programmed for synchronous operation
the receiver will remain idle until the receiver enable bit
[CR2)is set. At this time the EPCl enters the hunt mode. Data
ara shifted into the receive data shift register (RxSR) one tnt
at a time, Tha contents of RxSR are then compared to the
contents of the SYN1 register. If the two are not equal, the
naxt bit is shifted in and the comparison is repeated. When
the two registers match, the hurt mode is terminated and
character assembly mode begins. If single SYN operation 1
programmed, the SYN DETECT status bitis set. If douhle SYN
operation is programmed, the first character assembled after
SYN1 must be SYNZ in order for the SYN DETECT bit to be
set. Qtherwise the EPCI returns to the hunt mode (Note
that the sequence SYNT-SYN1-SYN2 will not achieve
synchronization}. See Figure 6.

When synchronization has been achieved, the EPCI con-
tinues to assemble characters and transfer them 1o the
holding register, setting the RxRDY status bit and asserting
the AXROY output each time a character is transferred, The
PE and OE siatus bits are set as appropriate. Further receipt
of the appropriate SYM sequence sets the SYN DETECT sta-
tug bit, If the S¥YMN stripping mode is commanded, SYN
characters are not transferred 16 the hoiding register. Note:
the 5YN characters used to establish initial synchronization
are not transfarred to the holding register in any case.

By setting MR24 (MR2 bit 4) and MR27 = 1 pin 9
[R%C/XSYNC} will be programmed as an external jam syn-
chronization input, When XSYNC is selected internal SYN1,
SYN1-SYN2 and DLE-SYN1 detection is disabled. Each posi-
tive going signal on XSYNC will cause the receiver 1o
establish synchronization on the rising edge of the naxt RxC
pulse. Character assembly will start with the RxD input at
this edge. XSYNC must be lowered prior to the next rising
edge of RxC. This external synchronization will cause the
SYN DETECT status bit 10 be set until the status register is
read. Refer to XSYNC timing diagram,

ASYNCHRONOUS TRANSMITTER OPERATION

When the EPCl 15 programmed 1o transmit the transmitter
will remain idls untii CT5 is low and the TxEN bit {CRO) is set.
The EPClwill respond by setting status register (SR} hit 0 and
asserting the TxRDY output. When the CPU writes a charac-
ter into the transmit data holding rewster (TxHR), SRO is
regset and TxRDY returns high. The character is then trans-
ferrad to the transmit shift register MxSR} when it is idle or
has completed transmission of the previous charactsr, SRO
is again set, and TxRDY goes low See Figure 7.
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In the asynchronous mode, the transmitter automatically
sends a start bit followed by the programmed number of data
bits, the least significant bit being sent first. It then appends
an optiona! odd or even parity bit and the programmed
number of stop bits, i, foilowing transmission of the data bits,
a new character 1s not available in the transmit holding regis-
ter, the TxD output remains in the marking {lmgh) condition
and the TXEMT/ DSCHG cutput and its corresponding status
bit are asserted. Transmission resumes when the CPU loads
a new character into the holding register. The transmitter
can be forced 1o oulput a continuous low (BREAK) condition
by setting CR3.

SYNCHRONOUS TRANSMITTER QPERATION

When the EPCI is initially programmed for synchronous
transmigsion it will remain in the idle state (RxD high} untit
TxEN is set. At this point TxD remains high, TxRDY will go
low and both will stay in this state until the first character
{usually a 8YN character] is written into the TxHR, This starts
transmission, with TxRDY going low each time a character is
shiftad from the TxHR to the TxSR. If TXRDY 15 not serviced
before the previous character is shifted out of the TxSR, the
TxEMT output will go low and the EPCI will automatically fill
the pending gap with SYN1, S¥YNJ, SYN2 doublets, or DLE-
SYN1 doublets, depending on the state of MRS and MR17.
Transmission will be continuous until TXEN is reset to 0.
See Figure 7,

If the send DLE it {CR3) is set, the DLE character is automat-
ically transmitted prior to the transmission of any character
stored in the TxHR. Since this is a one time command, CR3
does not have to be reset.

EPCI PROGRAMMING

Before data communications can be started the EPCI must be
programmed by writing to its mode and command registers.
Additionally, if synchroncus communication has been selec-
ted the appropriate SYN1, SYN2 and DLE registers must be
loaded. Reference the Register Addressing Table and Initiali-
zation Flow Chart for address requirements and program-
ming procedure.

The Register Addressing table shows MR1 and MR2 at the
same address. The EPCI has an internal pointer that initially
directs the first read or write to MR1, then on the next access
at that same address the pointer diracts the operation 16
MR2. A similar sequence occurs for the SYN and DLE regis-
ters; first SYN? then SYN2 then DLE. If more than the
required number of accesses are made the internal pointer
resets to the first register. Tha pointer is also raset to MR1
and S¥YN1 by a RESET input or a read of the Command Regis-
ter, but unaffected by any other read or write operation,

REGISTER FORMATS

The register formats are summanzed in Figures 2 through 5,
MRt and MR2 define the general operating characteristics.
The Command Register controls the basic operation defined
by MR1 and MR2. The Status Register indicates the EPCI
operating status and the condition of external inputs. These
registers are cleared by a RESET input (SR6 and SR7
excepted).

MODE REGISTER 1 (MR 1}

MR11 and MR10 select the communication mede and baug
rate multiplier. Mote: the muliplier in asynchronous mode
applies only if the external input option 15 selected by MR24
and MR25.

MR13 and MR12 select Character length. Character length
doas not include the parity bit, when selected, and does not
include the start 2nd stop bits in asynchronous operation.
MR14, when set, selects parity. A parity bit will be transmit-
ted with each character, and a parity check will be performed
on each character received.

MR 15 selects either odd or aven parity.

In the asynchroncus mode MR16 and MR17 select ths
number of stop bits; 1, 1.5 or 2. If 1X baud rate is pro-
grammed 1.5 stop bits defaults to 1 on transmit.

In the synchronous mode MR 17 controls the number of SYN
characters used to establish synchronization, and the
number of fill characters to ba transmitted when TxRDY and
TxEMT are O,

MR16 controls selection of the transparant mode. When
MR16 is set (iransparent selected) DLE-SYN1 is used for
character fill and SYN detect (SR 5), but the normal syn-
chronization sequence is used 1o establish character sync.
When transmitting in the synchronous transparent mode, a
DLE character in the TxHR will cause a second DLE character
to be transmitted. Note: if the send DLE command (CR3) is
active when a OLE character is in the TxHR only one addi-
tional DLE will be transmitted.

The bits in the mode register affecting character assembly
and disassembly (MR12-MR16) can be changed dynamically
(during active receive/transmit operation). The character
mode register affects both the transmitter and recewer;
tharefore in synchronous mode, changes sbould be made
only in half duplex mode {RxEN = 1 or TXEN = 1, but not both
simultaneously = 1). n asynchronous mode, character
changss should be made when RxEN and TxEN = O or when
TxEN = 1 and the transmitter is marking in half duplex mode
{RxEN =0

To effect assembly. disassembly of the next received. trans-
mitted character, MR12-1% must be changed wiathin n bit
timas of the active going state of RKRDY/ TxRDY. Transparent
and non-transparent mode changes (MR16} must occur
within n-1 hit times of 1be character to be affected whean the
receiver or transmitter is active. (n = smaller of the new and
old character lengths.)

MODE REGISTER 2 (MR2)

MR20 through MR23 selact the internal Baud Rate Geneara-
tor (BRG). There are sixteen selectabla rates for each version
as outlined in Table 1.

MR24 through MR27 define the receive and transmit clock
source and the function of ping @ and 25, Reference Figure 3.

MICRO
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Table 2 SY2661 Register Addrassing

CE Ay Aq R/W | Function

; 1 X X X Three-state Data Bus
0 0 0 0 Read Receive Holding Register (RxHR}
4] 0 o] 1 Write Transmit Holding Register (TxHR)
0 ¢] 1 ] Read Status Register {SR)
0 0 1 1 Write SYN1./SYN2/DLE Registers
0 1 0 0 Read Mode Registers {MR1, MR1./MR2}
4] 1 o] 1 Write Mode Registers {MR1, MR1/MR2)
4] 1 1 0 Read Command Register
0 1 1 1 Write Command Register

EPCI Initialization Flow Chart

INITIAL RESET

LOAD

MODE REQISTER 1
]
LOAD

MOOE REQISTER 2 NOTE: MODE REGISTER 1 MUST BE
WRITTEN BEFORE 2 CAN BE WRIT-
TEN. MODE AEGISTER 2 NEED NOT
SYNCHRONOUS?
LOAL NOTE: SYN1 REGISTER
MUST BE WRITTEN
REFORE 5¥N2 CAN BE

WRITTEN, AND S$YN2
BEFORE DLE CAN BE

: SYN1 REGISTER

| l

! M.

; DOUBLE N WRITTE
TRANSPARENT

: MODE?

LOAD

BE PROGRAMMED IF EXTERNAL
CLOCKS ARE USED.

5S¥N2 REGISTER

LoaD
DLE REGISTER
|
=
I COMMAND REGISTER
- -—
] OPERATE 1

; I |

[HSABLE
RCYR AND XMTR

I
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[rlefs]e]= 2] ]]
L JL 13 ] J

|'MOI)E SELECT

ASYNCMODE PARITY BAUD RATE
7|6 | STORBITS 1 0 | MODE FACTOR
6 |4 | TvpE | contrOL
(NVALID syNC | 1
i G ASYNE | lex
2 x [ DISABLED | AEYNC | Bax
EVEN | ENABLED

CHARACTER LENGTH

SYNC MODE O OF
SYNC TRANSPARENCY | FILL BYNC 3|2 | BITS
7 | & | chaR CONTROL CHAR. MODE .
N1-SYN2 | NORMAL SYN1-SYNZ []
NiSvNZ | TRANSPARENT | DLE-svH1 | “O-OLf 7
N NORMAL SYNT
N1 TRANSPARENT | DLE-SYM1 | DINGLE

Figure 2. Mode Register 1

ter still in the TxSR. TxD will then go to the marking state and
TxRDY and TxEMT will go high. Refer to Transmit timing
diagram,

CR1 controls the DTR output. The DTR output is a logical

[efs]es]2] o]
L Ik

|
L sEE BAUD RATE TABLES

complement of CR1,

CR2 {REN) witi enable or disable the receiver. When RxEN =

0. the receiver is in an idle mode with RxRDY high. A0 1o 1
7|6 |8 |4 | Tet| Axc| PING | PINZS MODE transition of RxEN will initiate a start bit search in asynchro-
olololo]| ¢ B The RxC | SYNCIASYNC nous nl'wqe or initiate 1hn_3_ hunt modle in slynchrnnouls
o|oje|1]| E b Tee x| SYNC/ASYNC transmission. & 1 to 0 transition of RXEN immediately termi-
elo|1]|al ¥ 3 1x RxC | SYNC/ASYNG ) .
opoe |11 | 1 1 1| SYNC/ASYNC nates receiver operation.
ofi1|o|o| E | E | Tee | At | SYnC/aS¥mC . .
alt|ol|1]| E ! e 1;( BYNG/ASYNG In the asynchroncus mode setting CR3 will force the TxD
aft|1]o]| 1 E 16x RxC | SYNC/ASYNC i - |-
ali i1 X ' b 16n | SYNCIASYNG on.lnput low [break condltncl;n] at the end ,Of the currgnt trang
1|ofo|o]| E |XSYNC| RxC SYNG mitted character. TxD will then remain low until CR3 is
1|ofo|r]| E || Tee | BKDET ASYNC : . ; " )
ool E |[®8YNG| A SYNE cteared; at that time TxD will go high for @ minimum 1 bit
1 a 1 1 | | 1x BE.DET ASYHNC H : F——
S lelal o £ |wevne | Ruc e time before resuming normal transmission,
tl1fel1] € | | T«C | BKDET ASYNC f i _
vlidslat S b |xsvne | Phee prbi Inlthle synchronous mode semnlg CR3 WII{ force the trans:
T 1 1 16« | BKDET ASYNC mission of the DLE character prior to sending the character

in the TxHR. Because this is a one-time command, bit 3 will
automatically reset.

CRS controls the state of the RTS output. When CR5 = 1,
RTS will go low and the transmit logic will be enabled. A 1 to
O transition of CR5 will cause RTS to go high one TxC time
after the tast serial bit is transmitted, {if the TxSR was not
already empty}.

CR7 and CRE& provide four alternate modes of operation in

Figure 3. Mode Register 2

COMMAND REGISTER [CR}

CRO (TxEN} will enable or disable the transmitter. When
TxEN = 0, TxD, TxRDY and TXEMT are all high, the transmit-
ter is disabled. When TxEN goes active, TaRDY will go low
requesting the first character to be written to the TxHR, and
the TxD cutpiut will be enabled to transmit. When TxEN goes
inactive, the UPCI will complete transmission of any charac-

both synchrenous and asynchrenous oparation. When both
bits are 0 normal operation is selecied.

In the asynchronous mode, when only CRE is set automatic
echo mode is selected. Clocked. regenerated received data
are automatcally directed 10 the TxD tine while normal
receiver operation contnuas. The receiver must be enabled
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{CR2 = 1), but the transmitter need not be enabted. CPU to
receiver communications continues normally, but the CPU to
transmitter link is disabled. Only the first character of a break
condition is echoed. The TxD output will go high until the
next valid start is detected, The following ¢onditions are true
while in automatic scho mode:

1. Data assembled by the receiver are automatically placed
in the transmit holding register and retransmitted by the
transrutter on the TxD output.

2. Fransmit clock = receive clock.

3. TxRDY output = 1.

4. The TXEMT/DSCHG pin will reflect only the data set
change condition.

5. The TXEN cornmand {CRC} is ignored.

In the synchronous mode, when only CRE is set automatic

SYN/DLE stripping 15 performed. The state of MR17 and

MR16 controls which characters are stripped. Reference

Figure & for a detailed example of the characters stripped.

Note: autornatic stripping does not affect setting of the SYN

and DLE detect status bits.

Two diagnostic modes are achievable in both synchronous

and asynchronous operation; local leop back wath CR7 = 1

and CRE =0, and remote loopback with both bits = 1.

Local Loop Back

. The transmitter output is connected to the receiver input.
. DTR is connected to DCD and RTS is connected to CTS.

. Transmit clock is connectad to the receive clock.

. The DTR, RTS and TxD outputs are held high.

. The CTS, DCD, D3R and RxD inputs are ignored.

(S A N

Mote: CR bits 0, 1 and 9 must be set, CR2 i5 a don't care.

Remote Loop Back

1. Data assembled by the receiver are automatically placed
in the transmil holding register and retransmitted by the
transmittar on the TxD output

2. Receive clock is connected to the transmit clock.

3. Mo data are sent to the local CPU, but the error status
conditions (PE, OE, FE} are set.

4. The RxRDY, TxRDY, and TxEMT.BSTHG cutputs ars held
high.

5. CR1({TxEN] is ignored.

6. All other signals operate normally,

STATUS REGISTER

SRQ is the transritter ready {TxRDY) status, it is the logical
complement of the TXRDY output, This bit indicates the state
of the TxHR when the transmitter is enabled (TxEN =1}, A D
indicates TxHR is full, a 1 indicates TsHR is emply and
requires sarvicing by the CPU. This bit is cleared by writing to
TxHR or by disabling the transmitter {TXEN = 0}. Note: SRO is
not set in either the auto echo of remote loop back modes.
8R1 is the receiver ready (RxRDY) status, it is the logical
complement of the RxRDY cutpui. This bit indicates the stale
of the RxHR when the receiver is enabled (RxEN = 1). A 0
indicatas the RxHR is empty, a 1 indicates the RxHR is full
and requires servicing by the CPLU. This bit is cleared by
writing 1o the TxHR or by dizabling the recewver, [RxEN =0}
SR2 indicates a change of state of either DSR or DCD or that
the TxSR is empty. This bit is the logical complement of the
TxEMT/DSCHG output. A read of the status register wall
clear bit 2 if a state change on DSR or DCD has occurred. If a

[ls]sels]a[r]e]

[
QPERATING MODE i

NORMAL OPERATION

011 | ASYNC: AUTO ECHO

SYNC: YN AND/OR
DLE $TRIPFING

1|0 | LOCAL LOOP BACK

1 | 1 | REMOTE LQCF BACK

REGUEST TO SEND —— — ———————~

5 | fI8

0 | FORCE RT3 HIGH

1 T AFTER LAST

BIT IN TuSR 15
TRANSMITTED

1 | FORCE RT3 LOW AND
ENABLE TRANSMITTER

RESET ERROR

4 | AFFECT ON SR

o | NONE
1 | RESETSSA 61TS
i | sa&boNy

TRANSMIT CONTROL (T<EN]

0 | TRANSMITTER
i 0 | DISABLED
1

ENABLED -
DAT
1

0 | FORCEDTRHIGH
1 | FORCE DTR LOW

RECE{VE CONTROL (RaEM}

11 present X

Figure 4. Command Register
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second successive read of the status register indicates bit 2
=0, then DCD or DSR changed. )f bit 2 is sull set, then the
TxSR 1s empty. Because the transmitter does not start until
the first character has been writtent to the TxHR, TxEMT sta-
tus wall not be reflected until transmission of the first
character is complete, TXEMT status is cleared by wniting to
the TxHR or disabling the transmitter. Note: TxEMT status
will be set in synchronous mode even though “fill”" charac-
ters are being transmitted.

SR3 when set reflects a parity error when parity checking is
gnabled in both the synchronous and asynchronous modas,
In the synchronous transparent mode, {MR16 = 1) and the
parity enable bit (MR14) is 0, SR3 will then indicate DLE
detect whan set. This indicates that a character matching
DLE reqgisier was received and the present character is
neither SYN1 nor DLE. This bit is cleared when the next
character following the above sequence is loaded into the
RxHR, when the receiver is disabied or by a reset error
command.

SR4 indicates an overrun error when set. An overrun condi-
tion exists when the CPL does not read the RxHR before the
next recaived character is transferred 1o it {The previous
character is lost.) SR4 is cleared by the reset error command
and when the receiver is disabled.

In the asynchronous mode SRS indicates that the received
character was not framed by a stop bit. if the RxHR is all O's
when bit 5 is set, a break condition was present. In synchro-
nous non-transparent mode, it indicates receipt of the SYN1
character in singie SYN mode or the SYN1-SYN2 pair in
double SYN mode. In synchronous transparent mode this bit
is sat upon detection of the initial synchronizing characters
(SYN1 or SYN1-SYN2) and after synchrenization has been
achieved, when a DLE-SYN1 pair is received. The bit is reset
when the receiver is disabled, when the reset error com-
mand is given in asynchrongus mode, and when the status
register is read by the CPU in the synchronous mode.

SRE and SR7 reflect the condition of the DCD and DSR
inputs respectively. Thewr state iz the logical compiement of
their respective inputs.

[7]e]sla]s]2]1fe]

WHEN SET i= 1) THESE BITS INDICATE
CONDITION RESET BY
TxADY| TuHR EMPTY WRITING TO TxHR
T<ADY = 0
mxROV [ RxHR FULL READ R=HR, DISABLE
ROV =0 RECEIVER
Tx5R EMPTY OR WRITING TO TaHA
TxEMT/DSGHG| STATE GHANGE ON READING STATUS REGISTER
DCG OR BSA
TREMT/DSCHG = 0
ASYNC: PARITY ERROR | HESET ERAQA CMD
! DISABLE RECEIVER
i FE/DLEDET| S¥YNC: PARITY ERROR | P.E RESET BY: RESET ERROR CMD
IF ENABLED OR AND DISABLE RECEIVER
DLE DETECT OLE DETEGT RESET BY: NEXT
CHARACTER LOADING INTO AxHA
OE| OVERRUNDETECTED | AESET ERAOA CMD OR DISABLE
RECEIVER
ASYNC: FRAMING RESET ERAOR CMD OR DISABLE
ERROR REGEIVER
FE/SYNDET
SY¥NC: SYN DETECT READ STATUS REGISTER OR
DISABLE RECEIVER
DGD| COMPLEMENT OF N/A
OCD IneUT
D3R | COMFLEMENT OF N/A
DER INPUT
[7lels]afs][2]1]o]
masTERRESET[ | - Jo o[ ofofa]e]
Reserennonwol—|_!o|o|‘o| ..| _i_]

— SYMBOL INDICATES NO EFFECT

Figure 5. Status Register
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ABSOLUTE MAXIMUM RATINGS

N All inputs contain protection circuitry to prevent damage to high
Rating Symbol | Allowable Range static charges. Care should be exercised to prevent unnecessary
Supply Voltaga Ve —0.3% to +7.0V apphication of voifages in excess of the allowable limits,

Input/ Cutput Voltage Vin —0.3°V to +7.0V Siresses above those listed under “Absolule Maximum Ratings”

i may cause permanant darmage to the device. Thisis a stress raling

Operating Temperature Tor G°C to 70°C only and functiona! operation of the device at these or any other

Storage Temperature T __B5°C ta 150°C condilions above lhose indicated in the operational sections of 1his
876 speciication 15 not imphed.

D.C. CHARACTERISTICS V=50V 6%, T, = 0-70°C, unless otherwise noted

Characteristic Symbol Min. Typ. | Max. Unit
input High Voltage VIH 20 Voo v
input Low Vollage VIL 08 A
Input Leakage Current

VN =010 5.5V N 10 pA
input Leakage Current for High
impedance State ITsI1 10 HA
Output High Voltage: I aap = —400 pA VOH 24 v
Qutput Low Veltage: ILoAD = 2.2 mA VoL 04 v
input Capacitance: fo = 1 MHz CiN 20 pF
QOutput Capacitance Cour 20 pF
Power Dissipation (Vg = 5.25V) Po 800 | mw

RECEIVER/TRANSMITTER SIGNAL TIMING

CLOCKS TRANSMIT TIMING
——Trm —= TemL 1.16 OR. 84 CLOCKS —————————in|
L
TR / {INPUT}
far Tho (— Tran
le— Taan TeAL TaD )(
BACLE )
TG
fars - 'W{‘M, 4/_—\_
pe—Tres
RECEIVE TIMING
Symboi | Characteristic MIN | TYP MAX UNIT
fix TRrTH | TACor AXC HIGH 500 ns
TR/TL | T%C or RxC LOW 500 10 ns
fR/T | TXC or AXC freq. oc 1.0 MHz
_ TpRH | BRCLK HIGH 70 ns
ReC (1X) TgrL | BRCLK LOW 70 08
fBRG | BRCLK freq, [1] 49152 MH:z
TRxs | RxD SETUP 300 ns
TRxtt | FxD HOLD | es0 ng
Trxp | TxD DELAY FROM TxG 650 ns
€y = 150 pF
TTCS SKEW TxD vs TxC [+] ne
CL =150 pF
Note:

1. FgR; = 4.8152 applicable for -1 and -2, Fagg = 5.0688 for -3,
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5 SY2661

READ/WRITE TIMING CHARACTERISTICS
Ve =85.0V + 5%, T, =0-70°C, unless otherwisa noted

Tee Teeo ' Symbol | Charscteristic MIN[MaX ] uniT
— \ ¥ Tee | CF Pulse Width 250 ng
e \ f Tcep | CEto CF Delay 800 ns
TgeT | Acdress and R/W 10 ng
SetUp
g, Ay THLD | Address and R/W Hold 10 ns
R Tpg | Write Data Set Up 150 ny
Tow | Write Data Hold o ns
Tpp | Read Data Delay 200 ns
04-Dy CL =150 pF
WRITE ToF | READ DATA HOLD 100 ns
CL =150 pF
11*+—Tow
% o} ————
= Tor

Table 3  Effect of MR17 and MR16 on Character Fill and Character Stripping (Synchronous Mode)

Synchronizing Characteris)
MR17 | MR16 | Mode Sequence Character Fiil Stripped CR7 =0, CR6 =1
4] 4] Double SYN SYN1-SYN2 SYNT-SYN2 SYN1
Normal SYN1-8YN2UI
1 - 0 Single SYN SYN1 SYN1 SYN1IT
Mormal
O 1 Double SYN SYN1-SYN2Z DLE-S5YN1 DLE-SYNTID
Transparent SYN1-SYN2'{Only lnitial Synchronizing
Sequance)
DLE {also Sets SR3 i Parity Disabled and
i is not Following a DLE or S¥N1}
In 2 DLE-DLE Sequence Only the First DLE
is Stripped
1 1 Single SYN SYN1 DLE-SYN1 DLE-SYN1MI
Transparent SYN1 (only Initial Synchronizing Sequanca}
DLE and DLE-DLE same as Double SYN
Transparerit
Note:
1. Symbol indicates SYN DET status set upon detection of initial synchronizing characters and afier SYNC has been achieved by detection of a
DLE-SYN1 pair.
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SYNCHRONOUS MODE T-61T CHARACTER, NO PARITY

Tul (I}

=]

TxD I DATA ¥ I DATA Z I DATAZ I SYH1 r DATA A [ DaTAS I

WRITE DATA1 WRITE DATA 2 WRITE DATA 3 WRITE DATA 4 WRITE DATAE

TrEN —I

wo UL

C
i

TxEMT I I

ASYNCHRAONOUS MODE 78T CHARALTER, NO PARITY, 1 STOP BIT

= 1 b 1 1 L L L
o Ve e~ LT

1 1 3 1 3 rl 1 1 1 Nl Fi ”ARK 1 Il
DATA 2 I | I DATA 3 I I | DATA4 I I
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LT L] M

TxEMT I I

Figure 7. T, itter Operation Timing Diag
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8-Bit Microprocessor SY6500

Family MICROPROCESSOR

PRODUCTS

SYNERTEK

& SUBSICIARY DF HOMETWELL

® Single § V *5% power supply ® Instruction decoding and gontrol

& N channel, silicon gate, depletion load technology ® Addressable memory range of up to 65 K bytes
® Eight bit parallel processing ® “‘Ready” input

® 56 Instructions ® Direct memory access capabiiity

® Decimal and binary arithmetic ® Bus compatible with MC6800

® Thirteen addressing modes ® Choice of externat or on-board clocks

& True indexing capability ®* i MHz, 2 MHz, 3 MHz and 4 MHz operation
& Programmable stack pointer ® On-chip clock options

* Variable length stack * External single clock input

® interrupt capability * Crystal time base input

® Non-maskable interrupt # 40 and 28 pin package versions

® Use with any type or speed memory ® Pipsline architecture

* Bi-directional Data Bus

The $Y6500 Series Microprocessors represent the first totally software compatible microprocessor family. This family of
products includes a range of software compatible microprocessors which provide a selection of addressable memory range,
interrupt input options and on<hip clock oscillators and drivers. All of the microprocessors in the SY8500 family are
software compatible within the group and are bus compatible with the MCG800 product offering.,

The family includes six microprocessors with on-board clock osciflators and drivers and four microprocessors driven by
external clocks. The on-chip clock versions are aimed at high performance, |ow cost applications where single phase inputs
or crystals provide the time base. The external clock versions are geared for the multi-processor system applications where
maximum timing control is mandatory. All versions of the microprocessors are available in 1 MHz, 2 MHz, 3 MHz and
4 MHz maximum operating frequencies,

MEMBERS OF THE FAMILY ORDERING INFORMATION
PART SY P6E502A
NUMBERS |CLOCKS|PINS |TRG |NMI |RYD|ADDRESSING T
§YB502 jOn-Chip| 40 | v | ~ | v 84 K
$Y6503 - 28 | V| 4K SYNERTEK INC. spﬁfgum, =1 MHz
svesos | v 28 [V 8K NO PREFIX A= 2 MHz
SYB506 - 2 | v vy 4K 0°C to 70°C B=3 MHz
SYB506 - 28 | 4K C =4 MHz
SY6507 - 28 v 8K PACKAGE TYPE
sv6512 lExternal| 40 | | [ 64 K P = Plastic
SY8513 " 28 | V| 4K D = CERDIF
$Y6514 - 28 | 8K C = Ceramic —— SPECIFIC TYPE
SYB515 - 28 | &/ N 4K 02-07
BEXX FAMILY ——— 12.15

Only 6502 and 6512 are avadabie in 3 and 4 MHz
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5 SY6500

COMMENTS ON THE DATA SHEET
The data sheet is constructed to review first the basic “"Common Characteristics” — those features which are common to
the generai family of microprocessors, Subsequent 10 a review of the family characteristics will be sections devoted to each
member of the group with specific features of each,
SY6500 INTERNAL ARCHITECTURE
REGISTER SECTION CONTROL SECTION =
FES TRG fiMli
ABD ~—1 INDEX <::> INTERRUPT
nsc:rs-ren i
ABT -—
ARZ -+ INDEX <::> 1 l l
REGISTER
X o ADY
2453 -—1
ABL
T - I
ABd -— POINTER
] REGISTER
i5H
MBS -—
- -
ALL INSTRUCTION
anz < |<:> g DECODE
[
L
X
ADDRESS | 2
sus Ed
S
I -t ™
H S 5 -
ABE al al ACCUMULATOR TIMING
2 z & EONTROL
o ow ——
| we] | (B B -
£ £ P
, - N T fe—a, i
AB10 +— PCL <:> e, SYES1X
8, I}
2611 ~—] < p PCH
<::> PROCESSOR
ABH ATATUS CLOCK | CLOCK
AB1Z -] REGISTER GENERATOR [* ypyt [ SYE50K
1NFUT DATA s
LATCH
' AR1Z -] < oL <:: l L_.... 8, QuT
: %, 0uT
! AB14 =+—] <:‘/I\ R
!
DATA BUS INSTRUCTION OBE
AB15 +—] BUFFER REGISTER
DB
LEGEND: o
|:> = & BIT LINE oB2
083
DATA BUS
—— =1BIT LINE DBd
BEB5
[
ver
NOTE:
1. CLOCK GEMERATOR 13 NOT INCLUGED ON SY851X,
2. ADDARESSING CAPABILITY AND CONTROL OPTIONS WVARY WITH
EACH OF THE 56500 PRODUCTS,
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SY6500

MAXIMUM RATINGS COMMENT
g Jommeo| vawe [uwe] TS e o e 0
Supply Voltage Ve =03 t0 +7.0 Y taken to avoid application of voltages higher than the maximum
Input Voltage Vin -03tw0+70] V rating.
Operating Temperature Ty 0 to +70 °c
Btorage Temperature TSTG -6 to +150| °C
D.C. CHARACTERISTICS {V(g = 5.0V £5%, T, = 0-70°C)
{81, 82 applies to SYB51X, B, applies to SYE50X)
Symbol Characteristic Min. Max. Unit
Viu Input High Voltage
Logic and @, {in) for } {1,2,3 MHz +2.4 Voo v
alt 650X devices 4 MHz +3.3 Voo v
¥ and @, only for
all 851X devices. Logic All Speeds Vee -0.5 Ve 10.25 v .
as 650X e
V"_ input Low Voltage =] 2
Logic, @, . (650X -0.3 +.4 5
0.8, " (651) 03 0.2 v =2
N input Leading
W, =0V, V=526V ~10 -300 oA
RDY, S.0.
Iin Input Leakage Current
v, =0t 525V, vV, =0
Logic {Excl. RDY, 5.0.) - 2.5 pA
@,.9, {651X) - 100 i1
) 4in) (650X} - 10.0 Iz
ITSI Three-State (OFf State) Input Current
iV, =04t024V,V,  =5625V)
DBO-DB? — %10 Ha
VOH Qutput High Valtage
(I gap = ~100uAde, Ve = 4.75 V) 1,2,3MHz 2.4 - v
SYNC, DBO-DB7, AD-A15, R/W 4 MHz 2.0 - v
VOL Output Low Voltage
(t oap = 18MAQE, Ve =475 V) 1,2,3MMz - 0.4 v
SYNC, DBO-DB7, AD-A15, R/W 4 MHz - 0.8 v
Pp Powar Dissipation 1 MHz and 2 MHz - 700 mw
{Vee = 5.25VI 3IMHz - 800 mw
4 MHz - 200 mw
C Capacitance
(V, =0, T, =25°C, f= 1 MHz|
C, RES, NMI, RDY, IRQ, 5.0., DBE - 10
DBO-DBY — 15
Cout AO-A15, R/W, SYNC - 12 pF
ckbﬁm QNm} {650X) — 1%
C‘,1 o, (651X) - 50
(.‘.,32 a, {651X) - 80
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5 SY6500

TIMING DEFINITIONS, COMPOSITE TIMING DIAGRAM (Ses note at bottom of page 5)
SY651X INPUT CLOCK TIMING

Teve
r X r

. f N
o Vot |‘Tu - Tovraz

. 7

AEF A" REF 8" REF "C”

SYGS0X INPUT CLOCK TIMING

Tueo Thso
B 1IN} Sr /

Tare Tewrm

(

#, [OUT) 7

P Toz- To ™ [* Ten- 'L To Trwmpz
= X
#, touT) 0N

| o —

REF 4™ REF "B" REF "¢

SYGBEXX TIMING (See note at bottom of page 6)

|
I
Taws M Thwn —
7
ADCA "
T Tace Tosu Tanu _‘]

O eann i _‘E—
{READ] b 4
T“Ds T, L]
DBO-DE? T ’E_.._
TWRITE} 3 A

|
SYNC /
[P COOE
FETCH CYCLED
Tas Tewn

- MMM

REF "4 REF "B REF "¢

e
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5 SY6500

DYNAMIC OPERATING CHARACTERISTICS
{Vee = 5.0 £ 5%, Ta = 0° to 70°C)
1 MHz 2 MHz 3 MHz 4 MHz
Parameter Symbol Min. Max. Min. Max. Min. Max. Min. Max. | Units
651X
Cyele Time Teve 1.00 40 0.50 40 0.33 40 .25 40 us
8, Pulse Width Tewie, 430 — 215 - 150 — ns
2, Pulse Width prumz, 470 — 235 — 160 — ns
Delay Between B and @, To o — o — o — ns
@, and @; Rise and Fall Timeas "l Te Te o 25 [+ 20 o 15 ns
650X
Cycle Time Tove 100 40 0.50 40 0.33 40 0.25 a0 HE
By Low Timel2l Tie, 480 - 240 — 160 - 110 — ns
By High Timei2) The, 460 - 240 — 160 -~ 118 - ns
@, Neg 10 @, Pos Delayl®! Tars+ 10 70 10 70 10 70 10 70 ns
9, Neg 10 @, Neg Delayls! Toa— 5 6b 5 a5 5 13 5 65 ns
@, Fos to 0, Neg Delayl® Tor— 5 65 5 &5 -] 6b 5 65 ns
8, Pos to 0; Pes Delay!® Toz4 15 75 15 75 15 75 15 75 ns
By Ftise and Fali Timel'] Tro Tro ] 30 Q 20 0 15 0 10 | ns
0,400T} Pulse Width Towno, |T0,20% T, |Tieo20| Tw, [Tio 20| Tg, [Two20{ T, | s
Py, Pulse Width Towmg, |Tio, 20 [ Tip 10 [ Tyig 80 | Tig 10 | Teg -40 | Typ 10 | Typ 40 [Tip -10[ ns
Deley Between 0, and 9, Tp |3 - 5 - £ - 5 - ns
@, and 0, Rise and Fall Times' | Tg, T¢ — 25 - 25 — 15 — 15 ns
680X, 651X
R/W Setup Time Taws - 225 — 140 - 110 —_ 0 ns
R/ Hold Time Tews 30 - 30 — 15 - 10 — ng
Address Setup Time Taps - 225 — 140 - 110 - 90 ng
Address Hold Time T apH 30 — 30 — 15 — 10 - ns
Read Access Time Tace — 650 - 310 — 170 — 110 ns
Read Data Setup Time Tosu 100 — 50 — 50 — 60 — ns
Read Data Hold Time Tur 10 — 10 — 10 - 10 — ns
Write Data Setup Time Trios 20 175 20 s 20 75 — 70 ns
Write Data Hold Time Tiw 60 150 &0 150 30 130 20 - ng
Syng Setup Time Tsvg — 360 — 175 — 100 — 80 ns
Sync Held Time Tevu 30 — 30 — i5 — 15 - ns
ROY Setup Timel4! Tas 200 — 200 — 150 — 120 - ns
NOTES:
1. Measured between 10% and 90% paints on 6. The 2 MHz devices are identified by an “A"
waveform, suffix.
2. Measured at 50% points, 7. The 3 MHz devices are identified by a “B"”
Load = 1 TTL load +30 pF. suffix.
4. RDY must never switch states within T to 8. The‘4 MHz devices are identified by a “C"”
end of @2 suffisx,
5. Load = 100 pF.
TIMING DIAGRAM NOTE:
Because the clock generation for the SY850X and SYE51X is different, the two clock timing sections are referenced to the
main timing diagram by three reference lines marked REF “A’, REF ‘B’ and REF ‘C’, Reference between the two sets of
clock timings is without meaning, Timing parameters are referred to these lines and scale variations in the diagrams are of
RO CONSequence.

3-57




5

SY6500

PIN FUNCTIONS

Clocks 10,, 8,)

The SYG51X requires a two phase non-overiapping clock
that runs at the V. voltage level.

The S¥YGBOX clocks are supplied with an internal clock
genarator. The fraguency of these clocks is externally con-
trolled. Clock generator circuits are shown elsewhere in this
data shest.

Acldress Bus {AO-A.I } (See sections on each micro for
respactive address lines on those devicas.)

These outputs are TTL compatible, capalsla of driving one
standard TTL load and 130 pF,

Data Bus CDBD-DB?]

Eight pins are used for the data bus. This is a bi-directional
bus, transferring data 1o and from the device and peripherals,
The cutputs are three-state buffers, capable of driving one
standard TTL load and 130 pF.

Data Bus Enable (DBE)

This TTL compatible input atlows external contral of the
three-state data output buffers and will enable the micro-
processar bus driver when in the high state. In normal
operation DBE would be driven by the phase two (021 clack,
thus allowing data output from microprocessor anly during
@_. During the read cycle, the data bus drivers are internally
d?sabled, becoming essentially an apen circuit. To disable
data bus drivers externaily, DBE should be held low, This
signal is available on the SYE512, only,

Ready (RDY)

This input signal allows the user to halt the microprocessor
on all eycles except write cycles. & negative transition to
the low state during or coincident with phase one (@ ) will
halt the microprocessor with the output address lines
reflecting the current address being fatched. This condition
will remain through a subsequent phase two (B} in which
the Ready signal is low, This featurs allows microprocassor
interfacing with low speed PROMS as well as fast {max. 2
cyclel Direct Memory Access {DMAL. If ready is low during
a write cycle, it is ignored until the following read opera-
tion. Ready transitions must not be permitted during @,
time.

Interrupt Request {TRQ)

This TTL leve! input requasts that an interrupt sequence
bagin within the microprocessor. The microprocessor will
complete the current instruction being executed before
recognizing the request, At that time, the interrupt mask
bit in the Status Code Registar will be examined, If the
interrupt mask flag is not set, the microprocessor will begin
an interrupt sequence. The Program Counter and Processor
Status Register are stored in the stack, The microprocessor
will then set the interrupt mask flag high so that no further
interrupts may occur. At the end of this cycle, the program
counter low will be loaded from address FEFE, and program
counter high from lgcation FFFF, therefore transferring
program control to the memory vector located at these
addresses. The RDY signal must be in the high state for any
interrupt to be recognized, A IKE! extsrnal resistor should
be used for proper wire-OR operation,

Non-Maskable Interrupt (NMi}

A negative going transition on this input requests that a
non-maskable interrupt sequence be generated within the
microprocessor,

NMI is an unconditional interrupt, Following completion of
the current instruction, the sequence of operations defined
far {RQ will be performed, regardless of the state interrupt
mask flag. The vestor address loaded into the program
counter, low and high, are locations FFFA and FFFB
respectively, thereby transferring program control to the
memoly vector locatad at these addresses. The instructions
loaded at these locations cause the microprocessor 1o
branch o a non-maskable interrupt routing in memary,

NMI also requires an external 3KS2 resistor to V. for
proper wire-OR operations.

Inputs TRQ and NMI are bardware interrupts lines that are
sampled during @, (phase 2) and will begin the appropriate
interrupt routing on the @, {phase 1) fallowing the comple.
tion of the current instruction,

Set Overflow Flag {8.0.)

A NEGATIVE going edge on this input sets the overflow
bit in the Status Code Register. This signal is sampled on
the trailing edge of @, .

SYNC

This output ling is provided to identify those cycles in
which the microprocessor is doing an OP CODE fetch, The
8YNC line goes high during @, of an OP CODE fetch and
stays high for the remainder of that cycle. If the RDY line
is pulled low during the & clock pulse in which SYNC went
high, the processor will stop in its current state and will
remair in the state until the RDY line goes high, In this
manner, the SYNC signal can be used to control RDY to
cause single instruction exacution,

Reset {RES)

This input is used to reset or start the microprocessor from
a powsr down condition, During the time that this line is
held low, writing to or from the microprocessor isinhibited.
When a positive edge is detected on the input, the micro-
processor will immediately begin the reset sequence,

Aftar @ system initialization time of six clock cycles, the
mask interrupt fag will be set and the microprocessor will
ioad the program counter from the memory vector locations
FFFC and FFFD. This is the start location for program
control,

Aftet V. reaches 4.75 volts in a power up routine, reset
must te held low for at least two clock cycles, At this time
the R/W and SYNC sigral will become valid.

When the reset signal goes high following these two clock
cycles, the microprocessor will proceed with the normal
reset procedure detailed above,

Resd/Mrite {R/W

This output signal is used 1o control the direction of data
transfers hetween the processor and other circuits on the
data bus. A high level on R/W signifies data into the pro-
cessor: a low is for data transfer out of the processor.
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PROGRAMMING CHARACTERISTICS
INSTRUCTION SET — ALPHABETIC SEQUENCE

BCE  Branch on Carry Ser

B Branch on Owerfluw Chas

CMP  Compare Mamary and Aecumul atar

CPY  Compars Memory and indes

AR Add Meinaey to Ascumulites with Carry DEC  Decrement Memary by One PHA  Pus Accumulator on Stack
MWD AND" Mernory with Actuenulalon DEX  Decremem Indee ¥ by O FHF  Push Processor Status on Stack
AL Shettleln One B0 IMemory o Aocuniubati) OEY  Dpcrentent lndes ¥ by One FLa&  Pulb Accumylator feom S4ath

PFLP  Pull Processor SLatus from Stack
BCC  Branch on Carry Cleal EQR  “Exclugve-or’’ Memory weth Aetumulaor

BED Branth on Resull Zueo ING  Ingrament Memary by One
BIT  Test Bits in Memary with Accumulanoe INX  Incramunt Indes X by One
BMI Bramch on Resuli Minus MY Ingremant Index ¥ by Ong
BME  @ranch an Result not Zers

BPL  Branch an Result Phug AP Jump to Mew Lacation
BRE  Fomce Break 15R

Jump ta Mew Lucation Saving Retenn Address SEC

ByS  Branch on Overflow Ser LOA  Load AcCumulaner weth Mamary ZEl Bt Interupr Cuable Status
LD Load Inckex X with Bamony STA  Sione Accumulator m Memory
CLC  Clear Carry Flag LDY  Load bndes F with Mamusy STx  Siore index X o fdemory
CLD  Ciear Decimal Moo LSA  Shifr Qne Bit Right (Memory on Accamulateor) STY  Sroee Indes ¥ 0 Menody
GLI Clear Inderrugt Disable B
CLY  Glesr Cuarllow Flag MOP  No Cperation TAY  Transfer Accurmulanos Lo [ndax X

LR Compare Memary and Index % QFRA DR Memory with Accwmeglaear TSK

ROL  Ratate Ore B Lefy ifermnory an Accemudaiarn]
ROA  Fovate One Bil Rsght dbamary o Accumeodator |
BT Retarn drom dncoriug

RTS  Rewnn lom Subvoutne

SBC Sube ect Memary fiom Accemulaier with Boreow
e Carry Flag
SED  Ser Demmal Mode

TAY  Transfer Accumulator tg bndes ¥
Transter Sack Poter to [ndex X
TxA Trandfer tndes X 00 Arcunibalo
TWS  Trarsfer Ingex X 1a Siach Poincgs
TWA  Transfer Inden ¥ 1a Actumulgior

ADDRESSING MODES

Actumulator Addressing

This form of addressing is represented with a one byte
instruction, implying ant operation on the accurmud ator.

Immediate Addressing

fn immediate addressing, the operand is contained in the
secand byte of the instruction, with no further memaory
addressing required.

Absolute Addressing

in absolute addressing, the second byie of the instruc-
tion specifies the eight low order bits of the effective
address whilte the third byte specifies the eight high
order bits, Thus, the absolute addressing mode allows
access to the entire 65K bytes of addressable memory.

Zero Page Addressing

The zero page instructions atlow for shorter code and
execution times by only fetching the second byte of the
instruction and assuming a zero high address byte. Care-
ful use of the zerc page can resultin significant increase
in code efficiency.

Indexed Zero Page Addressing — {X, ¥ indexing}

This form of addressing is used in conjunction with the
index register and is referred to as “Zero Page, X or
"Zero Page, Y." The effective address is calcuated by
adding the second byte to the contents of the index
register. Since this is a form of “Zero Page” addressing,
the content of the second byte references a location in
page zero, Additionally due to the ““Zero Page™ address-
ing nature of this mode, no carry is added 1o the high
order 8 bits of memory and crossing of page boundaries
does not occur.

Indexed Absolute Addressing — (X, Y indexing}

This form of addressing is used in conjunction with X
and Y index register and is referred 1o as “"Absolute, X,”
and "Absalute, Y.” The effective address is formed by
adding the contents of X or Y to the address contained
in the second and third bytes of the instruction. This
maode allows the index register to contain the index or
count vatue and the instruction to contain the hase
address. This type of indexing atlows any location
referencing and the index to modify multiple fields
resulting in reduced coding and execution time.

Implied Addressing
tn the implied addressing mode, the address containing

- the operand is implicitly stated in the operation code of

the instruction.
Relative Addressing

Relative addressing is used only with branch instructions
and establishes a destination for the conditional branch,

The secand byte of the instruction becomes the operand
which is an "“"Offset” added to the contents of the lower
eight bits of the program counter when the counter is
set at the next instruction. The range of the offset is
~128 to +127 bytes from the next instruction.

Indexed Indirect Addressing

In indexed indirect addressing (referred to as (Indir-
ect,X}), the second byte of the instruction is acdded to
the contents of the X index register, discarding the
carry. The result of this addition points 10 a memory
location on page zero whaose contents is the low order
eight bits of the effective address. The pext memory
location in page zero containg the high order eight bits
of the effective address. Both memory locations specify-
ing the high and low order bytes of the effective address
must be in page zero.

Indirect Indexed Addressing

fn indirect indexed addressing {referred to as {Indir-
ec1),Y), the second byte of the instruction points to a
memory location in page zerg, The contents of this
memory location is added to the contents of the Y index
register, the result being the low order eight bits of the
gffective address. The carry from this addition is added
to the contents of the next page zero memory location,
the result being the high arder aight bits of the effective
address.

Absolute Indirect

The second byte of the instruction ¢ontains the low
order eight bits of a memory location. The high order
eight bits of that memory location is contained in the
third byte of the instruction. The contents of the fully
specified memory location is the low order byte of the
effective address. The next memory location contains
the high order byte of the effective address which is
lpaded into the sixteen bits of the program counter,

=
o
=
=
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SY6500

PROGRAMMING CHARACTERISTICS

PROCESSOR STATUS REG P

PROGRAMMING MODEL 7 L]
e v— T TCSR
- CARRY 1= TRUE
7 ]
7 A t————= IRQ DISABLE 1= DISABLE
NDEX REGISTER X L . DecmaLmobe 1. TauE
15 7
L} L BRKCOMMAND  7=BRKX
L pCH | PCL ] PROGRAMCOUNTER  -pe~
7 ]
HEGATIVE 1= NEG.
INSTRUCTION SET — OP CODES, EXECUTION TIME, MEMORY REQUIREMENTS
HEEARA el o fnkng ] amhoieid | enss ekl Arcum i L] -p - T L rachp it k it v RELATIVE b IRWy 1 Rk v Lol 10N COBYL
(S — twirion ceIn | Joeln] JJorln] Jorln [ae]n ] Joe]n] Jorlt o|orw] Joruf |aelu] dJoe[n] Joru] dorlu[n"z ¢ v o v
soc|armic—s anfee]7[2[eols ang:l[z 08 N e mlaje I ) y e [
ARD| AAM-A a2zl adaias a2 Ver(e|2]mris|z|as]s [2[so|srs]mais H Fas o
asL | caf__olae ecje|sleslsiafanlz 1] 1 el |z[uelriz| | | PP
BCC [ BRANGH OW G (D) | ! | u | | I| oz 2| |} [ B
BLCS | BRAWCH ON L1 i) ' o2 - - -
BEwQ | BRANCHGN 2.1 3| | T N [T : N DEBE 1
BIT anm | wfa)|3za|a|z] . i | | i o, M
BN [ BAANCH ON NI o3y ! wjrizl .-
BHRE | BAANCH DN 2=) ) | i | Cafz 2] ! - - -
peL | aramcwonn-o | | ! i i Vil | Jefziz] 1o o - - -
BRK | BayFig 17 I i T M 3 I 1
Bur [ RaNCHON ved ] | 1 i . saiz|2 [ -
Bus | BRAMCH OW VL 47 i H : L ERE - -
cLe [ p-C ‘ | ' | : | B B
tin|d-v | ] ! o ) R L .- -
Ll e |7 | I i ' | P )
cLv | #=v Ll : | | N DR |
cup | aw wfco|z |2feols o ess] 2 el zfon|siz|os|alz|oo.a|a]osfeia : PP
cex | oam ea|r |zlec|alxeals |2 | | ] | [ | PR -
chy [ v calz l2leclaiafcalajel | ] ) [ i | | id
GEC | Mi-m FHEEGE EHEBEEBE ] | T - -
DEx | Ka=x | calrin : ! i i
DEY [ ¥-1m=v ; B8 7 (1 ! H £
EQRA | aghan AT 4D [2 [Flacs|atdfa%[3rD 4:}6 Ifevfsl7 4 (2(60 4 [3]5e (e |3 : ] Ly -
ING [ Metam eels|3|eals |z : I ]
e | P -
TNy LN H P -
IME | LN TO NEW LOC LEERE! i - -
J5R | (See Fry 21 UM SUB I -
s | M-a anfaslz 2|aols |3 as)3 | 2 I

mynary | amaivrs | imprani

[ree—— oy orfna | sfor|n| wlor|n] » NZC1nw
Lo® | M-x (LRI EIIERE BT EY I Ea - -
Loy | ey U HE O EE pafa]2iac(a]s P - - - -
LSR | B c <c|8|3|ag|s [ 2]aalz |0 56 (6 | 2tse|7 |2 PRI
NGP | KO OPERSTION IHE oo
ORa|AvmMoa os (2 | 2|en]s |3]os 3|2 6| 2|16 2|15 [s|2|in|a|2|1sa]> £ - - - -
FHA | A=y LRI L1 ENR] - - - - -
LR "™ S-1-% (11 1 [
FLA | 3+1-1% L LLIE N W= -
PLP |S+1 =5 My - F:ICR R l \RES FORE D
AL 266 [ 3]26 s | 2[za|2 LRI e E bl v

AGR GE|6 | 3| 555 | 2[6n| 2 H0E EHE T -
ATI | [Ses Py TTATAN INT aafsfr RESTORED
FTS | toeFeg 21 ATAN SUB a6 |1 | ‘ | - -
g | AME-a leg|z | z[en|a| 3|es|a |7 RIEHGEEH BOHELDE EQE PRI R
s1c |1 18|21 ]1--1_..
EED |1 -0 Fapdi

BINEED HE T -I"'" i

ETa [ a-m op(4(afes|3|7 BRI EE EANE CHEEEE i

ST | K—# aE |4 | 3le6)1]2 | |

STV [ v—M ge (4 3]me (3|7 | o4 (42 i I

Tak | a=x AT 1 [ 1

TAY Ll a8 [ -1 _’»___- : | ! i

TSN | 5-x LOHIN \

Txa M- [&a 3|1 1

Txs [ x=% oa (2|1

Tral v=-a w2 l

(1 ADD 1 TO "M IF AAGE BOUNDARY 15 CROSSED % aNDEX X . apD - HOT MODIFIED

121 AQE T TQ "N IF BRANCH OCCURS T SSME PAGE ¥ OINBEN T - GUBTRACT M, MEMORY BIT ©

400 2 TO N W BRANCH OCCURS TO DIFFERENT Palg A ACCUMULATOR A AnD My MERBORY BIT §
131 CARAY NOT - BELOW M MEMORY PER EFFECTIVE ADORESS v OR NG CYCLES
M) 1F 1M DECHMAL MODE Z FLAG I3 IMvaLID M MEAORY PER STale. SDMTER ¥ ENCLUSIVE OR # NG erTEs
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5 SY6500

8Y6502 — 40 Pin Package
v ~ whes
RDY[] 2 2e 38, 1OUT] Features
8, touni[] 3 #[0so
[ m F] 37 D8, (IN}
;;_E 5 38 gu.c. » 65K Addressable Bytes of Memory
e s [ne. — I
syne [ 7 " a i #» |RQ Interrupt o NMI Interrupt
";E : ® gg:‘ « On-the-chip Clock
aeo[] o
AB1[] 10 31 [Joez +/ TTL Level Single Phase Input
:zE " » g;:  Crystal Time Base lnput
12
ana 13 z8 [ oes * SYNC Signal
ans ] 14 27 R oes {can be used for single instruction execution}
age[] 15 26 Qpar .
aer] 16 P aers » RDY Signal ‘ ‘
asel] 17 b ae {can be used for single cycle execution)
ass[] 18 23 [ ag13 « Two Phase Output Clock for Timing of Support Chips
agw] 12 2z aB12
AB11] 20 210 Ves
5Y6503 — 28 Pin Package
meecy " s oun Features
Ves O] 2 27 19, tiv
L1l K] 26 [ARW
NMIL] 4 26 [1DBe
Vee[] 5 20 Poet + 4K Addressable Bytes of Memory {ABQO-AB11)
::E : :: 3:: + On-the-chip Clock
:::E : : gz:: + IRQ Interrupt
AB‘E 10 19 g"” o NMI (nterrupt
ass[] 1 12 [Joe?
Ass(] 12 1 Pasn « 8 Bit Bi-Directional Data Bus
287 13 16 1 AB10
aBB[] 14 15 §7] ABg
SY6504 & SY6507 — 28 Pin Package
Rt~ ze[18ou Features
Ves [ 2 27 [39, (N
*IFG or RO¥ [] 3 2[R ——
Ve[ o 26 Foeo « IRQ Interrupt (6504 only}
o= o Boe + RDY Signal {6507 only}
v i o « 8K Addressable Bytes of Memory (AB0D-AB12)
::;E :o f: g?;: o On-the-chip Clack
“”E " 1 3“’ « 8 Bit Bi-Directional Data Bus
ap2 1z 17 Dap12
spal]z 16 JaB11
ABI[] 14 15 [] a0
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5 SY6500

SY6B05 — 28 Pin Package
rsc]y ~  zele,oun Featuras
vee ] 2 27 1R, 1IN}
RDY[] 2 26 O RWA
lLia 2 [peo + 4K Addressable Bytes of Memory (ARDD-ABT1}
vee[] s 24 o
asol] 6 23oe2 » On-the-chip Clock !
ag1] 7 220 be3 —
presa 01 Flosa « |IRQ Interrupt
apz[]a 20 [1Des .
aes] 10 1o 088 « RDY Signal
::E . - gz:; « 8 Bit Bi-Directional Data Bus
A7 13 16 [J a810
ABs] 14 15 [ aB2
SY6508 — 28 Pin Package
mesC]s = 2z|pe,toun Features
= Ves ] 2 27 {18, (WY
= 8, iouTi] 2 1w
= madla 2 ose « 4K Addressable Bytes of Memory (AB0D-AB11)
o
©e Ve 8 2 fos » On-the-chip Clack
= aso[]6 23 pB2
ag1l] 7 2z [Joe3 » IRQ Interrupt
Azl s nJoea
apal] e 20 [Joes ¢ Two phases off
AB4 ] w0 19 JDBE
aps 1 18 [Qoe? » 8 Bit Bi-Directional Data Bus
age] 12 17 [JaB11
LR RS 16 [JaR1o
apa[] 14 16 [] A6
SY6512 — 40 Pin Package
vt ~ wpmm
Aoy 2 a8 [1e, oum Features
s a3 [150.
maL] 4 37 1%
v s s ose » B5K Addressable Bytes of Memory
mmle s fnc. e |IRQ Interrupt
syncd 7 MO —_
Ve []a s3f]oeo o MMI Interrupt
apol}o zzoer .
ABIE 0 njaoez * RDY Signal
agzfu 3o oea e 8 Bit Bi-Directional Data Bus
asal]z »oeas
FY-"1n RE 28 [Qoss « SYNC Signal
ses[]14 27 [[JoRs .
‘*E 15 2 Poer * Two phase input
AETLY 16 ] « Data Bus Enable
aga ] 17 26 02814
apa[] 18 23] A613
a0 19 frd mEL
g1 f 20 21 Vg
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5 SY6500

SY6513 — 28 Pin Package
("% m B e 28 [IRES
w2 27 1% Faatures
mal] 2 2 [ 1R*
A 4 25 [ oo
Veed s 24 7081 o 4K Addressable Bytes of Memary (AB00-AB11)
::E : i gz:: o Two phase clock input
:zg: x gg:: « TRA Interrupt
apa] 10 19 10as « NMI [prerrupt
aps] 11 16 [Joa7
aesfiz 17 QA « 8 Bit Bi-Directional Data Bus
a8t 13 16 [ AB10
npa[] 14 15 [J Ao
SY6514 — 28 Pin Packaga
wit ~ =pm Features
8,02 27119,
L] E 28 IR/
:;:E : » ggz‘: » 8K Addressable Bytes of Memory {AB00-AB12)
a6 22 [Joe2
spz]? 22{]DBZ2 » Twao phase clock input
PYin [ 21 [JoBa
:::E 190 i‘: gzz: « IRQ Interrupt
s 1 18 3087
a7l 1z 17 aeiz » 8 Bit Bi-Directional Data Bus
ARa[] 1z 16 [JABN
aps 4 15 [ A0
8Y65156 — 28 Pin Package
vel]r ~ =prs Features
AoY[] z 27 08,
LN K 26 LR
RG]+ % EDW « 4K Addressable Bytes of Memory (ABDO-AB11)
vee O 5 25 Jom
o0&z
::':E ? fz gnm * Two phase clock input
Apz[]e 21 [1oes
FX:"Tn ) 20 {1065 « IRQ Interrupt
ABa [ 10 19 JoBS
:::E :; :: 322:1 « 8 Bit Bi-Directional Data Bus
AB?ij 12 [ mELAL]
4pa[] 14 15 [Jage
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$Y6500

CLOCK GENERATION CIRCUITS*

*Far further detaiis refer to Synertek SYGB500 Applications Information Note AN2.

Crystals used are CTS Knight MP Series or equivalants, (Series Model

OSCILLATOR CIRCLIT

e

DIVIDE Y 2 OR 4 CIRCUIT

[ {ONE TTL PACKAGE REQUIRED) i {ONE TTL PACKAGE REQUIRE D) A
| pa—L_ 2L | - e |
| | 1 A Jaz |
AA R o A 9, (6sax}
| 15K | A B e 1 7|° b O et
23K 22K I g " |
| AAA AN 172 M4LS74 12 70L874
| 7ALSD4 XTAIL AL504 F4LSD4 | [
| | o 5 i
I's ] DI 3 a1 2 v A° s T B s A 3, 1510
| [ * 0 |
| %MpF ‘ {
| = | Y v |
l | JUMPER “4" » 4 [
L JUMPER '@ = -2
—_—— —— e e e e e —— o — e — —
CRYSTAL QUTPUT FAEGLUERCY
FREQUENCY 2 4
3579545 MHz | 17897 MHz | 0.804886 MHz
4184304 MHz | 2.097162 MHz | 1.04B576 MHz
SYBSOX
15K 14K
A'A‘A' 4"'.'
741504 7AL504
1 F4 3 4
%
23K
1L —.?vs'rm
= —1UI CLOGK
HTAL
Sres0x 74L504 7ALE04 .
9, ! 2 3 b shsTEm
CLOCK
10nr=|'=
30K
s, % Ay
o = XTAL




| 8-Bit Microprocessor SYE6500
Family SYE6500A

 Extended Temperature MICROPROCESSOR
SYNERTEK: (-40°C to +85°C) PRODUCTS

A LUBSILIARY OF HOMETWELL

® Singte 5V 5% power supply ® |nstruction decoding and cantrol

® N channel, silicon gate, depletion load technology ® Addressable memoty range of up ta 65 K bytes
® Eight bit paraliel processing * “Ready” input

® 5& Instructions ® Direct memory access capability

® Decimat and binary arithmetic # Bus compatible with MC6800

® Thirteen addressing modes ® Choice of external or on-hoard docks
® True indexing capability ® | MHz and 2 MHz operation

& Programmable stack pointer # On-chip clock options

® Variable length stack ™ Exterral single clock input

® |nterrupt capability * Crystal time hase input

® Non-maskable interrupt ® 40 and 28 pin package versions

® Lise with any type or speed memory & Pipeling architecture

.

Bi-directional Crata Bus ® Operation over wide temperature range
(-40°C to +85°C)

The SYE6500 Series Microprocessors represent the first totally software compatible microprocessor family. This family of
products includes a range of software compatible microprocessors which provide a selection of addressable memaory range,
tnterrupt input options and on-chip clock oscillators and drivers, All of the microprocessors in the SYEG500 family are

software compatible within the group and are bus compatible with the MCB800 product offering.

The family inciudes six microprocessors with on-beard clock oscillators and drivers and four microprocessors driven by
external clocks. The on-chip clock versions are aimed at high performance, low cost applications where single phase inputs
or crystals provide the time base. The external clock versions are geared for the multi-processor system applications where
maxirmum timing centrol is mandatory, All versions of the microprocessors are available in 1 MHz and 2 MHz maximum
operating freqguencies,

MEMBERS OF THE FAMILY

. PART NU{‘"BERS _ CLOCKS PINS iRQ NMI RDY ADDRESSING
Plastic Cerdip Ceramic
SYEP6502 | SYED6502 | SYECB502 | On-Chip 40 Vv vy v 16 (64 K)
SYEPG503 | SYED6503 | SYEC6503 - 28 v v 12 {4 K}
SYEPB504 | SYED6504 | SYEGCE504 " 28 v 13(8 K}
SYEPB505 | SYEDG505 | SYECG505 " 28 v 12 (4K)
SYEPBB06 | SYEDG506 | SYECE506 - 28 v 12 (4K}
SYEPB507 | SYEDG507 | SYECE507 " 28 v 13{8K}
SYEPS512 | SYEDG512 | SYECE512 External 40 v + + 16 {64 K}
SYEPB513 | SYED8513 | SYECE513 - 28 v ~ 12 {4 K}
SYEPG514 | SYEDB514 | SYEC6514 " 28 v 1318 K)
SYEP6515 | SYEDB515 | SYECB515 " 28 v V' 12 (4 K)
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5 - SYE6500/SYEG500A

D.C. CHARACTERISTICS
MAXIMUM RATINGS COMMENT

Rating symbol | Vel | Unit | s mowever, procovtons ot e
Supply Voltage Ve =-03to+7.0 V' taken to avoid application of voltages higher than the maximum
Input Voltage Vin =03te+70| Vv rating.
Operating Temperature| T, -40 o +85 | °C
Storage Temperature Terg | —B5to +150 °c

D.C. CHARACTERISTICS (Vo= 5.0V £ 6%, Ty = -40°C to +85°C)
(¢4, ¢ 2 applies to SYEBS1X, &g (injapplies to SYEBS0X)

Symbol Characteristic Min, Max. Unit
Viu Input High Veltage
Logic. B, ¢, {650%) +2.4 Ve
9.4 B51X) Vee - 0.5 Ve +0.25 v
VI N Input Low Voltage
Logic, BD{N {650%) -0.3 +0.4
| {651X) -0.3 +0.2 A
|IL Input Loading
IV, =0V Vg =526V) -10 =300 A
RDY, S.0.

1 Input Leakage Current
v, =0t05.25V, V.. =0)

Legic (Excl, RDY, S.0.) - 25 ui
01.@2 {651X) - 100 A
@, iy (650%) - 10.0 A
ITSI Three-State (Off State} Input Current
v, =041024V, V.. =526V
DBO-DB7 - 10 HA
VOH Qutput High Voltage
“LOAD = -100pAdc, V. = 4.75 V}
SYNC, DBO-DB7?, AQ-A15, RAW 2.4 - '
VOL Output Low Voltage
{l gap = 1.6mAde, Voo = 4.75 V)
SYNC, DBC-DB7, AD-A15, R/W - 0.4 W
Po Power Dissipation Voo = 5.26V
1 MHz and 2 MHz — 700 mw
c Capacitance
(v, =0.T, =26°C, f=1MHz)
c,, RES, NMI, RDY, 1RQ, S.0., DBE - 10
DBO-DB7 — 15
Cove AQ-A15, RAW, SYNC - 12 oF
CaD i By o) {650X) - 15
C{,1 2, (651X} - 50
Coz 2, {651X]) - 80

Note: TRC and NME require 3 K pull-up rasistors.
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Adapter (PIA)

SYNERTEK

AGUBSIDIART OF HONEYWELL

Peripheral Interface SY6520/6520A

S$Y6820/68B20

MICROPROCESSOR
PRODUCTS

Direct Replacement for MCB820

Single +5Y Power Supply

Two 8-bit Bi-directional 1/Q Ports with Individual
Data Direction Control

CMOS-Compatible Peripherat Port A Lines

Automatic ‘"Handshake' Control of Data Transfers
Programmabie Interrupt Capability

Automatic Initialization on Power Up

1 and 2 MHz Versions

L BN B A

The SYB520 Peripheral interface Adapter {PI1A) is de-
signed to provide a broad range of peripheral control
1o microcomputer systems, Control of peripheral de-
vices is accomplished through two 8-bit bi-directional

BASIC SY6520 INTERFACE DIAGRAM

ves O] herd a0 0 ca,
<_—_l'> CONTROL PAy ] 2 w1 cAr
BRIT <:> Paq []3 38 |1 iRGA
OATA BUS JU—
<:> 2BIT Pao E 4 3 j IRQE
MICRG- oaTaPoRT| PERIPHERAL
PROCESSORS SY6520 | DEvICES Paz s 38 [] Rsy
$Y650X A\,:y'\ paEBI DISPLAYS ETC, Pas [ 8 3511 RS,
A RT —
cm1nou¢> eag 17 24 ] &ES
¢>CONTHOL rag [ 8 330 pe
raz 9 sz oy
L A PBg (] 10 svesze 2P De
Pe (§ 11 30|17 Dy
rB; []12 2910 o,
PB; (13 s os
RDERING INFORMATION g 27H s
0 G o Pes [ 15 261 oy
PBs {] 16 sz
Part Numhbar Package | Speed PB; [ 17 241] csy
SYCE620/6820 Cerarnic 1MHz cBy [ 12 23] T%
S$YDE620/6820 Cerdip 1MHz CcB; [ 12 221 csy
$YPEEZ0/6820 Plastic 1MHz vee [ 20 2] BW
SYCBS20A/68B20 | Ceramic 2MHz
SYDES520A/68B20 Cerdip 2MH:2
SYPEE20A/68820 Plastic 2MHz

10 ports. Each 1/Q line may be programmed to be
either an input or an output. In addition, four peri-
pheral control lines are provided to perform “hand-
shaking” during data transfers.

PIN ASSIGNMENTS
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= $Y6520/6520A
= ' | $Y6820/68B20

MAXIMUM RATINGS
Rating Symbol Value Unit Th|ls device contains cnrc'uttrv t? protect the inputs
against damage due to high static voltages, however,
Supply Voltage Mo | -03te+7.0; V it is advised that normal precautions be taken to avoid
Input Voltage Vi, -0.3 to +7.0 v application of any voltage higher than maximum rated
Operating . 50470 °c voltages to this circuit.
Temperature Range A
Storage o
- +
Temperature Range Teg 55 to +150 ¢
D.C. CHARACTERISTICS ivee = 5.0V £ 5%, Vgg = 0, Tg = 0-70°C unless otherwise noted)
Characteristic Symbol Min. Max. | Unit
tnput High Voltage Vin +2.0 Vee v
Input Low Voltage : WiL -0.3 | +0.8 v
Input Leakage Current liny U
Vin =0to 5.0V - 25
R/W, Reset, RSy, RSy, C8g, CS¢, C8,, CAq, CBy, ¢
Three-State {Off State Input Current} lrg
[V|N =04 t0 24V, Voo = max), DO'D';, PB(}-PB';,
CB» - £10 HA
Input High Current
(Vi = 2.4 VI, PAp-PA7, CAp I -100 - HA
Input Low Current
{V"_ = 0.4 V), PAo-PA;f, CAZ |||_ - 1.6 mA
Qutput High Yoltage Vo
VMoo = min, gy = =100 pA) 2.4 — W
Output Low Voltage VoL
Voo = min, lg = 1.6mA) - +0.4 v
Qutput High Current (Sourcing) lon
(VMoH = 2.4 V) -100 - HA
(Vg = 1.5 ¥, the current for driving other than TTL,
e.g., Darlington Base ), PBy-PB,, CBy -1.0 -10 mA
Qutput Low Current [Sinking) la
(VoL =04V} - 1.6 - mA
i Output Leakage Current {Off-State), IRCA, TRGB loFF - 10 HA
Power Dissipation Voo =525 V) Pp - S00 mwW
Input Capacitance Cin pF
(Vjy = 0, Ta = 25°C, f= 1,0 MHz}
Cg-D7, PAQ-PA7, PBy-PBy, CA,, CB2 - i0
i R/W, Reset, RSy, RSy, CSg, €Sy, CSa, - 7.0
: CA4,CBy, ¢2 - 20
Output Capacitance Cout
fViy = 0, T4 = 25°C, f = 1.0 MHz) - 10 | pF
Mote: Megative sign indicates cutward current flow, positive indicates inward flow.
|
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SY6520/6520A
SY6820/68B20

1}

_“i tagw [

N / - / \

—'-I b £ [—tsE
ADDRESS X

—ttprf—
-—tm—-—

PERIPHER AL 20V
DaTA

&y
—] — tur
20v 3\
DATA BUS
0.5V 4
—| a2 — ] |—— (L]
ChAZ il
tPULSE DUT}

trty—]  ——

2.0
Cal
8Y
F=—1r52

caz 2.0
IHAND SHAKE)

Figure 1. Read Timlng Characteristics

=t

—-‘ togy pe—

tAEw\—I! fot—— —il tc‘" -~
2.0¢ Y

ADDRESS av

ek I-— —] tow |._

RIE osv /

DATA BUS 20v
h0av

oW ._i ———— v s e S — T — . e T

PERIPHERAL DATA XZ'W

] p— 12 — |"' Trst

€6 2 [PULSE OUTI \ / v

—] o p— Y By P

2.0V
CB1 0BV

oy 20v
CB Z {HAND SHAKE)

Figure 2. Write Timing Characteristics
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= $Y6520/6520A
=1 SY6820/68B20

SWITCHING CHARACTERISTICS {Vgc = +5V 2 5%, Ta = 0-70°C, unless otherwise noted)
5Y6520 SY6520A
{1MHz} {2 MHz}

Characteristic Symbol | Min. | Max. | Min. | Max. | Unit
READ TIMING CHARACTERISTICS
Delay Time, Address Valid to ¢ Positive Transition Taew 180 - 90 - ns
Delay Time, 2 Positive Transition to Data Valid on Bus Teor — 395 - 190 ng
Peripheral Data Setup Time Tepsy | 300 — 150 — ns
Data Bus Hold Time Tur 10 — 10 — ns
Delay Time, ¢5 Negative Transition to CA2 Negative Transition Tcaz — 1.0 — 0.5 Ms
Delay Time, ¢ Nagative Transition to CA2 Positive Transition Trsi - 1.0 - 0.5 s
Rise and Fall Time for CA1 and CA2 Input Signals t,, t¢ — 1.0 — 05 s
Delay Time from CA1 Active Fransition to CA2 Positive
Transition Trs2 — 2.0 - 1.0 11
Rise and Fall Time for ¢ Input tep. g - 25 — 25 ns
WRITE TIMING CHARACTERISTICS
$o Pulse Width Te 0.440| - 0.200| - us
Delay Time, Address Valid to ¢ Positive Transition Taew 180 - a0 - ns
Delay Time, Data Valid to ¢ Negative Transition Tosu 300 - 150 - ns
Delay Time, Read/Write Negative Transition to ¢2 Positive '
Transition Twe 130 - 65 - ns
Data Bus Hold Time Trw 14 - 10 - ns
Delay Time, ¢5 Negative Transition to Peripheral Data Valid Trow - 1.0 - a5 s
Delay Time, ¥ Negative Transition to Peripheral Data Valid
CMOS (Vec - 30%} PAQ-PA7, CA2 Temos | — |20 | - |18 ] ps
Delay Time, 9o Positive Transition to CB2 Megative Transition Teca2 - 1.0 - 0.5 s
Delay Time, Peripheral Data Valid to CB2 Negative Transition Toc 0 1.5 0 0.75 s
Delay Time, ¢ Positive Transition CB2 Positive Transition Tasi - 1.0 — 05 Hs
Rise and Fall Time for CB1 and CB2 Input Signais 1, tf - 1.0 - 0.5 T3]
Delay Time, CB1 Active Transition to CB2 Positive Transition Trs2 - 2.0 - 1.0 s
Delay Time, ¢ Negative Transition 1o Read/Write Positive .
Transition Tew 50 - 25 - ns

TEST LOAD
Vee
2.4k
$Y6520 PIN _]_ TL<II
130 pf
I 28
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INTERFACE SIGNAL DESCRIPTION

RES (Reset}

This signal is used to initialize the PIA. A low signal
on the RES input causes alf internal registers to be
cleared.

¢2 {Input Ctock)

This input is the system $7 clock and is used to trig-
ger all data transfers between the microprocessor and
the PIA.

R/W (Read/Write)

This signal is generated by the microprocessor and is
used to control the direction of data transfers. A high
on the R/W signal permits the processor to read data
supplied by the PIA; alow an the R/W signal permits
the processor to Write into the PLA,

IRQA, TRQB {Interrupt Requests}

iRQA and IRQB are interrupt lines generated by the
P1A for ports A and B respectively. These signals are
active low signals and have open-drain outputs, thus
allowing multiple 1RQ signals from multipte PIA’s to
be wire-ORed together hefore connecting to the pro-
cessor |RQ signal input.

Dg-D7 {Data Busl

These eight data bus lines are used to transfer data
infarmation hetween the processor and the P1A, These
signals are bi-directional and are normally high-
impedance except when selected for a read operation.

€80, C$1, TS2 {Chip Selects)

The PIA s selected when €S0 and C&1 are high and
CS82 is low. These three chip select lines are normally
connected to the processor address lines either dir-
ectly or through external decoder circuits.

RS0, RS1 (Register Selects)
These two signals are used to selact the various regis-
ters inside the PIA.

INTERNAL ARCHITECTURE

The SYB520 is ovrganized into two independent sec-
tions referred to as the “A Side” and the *'B Side.”
Each section consists of a Control Regisier (CRA,
CRB), Data Direction Register (DDRA, DDRB}, Qut-
put Register (ORA, ORB), Interrupt Status Control
and the buffers necessary to drive the Peripheral Inter-
face buses. Figure 3 is a block diagram of the SY 6520,

INTERRUFT §TATUS = CA1
J—— CONTROL A . a2
CONTROL
HEGISTER A
- {CRA) DATA DIRECTION
[+ [ S REGISTER &
] | N (DDRA}
01—
82 A | OUTPUT BUS I {}
D3 DATA BUS e
o4 BUFFERS pa0
e FERIPHERAL [ PAl
—
o . LN QUTPUT PERIPHERAL [ PAZ
oe —1/] ReGisTER A INTERFACE fa——= P23
D7 st [ORA] BUFFER e P4
A e PAS
f—————» PG
fe— FA?
DATA INPUT PED
R FERIPHERAL +— FB1
o —N]  oureur N LT —— PB2
17} FRECGISTERR V] INTERFALCE l— pB3
ORE) | BUFFER -+ FB4
B | 4——— PB5
€50 —————=] I
4 PB7
51—
o2 - CHIP ﬁ
AS) ————] SELECT INFUT BUS N
1] P ANG Y
i - , l DATA DIRECTION
RW— CONTROL o TIOL Malviuialy
ENARYLE ———=] AEGISTER B {DOAB}
BESET ——————] {CRE)
I—— |e——— cB1
T INTERRUFT STATUS
' CONTROL & - B2

Figure 3. SY 6520 Block Diagram
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7 ) [ 4 3 2 1 D
CRA, IRQA1 IRQA2 CA2 Controd DDRA CA1 Control
; L ) Access
7 [ 5 4 3 2 1 0
CRB IRQB1 IRQB2 CB2 Control DDRB CB1 Controt
I L 1 Access ——

Figure 4. Control Reglstars

Data Input Register

When the microprocessor writes data into the 8Y6520,
the data which appears on the data bus during the
Phase Two clock pulse is latched into the Data Input
Register, It is thén transferred into one of six internal
registers of the SY6520 after the trailing edge of Phase
Two. This assures that the data on the peripheral out-
put lines will make smeoth transitions from high to
low or from low 1o high and the voltage will remain
stable except when it is going 10 the opposite polarity.

Controt Registers (CRA and CRB)

Figure 4 illustrates the bit designation and functions
in the Control Registers, The Control Registers altow
the microprocessor 1o controb the operation of the
Interrupt Control inputs {CA1, CAZ, CB1, CB2), and
Peripheral Control outputs (CA2, CB2}. Bit 2 in
each reqister controts the addressing of the Data Dir-
ection Registers (DDRA, DDRB) and the Quiput Reg-
isters {ORA, ORB). In addition, two bits {bit & and
74 are provided in each control register to indicate the
status of the interrupt input lines (CA1, CA2, CB1,
CB2). These interrupt status bits (IRCQA1, IRQB1)
are normally interrogated by the microprocessor dur-
ing the interrupt service routine to determine the
source of an active interrupt. These are the interrupt
lines which drive the interfupt input (IRQ, NMI} of
the microprocessor.

Data Direction Registers (DDRA, DDRB)

The Data Direction Registers allow the processor to
program &ach line in the 8-bit Peripheral 1/0 port to
be either an input or an output. Each bit in DDRA
controls the corresponding line in the Peripheral A

port and each bit in DDRB controls the corresponding
line in the Peripheral B port. Piacing a 0" in a bit
position in the Data Direction Register causes the
corresponding Peripheral 1/0 line to act as an input;
a 1" causes it to act as an ouiput,

Peripheral Qutput Registers (ORA, ORB)

The Peripheral Qutput Registers store the output data
which appears on the Peripheral 1/0 port. Writing a
0" into a bit in QRA causes the corresponding line
on the Peripheral A port to go low {<C 0.4V) if that
line is programmed to act as an output. A “1" causes /
the corresponding output to go high. The lines of the
Peripheral B port are controlled by ORB in the same
manner,

Interrupt Status Control

The four interrupt/peripheral control lines {CA1, CA2,
CB1, CB2} are controlled by the [nterrupt Status Con-
trod logic {A, BL This logic interprets the contents of
the corresponding Control Register, detects active
transitians on the interrupt inputs and performs those
operations necessary to assure proper operation of
these four peripheral interface lines.

Peripheral Interface Buffers {A, B) and Data Bus
Buffers {DBB)

These Buffers provide the necessary current and
voltage drive on the periphera 1/Q ports and data
hus to assure proper system operation and to meet
the device specifications.
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FUNCTIONAL DESCRIPTION

Bit 2 (DDR} in each Control Register (CRA and

CRB) contrels the accessing to the Data Direction
Register or the Peripheral interface. If bit 2 is a “1”;
a Peripheral Qutput register (ORA, ORB) is selected,
and ifbit 2isa 0", a Data Direction Register {DDRA,
DDRBI is selected. The Data Direction Register Access
Controd bit, together with the Register Seiect lines
{RS0, RS1) selects the various internal registers as
shown in Figure 5.

In order to write data into DDRA, ORA, DDRB, or
ORE registers, bit 2 in the proper Control Register
must first be set. The desired register may then be
accessed with the address determined by the address
interconnect technique usad.

Register Select Lines (RSD), (RS1}

These two register select tines are used to select the
various registers inside the SY6520. These input lines
are used in conjunction with internal control regis-
ters to select a particular register that is to be ac-
cessed by the microprocessor. These lines are normal-
ly connected to micreprocessor address output lines,
These lines operate in conjunction with the chip-select
inputs to allow the microprocessor to address a single
8-bit register within the microprocessor address space.
This register may be an internal register {CRA, ORA,
etc.) ot it may be a Peripheral I;’Oﬁort.

The processor may write directly into the Control
Registers {CRA, CRB), the Data Direction Registers
{DDRA, DDRB} and the Peripheral Quiput Registers
{ORA, ORB). In addition, the processor may directly
read the contents of the Control Registers and the
Data Direction Registers. Accessing the Peripheral Qut:
put Register for the purpose of reading data back into
the processor operates differently on the ORA and the
ORB registers and therefore are discussed separately
helow.

Reading the Peripheral A 1/0 Port

The Peripheral A 1/Q port consists of 8 lines which
can be programmed to act as inputs or outputs. When
programmed 10 act as outpiuts, each line reflects the
contents of the corresponding bit in the Peripheral
QOutput Register. When programmed to act as inputs,
these lines will go high or low depending on the input
data. The Peripheral Output Register (ORA) has no
effect on those lines programmed to act as inputs, The
gight lines of the Peripheral A 1/0Q part therefore con-
tain either input or output data depending on whether
the ling is programmed to act as an input or an output.

Performing a Read operation with RS1 = 0, RS0=0
and the Data Direction Register Access Control bit
{CRA-2) = 1, directly transfars the data on the Pe-
ripheral A /0 lines into the processor (via the data
bus). This will contain both the input and output
data, The pracessor must be programmed to recognize
and interpret only those bits which are important to
the particular peripheral operation being performed.

Since the processor always reads the Peripheral A 1/0
port pins instead of the actual Peripheral Qutput Rey-
ister {QORA), it is possible for the data read into the
processor to differ from the contents of the Peripheral
Qutput Register for an output line, This is true when
the I/0 pin is not allowed 1o go to a full +2.4v DC
when the Peripheral Qutput register contains a logic 1.
In this case, the processor will read a O from the
Peripheral A pin, even though the corresponding bit
in the Peripheral Qutput register is a 1,

Reading the Peripheral B 1/Q Port

Reading the Peripheral B 1/0 port yields a combina-
tion of input and output datz in a manner similar to
the Peripheral A port. However, data is read directly
from the Peripheral 8 Output Register {ORB) for

Register Data Direction
Select Register Access
Pin Control Bit
RS$1 RSO CRA-2 CRB-2 Register Selected

1} 0 1 - Peripheral Interface A
0 0 1] — Drata Direction Register A
1] 1 — - Control Register A
1 0 — Peripheral Interface B
1 0 - 0 Data Direction Register B
1 1 — — Control Register B

Figura 5. Register Addrassing
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those lines programmed to act as outputs. It is there-
fore possible to load down the Peripheral 8 Qutput
lines without causing incorrect data to be transferred
hack into the processor on a Read operation.

Interrupt Request Lines {IRQA, IRQR)

The active low Interrupt Reguest lines {IRQA and
IRQB)} act to interrupt the microprocessor either di-
rectly or through external interrapt priority circuitry,
These lines zre “open drain’’ and are capable of sink-
ing 1.6 milliamps from an external source, This per-
mits all interrupt request lines to be tied together in a
“wired-OR" configuration. The "A" and “8" in the
titles of these lines correspond to the “A’ peripheral
port aned the “B" peripheral port. Hence each inter-
rupt request line services one peripheral data port,

Each Interrupt Request line has two interrupt flag
bits which can cause the fnterrupt Request line to go
tow. These flags are bits 6 and 7 in the two Control
Registers. These flags act as the link between the
peripheral interrupt signals and the microprocessor
interrupt inputs. Each flag has 2 corresponding inter-
rupt disable bit which allows the processor 1o enable
or disable the interrupt from each of the four intes-
rupt inputs {CA1, CA2, CB1, CB2}.

The four interrupt flags are set by active transitions
of the signal on the interrupt input {CA1, CAZ, CB1,
cB2).

Control of IRQA

Control Register A hit 7 is always set by an active
transition of the CAY interrupt input signal. Interrupt-
ing from this flag can be disabled by setting bit 0 in
the Cantrol Register A {CRA) to a logic 0. Likewise,
Control Register A bit 6§ can be set by an active tran-
sition of the CA2 interrupt input signal. Interrupting
from this flag can be disabled by setting bit 3 in the
Control Register to a logic 0.

Both bit 6 and bit 7 in CRA are reset by a *"Read
Peripheral Qutput Register A’ operation, This is de-
fined as an operaticn in which the proper chip-select
and register-select signals are provided to allow the
processor to read the Peripheral A 1/0 port,

Control of IRQB

Control of IROB is performed in exactly the same
manner as that described above for IRQA, Bit 7 in
CRB is set by an active transition on CB1; interrupt-
ing from this flag is controlled by CRB bit 0. Like-
wise, bit & in CRB is set by an active transition on
CB2; interrupting from this flag is controlled by CRB
bit 3.

Also, both bit 6 and bit 7 are reset by a “Read Periph-
eral B Output Register” operation.

SUMMARY:

IRQA goes low when CRA-7= 1and CRA-0=1 or
when CRA-6=1 and CRA-3= 1

IRQB goes low when CRB-7=1 and CRB-O0=1o0r
when CRB-6 = 1 and CRB-3=1

It should be stressed at this point that the flags act as
the link between the peripheral interrupt signals and
the processor interrupt inputs. The interrupt disable
bits allow the processor 10 control the interrupt func-
tion.

Interface Between 5 6520 and Peripheral Devices

The SYG6520 provides two 8-bit bi-directional ports
and 4 interruptfcontrol lines for interfacing to periph-
eral devices. These ports and the associated interrupt/
control lines are referred to as the A’ side and the
“B" side. Each side has its own unigue characteristics
and will therefore be discussed separately below.

Peripheral t/O Ports

The Peripheral A and Peripheral B /O ports allow the
microprocessor to interface to the input lines on the
peripheral device by loading data into the Peripheral
Qutput Register, They also allow the processor to
interface with the ipheral device output lines by
reading the data on the Peripheral Port input lines
directly ontc the data bus and into the internal regis-
ters of the processor,

Peripheral A 1/0 Port (PAQ-PAT)

Each of the Peripheral 1/0 lines can be programmed
10 act as an input or an output, This is accomplished
by setting 2 17 in the corresponding bit in the Data
Direction Register for those lines which are to act as
outputs. A 0" in a bit of the Data Direction Register
causes the corresponding Peripheral 170 lines to act
as an input.

The buffers which drive the Peripheral A 1/Q lines
cantain “'passive’’ pull-ups as shown in Figure 6. These
pull-up devices are registive in nature and therefore
allow the output voltage to go to Ve for a logic 1.
The switches can sink a futl 1.6mA, making thase
buffers capable of driving one standard TTL load.

In the input mode, the pull-up devices shown in Fig-
ure 6 are still connected to the 1/O pin and still supply
current to this pin. For this reason, these lines rep-
resent one standard TTL load in the input mode,

Peripheral B 1/Q Port {PBO-PB7)

The Peripheral B [/OQ port duplicates many of the
functions of the Peripheral A port. The process of
programming these lines to act as an input or an out-
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put has been discussed previously. Likewise, the effect
of reading or writing this port has been discussed.
However, there are several characteristics of the buff-
ers driving these lines which affect their use in periph-
eral interfacing.

The Peripheral B 1/0 port buffers are push-pull de-
vices as shawn in Figure 7. The pull-up devices are
switched “OFF” in the 0" state and “ON" for a
logic 1. Since these pull-ups are active devices, the
logic 1" voltage is not guaranteed to go higher than
+2.4V. They are TTL compatible but are not CMOS
compatible,

However, the active pull-up devices can source yp 1o

TmA at 1.5V. This current drive capability is pro-
vided to allow direct connection to Darlington tran-
sistor switches. This atlows very simple control of
relays, lamps, ete.

Because these outputs are designed to drive tran-
sistors directly, the output data is read directly from
the Peripheral Output Register for those lines pro-
grammed to act as inputs.

The final characteristic which is a function of the
Peripheral B push-pull buffers is the high-impedance
input state, When the Peripheral B 1/Q lines are pro-
grammed to act as inputs, the output buffer entars
the high impedance state,

5y ,
I
1
PASSIVE 1
PULLUP £ i
RESISTOR £ !
_I_.. QUTPUT TGO CHIF
1
i
| 1
FROM CHIP m——] | I INPUT
— I
1
§¥6520 1
]
e 1
A T ___ A
QUTPUT MODE INPUT MODE
- RESISTOR PULL-UR REMAINS IN GIRCLIT
Figura 6, Port A Buffar Circuit (PAg-PAZ)
_______________ - e —————————
By 1 i By
! 1
i 1
! =
1
— | !
I
) ouTPUT : TO CHIP
1 |
|
—— |
FROM CHIP m———]) : INRUT -—l‘—"
} | |
| [
£vE520 I lt
= | | =
______________ | L
OUTPUT MODE INPLYT MODE

Figure 7. Port 8 Butfer Circuit (PBg-PE7}

- NOPULL-UF IN CHIF
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Interrupt Input/Peripheral Control Lines (CA1, CA2,
CB1,CB2)

The four interrupt input/peripheral ¢ontrol lines pro-
vide a number of special peripheral control functions.
These lines greatly enhance the power of the two gen-

eral purpose interface ports (PAQ-PAZ, PBO-PB7).

Figure 8 summarizes the operation of these control
lines,

Peripheral A Interrupt Input/Peripheral Contral Lines
{CA1, CA2)

CA1 is an interrupt input only. An active transition
of the signal on this input will set bit 7 of the Controi
Register A 1o a logic 1. The active transition can be
programmed by satting a *'0”" in bit 1 of the CRA if
the interrupt flag (bit 7 of CRAL} is 1o .be get on a nega-
tive transition of the CA1 signal ora 1" if it is to be
set on a positive transition.

NOTE: A negative transition is defined as a transition
from a high to a low, and a positive transition is de-
fined as a transition from a low to a high voltage.
Setting the interrupt flag will interrupt the processor
through IRQA if bit O of CRA is a 1 as described
previgusly,

CA2 can act as a totally independent interrupt input
or as a peripheral control cutput. As an.input {CRA,
bit 5= 0) it acts to set the interrupt flag, bit 6 of CRA,
to a logic 1 on the active transition selected by bit 4
of CRA.

These control register bits and interrupt inputs serve
the same basic function as that described above for
CA1. The input signal sets the interrupt flag which
serves as the link between the peripheral device and
the processor interrupt structure. The interrupt dis-
able bit allows the processor to exercise control over
the systern interrupts.

In the Qutput mode [CRA, bit5 = 1}, CAZ can oper-
ate independently to generate a simple pulse each
time the microprocessor reads the data on the Peri-
pheral & 1/Q part. This mode is selected by setting
CRA, bit 4 to a "0 and CRA, bit 3 to a *"1". This
pulse output can be used to controf the counters,
shift registers, ete, which make sequential data avail-
able on the Peripheral input lines.

A second output mode allows CA2 to be used in con-
junction with CA1 to “handshake™ between the pro-
cessor and the peripheral device, On the A side, this
technique allows positive control of data transfers
from the peripheral device into the microprocessor,
The CA1 input sighals the processor that data 1s avail-
able by interrupting the processor. The processor reads
the data and sets CA2 low. This signals the peripheral
device that it can make new data available,

The final cutput mode can be selected by setting bit 4
of CRA to a 1, In this mode, CA2 is a simple peri-
pheral control output which can be set high or | aow by
setting bit 3 of CRA toa 1 or 2 0 respectively.

Peripheral B Interrupt Input/Peripheral Control Lines
{CB1, CB2)

CB1 operates as an interrupt input only in the same
manner as CAT1. Bit 7 of CRB is set by the active
transition selected by bit Q0 of CRB. Likewise, the CB2
input mode operates exactly the same as the CAZ2
input modes. The CB2 output modes, CRB hit5=1,
differ somewhat from those of CAZ. The pulse out-
put occurs when the processor writes data into the
Peripherat B Output Register, Also, the “handshaking”
operates on data transfers from the processor into the
peripheral device,
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CA1/CB1 CONTROL

CRA {CRB) Active Transition
Bit 1 Bit 0 of Input Signal* IRQA {IRQB} Interrupt Qutputs
1] 0 Negative Disable — remain high
0 1 Negative Enable — goes low when bit 7 in CRA {CRB) is set by active
transition of signal on CA1 (CB1)
1 ] Positive Disable — remain high
1 1 Positive Enable — as explained above

*Note: Bit 7 of CRA {CRE) will be set to a lagic 1 by an active transition of the CA1 {CB1) signal. This is indepandent of the
state of Bit 0 in CRA {CRE].

CA2/CB2 INPUT MODES

CRA (CRB) Active Transition
Bit5 | Bit4 | Bit 3 of {nput Signal* IRQA {IRQB) Interrupt Outputs
8] 1] o Negative Disable — remains high
] 1] 1 Negative Enable — goes low when bit 6 in CRA {CRB} is set by active
transition of signal on CAZ2 {CB2)
0 1 0 Positive Disable — remains high
0 1 1 Pasitive Enable — as explained above

"Note: Bit 6 of CRA {CRE) will ba set to a logic 1 by an active transition of the CAZ {CB2) signal, This is independent of the
state of Bit 3 in CRA {CRB).

CA2 OUTPUT MODES
CRA
Bit5 | Bitd | Bit3 Mode Description
1 0 ] “Handshake™ CA2 is set high on an active transition of the CA1 interrupt
on Read input signal and set Jow by a microprocessor **Read A Data”
operation, This allows positive control of data transfers from
the peripheral device to the microprocessor.

1 4] 1 Pulse Output CAZ2 goes low for one cycle after a ""Read A Data’ operation.
This pulse can be used to signal the peripheral device that
data was taken,

1 1 0 Manual Qutput CA2 set low

1 1 1 Manual Dutput CAZ st high

€82 OUTPUT MODES
CRB
Bit5 | Bit4 | Bit3 Mode Dascription
1 0 1] “Handshake” CB2 is set low on micraprocessor “Write B Data' operation
on Write and is set high by an active transition of the CB1 interrupt
input signal. This allows positive control of data transfers
from the microprocessor to the peripheral device.

1 ] 1 Pulse Output CB2 goes low for one cycle after a microprocessor *Write B
Data’ operation, This can be used to signal the perlpheral
device that data is available,

1 1 1] Manual Output CB2 set low

1 1 i Manual Output CB2 set high

Figura 8. Summary of Opaeration of Control Lines
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PACKAGE OUTLINE

a0 2 l
DOT OR NOTCH H00 max.
ToLocaTE P 115.24 mm}
PINNO. 1 —o-
1 20 1
55 man.
2.020 max. | {3.93 mm}
{61.30 mm} 190 max.
4.892 mml

i

HHP HH e e

o
(1.65) 065 L
107 od0 ¥~ 100 min.
12.54 mm)
1.65) 022
a5 gig 1Yo~ 010 min,
1910 {48.51 mm) 125 mm}
7890 (800 mm} I
- 19 EQUAL SPACES
100 ¢ TOL, NONCUM.
12,54 mm}

NOTE: Pin No. 1 s in lower left comer whan
symbalization is in normal orientation
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Peripheral Interface  SYE6520/SYE6820
Adapter (PIA) SYEG520A/SYEGSB20

Extended Temperature MICROPROCESSOR
SYNERTEK (-40°C to +85°C) PRODUCTS

® Direct Replacement for MCE820 ® Programmable Interrupt Capability
® Single +5V Power Supply ® Agtomatic Initialization on Power Up
® Two 8-bit Bi-directional 170 Ports with Individual ® 1 and 2 MHz Versions
Data Direction Control ® Operation over wide temperature range
& CMOS-Compatible Peripheral Port A Lines {-40°C to +85°C)
¢ Automatic “Handshake” Control of Data Transfers
The SYE652Q Peripheral Interface Adapter (P)A) is de- 1/0 ports. Each 1/Q line may be programmed to be
signed to provide a broad range of peripheral control either an input or an output. In addition, four peri-
to microcomputer systems. Control of peripherai de- pheral control tines are provided to perform “hand-
vices is accomplished through two 8-bit bi-directional shaking’” during data transfers.
' BASIC SY6520 INTERFACE DIAGRAM PIN ASSIGNMENTS
_ ves 1 e 40 1 cay
1 pag (2 1 [1 caz
Py [Fa 3% ] TRGA
K:> CONTROL pa: O] 4 37 [0 iRGe
8-BIT
DATA BUS Q = K B 8%
<::> i) PERIPHERAL Qe jof o
MICRO- DATA PORT )
PROCESSORS SYEES20 L DEvICES :% g: 3¢ PJ RES
sweox BBIT DISPLAYS, ETC 4 e 3 r:' i
DATA PORT ra; g 2o
CONTROL <::> o8y ] 105YESE20,, | o)
<j‘:>cmmo|_ rey (11 E ] E i
PBy []12 2201 oa
L | FEx ] 13 2 os
fBy [] 14 270 D
PEs ] 15 [ miH
PBs [ 1 »H ez
ORDERING INFORMATION P8, [ 17 22 e
cei 18 2|} &%
Part Number Package Clock Frequency ces [ 1o 220 ¢
SYECE520 Ceramic 1 MHz vor [ 20 2] AW
SYED&520 Cerdip 1 MHz
SYEPG520 Plastic 1 MHz
SY ECE520A Ceramic 2 MHz
SYEDG520A Cerdin 2 MHz
SYEPG520A Plastic 2 MHz
SYECB820 Ceramic 1 MHz
SYEDGS20 Cerdip 1 MHz
SYEPB320 Plastic 1 MHz
SYECG68B20 Ceramic 2 MHz
SYEDGSE20 Cerdip 2 MHz
SYEPGBB2D) Plastic 2 MHz
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MAXIMUM RATINGS

_Rating Symbo] Value Unit
Supply Voltage Voo -03tw0+70 | V
Input Voltags Vin 0.3 to+7.0 v
QOperating e
Temperature Range Ta 40 to +85 ¢
Storage o

- +
Temperature Range T 85 to +150 c

This device contains circuitry to protect the inputs
against darnage due to high static voltages, however,
it is advised that normal precautions be taken to avoid
application of any voltage higher than maximum rated
voltages to this circuit.

D.C. CHARACTERISTICS {Voe = 5.0V 5%, Vgg =0, T = -40°C to +85°C unless otherwise nated)

Characteristic Symbol Min. Max. Unit

Input High Voltage Vi 2.4 Vee v
Input Low Yoltage ViL -0.3 0.4 V'
Input Leakage Current h HA

Viy =0to 5.0V - 25

RAW, Reset, RSq, RSq, CSg, €8y, TSh, CA4, CBy, ¢o
Three-State (Off State Input Current} g1

Viy = 0.4 to 24 V, Voo = max), Dg-D3. PBg-PBs,

CBsy — 10 A
Input High Current

{(Vig = 2.4 V), PAy-PA;, CA5 Y] -100 - HA
input Low Current

{(ViL = 0.4 V), PAG-PA;, CAs il - 1.8 mA
Output High Voltage Vou

{Vog = min, lpy = -100 pA) 2.4 - v
Output Low Voltage Vot

Ve = min, loL = 1.6mA) - +0.4 v
Qutput High Current {Sourcing} loH

(Von =24 V) -100 | - uA

{Vg = 1.5 V, the current for driving other than TTL,
&.g., Darlington Base ), PBy-PB4, CB>

-1.0 -10 mA

Output Low Current {Sinking) la
VoL =0.4 Vi 1.6 - mA
Cutput Leakage Current {Off-State], IRQA, IRQB lare - 10 HA
Power Dissipation Ve = 5.25V Pp - 500 mw
Input Capacitance Cin pF
VN — 0, Ta = 26°C, f= 1.0 MHz}
DQ'D'_:, PAU‘PAT, PBU-PB';‘ CAz, CBZ - 10
R/W, Reset, RSy, RSy, C5p, €Sy, CSa2, - 7.0
CAy, CBy, ¢2 — 20
Output Capacitance CouT
(Viy — 0, Ty = 25°C, f = 1.0 MHz) - 10 pE

Mote: Megative sign indicates outward current flow, positive indicates inward flow,
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Peripheral Interface  SY6521/SY6821
Adapter (PIA) SY6521A/SY68B21

MICROPROCESSOR
SYNERTEK PRODUCTS

® Extended Performance Version of SYS520 # Programmable Interrupt Capability
* Single +5V Power Supply * Automatic Initialization on Power Up
& Two &-bit Bi-directional 1/0Q Ports with ® 1 and 2 MHz Versions
Individual Data Direction Control # Direct Replacement for MCB821
& CMOS-Compatibte Peripheral Port A Hnes
& Automatic “Handshake® Control of
Data Fransfers
The SY6521 Peripheral Interface Adapter (P1A) is de- pherat devices is accomplished through two 8-bit bi-
signed to provide a broad range of peripheral control directional 1/0 ports. Each 1/0 line may be program-
10 microcomputer systems. It is functionally com- med to be either an input or an output. In addition,
patible with the SY8520, but with more drive capa- four peripharal control lines are provided to perform
bility and improved performance, Control of peri- “handshaking’’ during data transfers.
BASIC SY6521 INTERFACE DIAGRAM PIN ASSIGNMENTS
1 vsr]t ~ awp chy
Pap [] 2 20 cse
<:> CONTROL ray ]2 38| irca
DAS‘II':I;US<::> PAz E 4 o 3 iRea
<:> Erel PERIPHERAL Pas Ly 5 6 1 sy
meao- wvism DATAPORT | SEvices” pas O 6 =h B
$Y650% <:> a@iT | DISPLAYS ETC, Fas 7 3 L1 ReS
OATA PORT a5 B 330 oy
CONTRDL<:> Pz Cf o 2o
¢>comrnm pEg Cfro sveszn Doy
ray OF 11 o Y
L J re; OJ12 280 pa
- RK] 281 s
P8y [ 1 2r [0 g
eBs ] 15 . W
ORDERING INFORMATION PBs 16 ] B
ee; [ 17 2 cs,
Part Number | Package | Speed ce 18 2] &5
5YCe521 Ceramic 1 MHz ce: O 1o = et
SYD6521 Cerdip 1 MHz ver [ 20 al ]
SYPG521 Flastic 1 MHz
SYCB521A Ceramic 2 MHz
SYDBS21A Cerdip 2 MHz
SYPGS214A Plastic 2 MHz
SYCEE21 Ceramic 1 MHz
SYDB6821 Cerdip 1 MHz
5YP6821 Pastic 1 MHz
SYCREE2 Ceramig 2 MHz
SYDGBB21 Cerdip 2 MHz
SYP8aB21 Plastic 2 MHz
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5 ~ SY6521/SY6521A

ABSOLUTE MAXIMUM RATINGS
RATING SYMEOL VALUE UNIT Thif device contains circuitry to protect the inputs
against damage due to high static voltages, however,
Supply Voitage Vee 03t 470| V it is advised that normal precautions be taken to avoid
Input Voltage VIN 03w +70) V application of any voltage higher than maximum rated
Operating voltages to this circuit,
Temperature Range | Ta 0to+70 | °C
Storage
Temperature Range | TsTG -5 to +160| °C
D.C. CHARACTERISTICS (vge = 5.0V 2 5%, Vgg = 0, T4 = 0°C to 70°C unless otherwise noted)
Symbol Characteristic Min. Max, Unit
ViH Input High Voltage +2.0 Voo v
ViL Input Low Voltage -0.3 +0.8 v
\ It Input Leakage Current
Vin = 0 to 5.0V 26 pA
R/W, Reset, RSq, RSy, CSp, €8y, TS, CA4, CBy, 93 -
lrgn Three-State {Off-State Input Current)
{Vin = 0.4 to 2.4V, Vg = max), Dg-D¢, PBg-PB7, CB2 - 10 HA
i input High Currant
{Vig = 2.4V), PAg-PA;, CAg -200 - uA
I Input Low Current
{VyL = 0.4V}, PAg-PA7, CAg — 2.4 ma
VoL Output Low Voltage
{I, = 3.2mA}, IRQA, IRQE - 0.4 v
Vou Output High Voltage
{F_ =-205 uA)}, Dy-D7 2.4 — A
Voo Output Law Voltage
{IL = 3.2mAl}, PAg-PA;, PBg-PB7, CA5, CB2 - 0.4 v
Vou Output High Voltage
{1y = -200pA), PAg-PA;, PBy-PB7, CAg, CBa 24 - v
lon Qutput High Current
{Direct Transistor Drive Qutputs) -1.0 -10.0 mA
{VOUT = 1.5\”, PBO-PB';, 032
lofs Qutput Leakage Current {Off-State}, IRQA, IRQB - 10 A
Pp Power Dissipation (Voo = 5.26V) - 500 mW
Cin Input Capacitance
{Vin =0, T, = 25°C, f= 1.0 MHz}
Do-D;J, PAD-PAT, PB[)-PB‘,!, CAQ, 032 - 10 DF
RAN, Reset, RSp, RSy, C8y, C51, C32, - 7.0 pF
CAy. CBq, ¢2 — 20 pF
Cout Qutput Capacitance
{Vin =0, Ty = 25°C, f = 1.0 MHz) - 10 pF
Note: Negative sign indicates outward current flow, positive indicates inward flow.
i
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5 SY6521/SY6521A

PROCESSOR INTERFACE TIMING (Vee = 5V £ 5%, Ta = 0°C to 70°C unless otherwise noted}

sYe521 SY6521A
Symbol Parameter Min. Max. Min. Max, Unit
tey Cycle Time 1000 - 500 - ns
teH $p Pulse Width 440 - 200 - ns
tEL ¢$o Pulse Delay 430 - 210 - ns
tas CS, RS, R/W Setup Time 160 - 70 - ns
taH CS, RS, R/W Hotd Time 10 — 10 - ns
tODR Data Delay Time, Read Cycie - 320 -— 180 ns
toHR Data Hold Time, Read Cycle 10 - 10 - ns
tpsw Data Setup Time, Write Cycle 195 - 60 - ns
toHwW Data Hold Time, Write Cycle 10 — 10 — ns

PERIPHERAL INTERFACE TIMING (V¢ = 5V £ 5%, Ty = 0°C to 70°C unless otherwise noted)

sYe521 5Y6521A
Symbol Parameter Min. Max. Min. Max. Unit
tppsy Peripheral Data Setup Time 200 - 100 - ns
tcaz CAg Delfay Tirme, High-to-Low - 1.0 - 0.5 s
tRs1 CAg Delay Time, Low-to-High - 10 - 05 Hs
tRs2 CA» Delay Time, Handshake Mode - 20 - 1.0 s
tep2 CB2 Delay Time, High-to-Low - 1.0 - 0.5 Ms
tRrsy CB2 Delay Time, Low-to-High - 1.0 - 05 s
tRS2 CB2 Delay Time, Handshake Mode - 20 - 1.0 HS
trow Peripheral Port Belay Time - 1.0 - 0.5 Hs
temos Peripheral Port Delay Time {CMOS} - 2.0 - 1.0 Ms
toe CB3 Delay Time from Data Valid 20 - 20 - ns
Puni Interrupt Input Pulse Width 500 - 500 - ns
trs3 Interrupt Response Time - 1.0 - 1.0 HS
tiR Interrupt Clear Delay - 1.6 - 0385 s
tg, tg Rise and Falt Times — CA,, CAg, CBy, CB2g - 1.0 - 1.0 Hs

3-84



5

SY6521/SY6521A

INTERFACE SIGNAL DESCRIPTION

RES {Raset)

This signal is used to initialize the PIA. A low signal
on the RES input causes all internal registers to be
¢leared,

#2 (Input Clock}

This input is the system ¢2 clock and is used to trig-
ger alt data transfers between the microprocessor and
the PIA,

R/W (Read/Write)

This signal is generated by the microprocessor and is
used to control the direction of data transfers. A high
on the R/W signal permits the processor to read data
supplied by the PIA; a low on the R/W signal permits
the processor to Write into the PIA,

iRQA, TRAB (Interrupt Requests)

iRQA and IRQB are interrupt lines generated by the
PIA for parts A and B respectively. These signals are
active Jow signals and have open-drain outputs, thus
allowing multiple 1RQ signals from multiple P14’ to
be wire-ORed together before connecting to the pro-
cessor |RQ signal input.

Dg-D+ (Data Bus)

These eight data bus lines are used to transfer data
information between the processor and the PIA. These
signals are bi-directicnal and are normally high-
impedance except when selected for a read operation.

C£S0, C81, C52 {Chip Selects)

The PiA is selected when C50 and CST are high and
CS2 is low. These three chip select lines are normally
connected to the processor address lines either dir-
ectly or through external decoder circuits.

RSO, RS1 (Register Selects)
These two signals are used to gelect the various regis-
ters inside the PIA,

INTERNAL ARCHITECTURE

The $Y6520 is organized into two independant sec-
tions referred to as the **A Side” and the VB Side.”
Each section consists of a Control Register {(CRA,
CRB), Data Direction Register {DDRA, DRRB), Out-
put Register {ORA, ORB), Interrupt Status Control
and the buffers necessary to drive the Peripheral fnter-
face buses, Figure 12 is a block diagram of the SY8521.

INTERRUFT 5TATUS [ £A1
l—- CONTROL A fe——= caz
N CONTROL
REGISTER &
| v {CRA) DATA DIRECTION
"—I I_ REGISTER A
e ——
o N iDDRA)
01 — | I‘/
b2 = A r QUTPUT BUS l
03 -] DATA BUS g
D4 BUFFERS - Pao
—
{Dag) fa—ma PAL
05— BN PESLIJP-II-:‘ZI-%I-AL N PERIPHERAL e Paz
o6~ ™ —1] REGISTER A /] INTERFACE o——r PA2
[ -7 P — (ORA} | BUFFER s PAd
A ja——=- FLE
f——--s PAE
—a PAY
DATA INFUT e PO
REGISTER ra1
(DR} PES:]P:PEUI.%I-AL N PERIPHERAL - rB2
:) REGISTER B |/ INTERFACE — ]
IORBY | BUYFFER s PEM
B |-t PBS
€80 ———————of - - PEE
i PB'IF
L8 ———]
cs2 - cHIP ﬁ
AS) — ———— ] SELECT INFUT BUS Ny
1] pe— AND A
co:ﬁto I I DATA DIRECTION
—_— . L
i CONTROL “iﬁ:ﬁ;g;‘ &
EMABLE —— ] REGISTER B
RESET —————] tCAB)
I_.__, gt
nrerropTsTATUS | °°
ARG CONTROL B - - CB2

Figura 12, $YG521 Block Diagram
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7 ] 5 4 3 2 t 0
CRA IRQA1 IRQA2 CAZ Control DDRA CA1 Controd
T L | Access
7 6 5 4 3 2 1 0
CRB IRQB1 IRQB2 CB2 Controi DDRB CB1 Control
T L 1 Access

Figure 13. Control Registers

Data Input Register

When the microprocessor writes data into the SY6521
the data which appears on the data bus during the
Phase Two clock pulse is latched into the Data Input
Register. It is then transferred into one of six internal
registers of the §Y6521 after the trailing edge of Phase
Two. This assures that the data on the peripheral out:
put lings will make smooth transitions from high 1o
low or from low to high and the voltage will remain
stable except when it 1s going to the opposite polarity,

Control Registers {CRA and CRRB)

Figure 4 illustrates the bit designation and functions
in the Control Registers. The Control Registers allow
the microprocessor to control the operation of the
Interrupt Control inputs {CA1, CA2, CBt, CB2}, and
Peripheral Control outputs (CA2, CB2). Bit 2 in
each register controls the addressing of the Data Dir-
ection Registars {DDRA, DDRB) and the Qutput Reg-
isters (ORA, ORB). In addition, two bits {(bit 6 and
7) are provided in each control register to indicate the
status of the interrupt input lines {CA1, CA2, CB1,
CB2). These interrupt status bits (|RGA1, 1RQB1)
are normally interrogated by the microprocessor dur-
ing the interrupt service routing to determine the
source of an active interrupt. These are the interrupt
lines which drive the intercupt input {TRQ, NMI) of
the microprocessor.

Data Direction Registers {DDARA, DDRB)

The Data Direction Registers allow the processor to
program each line in the 8-bit Peripheral 1/Q port to
be either an input or an output. Each bit in DDRA
controls the corresponding line in the Peripheral A

port and each bit in DDRB controls the corresponding
tine in the Peripheral B port. Placing 2 0" in a bit
position in the Data Direction Register causes the
corresponding Peripheral 1/0 line to act as an input;
a 1" cauges it to act as an output,

Peripheral Qutput Registers {ORA, ORB)

The Peripheral Qutput Registers store the output data
which appears on the Peripheral 1O port. Writing a
“0" into a bit in ORA causes the corresponding line
on the Peripheral A port to go low {< 0.4Y) if that
line is programmed to act as an output. A 17 causes
the corresponding output to go high. The lines of the
Peripherat B port are cantrolled by ORB in the same
manner.

Interrupt Status Control

The four interrupt/peripheral control lines (CA1, CA2,
CB1, CB2} are controlled by the Interrupt Status Con-
trol logic (A, Bl. This logic interprets the contents of
the corresponding Control Register, detects active
transitions an the interrupt inputs and performs those
operations necessary to assure proper operation of
these four peripheral interface lines.

Peripheral Interface Buffers (A, B) and Data Bus
Buffers {DBB}

These Buffers provide the necessary current and
voltage drive on the peripheral 1/Q ports and data
bus to assure proper systemn operation and to meet
the device specifications.
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FUNCTIONAL DESCRIPTION

Bit 2 {DDR} in each Control Register {CRA and
CRB) controls the accessing to the Data Direction
Register or the Peripheral interface. If bit 2 isa 1]
a Paripheral Qutput register {ORA, ORB] is selected,
and ifbit2isa 0", a Data Direction Register (DDRA,
DDRB) is selected. The Data Direction Register Access
Control bit, together with the Register Select lines
(RS0, RS1) selects the various internal registers as
shown in Figure 14,

In order to write data into DDRA, ORA, DDRE, or
ORB registers, bit 2 in the proper Control Register
must first be set. The desired register may then he
accessed with the address determined by the address
interconnect technigue used.

Register Select Lines (RS0}, {RS1}

These two register select lines are used to select the
various registers inside the SY6521. These input lines
are used in conjunction with internal control regis-
ters to select a particular register that is to be ac-
cessed by the microprocessor. These lines are normal-
ly connected to microprocessor address output lines,
These lines operate in conjunction with the chip-select
inputs 1o allow the microprocessor to address a single
B-bit register within the microprocessor address space.
This register may be an internal register (CRA, ORA,
etc.) or it may be a Peripheral 1/0 port,

The processor may write directly into the Control
Registers {CRA, CRB), the Data Direction Registers
{(DDRA, DDRB) and the Peripheral Qutput Registers
(ORA, ORB}. In addition, the processor may directly
read the contents of the Control Registers and the
Data Direction Registers. Accessing the Peripheral Out-
put Register for the purpose of reading data back inte
the processor operates differently on the QRA and the
ORE registers and therefore are discussed separately
below.

Reading the Peripheral A I/O Port

The Peripheral A 1/0 port consists of 8 lines which
can be programmed to act as inputs or outputs. When
programmed to act as outputs, each line reflects the
contents of the corresponding bit in the Peripheral
Output Register. When programmed to act as inputs,
these lines will go high or low depending on the input
data. The Peripheral Qutput Register {ORA) has no
effect on those lines programmed to act as inputs. The
eight lines of the Peripheral A 1/O port therefore con-
tain either input or output data depending on whether
the line is programmed to act as an input or an ocutput.

Performing a Read operation with RSt = 0, RS0=0
and the Data Direction Register Access Condrol bit
(CRA-2} = 1, directly transfers the data on the Pe-
ripheral A 1/O lines inte the processor {via the data
bus). This will contain both the input and output
data. The processor must be programmed to recognize
and interpret only those bits which are important to
the particular peripheral operation being performed,

Since the processor always reads the Peripheral & 1/0
port pins instead of the actual Peripheral Output Reg-
ister {DRA), it is possibie for the data read into the
processor to differ from the contents of the Peripheral
Qutput Register for an output line, This is true when
the 1/0 pin is not allowed to go to a full +2.4V DC
when the Peripheral Output register contains a logic 1.
In this case, the processor will read a O from the
Peripheral A pin, even though the corresponding bit
in the Peripheral Qutput registér isa 1.

Reading the Peripheral B 1/0 Port

Reading the Peripheral B 1/0 port yields a combina-
tion of input and output data in a manner similar to
the Peripheral A port. However, datz is read diractly
from the Peripheral B Qutput Register (ORB) for

Register
Salect
Pin

Data Direction
Reyister Accuss
Control Bit

RS1 RSO CRA-2

CRB-2

Register Selected

Peripheral Interface A

Data Direction Register A

Control Reagister A

Peripheral Interface B

Data Direction Register B

—ml=|=|lo|ojo
—~|lojo|-|o|lo
i

Control Register B

Figure 14, Reglster Addrassing
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those lines programmed to act as autputs. It is there-
fore possible to load down the Peripheral B Qutput
lines without causing incorrect data to be transferred
back into the processor on a Read operation.

Interrupt Request Lines (IRCA, IRQB)

The active low Interrupt Request lines {IRQA and
IRQEB) act to interrupt the microprocessor either di-
rectly or through external interrupt priority circoitry,
Thase lines are “open drain™ and are capable of sink-
ing 1.6 milliamps from an external source. This per-
mits all interrupt request lines 1o be tied together in a
“wired-OR" configuration. The “A"™ and “B” in the
titles of these lines correspond to the A’ peripheral
port and the “B* peripheral port. Hence each inter-
rupt request line services one peripheral data port,

Each Interrupt Reguest line has twao interrupt flag
bits which can cause the Interrupt Request line to go
low. These flags are bits 6 and 7 in the two Cantrol
Registers. These flags act as the link between the
peripheral interrupt signals and the microprocessor
interrupt inputs, Each flag has a corresponding inter-
rupt disable bit which allows the processor to enable
or disable the interrupt from each of the four inter-
rupt inputs (CA1, CA2, CB1, CB2),

The four interrupt flags are set by active transitions
of the signal on the interrupt input (CA1, CAZ, CB1,
CB2).

Control of IRQA

Control Register A bit 7 is always set by an active
transition of the CA1 interrupt input signal. Interrupt-
ing from this flag can be disabled by setting bit 0 in
the Control Register A {CRA) to a logic 0. Likewise,
Control Register A bit § can be set by an active tran-
sition of the CA2 interrupt input signal. interrupting
from this flag can be disabled by setting bit 3 in the
Control Register to 3 logic 0.

Both bit 6 and bit 7 in CRA are reset by 2 "Read
Peripheral OQutput Register A’ operation. This is de-
fined as an operation in which the proper chip-select
and register-select signals are provided to allow the
processor to read the Peripheral A 1/0 port.

Control of 1RQB

Control of TRQB is performed in exactly the same
manner as that described above for IRQA. Bit 7 in
CRB is set by an active transition on CB1; interrupt-
ing from this flag is co. wolled hy CRB bit 0. Like-
wise, bit 6 in CRB is set by an active transition on
CB2; interrupting from this flag is controlled by CRB
bit 3.

Also, both bit B and bit 7 are reset by a *'Read Periph-
eral B Output Register” operation.

$Y6521/SY6521A

SUMMARY:

1RQA goeslow when CRA-7= 1 and CRA-Q=1 or
when CRA-6=1 and CRA-3 =1

IRQB goes low when CRB-7=1and CRB-0=10r
when CRB-6=1and CRB-3=1

It should be strassed at this point that the flags act as
the link between the peripheral interrupt signals and
the processor interrupt inputs. The interrupt disable
bits allow the processor to control the interrupt func-
tion,

Interface Between 5Y6521 and Peripheral Devices

The SY8521 provides two 8-bit bi-directional ports
and 4 interrupt/control lines for interfacing to periph-
eral devices. These ports and the associated interrupt/
control lines are referred to as the “A" side and the
“B* side. Each side has its own unique characteristics
and will therefore be discussed separately below.

Peripheral 1/G Ports

The Paripheral A and Peripheral B 1/ ports allow the
micreprocessor to interface to the input lines on the
peripheral device by loading data into the Peripheral
Qutput Register. They also allow the processor to
interface with the peripheral device output jines by
reading the data on the Peripheral Port input lines
diractly onto the data bus and inte the internal regis-
ters of the processor.

Peripheral A 1/0 Port (PAQ-PAT}

Each of the Peripheral 1/0 lines can be programmed
to act as an input or an output. This is accomplished
by setting a 1" in the ¢orresponding bit in the Data
Direction Register for those lines which are to act as
cutputs. A "0 in a hit of the Data Direction Register
causes the corresponding Peripheral 1/0 lines 1o act
as an input.

The buffers which drive the Peripheral A 1/O lines
contain “passive” pull-ups as shown in Figure 15, These
pull-up devices are resistive in nature and therefore
allow the output voltage to go to Ve for a fogic 1.
The switches can sink a full 1.6mA, making these
buffers capable of driving one standard TTL load.

In the input mode, the pull-up devices shown in Fig-
ure 15 are still connected ta the t/O pin and still supply
current to this pin. For this reason, these lines rep-
resent one standard TTL load in the input mode.

Peripheral B 1/0 Port (PBD-PB7)

The Peripheral B V/O port duplicates many of the
functions of the Peripheral A port. The process of
programming these lines to act as an input or an out-
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put has been discussed previously. Likewise, the effect
of reading or writing this post has been discussed.
However, there are several characteristics of the buff-
ers driving these lines which affect their use in periph-
eral interfacing.

The Peripheral B §/0 port buffers are push-pull de-
vices as shown in Figure 16, The pull-up devices are
switched “OFF” in the "0 state and “ON" for a
fogic 1. Since these pull-ups are active devices, the
logic *"17" voltage is not guaranteed to go higher than
+2.4V. They are TTL compatible but are not CMOS
compatible.

However, the active pull-up devices can source up to

1mA at 1.5V. This current drive capability is pro-
vided to allow direct connection to Darlington tran-
sistor switches. This ailows very simple control of
relays, lamps, etc.

Because these outputs are designed to drive tran-
sistors directly, the output data is read directly from
the Peripheral Output Register for those lines pro-
grammed to act as inputs.

The final characteristic which is a function of the
Peripheral B push-pull buffers is the high-impedance
input state. When the Peripheral B 1/0 lines are pro-
grammed to act as inputs, the output buffer enters
the high impedance state.

Y i
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PULL WP 1
RESISTOR ‘
+———+—= outrur TOCHIP
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1
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FROM CHIP =—] 1 \ INFUT
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Interrupt Input/Peripheral Control Lines (CA{, CA2,
CB1, CB2)

The four interrupt input/peripheral control lines pro-
vide a number of special peripheral control functions.
These lines greatly enhance the power of the two gan-

eral purpose interface ports (PAQ-PAZ, PBO-PB7).

Figure 17 summarizes the operation of these control
lines,

Peripheral A Interrupt Input/Peripheral Control Lines
(CA1, CA2)

CA1 is an interrupt input only. An active transition
of the signal on this input will set bit 7 of the Control
Register A 10 a logic 1. The active transition can be
programmed by setting a 0’ in bit 1 of the CRA if
the intersrupt flag {bit 7 of CRA) is 10 be set on a nega-
tive transition of the CA1 signal ora 1" if it is to be
set on a positive trapsition.

NOTE: A negative transition is defined as a transition
from a high to a low, and a positive transition is de-
fined as a transition from a low to a high voltage,

Satting the interrupt flag will interrupt the processor
through TRQA if bit 0 of CRA is a 1 as described
previousty.

CAZ can act a3 a totally independent interrupt input
or as a peripheral control output. As an input (CRA,
bit 5= 0] it acts to set the interrupt flag, hit 6 of CRA,
to a logic 1 on the active transition selected by bit 4
of CRA.

These control register hits and interrupt inputs serve
the same basic function as that described above for
CA1. The input signal sets the interrupt flag which
serves as the link between the peripheral device and
the processor interrupt structure. The interrupt dis-
able bit alfows the processor to exercise control over
the system interrupts.

In the Qutput mode (CRA, bit 5= 1}, CAZ2 can oper-
ate independently to generate a simple pulse each
time the microprocessor reads the data on the Peri-
pheral A 1/D port. This made is selected by setting
CRA, bit 4 to a "D and CRA, bit 3 to a "1", This
pulse output can be used to control the counters,
shift registers, ete, which make sequential data avail-
able on the Peripheral input lines.

A second output made allows CAZ to be used in con-
junction with CA1 to "handshake' between the pro-
cessor and the peripheral device. On the A side, this
technique allows positive control of data transfers
from the peripheral device into the microprocessor.
The CA1 input signals the processor that data is avail-
able by interrupting the processor. The processor reads
the data and sets CA2 low. This signals the peripheral
device that it can make new data available.

The final output mode can be selected by setting bit 4
of CRA to a 1. In this mode, CA2 is a simple peri-
pheral control output which can be set high or I>w by
setting bit 3 of CRA to a 1 or a 0 respectively.

Peripherat B Interrupt Input/Peripheral Control Lines
{CB1, CB2}

CB1 operates as an interrupt input only in the sarme
manner as CA1, Bit 7 of CRB is set by the active
transition selected by bit0 of CRB. Likewise, the CB2
input mode operates exactly the same as the CA2
input modes. The CB2 output modes, CRB hit 5 =1,
differ somewhat from those of CA2. The pulse out-
put occurs when the processos writes data into the
Peripheral B Output Register. Also, the “handshaking’
operates on data transfers from the processor into the
petipheral device.

3-80




1]

SY6521/SY6521A

CA1/CB1 CONTROL

CRA (,CRB’ Active Transition
Bit 1 Bit 0 of {nput Signal* IRQA (IRQB) Interrupt Dutputs
0 a Negative Disable — remain high
0 1 Megative Enable — goes low when bit 7 in CRA [CRB} is set by active
transition of signal on CA1 {CB1)
1 0 Positive Disable — remain high
1 Positive Enable — as explained above

*Note: Bit 7 of CRA {ICRB} will beé set to alogic 1 by an active transition of the CA? {CB1) signal. This is independant of the
state of Bit 0 in CRA {CRB).

CA2/CB2 INPUT MODES

CRA (CR8) Agtive Transition
Bit5 | Bitd [ Bit 3 of Input Signal* IRQA {IRQB) Interrupt Outputs
0 0 L] Negative Disable — remains high
1] 0 1 Negative Enable — goes low when bit 6 in CRA {CRB} is set by active
transition of signal on CAZ2 {CB2)
0 1 0 Positive Disable — remains high
0 1 1 Positive Enable — as explained above

*Note: Bit § of CRA {CRB} will be st ta a logic 1 by an activa transition of the CA2 [CB2) signal. Thi¢ is independent of the
state of Bit 3 in CRA {CRB}.

CA2 OUTPUT MODES
CRA
Bit5 | Bitd | Bit3 Mode Dascription
1 0 0 “Handshake" CAZ is set high on an active transition of the CA1 interrupt
on Read input signal and set low by a microprocessor ““Read A Data™
operation. This allows positive control of data transfers from
the peripheral device to the microprocessor.

1 0 1 Pulse Qutput CA2 goes low for one cycle after a ’Read A Data’ operation.
This pulse ¢an be used o signal the peripheral device that
data was taken,

1 1 0 Manuat Qutput CA2 zet low

1 1 Manual Qutput CAZ2 set high

CB2 OUTPUT MODES
CRB
Bit5 | Bit4 | Bit3 Mode Description
1 0 0 “Handshake” CB2 is set low on microprocessor “Weite B Data’™ operation
on Write and is set high by an active transition of the CB1 interrupt
input signal. This altows positive control of data transfers
from the microprocessor to the peripheral device.

1 0 1 Pulse Quiput CB2 goes low for one cycle after a microprocessor *"Write B
Data" operation. This can be used to signal the peripherat
device that data is available.

1 1 4] Manual Qutput CB2 set low

1 1 Manual Qutput CB2 set high

Figure 17. Summary of Operation of Control Lines
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5 SY6521/SY6521A

PACKAGE OUTLINE
10° max.
40 21 l
DOT OR NOTCH 600 max. ($6.87) 625
TO LOCATE p {15.24 mm} {t5.91) 595
FINNO, 1-—n» *
1 20 t -
155 max,
2.020 max. . {393 mm)
{51.30 mm} 190 max.
1482 mmi
ot
- l? 87 mm)
{165 .065 L
o odg P -~ .100 min.
12,54 mm}
.58} .022
(45} 018 TYP.—= 010 min.
1910 (46851 mm} {.25 mm|

1890 {48.00 mm}

19 EQUAL SPACES
.100 § TOL. NONCUM.
[2.54 mm}

NOTE: Pin No. ¥ is in lower left comer when
symbeolization is in normal arientation
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SYE6521/SYE6S21
SYEG521A/SYE6SB21

MICROPROCESSOR
PRODUCTS

Peripheral Interface
Adapter (PIA)

Extended Temperature
SYNERTEK (-40°C to +85°C)

A SUBSICIARY OF MONEYWELL

¢ Extended Performance Version of SY6520
® Single +5V Power Supply
& Two 8bit Bi-directional 1/0 Ports with
Individual Data Direction Control
& CMOS-Compatible Peripheral Port A lines
* Automatic “Handshake’ Controt of
Data Transfers

Programmabie Interrupt Capability
Automatic Initialization on Power Up
1 and 2 MHz Versions

Birect Replacement for MC6821
Operation over wide temperature range
{-40°C 10 +86°C)

* & 0 b

The SYEG521 Peripheral interface Adapter {PtA) isde-
signed to provide a broad range of peripheral control
to microcomputer systems. It is functionally com-
patible with the SYEG520, but with more drive capa-

bility and improved performance. Contral of peri-

BASIC §Y6521 INTERFACE DIAGRAM

pheral devices is accomplished throuph two 8-bit bi-
divectional 1/0 ports. Each 1/0 line may be program-
med to be either an input or an output. In additien,
four peripheral controt lines are provided to perform
“handshaking’’ during data transfers.

PIN ASSIGNMENTS

M~ an

ves [ [ cay
[ T Pag 4 2 [ caz
Par 2 38 [0 iRGA
<":> CONTROL pay (14 37 [ rae
o S o M
<|‘:> 4817 pig a 3s [ RS
PROCESsORS - SvEes21 PrvAPORT| SRR P (7 up e
$ves0x sprr | DISLAVS ETC pas (] & 33100
<:> CATAPORT raz 9 -3 m
CONTROL <:> PBy [] YevEss21Y [0z
<:> CONTROL s 0 [ oy
pe; [ 12 20 by
L i PRy [ 12 [ Ds
eBy ] 14 2[1os
PBs [ 15 %] o;
ORDERING INFORMATION res [ 15 %[l .2
rey [ 24[] o5y
Part Number Packaga Glodk Fraguency . b=
SYECE529 Caramic 1 MHz Bz [] 1o ol M=
SYED6521 Cerdip 1 MHz vee [ 20 n ] A
SYEP6521 Plastic 1 M-z
SYECE5214A Ceramic 2 MHz
SYEDG521A, Cerdip 2 MHz
SYEPGE21A Plastic 2 MHz
SYECB821 Ceramic 1 MHz
SYED&SH Cerdip 1 MHz
SYEPG821 Plastic 1 MHz
SYECE8B21 Ceramic 2 MHz
SYEDBRB21 Cerdip 2 MHz
SYEPBSB21 Plastic 2 MHz
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SYEG521/SYE6S21
5 SYE6521A/SYEGSB21

ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE |umiT 'I'hi.s device contains _circ.uitry 19 protect the inputs
against damage due to high static voltages, however,
Supply Voltage Vee 0310470 Vv it is advised that normal precautions be taken to avoid
| Input Voltage ViN 03t +70| V¥ application of any voltage higher than maximum rated
: Operating voltages to this circuit.
Temperature Range | T -4010 +85 | °C
Storage
Temperature Range | TgTg -85 to +150) °C
D.C. CHARACTERISTICS (vgc = 5.0V 5%, Vgg =0, T 4 = -40° C to +85°C unless otherwise noted)
Symboi Characteristic . Min. fax. Unit
Viy Input High Vaoltage +2.0 Vee . v
VL Input Low Voltage -0.3 +0.8 v
4 hn Inpuit Leakage Current
Vg =0 to 5.0V 125 HA
R/W, Reset, RSy, RS¢, CSp, CS;, C82, CA4, CBy, ¢2 -
Irst Three-State {Off-State Input Current)
(Vi = 0.4 to 2.4V, Ve = max}, Dg-Dy, PBg-PBy, CB» - 10 A
[ Input High Current
{\Vig = 2.4V], PAg-PA4, CA5 -200 - A
LITR Input Low Current
(Vi = 0.4V}, PAG-PA;, CAo - 24 ma
VoL Output Low Voltage
{IL = 3.2 mA), IRQA, IRQEB - 0.4 v
VoH Output High Voltage
(I - 205 pA), Dg-D+ 24 - A
Vour Cutput Low Voltage
{l_ = 3.2mA), PAg-PA5, PBg-PBy, CAp, CBy - 0.4 v
VaH Output High Voltage
{lg = -200p:A), PAG-PAZ, PBg-PB3, CAz, CBy 24 - v
IoH Cutput High Current
{Direct Transistor Drive Qutputs} -1.0 =-10.0 mA
{VouT = 1.6V), PBg-PB+, CB»
IoEE Output Leakage Current {Off-State), IRCA, JRQB - 10 LA
o Power Dissipation (VoC = 5.26V) - 500 mwW
Cin Input Capacitance
{Vin = 0, Ty = 25°C, f = 1.0 MH2)
Dg-D3. PAg-PAz, PBy-PB;, CAy, CB2 - 10 pF
R/, Reset, RSg, RSy, CSp, CSy, €52, - 7.0 pF
CAy, CB4, 92 - 20 pF
CauT Output Capacitance
{(Vin =0, Ta = 25°C, £ = 1.0 MHz) - 10 pF
MNote: Nagative sign indicates outward gurrent flow, positive indicatas inward flow,
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Versatile

(VIA)

SYNERTEK

A SUBSIDAR Y OF HONEYWELL

S$Y6522

Interface Adapter SY6522A

MICROPROCESSOR
PRODUCTS

Twao 8-Bit Bidirectional 1/0 Ports

Two 16-Bit Programmable Timer/Counters
Serial Data Port

Single +5V Power Supply

TTL Compatible

CMOS Compatible Peripheral Port A lines

LI BN B BN B

& Expanded “Handshake'” Capability Allows Positive
Control of Data Transfers Between Processor and
Peripheral Devices

& Latched Qutput and Input Registers

* 1 MHz and 2 MHz Operation

The SYB522 Versatile Interface Adapter (VIA) is a
very flexible 1/0 ¢ontrol device. In addition, this de-
vice contains a pair of very powerful 16-bit interval
timers, a serial-to-paratlel/parallel-to-serial shift re-
gister and input data latching on the per_i\pheral ports.
Expanded handshaking capability allows, control of
bi-directional data transfers between V1A' in multiple
Processor systems.

Control of peripheral devices is handled primarily
through two 8-bit bi-directional ports. Each line ¢an

be programmed as either an input or an output. Saveral
peripheral 170 lines can he controlled directly from
the interval timers for generating programmable fre-
quency square waves or for counting extermally gen-
erated puises, To facilitate control of the many power-
ful features of this chip, an interrupt flag register, an
interrupt enable register and a pair of functien con-
trol registers are provided,

INTERRUPT [LI]
CONTROL
FLAGS INPUT LATCH
(FRY RAY
__: ) _________ I
EMAOLE SuUTPUT BUFFERS
{IER} :: > ORA] 8} PORT &
DATA oata L DATA DIR.
B?.IS <:> BUs {DURA}
BUFFERS I |
PORT 4 AEGISTERS
PERIFHERAL
_A\ PCA)
b e === ]
V] aoxinary PORT A €Al
{ACR) :> __________ caz
FUNCTICN PORT B
CONTROL
HANDSHAKE
CONTROL
LATCH LATCH
AEs | _fmew b meu b W] swietpes B
RN ———a isA) CB2
COUNTER COUNTER
#2 —— ITIGH} TICL
o 1 oo TIMER 1 PORT 6 AEGISTERS
CR—} ACCESS
50— CONTROL TIMER 2 INPUT LATCH
1IRB)
RS tatTcHd | | pFm—mm—m e
R52 ————] 2L ouTPUT BUFFERS
M {DRB) PB) POAT &
RS | :"> couNTER | counter | Y E___ 000 |
T2CH} 261} DATE DI
(ODRE)

Figure 1. SY6522 Block Diagram
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5 SY6522/SY6522A

ABSOLUTE MAXIMUM RATINGS

" : This device contains circuitry 1o protect the inputs
Rating Symbol Value Unit against damage due to high static voltages. However,
Supply Voitage Voo |-0.310+7.0f V it is advised that normal precautions be taken to
Input Voltage Vin |-03w+7.0( V avoid application of any voltage higher than maxi-
Operating Temperature mum rated voltages.

Range Ta, Oto+70 | °C
Storage Temperature

Range Tag [-55to+160| °C

ELECTRICAL CHARACTERISTICS {Voe = 5.0V £ 5%, Ty = 0-70°C unless otherwise noted)

Symbol Characteristic Min. Max, Unit
Vin Input High Voltage {all except $2} 2.4 Vee Y
/ VeH Clock High Voltage 24 Voe v

ViL Input Low Voltage 0.3 0.4 v

I Input Leakage Current — Vyy = 0 t0 5 Vdc — 25 A,
R/, RES, RS0, RS1, RS2, RS3, CS1, €S2,
cAl, 92

lrsi Off-state Input Current — V| = .4 10 2.4V - 10 A
Voo = Max, DD 1o D7

hin Input High Current — Viy = 2.4V -100 - “A
PAQ-PA7, CA2, PBO-PB7, CB1, CB2

TR Input Low Current — Vi = 0.4 Vde - -1.8 mA
PAQ-PAZ, CA2, PBO-PB7, CB1, CB2

You Output High Voltage 2.4 - v

Voo =min, ligag = -100 pAde

PAD-PAZ, CAZ, PBO-PB7, CB1, CB2
Voo Output Low Voltage — a4 v
Ve = min, ligaqd = 1.6 mAdc

lon Output High Current {Sourcing)
Vou = 2.4V -100 - uA
Vau = 1.5V (PBO-PB7) -1.0 - ma
loL Output Low Gurrent {Sinking) 1.6 - mA,
. VOL =04 vde
i lopp Output Leakage Current (Off state} - 10 pA
! iRQ
Cin Input Capacitance — Ta = 25°C, f= 1 MHz
(R/W, RES, RS0, RS1, RS2, RS3, €81, C52, - 7.0 pF
DQ-D7, PAO-PATZ, CA1, CA2, PBO-PBT)
{CB1, CB2) — 10 pF
{®2 Input} - 20 pF
Cout Output Capacitance — Tp = 26°C, f= 1 MHz — 10 oF
Py Power Dissipation (Vee = 6.26V) - 700 mw
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CHIF SELECTS,

@ \_
CLOCK
REGISTER SELECTS,
RN .
-
FERIPHERAL
OATL

DATA BUS

SYE622

Veo

PIN

1300F

a1

M%
Kt

24K

Figure 2. Test Load {for all Dynamic Parameters)

- Tacn

-—'I'cm—-J [—T¢

Trcn

o

Figure 3. Read Timing Characteristics

READ TIMING CHARACTERISTICS (FIGURE 3)

§Y6522 SYB522A
Symbol Parameter Min. Max. Min. Max. Unit
Tov Cycle Time 1 850 0.5 80 s
Tacr Address Set-Up Time 180 — a0 - ns
Tcar Address Hold Time 0 - 0 - ns
Trcr Peripheral Data Set-Up Time 300 - 300 — ns
Tepra Data Bus Delay Time - 340 - 200 ns
THR Data Bus Hold Time 10 — 10 - ns

NOTE: tr, tf = 10 to 30ns,
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“N\__/ *\Jﬂ

)

Tea
i p—T,

1

------------------

Figure 4. Write Timing Characteristics

WRITE TIMING CHARACTERISTICS {FIGURE 4}

2222222222222

aaaaaaaaaaaa Min. Max, Min
Toy Cycle Time 1 50 50
[ ¢2 Pulse Widt 0.44 25 0.22
Tacw Address Set-U 180 - - 90
Toaw Address Hold 0 0
Twew R/W Set-Up 80 20
Toww R/W Hold Time 0
To Bus Set: 200
| 10
| _




5 - SY6522/SY6522A

PERIPHERAL INTERFACE CHARACTERISTICS

Symbol ) Characteristic Min. Max. Unit Figure
ty, tf Rise and Fall Time for CA1, CB1, CAZ, and CB2 - 1.0 s -

Input Signals
Teaz Delay Time, Clock Negative Transition 1o CA2 Negative

Transition {read handshake or pulse mode) - 1.0 us 5a, 5b
Trst Delay Time, Clock Negative Transition to CA2 Positive

Transition [pulse mode) - 1.0 s 5a
Trs2 Delay Time, CA Astive Transition to CA2 Positive

Transition (handshake mocde) - 2.0 s &b
TwHs Delay Time, Clock Positive Transition to CAZ or CB2

Negative Transition {write handshake) 0.05 1.0 s 5c, 5d
Tos Delay Time, Peripheral Data Valid to CB2 Negative -

Transition 0.20 1.5 s 5¢c, bd
Trss Delay Time, Clock Positive Transition to CA2 or CB2

Positive Transition {pulse mode} . - 1.0 s 5S¢
Thrsa Delay Time, CA1 ar CB1 Active Transition ta CA2 ar

B2 Positive Transition {handshake mode) — 2.0 s 5d
Ty Delay Time Required from CA2 Qutput to CA1

Active Transition {handshake mode) 400 - ns 5d
LETH Set-up Time, Peripheral Data Valid to CA1 or CB1

Active Transition {input latching} 300 — ns Ge
Tsr1 Shift-Out Delay Time — Time from ¢ Falting Edge .

to CB2 Data Out - 300 ns 5f
Tsr2 Shift-In Setup Time — Time from CB2 Data In to

¢ Rising Edge 300 - ns Bg
Tsra External Shift Clock {CB1} Setup Time Relative To

¢a Trailing Edge 100 Tev ng 5g
Tipw Pulse Width — PBG Input Pulse 2xToy - 5i
Ticw Pulse Width — CB1 Input Clock 2xTey — 5h
Tips Pulse Spacing — PB6 Input Pulse 2x Ty - 5i
Tics Pulse Spacing — CE1 Input Pulse 2xTey - 5h
TaL CA1, CB1 300 - ns be

Set Up Prior to Transition to Arm Latch
TeDH Peripheral Data Hold After CA1, CB1 Transition 150 - ns 5e
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e, _/ \

N/

Teaz Torgy—————*1

Figure 6a. CA2 Timing for Read Handshake, Pulse Mode

: _\_/__\ /_\_f_/_—\__
s/ -

C
"DATA TAKEN
/A
el
T,
ey
L "
CA1
'''''''''
o L -l
L

Twhs

g

Figure Bc. CA2, CB2 Timing for Write Handshake, Pulse Mods
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Figure 5d. CA2, CB2 Timing for Write Hand e, Handshake Moda
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bz
Tenz
B2
i
INPUT]
e
CB1
SHIFT CLOCK
{INFUT OR
CAITRUT)
SETUP TIME MEASURED TQ THE FIRST ¢,
T RISING EDGE AFTER CB1 RISING EDGE.
Ty P

Figure 5g. Timing for Shift ln with Internal or External Shift Clocking

-
<81
SHIFT CLOCK
INPUT 4

Ticwr Tics

Figure 5h. External Shift Clock Timing

\ K p
PBE ‘
PULSE COUNT
INeUT

Figure 5i. Pulse Count Input Timing

3-102




In

SY6522/SY6522A

PIN DESCRIPTIONS
BES (Reset]

The reset input clears al! internal registers 1o logic 0
{except T1 and T2 latches and counters and the Shift
Register). This places all peripheral interface lines in
the input state, disables the timers, shift register, etc.
and disables interrupting from the chip.

$2 {Input Clock)
The input clock is the system ¢2 clock and is used to
trigger all data transfers between the system processor
and the 5Y§522,

RN {Read/Write)

The direction of the data transfers between the
S¥6522 and the system processor is controfled by the
R/W line, If RAW is low, data will be transferred out
of the processor into the selected SYB522 register
{write operation}. If R/W ishigh and the chip s select-
ed, data will be transferred out of the 5Y6522 (read
operation).

DBO-DB7 {Data Bus)

The eight bi-directional data bus lines are used to
transfar data between the SY6522 and the system
processor, During read cycles, the contents of the sel-
ected SYB522 register are placed on the data bus lines
and transferred into the processor. During write
cycles, these lines are high-impedance inputs and data
is transferred from the processor into the selected re-
gister. When the SY65822 is unselected, the data bus
lings are high-impedance,

€51, T52 {Chip Selects)

The two chip select inputs are normally connected to
processor address lines either directly or through de-
coding, The selected SYB522 register will be accessed
when CS1 is high and C32 is low.

RS0O-RS3 (Register Selects)

The four Register Select inputs permit the system pro-
cessor to select one of the 18 internal registers of the
SY6522, as shown in Figure 6,

Register RS Coding Ragister Description
Numbar AS3 | RS2 | RS1 | RSO Desig. Write Read
0 0 0 0 0 ORB/IRB Qutput Register “'B"" Input Register “B*”
1 0 0 0 1 ORA/IRA | Output Register A" Input Register “A’’
2 1] 0 t a DDRB Data Direction Register "B
3 L] 0 1 1 DDRA Data Direction Register "A’"
4 0 1 0 0 TIC-L T1 Low-Order Latches | T1 Low-Order Counter
5 0 1 0 1 TI1C-H T1 High-Order Counter
6 0 1 1 0 TIiL-L T1 Low-Order Latches
7 Li] 1 1 1 TIL-H T1 High-Crder Latches
8 1 0 0 0 T2C-L T2 Low-Order Latches | T2 Low-Order Counter
9 1 0 0 1 T2C-H T2 High-Order Counter
10 1 0 1 0 SR Shift Register
11 1 1] 1 1 ACR Auxiliary Control Register
12 1 1 1] 1] PCR Paripheral Control Register
i3 1 1 0 1 IFR Interrupt Flag Register
14 1 1 1 0 IER interrupt Enable Register
15 1 1 1 1 ORA/IRA | Same as Reg 1 Except No "Handshake’’

Figure 6. 5Y8522 Internal Register Summary
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IRQ (Interrupt Request)

The Interrupt Request cutput goes low whenever an
internal interrupt flag is set and the corresponding in-
terrupt enable bit is a logic 1. This ocutput is “open-
drain” to allow the interrupt reguest signal to be
“wire-or'ed’” with other equivalent signals in the
system.

PAQ-PAZ (Peripheral A Port)

The Peripheral A port consists of 8 lines which can
be individually programmed to act as inputs or out-
puts under control of a Data Direction Register. The
polarity of output pins is controlled by an Cutput
Register and input data may be latched into an in-
ternal register under control of the CA1 line. All of
these modes of operation are controlled by the sys-
iem processor through the internal control registers.
These lines represent one standard TTL load in the
input mode and will drive one standard TTL load in
the output mode. Figure 7 illustrates the output
cireuit.

CAl1, CA2 (Peripheral A Control Lines}

The two Peripheral A control lines act as interrupt in-
puts or as handshake outputs, Each line controls an
internal interrupt flag with a corresponding interrupt
enable bit, In addition, CA1 controls the latching of
data on Peripheral A port input lines. CA1 is a high-
impedance input only while CA2 represents one stan-
dard TTL load in the input mode, CA2 will drive one
standard TTL load in the output mode,

gy FAD-FAT,
CAZ

1
YO CONTROL 1
QUTHIT DATA I

INPUT DATA

Figure 7, Peripheral A Port Qutput Cirguit

PB0-PB7 {Peripheral B Port)

The Peripheral B port consists of eight bi-directional
lines which are controtled by an output register and a
data direction register in much the same manner as the

PA port. In addition, the PB? output signal can be
controlled by one of the interval timers while the
second timer can be programmed to count palses
on the PBB pin, Peripheral B lings represent one
standard TTL load in the input mode and will drive
one standard TTL load in the cutput mode, In addi-
tion, they are capable of sourcing 1.0mA at 1.5VDC
in the output mode to allow the cutputs to directly
drive Darlington transistor circuits. Figure 8 is the
circuit schematic.

CB1, CB2 (Peripheral B Cantrol Lines)

The Peripheral B control lings act as interrupt inputs
or as handshake cutputs. As with CA1 and CA2, sach
line gontrols an interrupt flag with a corresponding in-
terrupt enable bit. In addition, these lines act as a
serial port under control of the Shift Register. These
lines represent one standard TTL load in the input
mode and wilt drive one standard TTL load in the
output mode. Unlike PBO-PBY, CB1 and CBZ cannot
drive Darlington transistor circuits.

*By

NPUT/!
CUTPUY
CONTROL

B,
™ c81,cB2

OUTPUT
DATA

INPUT DATA

Flgure 8. Peripheral B Port Qutput Circuit

FUNCTIONAL DESCRIPTION
Port A and Port B Operation

Each 8-bit peripheral port has a Data Direction Reg-
ister {DDRA, DDRB} for specifying whether the peri-
pheral pins are to act as inputs or cutputs, A ¢ in a
bit of the Data Direction Register causes the corres-
ponding peripheral pin to act as an input, A 1 causes
the pin to act as an output.

When programmed as an gutput each peripherai pin
is also controlled by a corresponding bit in the Qut-
put Register (ORA, ORB}L A 1 in the Qutput Regis-
ter causes the output to go high, and a 0" causes the
output to go low. Data may be written into Dutput
Register bits corresponding to pins which are pro-

3-104




1)

SY6522/SY6522A

grammed as inputs. In this case, however, the output
signal is unaffected.

Reading a peripheral port causes the contents of the
Input Register {IRA, |RB} to be transferred onto the
DCata Bus. With input latching disabled, |RA will always
reflect the levels on the. PA pins. With input latching
enabled and the selected active transition on CA1
having occurred, IRA will contain the data present
on the PA lines at the time of the transition, Once
IRA is read, however, it will appear transparent, re-
flecting the current state of the PA lines until the
next “latching’” transition.

The IRB register operates similar to the IRA register,
However, for pins programmed as outputs there is a
difference. When reading IRA, the Jevel on the pin
determings whether a0 or 2 1 is sensed,. When reading
IRB, however, the bit stored in the output register,
ORB, is the bit sensed. Thus, for outputs which have
large loading effects and which pull an output “1°*
down or which pull an output 0" up, reading |RA
may result in reading a 0" when a “1” was actually
programmed, and reading a 1" when a "0 was pro-
grammed. Reading IRB, on the other hand, will read
the “1” or "0 level actually programmed, no matter
what the loading on the pin. )

Figures 8,10, and 11 illustrate the formats of the port
registers. In addition, the input latching modes are
selected by the Auxiliary Control Register {Figure
16.)

Handshake Contral of Data Transfers

The SYE522 allows positive control of data transfers
between the system processor and peripheral devices

REG 0 — ORE/IRB

TIs|6]a]3]2]|1]0

l | I
B

PR
' g
pg3| OUTPUT REGISTER "B” [CRE)
~ ]
3| eyt REGISTER “B" ORES
PBE
oG
et

Pin
Deata Direcuion
Sabetion

WRITE AEAD

DCRE = 17 {QUTRUTH

DOAE + " (INPUT)

{input latching duabled)

DDRE = 0" {{NPUT}

{Input latching wnablad)

MPU weiter Quipot Level
[ORAY

MPL writer 1nbo CHRE bt

no allecy on gin {evel, until
CORE ahanged.

MPU redy output reginter b
in ORB. Pin keval hat no alfsct.

MPU reads input laeel on PR
Pin,

[MPLF reads TRB bit, which iz |

the level of the PB pin nt 1he
time of the lart CBY sctive
tranuitn.

Figure 9. Qutput Register 8 (ORB),

Input Register B {IRB}

REG 1 — ORA/IRA

Tie|s|af{3]2|1]0

I — PAD
L Y]
PA2
Pa1 OQUTPUT REGISTER "A™ {ORA)
oR
FAa INPUT REGISTER “A™ (IRA)
L)
PAE]

Fan
Data Diraction
ign
DORA = 1" {OUTPUTH
U nput larcl dinabled)
DDAA = "1 IQUTPUT)
(nput luahang snabisd)

WRITE READ

WP werites Qutput Lavel | MPLE rascts leusl on PA, pin

lORAL

WP reads IRA bat which i
the beyel &f the PA pin ot 1ha
tima o1 the Tast EAT active
1randition,

MPLU wriles o ORA, bt | MPU readt fevel on PA pn,

o0+l [mon ook pin Ipeed, il
DDRA changed.

DOAA = "0 INPUT)
Cnpat ighing dicabisd)

CORA ~ “IF {INFUT)
[npu larching snabled]

MPU rakls IRA it which is
the level of the FA pin at the
nmi of the lanl A1 setive
Arangitan.

Figure 10. Output Register A {ORA),
Input Register A {IRA}

REG 2 {DDRB) AND REG 3 (DDRA)

| [IE———
PB1/PA1
PR2PAL
PBIPAY|

FRATA
PRG/PAG

D& TA DIRECTION REGISTER
"B OR “A” (DDRE/DORA]

FBG/PAG]

PETIPAT]
g ASSOCIATED PO/FA FIN IS AM INPUT
{HIGH.IMPE DANCE)

"17 ASSOCIATED PR/FA PIN IS AN OUTPUT,
WHOSE LEVEL 15 DETERMINED BY
ORB/ARA REGISTER BIT

Figure 11, Data Direction Registers (DDRB, DDRA)

through the operation of “handshake” lines, Port A
lines {CA1, CA2] handshake data on both a read and
a write operation while the Port B lines (CB1, CB2}
handshake on a write gperation only,

Read Handshake

Positive control of data transfers from peripheral de-
vices into the system processor can be accomplished
very effectively using Read Handshaking. In this case,
the peripheral device must generate the equivalent of
a ““Data Ready” signal to the processor signifying that
valid data is present on the peripheral port. This signal
normally interrupts the processor, which then reads
the data, causing generation of a “Data Taken'' signal.
The peripheral device responds by making new data
available, This process continues until the dats trans-
fer is complete.
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1|

"baTa READY™
icatl l/ ’l

RO QUTPUT

REAC 1AM OPERATION

—

“OATA TAKEN"

HANDSHAKE MOQRE
iCAZ]

"OATA TAKEN™

PULSE MODE
Icazl

Figure 12. Read Handshake Timing (Port A, Only}

WRITE ORA, ORB
OFERATION

“DATA READY"
HANDSHAKE MODE

A2, CB

“DATA READY"
PULSE MODE
[CAZ, CB2H

“DATA TAKEN
[Ca1, CEt

L

THE U teUT

Figure 13. Write Handshake Timing

in the SYB522, automatic “"Read” Handshaking is
possible on the Peripheral A port anty. The CA1l in-
terrupt input pin accepts the “Data Ready™ signal
and CA2 generates the “Data Taken’ signal, The
“Data Ready” signal will set an internal flag which
may interrupt the processor or which may be polled
under program controf. The “Data Taken’" signal can
either be a pulse or a level which is set low by the sys-
tem processor and is cleared by the “Data Ready””
signat, These options are shown in Figure 12 which
iliustrates the narmal Read Hardshaking sequence.

Write Handshake

The sequence of operations which allows handshaking
data from the system processor to a peripheral device
is very similar to that described for Read Handshaking.
However, for Write Handshaking, the SYB6522 gener-
ates the “Data Ready’ signal and the peripheral de-
vice must réspond with the “Data Taken” signal. This

Timer Operation

Interval Timer T1 consists of two 8-bit latches and a
16-bit counter, The fatches are used o store data
which is to be loaded into the counter. After loading,
the counter decrements at $2 clack rate. Upon reach-
ing zero, an interrupt flag will be set, and TRQ will go
low if the interrupt is ensbled. The timer will then
disable any further interrupts, or (when programmed
to} will automaticaily transfer the contents of the
latches into the counter ardd begin to decrement
again, In addition, the timer may be programmed to
invert the output signal on a peripheral pint each time
it ““times-out”, Each of these modes is discussed sep-
arately below,

The Tt counter is depicted in Figure 15 and the
latches in Figure 16.

REG 12 — PERIPHERAL CONTROL REGISTER

[ 7]6[s]efs]2] ]
=TT
LHZ CONTROL CAY INTERRUPT CONTROL

can be accomplished on both the PA port and the

PB port on the 5Y8522. CA2 or CB2 act a5 a “'Data TeTeToreRmon

Ready’” output in either the handshake mode or pulse 0|00 MPUT-NEGATIVE ALTIVE EDGE ) - POSITIVE ACTIVE EOQE

Y ol (1] INDEPENDENT INTERRUPT .
mode and CA1 or CB1 accept the “Data Taken" sig- INFUT-NEG EDGE CAZCONTROL
) - N ) o[ 1[0 [INFUTPORITIVE ACTIVE EDGE 32| 1] OPERATION .
nal from the peripheral device, setting the interrupt 01|11 IMDEFENDENT INTERRUPT | 0] 0] 6] INPUT-NEGATIVE ALTIVE EDGE
- . p . Lt {INFUT-POS EDGE 00| | INDEFENDENT INTERRUFT

flag and cleaning the “Data Ready” output. This T [HANGEHARE OUTPUT INPUT NEG EDGE :

sequence is shown in Figure 13. fpuse oot O O NPT POSTTIVE ACTIVE EDOE
[F 7 [ [iGH poTrROT INFUT POS EDGE .

Selection of operating modes for CA1, CA2, CB1, ca T GONTROL o] [Pwiss ourrar

and CB2 is accomplished by the Peripheral Control 10 Low ouTeut

*SEE WOTE ACCOMPANYING FIGURE 25

|

|

i Register (Figure 14].
I Figure 14. CA1, CA2, CB1, CB2 Control
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Two bits are provided in the Auxiliary Control Reg-
ister {bits 6 and 7) to allow selection of the T1 oper-

ating modes. The four possible modes are depicted
in Figura 17,

REG 4 — TIMER 1 LOW-ORDER COUNTER

Flals4|3|2]1 |0

L i+
2
4
& | count
16 ValuE
3z
o
124]
8]

WRITE - B 6ITS LOADED INTO T1 LOW-ORDER
LATCHES. LATCH CONTENTS ARE
TRANSFERRED INTQO LOWQRDER
COUNTER AT THE TIME THE HIGH:-
OROER COUNTER 15 LOADED (REG B).

READ — §BITS FROM T1 LOW-ORDER COUNTER
TRANSFERRED TO MPU_IN ADDITION,
T1INTERAUPT FLAG 15 RESET {BIT &
W INTERRUPT FLAG REGISTERE,

REG & —~ TIMER 1 HIGH-ORDER COUNTER

|?|8|5|4|3[2|1|0I
|—256

512
1024

2049 COUNT
VALUE

arsz
16384
A27ES|

WRITE — & BITS LOADED INTE T1 HIGH ORDER
LATCHES. ALSD, AT THIS TIME BOTH
HIGH AND LOW-ORDER LATCHES
TRANSFERRED INTCO T1 COUNTER,
AND INITIATES COUNTDOWN. T1
INTERRUPT FLAG ALSD IS RESET.

READ = 2 BITS FROM T1 HIOH-ORDER COUNTER
TRANSFERRED T4 MPU.

Figure 15. T1 Counter Registers

REG 6 — TIMER 1 LOW-ORDER LATCHES

|?|5|5|4|3|2|I|0|
[_1_

I S )

|, count
VALYE

16
32
4
12¢]

WRITE — BAITS LOADED INTD T1 LOW-ORDER
LATCHES, THIS OPERATION 15 NG
DIFFERENT THAT A WHITE INTO

READ = 8 BITS FROM T1 LOW.OADER LATCHES
TRANSFERFED TO MFU. UNLIKE REG 4
OPERATION, THIS DOES NOT £ AUSE
AESET OF T1 INTERRUPT FLAG,

REG ¥ — TIMER 1 HIGH-ORDER LATCHES

|?|6|5|4|3'2|1|0|
[TTT] e

B12
w24

042 | coynt
096 YALUE

a1az
15384
32?65

WRITE — & RITE LOADED INTO T1 HIGH-ORDER
LATCHES, UNLIKE REG 4 OPERATION
MO LATCH-TO-COURTER TRANSFERS
TAKE PLACE.

AEAD = BBITS FROM T1 HIGH-ORDER LATCHES
TRANSFERRED TO MPL.

Figure 16. T1 Latch Registers

REG 11 — AUXILIARY CONTROL REGISTER

I?|6|5 ¢|3|2|||D|

o

T1 TIMER CONTROL
DPERATION FB?

B0 [TIMED INTERRUPT
EACH TIME T1 18

-
o

] | {LoApeo (ISABLED

&[1[CoNTINUDUS

| | |mnNTERRUPTS

1[0 1IMED INTERRUFT | ONE-SHOT
EACHTIME T1)8 | DUTPUT
LOADED

1| T[CONTINGDOSE TUARE |
INFERRUPTS WAVE

T2 TIMER CONTROL
OFERATION
TIMED INTERRUFT

COUNT DOWN WITH
FULSES ON FBS

e

[LE.

|
| FA  LATCH ENABLE/DSABLE
[

SHIFT REGISTER CONTROL
2| OPERATION
0 DISABLED
1| SHIFT IN UNDER CONTROL OF T2
0| SHIFT IN UNCER CONTROL OF 02
1|SHIFT IN UNDER CONTROL OF EXT.CLK |
[]
1
[]
1

SHIFT QUT FREE-RUNNING AT T2 RATE
SHIFT QUT UNDER CONTROL OF T2

SHIFT QUT UNDER CONTROL OF 02

SHIFT OUT UNDER CONTROL OF EXT, CLE.

12
11
11

Figure 17. Auxiliary Control Register

Mate: The processor does not write directly into the low order counter [T1C-L). Instead, this half of the counter is loaded auto-
matically from the low order latch when the processor writes into the high arder counter. In fact, it may not be necessary to
write 10 the low ordar counter in some applications sinca the timing operation is triggerad by writing to the high order counter.
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SCHN I N Ty Sy Ny S s VPO N Ty N Ny Oy
WRIVE T1EH
CPERATION »
L
p
THE OUTPUT 7/
——
Bz QUTP
{T1, ONLY] o
T1 COUNT N 1N-1|N-2|N3| I o |FFFF| " ]N-Ilh-2|
|
1
T2 GOUNT L O = I T | { o | reer | rere | RRFD | FrRc |
fe———— W+ IBOYOLES————————

Figure 18. Timer 1 and Timer 2 One-Shot Mods Timing

Timer 1 One-Shot Maode

The interval timer one-shot mode allows generation
of a single interrupt for each Timer load operation,
In addition, Timer 1 can be programmed to produce
8 single negative pulse on PB7.

To generate a single interrupt ACR bits 6 and 7 must
be 0 then either TIL-L or TIC-L must be written with
the low-order count value. {A write to TIC-L is effec-
tively a Write to TIL-L). Next the high-order count
value is written to TIC-H, {the value is simultan-
eously written into TIL-H), and TIL-L is transferred
1o TIC-L. Countdown begins on the ¢ following the
write TIC-H and decrements at the ¢2 rate. T1 inter-
rupt accurs when the counters reach 0. Generation
of a negative pulse on PB7 is done in the same manner
except ACR bit 7 must be a one. PBY will go low
after a Write TIC-H and go high again when the
counters reach 0,

The T1 interrupt flag is reset by either writing TIC-H
{starting a new count} or by reading TIC-L.

Timing for the oneshot mode is illustrated in
Figura 18.

Timer 1 Free-Run Mode

The most important advantage associated with the
latches in T1 is the ability to produce a continuous
serigs of evenly spaced interrupts and the ability to
produce a square wave on PB7 whose frequency is
not affected by variations in the processor interrupt
response time. This is accomplished in the “free-
running’’ mode,

In the free-running mode, the interrupt flag is set and
the signal on PB7 is inverted each time the counter
reaches zero, However, instead of continuing to decre-
ment from zero after a time-out, the timer automati-
cally transfers the contents of the latch into the
counter (16 bits) and continues to decrement from
there, It is not necessary to rewrite the timer to en-
able setting the interrupt flag on the next time-out.
The interrupt flag can be cleared by reading TIC-L,
by writing directly into the flay as described later,
or if 8 new count value is desired by a write 1o TIC-H,

All interval timers in the SY6522 are “'re-triggerable”.
Rewriting the counter will always re-initialize the
time-out period. In fact, the time-out can be prevent-
ed completely if the processor continues to rewrite
the timer before it reaches zero. Timer 1 will operate
in this manner if the processor writes into the high
order counter {T1C-H]. However, by loading the
latches only, the processor can access the timer dur-
ing each down-counting operation without affecting
the time-out in process. knstead, the data loaded into
the latches will determine the length of the next time-
out period, This capability is particularly valuable in
the free-running mode with the cutput enabled, In
this mode, the signal on PB7 is inverted and the in-
terrupt flag is set with each time-out. By responding
o the interrupts with new data for the latches, the
processor can determine the period of the next half
cycle during each half eycle of the output signal on
PB7. In this manner, very complex waveforms can be
generated, Timing for the free-running mode is shown
in Figure 19.
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WRITE TI1CH
OFERATION

THG QUTPUT

Pat QUTPUT

Y

I‘— N+ 15CYOLES

M+ 2CYCLES 1

Note. A precaution to take in the use of PE7 as the timer output concerns the Data Direction Register contents for PB7. Bath
DDAB bit 7 and ACR bit 7 must be 1 for PB7 to function as the timer output. If either is a 0, then PE7 functions as a normal

output pin, controlled by ORB bit 7.

Figure 19. Timer 1 Free-Run Mode Timing

Timer 2 Operation

Timer 2 operates as an interval timer (in the “one-
siot” made only), or as a counter for counting nega-
tive pulses on the PB6 peripheral pin. A single con-
trol bit is provided in the Auxitiary Control Register
to select between these two modes, This timer is com-
prised of a “‘write-only”’ low-order latch {T2L-L),a
“read-only” low-order counter and a read/write high
order counter. The counter registers act as a 16-bit
counter which decrements at ®2 rate. Figure 20 illus-
trates the T2 Counter Registers.

Timer 2 One-Shot Mode

As an interval timer, T2 operates in the "“one-shot™
made similar to Timer 1, In this mode, T2 provides a
single interrupt for each “write T2C-H’* operation,
After timing out, (reading Q) the counters “roll-over”
to all 1's {FFFF,g) and comtinue decrementing, al-
lowing the user to read them and determine how long
T2 interrupt has been set. However, setting of the
interrupt flag will be disabled after initial time-out
so that it will not be set by the counter continuing to
decrement through zero, The processor must rewrite
T2C-H to enable setting of the interrupt flag. The
interrupt flag is cleared by reading T2C-L or by
writing T2C-H, Timing for this aperation is shown in
Figure 18.

REG 8 — TIMER 2 LOW-ORDER COUNTER

I?[6|5|4|3[2|1I0|

I_l"
L
4
B | COUNT
VALUE
s s e— | [
EHS
&1
.

WRITE — 8 BITS LOADED INTO T2 LOW-ORGER
LATCHES,

B BITS FROM T2 LOW-ORDER COUNTER
TRANSFERRED TO MPU, TZ INTERAUPT
FLAG 15 RESET,

READ -

REG 9 — TIMER 2 HIGH-ORDER COUNTER

I?Islslnlalzlllnl

L
512
wea
i 2048 COUNT
VALUE
e
€192
18334
32768

WHITE - &BITS LOADED INTC T2 HIGHORDER
COUNTER. ALSO, LOW-ORDER LATCHES
TRANSFERRED TO LOW.CACER
COUNTER. IN ADDITION, T2 INTERRUFT
FLAG IS RESET.

READ ~ $BITS FAOM T2 HIGH-AORDER COUNTER
TRANSFERRED TO MPLU,

Figure 20. T2 Counter Registers
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Timer 2 Pulse Counting Mode

In the pulse counting mode, T2 serves primarily to
count a predetermined number of negative-going
pulses on PB&. This is accomplished by first loading
a number into T2, Writing into T2C-H clears the in-
terrupt flag and atlows the counter to decrement each
time a pulse is applied to PB6. The interrupt flag will
be set when T2 reaches zero. At this time the counter
witl continue 1o decrement with each pulse on PEB.
However, it is necessary to rewrite T2C-H to allow
the interrupt flag to set on subsequent down-counting
operations. Timing for this mode is shown in Figure
21. The pulse must be low on the leading edge of $2.

Shift Register Operation

The Shift Register (SR} performs serial data transfers
inte and out of the CB2 pin under contral of an in-
ternal modulo-8 counter. Shift pulses can be applied
to the CB1 pin from an external source or, with the
proper mode selection, shift pulses generated inter-
nally will appear on the CB?T pin for controlling ex-
ternal devices.

The control bits which select the various shift register
operating modes are located in the Auxiliary Controd
Register. Figure 22 illustrates the configuration of the
SR data bits and the SR control bits of the ACR.

Figures 23 and 24 illustrate the operation of the vari-
ous shift register modes,

Interrupt Operation

Controlling interrupts within the SY8522 involves
three principal operations. Theze are flagging the in-
terrupts, enabling interrupts and signaling to the pro-
cegsor that an active interrupt exists within the chip.
Interrupt  flags are set by interrupting conditions
which exist within the chip or on inputs to the chip.
These flags normally remain set until the interrupt
has been serviced, To determine the source of an in-
terrupt, the rmicroprocessor must examine these flags
in order from highest to lowest priority. This is ac-
complished by reading the flag register inio the pro-
cessor accumulator, shifting this register either right
or left and then using conditional branch instructions.
to detect an active interrupt.

Associated with each interrupt flag is an intariupt
enable bit. This can be set or cleared by the proces
sor to enable interrupting the processor from the cor-
responding interrupt flag. If an interrupt flag is set to
a logic 1 by an interrupting condition, and the corres-
ponding interrupt enabte bit is set to a 1, the Inter-
rupt Request Output {IRQ) wilt go low. IRQ is an
“open-collector’” output which can he “wire-or'ed”
with other devices in the system to interrupt the
processor.

In the 5Y6522, all the interrupt flags are contained
in one register, In addition, bit 7 of this register will
be read as a jogic T when an interrupt exists within
the chip. This allows very convenient polling of sev-
eral devices within a system to locate the source of
an interrupt.

s 1
ros oo L LU ' |
R OUTPUT I
N | H1 | N2 74 z ‘ 1 i [
Figure 21. Timer 2 Pulse Counting Mode

REG 10 — SHIFT REGISTER

Tie)sf4q3)2]1|@

—

SHIFT
I~ REGISTER
3 ]

NOTES:

1. WHEN SHIFTING QUT, 84T 7 IS THE FIRSY BIT
OUTTD%I':? g!MUL TANEQUSLY IS ROTATED BACK
N .

2 WHEN SHIFTING N, BITS INSTIALLY ENTER
BIT 0 AND ARE SHIFTED TOWARDS BIT 7.

Figure 22, SR a

REG 11 — AUXILIARY CONTROL REGISTER

_

l SHIFT REGISTER

MODE CONTROL

OPERATION

DISABLED

SHIFT /N UNDER CONTROL OF T2

SHIFT IN UNDER CONTROL OF 1

SHIFT IN UNDER CONTROL OF EXTCLK
SHIFT OUT FREE-RUNKING AT T2 RATE
SHIFT QUT UNDER GONTROL OF T2
SHIFT QUT UNDER CONTROL OF 1y
SHIFT QUT UNDER CONTROL OF EXT CLK

|t ||| o|-

alalela(a]a]le(e]w

||| =] |=[2]-

nd ACR Control Bits
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SR Disabled {000)

The 000 mode is used to disable the Shift Register. n this mode the microprocessor can write of read the SR, but the
shifting operation is disabled and operation of CB1 and CB2 is controlled by the appropriate bits in the Peripheral
Control Register (PCR}. In this mode the SR Interrupt Flag is disabled {held 1o a logic 0}.

Shift in Under Control of T2 (001}
In the 001 mode the shifting rate is contralled by the low order 8 bits of T2. Shift pulses are generated on the CB1 pin

to control shifting in external devices. The time between transitions of this output clock is a function of the system
clock period and the contents of the low order T2 latch (N).

The shifting operation is triggered by writing or reading the shift register. Data is shifted first into the low order bit
of SR and is then shifted into the next higher order bit of the shift register on the negative-going edge of each clock
pulse, The input data should change before the positive-going edge of the CB1 clack pulse, This data is shifted into
the shift register during the ¢o clock cycle following the positive-going edge of the CB1 clock pulse, After 8 CB1
clock pulses, the shift register interrupt flag will be set and TR will go low,

ihnuhbhhuhnihn iRy hiik
WRITE OR REAC I I
SHIFT REG, o

[ i
N+2Z CYOLES CYOLES
| ! I
cB1 OUTRYT f M I 3 ' 7 §
SHIFT CLOCK

oara " LU LT R ) R IR = i s My Bk s R

Shift in Under Control of ¢» (010}

In mode 010 the shift rate is a direct function of the systam clock frequency. CBT becomes an output which
generates shift pulses for controlling external devices, Timer 2 operates as an independent interval timer and has no
effect on SR. The shifting operation is triggered by reading or writing the Shift Register. Data is shifted first into

bit 0 and is then shifted into the next higher crder kit of the shift register on the trailing edge of each ¢3 clock pulse.
After B clock pulses, the shift register interrupt flag will be set, and the output clock pulses on CB1 will stop.

1
READ $R r1 l
QFERATION
CR1OUTPUT i I I I I I I I I I I I I I
EHIFT CLOCK

oan " IR X2 X3 X X e X s X X e X

Shift in Uneler Control of External CB1 Clock {011)

In mode 011 CB1 becomes an input This ailows an external device to load the shift register at its own pace. The
shift registar counter will interrupt the processor each time 8 bits have been shifted in. However, the shift register
counter does not stop the shifting operation; it acts simply as a pulse counter. Reading or writing the Shift
Register resets the Interrupt flag and initializes the SR counter to count another 8 pulses.

Note that the data is shifted during the first system clock cycle following the positive-going edge of the CB1 shift
pulse, For this reason, data must be held stable during the first full cycle following CB1 going high.

f
ShiFT GLock L LT L0 Ll 7/ 1]

CB2 INFUT
DATA,

™A

Figure 23. Shift Register |nput Modes
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Shift Qut Free-Runniny at T2 Rate {100}

Made 100 is very similar 1o mode 101 in which the shifting rate is set by T2. However, in mode 100 the SR Counter
does not stop the shifting operation. Since the Shift Register bit 7 {SR7) is recirculated back into bit 0, the 8 bits
loaded into the shift register will be clocked onto CR2 repetitively. In this mode the shift register counter is disabled,
and IRQ is never set.

« UL IARLALTR
11 | ‘ !

WRITE A
CPERATION I_l |

Nr2 CYCLES Kt CYCLES [ l i

| -

CB1 OUTRUT ] z 3 4 k | ] [ ? I
SHIFT ELOCK —I__I l | |

e X XX X XX

Shift Dut Under Control of T2 {101)

In mode 101 the shift rate is controlled by T2 {as in the previous mode), However, with each read or write of the shift
register the SR Counter is reset and 8 bits are shifted onto CB2. At the same time, 8 shift pulses are generated on CB1
to control shifting in external devices. Afier the 8 shift pulses, the shifting is disabled, the SR Interrupt Flag is set and
CB2 remains at the last data level,

&

cLo%xJ"IlJlﬂ_I'LI_LI'LﬂJ'I__I'IJ"I.ﬂ_I'l_H_I'I_m AULIULr

| f

st 1 |
S | . : | S g L T
Bata " ARUBIURIRIIIRIRNNY : A 2 A — / Az

Y —_

$hift Out Under Control of ¢2 {110}
In mode 110, the shift rate is controlled by the ¢ system clock.

g:;;ii?:: _rLl'LILLl_Ll_U_Ll-LITLI'LI'Lr‘IJ_U_LI_UFLI'U_L

CE1 OLTPUT a I 7
SHIFT CLOCK ! 2 2 2 i

e TS X X =

RO

Shift Out Under Control of External CB1 Clock {111}

fn mode 111 shifting is controlled by pulses applied to the CB1 pin by an external device. The SR counter sets the SR
Interrupt flag each time it counts 8 pulses but it does not disable the shifting function, Each time the microprocessor
writes or reads the shift register, the SR Interrupt flag is reset and the SR counter is initialized to begin counting the
next 8 shift pulses on pin CB1. After 8 shift putses, the interrupt flag is set, The microprocessar can then load the
shift register with the next byte of data.

Snlpigigigigipfigigigigligighi/gigligigigh
et L T | I | L
B T )4 z /f X

]

Figure 24. Shift Register Output Modes
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The Interrupt Flag Register {IFR} and interrupt En-
able Register {IER) are depicted in Figures 25 and
28, respectively,

The IFR may be read directly by the processor. In ad-
dition, individual flag bits may be cleared by writing
a 1" into the appropriate bit of the IFR. When the
proper chip select and repister signals are applied to
the chip, the cortents of this register are placed on
the data bus. Bit 7 indicates the status of the IRQ out-
put. This bit corresponds to the logic function: IRQ =
IFR6 x IERG+IFR5 x IERS+|FR4 x (ER4 + IFR3 x
IER3 + IFR2 x tER2 + IFR1 x {ER1 + IFRQ x |IERQ.
Nate: X = logic AND, + = Logic OR.

The IFR bit 7 is not a flag. Therefore, this bit is not
directly cleared by writing a logic 1 into it. It can
only be clearad by clearing all the flags in the register
or by disabling ali the active interrupts as discussed
in the next section.

REf 13 — INTERRUPT FLAG REGISTER

SET BY CLEARED BY
ca2]CAZ ACTIVE EDGE | READ CRWRITE
: REG 1 (ORA}*
51 —JGAT ACTIVE EOGE
REG 1
SHIFT REQ{ COMPLETE § SHIFTS | READ OR WRITE
SHIFT REG
cB2 — T CO ATV [READ Of WAITE ORE™ |
CB — VEEDGE | READ OW WRITE ORE |
TMEQUTOF T2 | READ V2 LOWOR
TIMER 2 WRITE T2 HIGH
TMEGUTOFTI | READ T1 LOW OR
TIMER 1 WRITE T1 HIGH
L ira ANV ENABLED CLEARALL
INTERAUET INTERRUPTS

* IF THE CAZ/CEZ CONTROL IN THE PCA 15 SELECTED AS
“INDEPENDENT™ INTERRUPT INPUT, THEN READING OR
WRITING THE QUTPUT REGISTER ORA/ORE WILL NOT
CLEAR THE FLAG BIT. INSTEAD, THE BIT MUST BE
CLEARED BY WRITING INTO THE iFR, A3 DESCRIBED
PREVIOUSELY,

Figure 25. Interrupt Flag Register {IFR)

For each interrupt flag in IFR, there is a corres
ponding bit in the Interrupt Enable Register, The
system processor can set or clear selected bits in
this register to facilitate controfling individual inter-
rupts without affecting others. This is accomplished

by writing t¢ address 1110 (IER address), If bit 7 of
the data placed on the system data bus during this
write operation is a 0, each 1 in bits 6 through 0
clears the corresponding bit in the Internipt Enable
Register. For each zero in bits 6 through {, the cor-
responding bit is unaffected.

Setting selected bits in the Interrupt Enable Register
is accomplished by writing to the same address with
bit 7 in the data word set to a logic 1. In this case,
gach 1 in bits 6 through 0 will set the corresponding
bit. For each zero, the corvesponding bit will be un-
affected. This individual control of the setting and
clearing operations allows very convenient control of
the interrupts during system operation,

In addition to setting and clearing |IER bite, the pro-
cessor can read the contents of this register by placing
the proper address on the register select and chip
select inputs with the R/W line high. Bit 7 will be
read as a logic 1.

REG 14 —INTERRUPT ENABLE REGISTER

?|3I5|4|3|2|1|III

CA2

cal

SHIFT REG
CB2 0= INTERRUPT MSABLED
) [t = INTERRUST ENABLED
TIMER 2
TIMER 1
.."'.':TICLEAE

NOTES:

1. 0F BIT 745 A 07, THEN EACH 1 1N BITS0 - 8 DISABLES THE
CORAESFONIHNG INTERRUFPT.

ZAFBIT 715 A ™1, THEN EACH 1" IN BETS 0 - 6 ENABLES THE
COARESFONDING INTERRUPT,

1 IF & READ OF THIS REGISTER 15 DONE, BIT 7 WiLL BE 1" AND
ALL OTHER BITSWILL REFLECT THEIR ENABLE/DISABLE STATE.

Figure 26. interrupt Enable Register (1ER)
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PACKAGE OUTLINE ORDERING INFORMATION PIN CONFIGURATION
107 man, Ovder Package Frequency
i
2 k \ Number Type Option Pﬁ g of] can
g - H c
1 SYP 6522 Plastic 1 MHz pat g o :2
h gs Joome || r2E0 o2 SYPEB22A  Plastic 2 MHz g: # Ase
) raz Ma R§?
= ) } SYC 8522 Ceramic 1 MHz s g sp
patoAmoten ] | SYCE522A Ceramic 2 MH: g 3o rs2
TO LQCATE Fad 16 350 Rs3
PIN O 1 155 papa. .
| |— -— |3.83 mm) Pas ] 7 3a[7] RES
i - N »H o
| [ 14.82 men a7 ]9 2O m
| . 80 1o sveszz 1[0z
W—r' o g wbo
i raz Oz 29[ oa
551 022 1254 ovm) epa 14 g ee
~lwm e ™™ L g pas [is [ 07
H ey ros Che =
mmi|
19 EQUAL $PACES ver Qo 29p] et
100§ TOL. NONCUM. 81 [ x| m+]
72 54 mm} csz O 2 aw
MOTE; Rin Nc\I 1w wm ::m:l:l:orm when vee C]20 F1 I
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Versatile SYEG522/
Interface Adapter SYEG6522A

‘ VIA MICROPROCESSOR
) PRODUCTS

SYNERTEK

A SUBSICIARY OF HONEYWELL

Extended Temperature
 (-40°C to +85°C)

Two 8-Bit Bidirectional 1/0 Ports

Two 16-Bit Programmable Timer/Counters
Serial Data Port

Single +6V Power Supply

TTL Compatible ® QOperation over wide temperature range
CMOS Compatible Peripheral Port A Lines {-40°C to +85°C)

Expanded “Handshake’ Capability Allows Positive P

Control of Data Transfers Between Processor and
Peripheral Devices

#® Latched Qutput and Input Registers

® 1 MHz Operation

The SYEG522 Versatile Interface Adapter (VIA) isa
very flexible 1/0O control device. In addition, this de-
vice contains a pair of very powerful 16-bit interval

be programmed as either an input or an cutput, Several
peripherat /0 lines can be controlled directly from
the intervat timers for generating programmable fre-

timers, a serial-to-parallel/paraliel-to-serial shift re-
gister and input data latching on the peripheral ports,
Expanded handshaking capability allows control of
hi-directional data transfers between V1A' in multiple
processor systems.

quency square waves or for counting externally gen-
erated pulses. To facilitate centrol of the many power-
ful features of this chip, an interrupt flag register, an
interrupt enable register and a pair of function con-
trel registers are provided.

Control of peripheral devices is handled primarily
through two 8-bit bi-directional ports. Each line can

INTEARUPT R
CONTROL
FLAGS INPUT LATEH
{IFR) tIRA)
sl [
ENABLE QUTPUT BUFFERS
\ER] {ORAI PA) PORT &
DATA — DATA DHA.
%trsn <:> BUS 1DDRAY
BUFFERS [
PORT 4 REGISTERS
PERIFHERAL
:> PCR)
AUILIARY PORT A cal
(ACR} :> __________ cAz
FUNCTION PORT B
CONTROL
HANDSHAKE
CONTROL
LATCH LATCH
— TIL-H TiL:
:,EW :> __[____' ______ ‘__"_'i__‘ SHIFT REG. CEY
] R
' COUNTER | COUNTER R caz
92 ———a] T1E-H) TIC-L)
C_S'I CHIP TIMER 1 POAT B RESISTERS
€ ———=1 aCCESS
RS0 CONTROL TIMER 2 INPUT LATEH
. {IRB1
ASt——] wrew Q| | F--------4
-= 1ORB) P8I
AS—y :> COUNTER | counTer f — Y g T T |
AT2C-HE : IT2C-L) DATA DR,
{DDRE]

Figure 1. SYEG522 Block Diagram
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5 . SYE6522/SYE6522A

ABSOLUTE MAXIMUM RATINGS This device contains circuitry to protect the inputs
- " against damage due to high static voltages, Howaver,
Rating Symbol Value Ynit it is advised that normal precautions be taken to
Supply Voltage Vee |-03te+7.01 ¥ avoid application of any voltage higher than maxi-
Input Voltage Vin [-0.3t0+72.0| V tmum rated voltages.
Operating Temperature ]
Range Ta |-40tw+85 | °c ORDERING INFORMATION
Storage Temperature Part Number . Package Clock Frequency
Range Tyg [-55to +150( °C SYECBE22 Ceramic © 1MHz
SYEDB522 Cerdip 1 MHz
SYEPE522 Plastic 1 MHz

D.C. CHARACTERISTICS (Voo = 5.0V £ 5%, T4 = -40°C to +85°C unless otherwise noted)

Symbol Characteristic Min. Max. Unit

Vin Inptst High Voltage (all except $2} 2.4 Veoe A

Ven Clock High Voltage ' 2.4 Vee v

ViL tnput Low Voltage -0.3 0.4 v

hn Input Leakage Current — Vi = 0 to 5 Vde - *25 uA
R, RES, RS0, RS1, RS2, R$3, CS1, C52,
CAl, &2

I Oft-state Input Current — Vi = .4 to 2.4V - 10 A
Veo = Max, DOto D7

liH Input High Current — Vi = 2.4V -100 - HA
PAQ-PAZ, CA2, PBO-PB7, CB1, CB2

e Input Low Current — ViL = 0.4 Vde - ~-1.6 mA
PAD-PAT, CA2Z, PBO-PB7, CB1,CB2

Von Output High Voltage 2.4 - v

VCC = min, ||°ad =-100 pAde

PAD-PA7, CA2, PBO-PB7, CB1, CB2
VoL Output Low Voltage — 0.4 v
VCC = min, ||°w = 1.6 mAdc

lon Gutput High Current {Sourcing)
Vou = 2.4V -100 - A
Vou = 1.5V (PBO-PB7) -1.0 - mA
toL Output Low Current (Sinking} 1.6 — mA
VoL = 0.4 Vde
loFe OQutput Leakage Current (OFf state} - 19 uA
iRG@
Cin Input Capacitance — T4 = 26°C, f= 1 MHz
{R/W, AES, RSO, RS1, RS2, RS3, ¢81, 83, - 7.0 pF
D0-D7, PAG-PAZ, CA1, CAZ, PBO-PBT)
{CB1, CB2) - 10 pF
{$2 Input) — 20 pF
Court Output Capacitance — Ty = 25°C, £= 1 MHz - 10 pF
Po Power Dissipation Vec = 5.26V - 750 mw
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SY6530

MICROPROCESSOR
PRODUCTS

Memory, 1/0,
Timer Array

SYNERTEK

A SUBSICIARY QF HIINE Y WELL

# 3 bit bi-directional Data Bus for direct communication ® Programmable [nterval Timer
with the microprocessor * Programmable Interval Timer Interrupt
* 1024 x 8 ROM ® TTL & CMOS compatibie peripheral lines
& §4 x 8 static RAM ® Peripheral pins with Direct Transistor Drive Capability
¢ Two 8 bit bi-directional clata ports for interface to ® High Impedance Three-State Data Pins
peripherals * Allows up to 7K contiguous bytes of ROM with no
* Two pragrammable §/O Peripheral Data Direction external decoding
Registers

The S¥6530 isdesignedto operatein conjunction with
the SYB500 microprocessor Family. Itiscomprisedofa
mask programmable 1024 x 8 ROM, a 64 x 8 static
RAM, two software controllad 8 bit bi-directional data
ports allowing direct interfacing between the micro-

procassor unit and peripheral devices, and a software
programmable interval timerwithinterrupt, capable of
timing in intervals from 1 to 262,144 clock periods.

FIGURE 1. $Y6530 BLOCK DIAGRAM

PAD PAT PBO ray
[ X NN ] LR N N J
¥ : 1
DATA OUTPUT PERIFHERAL INTERY PERIPHERAL QUTPUT
COoNTROL REGISTER #] DATABUFFER NTERVAL OATA BUFFER  |=% REGISTER
REGISTER Y A TIMER . -
. .
4 4 4
¥ 1 L y ¥ ¥
] | [ ]
Y L ¥ L
DATA
D:UTS“ ADDRESS SE:'E'ET Bax8 1KX8 CONTROL
BULEER DECODER oy RAM ROM REGIBSTER
o0 D? LY AD RS Cs1 Cs2 92 RAW RES
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5 SY6530

ABSOLUTE MAXIMUM RATINGS COMMENT
Supply Voltage (Vo) . .ooviiviinnns -310+7.0V Stresses above those listed under “Absolute Maximum
input/Output Voltage {Vyy) . ... ....... 3 to +7.0V Ratings" may cause permanent damage to the device, This
QOperating Temperature (Tgp) ... ... ot 0to 70°C is a stress rating only and functional operation of the de-
Storage Temperature Range (Tgrg). .- .. -55 to +150°C vice at these or any other conditions above those indicated
in the operational sections of this specification is not
implied.
D.C. CHARACTERISTICS (vcc = 5.0V 5%, Vs = 0V, Ta = 0°C to 70°C)
Symbol| Min. Typ. Max. Unit
Input High Voltage ViH 24 Voo v
Input Low Voltage ViL -0.3 0.4 A
. = +
Input LeakageE_t:lris_m, VIN \':SS 5:! N 1.0 25 A
AB-A9, RS, R/W, RES, 02, PBG", PBS
Input Leakage Current for High kmpedence State st £10 £10.0 A
{Three State); VN = .4V to 2.4V; D@-D7
Input High Current; Vi = 2.4V - -100. | —s00. A
i PAQ-PA7, PBB-PEY
: Low Input Current; VN = .4V " 1.0 1.6 mA
PAB-PAT, PED-PB7
Qutput High Voitage VOH A
Ve = MIN, I oaD < -100sA (PAB-PAZ, PBO-PE7, D@-D7) 24
ILOAD = -3mA (PAG, PB®) 1.5
Quiput Low Voltage VoL _ 04 v
Vee = MIN, I LgaD <= 1.6mA
Qutput High Current {Sourcing}; IoH
VpH = 2.4V (PAB-PA7, PBO-PB7, DG-D7) -100 -1000 LA
2 1.8V Available for other than TTL
-3.0 -5.0 mA
{Darlingtons) {PA@, PB#)
Qutput Low Current (Sinking); Vo) % 4V loL 1.6 mA,
Clack Input Capacitance CeLK 30 pF
Input Capacitance CiN 10 pF
Qutput Capacitance CouT 10 pF
Power Dissipation {Vpo= 5.25V) Pp 700 mW
*When Programmed as address ping All vatues are D.C. readings
WRITE TIMING CHARACTERISTICS
Characteristic Symbol | Min. Typ. Max. Unit
Clock Period Toye 1 10 s
i Rise & Fall Times TR. TF 25 ng
i Clock Pulse Width T 470 ns
R/W vaiid before positive transition of clock Twew | 180 : ns
Address valid before positive transition of clock Tacw 180 ns
Data bus valid before negative transition of clock Tocw | 300 ns
[rata Bus Hold Time THw 10 ng
Peripheral data valid after negative transition of clock Tepw 1 Hs
Peripheral data valid after negative transition of clock driving CMOS | Tomos 2 Hs
{Level = Voo -30%)
RAN hold time after negative clock transition Toww | O ns
Address hold time TeaAH 1] ns
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READ TIMING CHARACTERISTICS

Characteristic Symbol | Min. Typ. Max. Unit
R/W valid before pasitive transition of clock TWCR 180 ns
Address valid before positive transition of ¢lock TACR 180 ns
Peripheral data valid before positive transition of clock TpCR 300 ns
Data bus valid after positive transition of clock TCDR 395 ns
Data Bus Hold Time THR 14 ns
IRQ {Intervatl Timer Interrupt) valid before pasitive transition of clock Tic 200 ns
R/W hold time after negative clock transiticn TCWR 0 ns
Address hoid time TcAH 4] ns

Loading = 30 pF + 1 TTL load for PAQ-FA7, PBO-PB7
=130 pF +1 TTL load for D@-D7

INTERFACE SIGNAL DESCRIPTION

Reset (RES})

During system initialization a low (< 0.4V} on the AES
input will causs a zeroing of all four /0 registers. This
in turn will cause all 170 buses to act as inpuls,
protecting external components from possible dam-
age and errongous data while the system is baing
configured under software control. The Data Bus
Buffers are put into an OFF-STATE during reset.
Interrupt capability is disabled with the RES signal.
The RES signal must be held lowfor at least one clock
period when reset is required.

Input Clock (¢ 2}
The input clock is a system Phase Two clock.

Read/Write (R/W)

R/Wis supplied by the microprocessor and is usad to
control the ransfer of data to and from the SYE530. A
highonthe R/ W pin altlows the processortoread{with
proper addressing) the SY6530. A low on the R/W pin
allows a write {with proper addressing) to the Y6530,

interrupt Request (IRG) _

The IRQ output 18 derived from the interval timer. The
same line, if not used as an interrupt, canbe used asa
peripheral 170 {PB7). When used as an interrupt, the
pin should be set to an input in the data direction
register. As IRQ the output willbe normally high with &
low indicating an interrupt from the SY6530. An
external pull-up device is not required; however, if
coltector-OR'd with other devices, the internalpull-up
may be omitted with a mask option.

Data Bus {DO-D7}

Tha SYB530 has eight bi-directional data lines {DO-
D7). These lines connect to the system’s databusand
allow transfer of data Lo and from the microprocessor,
The ocutput buffers remain in the off stateexceptwhen
a Read operation occurs.

Peripheral Data Ports (PAO-PA7, PBO-PB7}

The SYE930 has two 8-bit peripheral |/Q ports, Port A
{lines PAQ-PAT) and Port B {lines PBO-PB7). Each line
is individually software programmable as either an
input or an output. By writinga Q" toany bit position of
the Data Direction Register (DDRA or DDRB) the
carresponding line will be programmed as an input.
Likewisa, by writing 1" to any bit position in the DDR
will cause the corresponding line to act as an output.

When the Ports are programmed as inputs and their
output registars {(ORA and ORB) are read by the MPU,
the level on the portlines willbe transferredtothe Data
Bus. When the ports are programmed as outputs the
lines will reflect the data written by the MPU into the
autput registers.

PAQ and PBO are capable of direct transistor drive
(source 3mA at 1.5V).

Address and Salect Lines {A0-A9, RS, PB5 and PBE)
AQ-A9 and ROM SELECT (RS) are always used as
addressing lines. There are 2 additional lines which
are mask programmable and can be used either
individually or together as CHIP SELECTS. They are
PE5 and PBS. When used as paripheral data linesthey
cannot be used as chip selects.
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FIGURE 2, WRITE TIMING CHARACTERISTICS

TR m—fine]

CLOCK INPUT _/-

T
WeW  a— . T .
R
0.8V
Tacy [o—
—t=lTeAH
2.0v
ADORESS 0.8y
—t THw
20v
DATA BUS 0.8V
Voo -30%
Tocw IV, PPV [ S, ..
r
FERIPHERAL 2.0V
DATA 0.8v
= TCMOS =l
FIGURE 3. READ TIMING CHARACTERISTICS
2.4y Z4Y
CLOCK INPUT av
2.0V ot
R
T
el TWCR  fag— Towr
——pl TACR |—

- 2.0v
ADDRESS 0.8y

—| ToAH [—

PERIPHERAL 20v
X DATA 0.8V
|
DATA BUS
Tic e
PBFIRQ}
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INTERNAL ORGANIZATION

A block diagram of the internal architecture is shown
in Figure 1. The S$Y6530 is divided into four basic
sections, RAM, ROM, 170 and TIMER. The RAM and
ROM interface directly with the microprocessor
through the systemn data bus and address lines. The
10 section consists of two 8-bit halves. Each half
contains a Data Direction Register [DDR}and an 170
RAegister.

ROM 1 K Byte (8 K Bits)

The 8K ROM is in a 1024 x 8 configuration. Address
lings AD-A9, as well as RS are needed to address the
entire ROM. With the addition of C51 and C82, seven
8Y6530's may be addressed, giving 7168 x 8 bits of
contiguous ROM.

RAM-64 Bytes (512 Bits)

A 64 x B static RAM is contained on the SY6530. It is
addressed by AQ-AS5 {Byte Select), RS, A6, A7, AB, A9,
and, depending on the number of chips in the system,
€81 andCS2.

Internal Paripheral Registers

Thete are four 8-bit internal registers, two data
direction registers (DDRA and OODRB} and two
peripherat |70 data registers {ORA and ORB). The two
data directionregisters control the directionof the data
into and out of the peripheral line. & 1" written into
the Data Direction Ragister sets up the corresponding
peripheral buffer line as an output. Therefore,
anything then written intothe )/ Q Register will appear
on that corresponding peripheral pin. A "0 written
into the DDR inhibits the output buffer from
transmitting dala to or from the 10 Register. For
example. a’" 1" loaded into datadirectionA, position 3,
sets up peripheral line PA3 as an output. If a "0" had
been loaded, PA3 would be configured as aninputand
remain in the high state. The twodata /O registersare
used to latch data from the Data Bus during a Write
operation until the peripheral device can read the data
supplied by the microprocessor.

During a read operation by the microprocessor the
SY6530 transfers the TTL level on the peripheral data
lines to the data bus. For the peripheral data lines
which are programmed as outputsthe microprocessor
will read the corresponding data bits of the 1/O
Ragister. The only way the |/O Register data can be
changed is by a microprocessor Write operation. The
1/ Q Register is not affected by a Read ofthe data onthe
peripheral lines.

Interval Timar

The Timer saection of the $Y8530 contains three basic
parts: preliminary divide down register, program-
mable 8-bit register and interrupt logic. These are
illustrated in Figure 4.

The Interval Timer can be programmed to count up to
256 time intervals. Each timeinterval canbe either 1T,
8T, 64T or 1024T increments, where T is the system
clock period. When a full count is reached, the
interrupt flag is set t¢ a logic 1", After the interrupt
flag is s&t the internal clock continues counting down
at a tT rate to a maximum of -256T. This allows the
usar toread the counter and then determine howlong
the interrupt has been set.

The 8-bit system Data Bus is used to transfer data to
and from the interval Timer. If a count of 52 time
intervals were tobe counted, the pattern 031 10100
would be put on the Data Bus and written into the
Interval Time register.

At the same time that data is baeing written into the
Interval Timer, thecountingintervalsof 1, 8,64, 1024T
are decoded from address lines AD and A1 During a
Read or Write operation address line A3 controls the
interrupt capability of PB7, i.e., Ag =1 enables iR on
PB7, Az=0disables [RGon PB7. When PB7 is used as
iRQ with the Interval Timer it should be programmed
as an input. H PB7 is enabled by A3 and an interrupt
occurs PB7 will go fow, When the Timer istead priorto
the interrupt flag being sel, the numbar of time
intervals remaining will he read, i.e., 51, 50, 49, etc.

When the Timer has counted down to 0G0 00000an
interrupt will occur on the next count and the counter
will read 1.1 1 1 1 % 1 1. After interrupt, the timer
register decrements at a divide by 1" rate of the
system clock. If after interrupt, the Timerisread and a
valug of 1 110011 Tisread, thetime sinceinterruptis
28T. The value read is in two's complemant.

ValusRead =11100100

Complement = 00011011

ADD1 =00011100 = 28,
Thus, to arrive at the total elapsed time, merely do a
two’s complernent and add to the original timewritten
into the Timer. Again, assume time written as 00110
1 00{=52}). With adivide by 8, total time to interrupt is
{62 x 8) + 1t = 417T. Total elapsed time would be
A418T + 28T = 444T, assuming the value read after
interruptwas 11100100,

After an interrupt, whenever the Timer is written or
read the interrupt is reset. However, the reading ofthe
Timer at the same time the interrupt occurs will mot
raset the interrupt flag.

Figure § illustrates an example of interrupt,

3121




1)

S$Y6530

FIGURE 4. BASIC ELEMENTS OF INTERVAL TIMER

RATF A3 D[ T Dlﬁm D3 D2 |1| |10 AW :ll A[
R wTeraurT | o PROGRAMMABL E R DIVIDE
1RO CONTROL [ REGISTER DOWN 02
D? 06 05 D4 D2 D2 01 00

FIGURES. TIMER INTERRUPT TIMING

O] @ @ O ©
‘Z'NJUI |1I Izl |3| |213| Izul i:l-usl I-m;l Isool .lso1|

1. Data written into Interval Timer 5001 10100=52¢
2. Data in Interval Timer is000 11001 =25

52 -%— 1=52-26-1=25
3, Data in Interval Timer isG 0000000 =049
52-%-1 =52-51-1=0

4. Interrupt has occured at 7 pulse #416
Data in Interval Timer=11111111
5. Data in Interval Timeris10101700
two’s complementisG1010100=28449
84 + (52 x 8) = 50049

. When reading thae Timer after an interrupt, A3 should be low so as to disable the QG output. Thisisdonesoasto
avoid future interrupts until another Write timer aperation.

ADDRESSING

Because the address decode matrix is maskable the options and act independently neither, either, orboth
SY6530 offers many variations to the user. RAM, may be masked as Chip Selects or Port B lines.

ROM and the 1/0 — Interval Timer block may be

enabled individually by any combination of A6-A8 plus One-Chip Addressing

RS, CS1 and C32 (refer to Figure 6 for a typical Figure 6 illustrates a ¥-chip system for the 5Y8530,
configuration). Because CS1 and C52 are mask and Figure 8 details address decoding.
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FIGURE 6. SY6530 ONE CHIP ADDRESS ENCODING SCHEME

INT, TIMER SEL.
A3
INTERVAL
Al TIMER
— A8
1/Q TIMER SEL,
1 1/0 SEL.
Al o
<] b a0
RAM SEL.
A5
H '! a4
' : A3 RaM
H ' A2
C52 = H b——] A1
: : E A0
€81 —r H
RSE H
: ROM SEL,
1} [}
A9 : A9
AR AB
AT a7
A6 — . AB
A5 L AS
A4 A
Al A3
az A2
Al a1
AQ Al
A ¥ inchicates mask piogramming
ie.  ROM select - CS1aR50
RAM gelect = TS1 oFISEi,E. ATRAG
10 TIMER SELECT = 514 R50e A%e 580 A7¢ A
B. Matice that A% s a don't care for
RAM select
C. Tha CS2/PBE pin functions as PBS in this example.
Seven Chip Addressing — Timer Block. AD thru A3 specify which of the four

In the 7-chip system the objective would be to have 7K
of contiguous ROM, with RAM in low order memory.
The 7K of ROM could be placed betwseen addresses
65,535and 1024 . Forthiscase, assumeAl13,A14,and
A15 are all 1 when addressing ROM, and O when
addressing RAM or |70, This would place the 7K ROM
hetween addresses 65,638 and 58,367, The 2 lines
designated as chip-select or 1/'Q would be mask
programmed as chip select. RS would be connected to
address ling A10. CS1 and C52 would he connectedio
address lines A11 and A12 respectively. SeeFigure 7.

1/0Q Register — Timer Addressing
The previous two examples have illustrated how to
address the ROM, RAM and the general |70 Register

170 registers are selected and select the modes of
aperation for the Timar. Figure 8 illustrates the internai
decoding of these address bits and their function.

Address line A2 selects |70 or Timer. If 1/0-Timer
Select is enabled and A2 is low the |/Q registers are
selected and bits AQ and A1 are dacoded to select the
individual register.

During a write when |/0Q-Timer Select is enabled and
A2 is high the Timer is selecied. Bits AQ and A1l select
the + by rate (the data lines should at this time have
the count value to be written), and A3 determines if
PB7 is to act as an JRQ outpurt.
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The addressing of the ROM select, RAM select and 1/0 timer select lines would be as follows:
FIGURE 7. SYG6530 SEVEN CHIP ADDRESSING SCHEME
£s2 cs1 RS

Al1Z ATl A0 A9 AS A7 AB

SYBS30 #1, ROM SELECT 0 0 1 X X X X
RAM SELECT ) 0 o 0 0 0 0

1/0 TIMER 0 0 0 1 ¢ 0 0

SYBE30 #2, ROM SELECT 0 1 0 X X X X
RAM SELECT ¢ 1) ¢ 0 0 0 1

1/0 TIMER (1] 0 0 1 o 0 1

SYB530 #3, ROM SELECT 0 1 1 X X X X
RAM SELECT 0 ¢ 0 0 0 1 0

1/0 TIMER o 0 0 1 0 1 0

SYB530 #4, ROM SELECT 1 ] 0 X X X X
RAM SELECT g a 1] 0 0 1 1

1/0 TIMER 0 0 0 1 0 1 1

SYBBE30 #5, ROM SELECT 1 0 1 X X X X
RAM SELECT 0 0 0 0 1 0 0

/O TIMER 1] 1] 0 1 1 a 0

SY6830 #6, ROM SELECT 1 1 0 X X X X
RAM SELECT 0 o ] 0 1 0 1

1/0 TIMER 1] 0 0 1 1 0 1

SYGB30 #7, ROM SELECT 1 1 1 X X X X
RAM SELECT 0 0 0 0 1 1 q

1/O TIMER 0 0 0 1 1 1 0

* RAM select for 56530 #5 would read = AT2 « ATi » ATO» A3 s ABe A7 » A5

FIGURE 8. ADDRESSING DECODE FOR I/O REGISTER AND TIMER
ADDRESSING DECODE

! ROM RAM 1/O-TIMER
| SELECT SELECT SELECT RW A3 A2 A1 A0
! READ ROM 1 0 0 1 X X X X
WRITE RAM 0 1 0 0 X x X X
READ RAM 0 1 0 1 X X x x
WRITE DDRA 0 0 1 b X o0 0 1
READ DDRA 0 0 1 1 X 0 0 1
WRITE DDRB 0 0 1 0 X 0 1 1
READ DORB 0 0 1 1 X 0 1 1
WRITE ORA 0 0 1 0 X 0 0 0
WRITE ORA 0 0 1 1 X 0 0 0
WRITE ORB 0 0 1 0 X 0 1 0
WRITE ORB 0 0 1 1 X 0 1 0
WRITE TIMER
1T 0 0 1 0 * 1 o 0
+ 8T 0 0 1 0 o 0 1
+edt 0 0 1 0 L 1 0
+1024T 0 0 9 0 L 1 1
READ TIMER 0 0 1 1 < X 0
READ INTERAUPT FLAG 0 0 1 1 X 1 X 1
X = Don't care condition
# Ay =1 Enubles IAQ 1o PB7
Aj = 0 Disables IRQ 10 PB7
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107 max.

N st
a0 2 l a0 2
DOTORNOTCH | 600 max. (15.87} 625 &5 3
TO LOGATE {15.24 mm} (1511) 598 d-
PINNO. 1 —o» RS
1 20 T —{— a9 s
' As [ e
.165 max.

A7 7

2020 max. (3.93 mm)} g
151.30 mm} 190 man, a6[]s
14.82 mm) r/w O] @

as o eu0
310 max. a4 N
T 1737 mm} s Oz
{1.65) 065 L 0o L az 13
fion .oao . 100 min. s
{2.58 mm) Al

(.55} 022 a0 s

i35} oig 17F 010 min. O
1.910 (48.51 mm} {.25 mm} res 1

1890 (4B00Omm T
14800 mm} wraeer [J17
19 EQUAL SPACES
100 ¢ TOL. NONCUM. csypes (s
{254 mm) cszpes Cho
MNOTE : Pin No. 1is in lower left comer when

symbolization is in normal grientation vee 2o

PACKAGE GUTLINE

PIN DESIGNATION

PROGRAMMING INSTRUCTIONS

The SYG530 utilizes computer aided technigues to manufacture and test custom ROM patterns. The pattern and
address coding is supplied to Synertek in any of several formats,

1) 2708-type EPROMSs,
2}  Synertek data card formats.
3) Other input formats, providing they can be transtated into one of the above,

Synertek Data Card Format
A, The format for the first and all succeeding records, except for the last record in a file is as follows:
:NiNg AgAsA1AQ (D1DgM {D1Dgl72 X3X2X1X0
where:
1. All characters (N, A,D X] are the ASCI characters O through F, each representing a hexadecimat digit.
2., is a record mark indicating the start of a record.

3. NiNg = the number of bytes of data in this record {in hexadecimal}. Each pair of hexadecimal characters
{D1Dq) reoresents a single byte in the record.

4. A38241AQ = the hexadecimal starting address for the record. A3 represents address bits 15 through 12, etc.
The 8-bit byte represented by (D101 is stored in address A3A2A1A0; {D1Dgh2 is stored in [AgA2A1A0)
+1, etc,

§.  (D1Dg) = wwoe hexadecimal digits representing an 8-bit byte of data. (D1 = high order 4 binary bits and Dg =
low-arder 4 bits), A maximum of 18 {Hex) or 24 (decimal} bytes of data per record is permitted.

6. X3X2X1Xp = record check sum. This is the hexadecimal sum of all characters in the record, including N{Ng
and AgA2A 1A but exclucing the record mark and the check sum charactars, To generate the check sum, each
byte of data (represented by two ASCII characters}, is treated as 8 binary bits. The binary sum of these 8-bit
hytes is truncated to 16 binary bits {4 hexadecimal digits} and is then represented in the record as four ASCII
characters {X3X2X1Xq}.
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1

B. The format for the last record in a file is as follows:
00 C3CaC1Co XaXaX1Xp
1. 00 = zero bytes of data in this record. This identifies this as the final record in a file,
2. (3C2C1Cp = the total number of records (in hexadecimal) in this file, including the last record.
3. X3X2XqXq = check sum for this record,

C. Example

The fotlowing example illustrates the exact format of the hex interface file in both listing and punched paper tape
farm.

;18F000CAB6004CO0FOFDF9212021FF292DBF2161F5F7FF657067700040
;18F018E564672DFD7575E50000CF4112F8009251980200539192F20C98
;18F03008DB028808100E120894189AC2830E9800FBB6232F087F6b0AAS
;18F048036E20EF2FAS8D4465E8 FDFI30DE7706EF257FB520EDG4657CODEB
:18F0607F11D05A1EDF0250B0DAFED092529099120B108A0298DE080C0D
;1BF078D95058DF82D2D79A00ED65E68724EE05212764A5F5BDA306B0E2ZC
:18F090EC20FF652525246933213F20FF31293B7E18D65042DE40500A92
;18FOA81ESES5B02534A53DE4A9B189259969F589EHE92DF52DEYEIAOCA2
;18F0C000B3268D2400EFE765E7A0B5606725217D20AF35EDF5202F0C08
;18F0D8692525342B35256CDF12F2785FFF547FD2E2D6525BDF5A720D26
;t0FO0F012DB0O20F1A1ABF86D2DA9ADACSDECATIBOATZ

;00000B000B

ADDITIONAL PATTERN INFORMATION

In addition to the BOM data patterns, it is necessary to provide the information outlined below.

CUSTOMER NAME

CUSTOMER PART NO.

CUSTOMER CONTACT {NAME)

CUSTOMER TELEPHONE NO.

CS51/PBG (ENTER "CS1” OR “PB6”}

CS2/PBE (ENTER 'CS2” OR "PB5™}

PULL-UP RESISTOR ON PB7 (“YES"” OR “NO*I
LOGIC FORMAT {“POS” OR "NEG")

DEVICE ADDRESSING (Enter “H™ for High, L' for Low, or “‘N” for don't care}

RS cs1 cs2 A9 A8 A7 A6
ROM SELECT /M /////7/

RAM SELECT
1/0 TIMER SELECT

Send Information To:

Synertek — ROM
P.0. Box 652
Santa Clara, CA 95052
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10.

11.

12.

Date,
Customer name,

Customer part no.
{maximum 10 digits)

Synertek "'C"” number.

Customer Contact.

Customer phone number

Chip Select Code

8Y6530 CUSTOMER SPECIFICATION FORM

{Check one square in each block)

Ccs1

PB6

Ccs2

PBS

PULL UP
ON PB7

YES

NO

ROM/RAM/i-O SELECTS (Specify H or L or N {don’t care} in each box.

RS CS1 €82 A9 AB A7 AB
ROM SELECT N N N N
RAM SELECT
1/0 SELECT

Customer’s |nput

Punched Cards 0
Punched Tape O

Data Format

MOS Technology O
Intel Hex
Intel BPNF
Binary

ocoo

Logic Format

Positive O3
Negative [

Verification Status

Hold 0
Not Required 0O
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SY6532

MICROPROCESSOR
PRODUCTS

RAM, I/O, Timer Array

SYNERTEK

A SUBSDIARY (F HOMEYWELL

The §Y6532 is designed to operate in conjunciion with the SY8500 Microprocessor Family. It is comprised of a
128 x 8 static RAM, two software controlled 8 bit bi-directional data ports allowing direct interfacing between the
microprocessor unit and peripheral devices, a software programmable interval timer with interrupt capable of timing in
varicus intervals from 1 to 262,144 clock periods, and a programmable edge-detect interrupt circuit.
» 3 bit bi-directional Data Bus for direct communication « Programmable Interval Timer
with the microprocessor ¢ “Programmable Interval Timer Interrupt
o Programmable edge-sensitive interrupt e« TTL & CMOS compatible peripheral lines
» 128 x 8 static RAM « Peripheral pins with Direct Transistor Drive Capability
« Two 8 bit bi-directional data ports for interface to « High Impedance Three-State Data Pins
pesipherals
e Two programmable IfQ Peripheral Data Direction
Registers
Figure 1. 6932 BLOCK DIAGRAM
PAD PAT FBO PB7
I LE X N ) LA X N ]
¥ L
DATA DATA
oUTPUT PERIPHERAL PERIPHERAL QUTPUT
DJIRECTION - DIRECTION
REGISTER REGISTER #=1 DATABUFFER DATA BUFFER REGISTER REGISTER
A A A B 8 &
] ) 4 1\
v ¥ ¥ Y ¥ L
4 f
\ Li Y L i
DATA 128x8 INTERRUPT
ADDRESS CHIP SELECT
BUS STATIC CONTROL  Jug—med] NTERVAL
BUFFER DECODER LOGIC RAM LOGIC TIMER
I LA R N I T. [ X K I l
oo D7 AQ 48 RS csr 882 92 RAW iRG




5 SY6532
MAXIMUM BRATINGS
RATING SYMBOL VOLTAGE UNIT
Supply Voltage Voo -3tot7.0 AY
Input{Qutput Yoltage VIN -3 to+7.0 v
Operating Temperafure Range Top 0t 70 °C
Storage Femperature Range TsTG =55 to +150 °C
D.C. CHARACTERISTICS (Vo= 5.0V £5%, Vgg= 0V, T4 =0 - 70°C)
CHARACTERISTIC SYMBOL| MIN. TYP. MAX. | UNIT
Input High Voltage VIH 24 Voo v
Input Low Voltage ViL 3 4 v
Input Leakage Current; VN = Vg§ + 5V [IN 1.0 2.5 HA
A(-A6, RS, R/W, RES, §2. €51, CS3
Input Leakage Current for High lmpedance State ITs1 1.0 3100 HA
{Three State); VN = 4V to 2.4V D@-D7
Input High Current; VIN = 24V HH =100, =300, HA
PAQP-PA7, PBO-PB?
Input Low Current; VN = 4V i1 1.0 16 mA
PAQ-PA7. PBR-PB7
Output High Voltage VOH A
Voo =MIN, 1 0AD = -100uA (PAQ-PAT, PBO-PB7, DB-D7)
lLoAD < 3 MA (PBY-PE7)
Output Low Voltage
Ve =MIN, I pap = L6MA VoL 4 A%
Output High Current (Sourcing): I0H
VOH = 2.4V (PAG-PAT, PBR-PB7, DP-D7) -100 -1000 HA
2 1.5V Available for direct transistor -5.0 5.0 mA
drive (PB9-PBT)
Qutput Low Current (Sinking): VgL = 4V oL 1.6 mA
Clock Input Capacitance CClk 30 pf
[nput Capacitance CIN 10 pf
Qutput Capacitance CouT 1o pf
Power Dissipation {(Vpo= 5.26V) P 660 mw

All inputs contain protection circuitry to prevent damage due to high static chaiges. Care should be exercised to pre-

vent unnecessary application of voltage outside the specification range.
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WRITE TIMING CHARACTERISTICS
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5 SY6532
|

WRITE TIMING CHARACTERISTICS

8Y6532 SY6532A

Symbol Parameter Min. Max. Min. Manx, Unit
Tev Cycle Time 1 50 0.50 50 Hs
T¢ $2 Pulse Width 0.44 25 0.22 25 s
Tacw Address Set-Up Time 180 - 90 - ns
Teaw Address Hold Time 0 - Q - ns
Twew R/W Set-Up Time 180 - 90 - ns
Toww R/W Hold Time o - 0 - ns
Tocw Data Bus Set-Up Time 265 - 100 - ns
Thw Data Bus Hold Time 10 - 10 — ns
Tepw Peripheral Data Delay Fime - 1.0 — 1.0 s

Temos Peripheral Data Delay Time
to CMOS Levels - 2.0 - 2.0 Hs

NOTE: tr, tf = 10 to 30ns. '
READ TIMING CHARACTERISTICS
SY6532 SY6532A

Symbaol Parameter Min. Max. Min. Max. Unit
Tey Cycle Time 1 50 0.5 50 s
Tacr Address Set-Up Time 180 — g0 — ns
Tcar Address Hold Time o] - 1] - ns
: Teer Peripheral Data Set-Up Time 300 - 300 - ns
Teor Data Bus Delay Time - 340 - 200 ns
. THR Data Bus Hold Time 10 - 10 - ns

NOTE: tr, tf = 10 to 20ns.

INTERFACE SIGNAL DESCRIPTION

Reset (RES)

During system initialization a Logic **0"" on the R_ES-inpuI will cause a zeroing of all four [/O registers. This in turn
will cause all 1/0 buses to act as inputs thus protecting external components from possible damage and erroneous data
while the system is being configured under software control. The Data Bus Buffers are put into an OFF-STATE during
Reset. Interrupt capability is disabled with the RES signal. The RES signal must be held low for at least one clock
period when reset is required.

Input Clock

Ihe input ¢lock is a system Phase Two clock which can be either a low level clock (V11 < 0.4, Vi > 2.4) or high
level clock (VL < 0.2, VIH = Ve i‘z).

Read MWrite (RAW)

The R/W signal is supplied by the microprocessor and is used to control the transfer of data to and from the SYB532.
A high on the R/W pin allows the processor to read {with proper addressing) the SY6532. A low on the R/W pin
allows a write {with proper addressing) to the 5¥6532,

Interrupt Request (IRQ)

The TRG output is derived from the interrupt control logic. It will normally be high with a low indicating an
interrupt from the S¥6532. TRQ is an open-drain output, permitting several units to be wire-or'ed to the common [RQ
microprocessor input pin, The IRQ output may be activated by a transition on PAT or timeout of the Interval Timer.
Data Bus (DO-D7}

The SY6532 has eight bi-directional data lines {D0-DT). These lines connect to the system’s data bus and allow transfer
of data to and from the microprocessor. The output buffers remain in the off state except when a Read operation oceurs.
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SY6532

Peripheral Data Ports {(PAD-PA7, PBO-PB?}

The 5Y6532 has two 8.bit peripheral I/O Ports, Port A {lines PAO-PAT) and Port B (lines PB0-PE?). Each line is
individually programnmable as either an input or an output. By writing a “0°" to any bit position of the Data Direction
Register (DDRA or DDRB) the corresponding line will be programmed as an input. Likewise, by writinga 1" to any
bit position in DDRA or DDRB will cause the corresponding line to act as an output.

When a Port line is programmed as an input and its ouput register {ORA or ORB) is read by the MPU, the TTL level on
the Port line will be iransferred fo the data bus. When the Port lines are programmed as outputs, the lines will reflect the
data written by the MPU into the output registers. See Edge Sense Interrupt Section for an additional use of PAT7.

Address and Select Lines (AQ-A8, RS, C$1 and C52}

A0-A% and RS are used to address the RAM, 17O registers, Timer and Flag register. CS1 and CS2 are used to select
{enable access to) the SY6532.

INTERNAL ORGANIZATION

A block diagram of the internal architecture is shown in Figure 1. The 5Y6532 is divided into four basic sections:
RAM, IO, Timet, and Interrupt Control, The RAM interfaces directly with the microprocessor through the system
data bus and address lines. The IO section consists of two 8-bit halves. Each half contains a Data Direction Register
(DDRY} and an /O register.

RAM 128 Bytes (1024 Bits}

A 128 x 8 static RAM is contained on the §Y6332. 1t is addressed by A0-A6 (Byte Select), RS, CS1, and C52.
Internal Peripharal Ragisters

There are four 8-bit internal registers: two data direction registers and twe output registers. The two data direction
registers (A side and B side) control the direction of the data into and out 6f the peripheral [/0. A logie zero in a hit
ot the data direction register {DDRA and DDRB) causes the corresponding line of the I/Q port to act as an input. A
logic one causes the corresponding line to act as an output, The voltage on any line programmed as an output is deter-
mined by the corresponding bit in the output register (ORA and ORB).

Data is read directly from the PA lines during a peripheral read operation. For a PA pin programmed as an output, the
data transferred into the processor will be the same as the data in the ORA only if the voltage on the line is allowed to
be > 2.4 volts for a logic one and < 0.4 volts for a zero. If the loading on the line does not allow this, then the data
resulting from the read operation may not match the contents of ORA.

The output buffers for the PB lines are somewhat different from the PA buffers. The PB buifers are push-pull devices
which are capable of sourcing 3 mA at 1.5 voits, This allows these lines to directly drive transistor circuits. To assure that
the processor will read the proper data when performing a peripheral read operation, logic is provided in the peripheral

B port to permit the processor to read the contents of QORB, instead of the PB lines.

Interval Timer

The Timer section of the SY6532 contains three basic parts: preliminary divide down register, programmable 8-bit register
and intexrrupt logic, These are illustrated in Figure 2.

The Intervat Timer can be programmed to count up to 256 time intervais. Each time interval can be either 1T, 8T, 64T, or
1024T increments, where T is the system clock period. When a full count is regched, the interrupt flag is set to a logie
“1*%, After the interrupt flag is set the internal clock continues counting down, but at 2 1T rate to a maximum of -255T,
This allows the user to read the counter and then determine how long the interrupt has been set.

The &-bit system Data Bus is used to transfer data to and from the Interval Timer. If a count of 52 time intervals were
to be counted, the pattern 00 1 10 1 00 would be put on the Data Bus and written into the Interval Time register.
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At the same time that data is being written to the Interval Timer, the counting intervals of 1, 8, 64, 1024T are decoded
from address lines AO and Al. During 2 Read or Write operation address line A3 controls the interrupt capability of
1RQ. 2., A3 =1 enables IRQ, A3 = 0 disables TRQ. [n either case, when timeout occurs, bit 7 of the Interrupt Flag
Register is set. This flag is cleared when the Timer register is either read from or written to by the processor. If IRQ is
enabled by A3 and an interrupt occurs IRG will go low, When the Timer is vead prior to the interrupt flag being set, the
number of time intervals remaining will be read, i.e., 31, 50, 49, ete.

When the Timer has counted down to 0 0 0 0 0 0 0 ¢ an interrupt will occur on the next count time and the counter will
read 1111111 1. After interrupt, the Timer register decrements at a divide by ““1” rate of the system clock, If after
interrupt, the Timer is read and a value of 1 1 10 0 1 0 () is read, the time since interrupt is 28T. The value read is in two’s
complement,

Value read =11{100109
Complement =00011011
Add ] =00011100=28.

Figure 2. BASIC ELEMENTS OF INTERVAL TIMER

RAW PA? A3 D7 DG D5 D4 D2 D2 D DO RAW - A1 A0
|
i
e = INTERRUPT - FROGRAMMAELE o S DIVIDE i
tRa contROL | REGISTER - DOWN [— 82
L B ll f
D7 D6 05 D403 D2 DY DO

Thus, to atrive at the total elapsed time, merely do a two’s complement and add to the original time written into the Timer,
Again, assume time writtenas 00 1 1 01 0 0(=52). With a divide by 8, total time to interruptis (52 x 8) + | =417T.
Total elapsed time would be 416T + 28T = 444 T, assuming the value read after interrupt was 11100100,

After an interrupt, whenever the Timer is written or read the interrupt is reset. However, the reading of the Timer at the
same time the interrupt occurs will not reset the interrupt flag,

Figure 3 illustrates an example of interrupt.

Figure 3. TIMER INTERRUPT TIMING

® ® O ©
mm_lol ],I |2| IgMnsumsl_stool_lsmL
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1. Data written into Interval Timersis00110100=527) 4. Interrupt has occurred at §2 pulse #416

2. Datain l2nterval timeris00 11001 =255 Data in Interval Timer=11111111
52-"g -1=52-26-1=25 b. Data in Interval Timeris1 0101100
two's complementis 01 010 100=84,¢
3, Data in Interval Timeris0 0000000 =019 84 + (52 x 8)y=35009

415
52- g ~1=352-51-1=¢

When reading the Timer after an interrupt, A3 should be low so as to disable the IRQ pin. This is done so as to avoid
future intemrupts until after another Write operation.
Interrupt Flag Register

The Interrupt Flag Register consists of two bits: the timer interrupt flag and the PA7 interrupt flag. When a read
operation is performed on the Interrupt Flag Register, the bits are transferred to the processor on the data bus, as
the diagram below, indicates.

Figure 4. INTERRUPT FLAG REGISTER

|76543210

L F
Ii
I— *0
PA7 FLAG

TIMER FLAG

The PA7T flag is cleared when the Interrupt Flag Register is read. The timer flag is cleared when the timer register is
¢ither written or read.

ADDRESSING

Addressing of the SY6632 Is accomplished by the 7 address inputs, the RS input and the two chip select inputs CS1 and
CS2. To address the RAM, CS1 must be high with T52 and RS low. To address the I/0 and Interval Timer CS1 and TS must
be high with 52 low. As can be seen to access the chip CS1 is high and C52 is low. To distinguish between RAM or
I/O-Timer Section the RS input is used. When this input is low the RAM is addressed, when high the IO Interval Timer
section is addressed. To distinguish between Timer and I/0, address line A2 is utilized. When A2 is high the Interval Timer
is accessed, When A2 is low the I/O section is addressed. Table 1 illustrates the chip addressing.

Edge Sense Interrupt

In addition to its use as a peripheral [0 line, PAT can function as an edge sensitive input. In this mode, an active
transition on PAT will set the internal interrupt flag (bit 6 of the Interrupt Flag Register). When this occurs, and
providing the FAT interrupt is enabled, the IRQ output will go low.

Control of the PA7 edge detecting logic is accomplished by performing a write operation to one of four addresses.
‘The data lines for this operation are “don’t care’ and the addresses to be used are found in Table 1.

The setting of the internal interrupt flag by an active transition on PAT is always enabled, whether PAT is set up as an
input or an cutput,

The RES signal disables the PA7 interrupt and sets the active transition to the negative edge-detect state. During the
reset operation, the interrupt flag may be set by a negative transition. [t may, therefore, be necessary to clear the flag
before its normal vse as an edge detecting input is enabled. This can be achieved by reading the Interrupt Flag Register.

11O Register - Timer Addressing

Table 1 illustrates the address decoding for the internal elements and timer programming. Address line A2 distin-
guishes I/O registers from the Timer, When A2 is low and RS is high, the /O registers are addressed. Once the IO
registers are addressed, address lines Al and AD decode the desired register.

When the timer is selected Al and A decode the “divide-by™ matrix. This decoding is defined in Table (. In addition,
Address A3 is used to enable the interrupt flag to [R().
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Table 1 ADDRESSING DECODE
FUNCTION RS As AS Ad A3 A2 Al A WR RD
RAM L X X X X X X X v v
ORA H — - - - L L L v v
DDRA H — — - - L L H v v
ORB H — - - — L H L A v
DDRB H - - - - L H H v v
Timet, <1, IRQ ON H - - H L H L L v
Timer, <8, IRQ ON H - - H L H L H Vv
Timer, +64, [RQ ON H — — H L H H L v
Timer, +1024, JRQ ON H - - H L H H H v
Timer, +1, IRG OFF H — — H H H L L v
Timer, +8, IRQ OFF H - - H H H L H Vv
Timer, +64, IRQ OFF H - - H H H H L v
Timer, +1024, IRQ OFF H - - H H H H H v
Read Timer, IRQ ON H — — - L H — L v
Read Timer, IRQ OFF H - - — H H - L v
Read Interrupt Flags H - - - - H - H v
PAT IRQ OFF, NEG H - - L - H L L *
EDGE
PA? IRQ OFF, POS H - - L - H L H "
EDGE
PAT IRQ ON, NEG H - - L - H H L %
EBGE
PAT IRQ ON, POS H - - L - H H H #
EDGE
NOTES: X = ADDRESS -= ADDRESS BITS DON'T CARE %= DATA BITS ARE “DONT CARE”
PIN DESIGNATION
vss[h ao[] a5
a5z e
ORDERING INFORMATION 2l s 3a[] es1
ai]a »ph&
a2s =[] RS
Part Number Package Spaed arf]s s W
$YCE532 Ceramic 1 MHz i 4 RES
SYDge32 Cerdip 1 MH: Pas] 8 e
5YPGEE32 Plastic 1 MHz ra1[]® g agm
SYCE532A Ceramic 2 MHz ra2010 §2' wboz
SYDES32A Ceardip 2 MHz
SYPE532A Plastic 2 MHz Pazlqn wpjos
L5t T (] E w2
Pas[]13 x[Jos
pas 114 z7[Jos
ea7(1s P m
e8? s P mh
prea 17 244 ] e
L:::7m [ H 2{dee
PE4 19 22{]re2
vee [zo 3] Lo ]




SYEG532
SYE6532A

MICROPROCESSOR
PRODUCTS

RAM, I/O, Timer Array
Extended Temperature
(-40°C to +85°C)

SYNERTEK

A SUBSIDIaAY OF HONEYWELL

The SYE65321s designed to operate in conjunction with the SYES500 Microprocessor Family. It is comprised of a
128 x 8 static RAM, two software controlled 8 bit bi-directional data ports allowing direct interfacing between the
microprocessor unit and peripheral devices, a software programmable interval timer with interrupt capable of timing in
various intervals from 1 to 262,144 clock periods, and a programmable edge-detect interrupt circuit.
» Bbit bi-directional Data Bus for direct communication + Programmable Interval Timer
with the microprocessor « Programmable Interval Timer Interrupt
+ Programmable edge-sensitive interrupt s TTL & CMOS compatible peripheral lings
+ 128 x 8 static RAM » Peripheral pins with Direct Transistor Drive Capability
+ Two 8 bit bi-directional data ports for interface to « High Impedance Three-State Data Pins
peripherals & Operation over wide temperature range
» Two programmable [/O Peripheral Daia Direction {-30°C to +85°C)
Registers
Figure 1. 6632 BLOCK DIAGRAM
PAD PA? PBO PE?
XN R L E X X J
) ¥
DATA DATA
OUTPUT PERIPHERAL PERIPHERAL OUTPUT
DIRECTION DIRECTION
REGISTER REGfTER DATA BUFFER DATA BUFFER REGISTER REGISTER
A A 8 B 8
1 [ 4 [
Y ) Y 1 ¥ L
J ) ) !
Y Y ¥ |
DATA 128 % 8 INTERRUPT
ADODRESS CHIF SELECT
BUS 5TATIC CONTROL - INTERVAL
BUFFER DECOOER kogic RAM LOGIC TIMER
oo D7 40 A6 RS cs1 €S2 @2 m/W RES ‘RO

3137
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5 SYE6532A

MAXIMUM RATINGS

RATING SYMBOL VOLTAGE UNIT
Supply Voltage Voo -3t +70 v
Input{Quiput Voltage VIN -3t0+7.0 v
QOperating Temperature Range Top -40 10 + 85 °C
Storage Temperature Range TSTG -55 t0 +150 °C
D. C. CHARACTERISTICS (Vi =5.0V * B%, Vgg= 0V, To = 25°C)
CHARACTERISTIC ’ SYMBOL| MIN, TYP. MAX. | UNIT
Input High Voltage VIH |Vsst24 vee v
Input Low Voltage ViL 0.3 0.4 v
Input Leakage Current; VIN = Vg5 + 5V [N 1.0 2.5 nA
A@-a6, RS, R/W, RES, 92,C81,CS82
input Leakage Current for High Impedance State ITs1 .0 {00 A
{Three State). VN = 4V 10 24V DR-D7
Input High Current; VN =24V IIH ~100. -300. HA
PAQ-PA7, PBO-PB7
[nput Low Current; V[N = 4V I 10 1.8 ma
PAQ-PAT7, PBO-PB7
Qutput High Voltage VOH v
Voo = MIN, B oADp <€ -100uA (PAQ-PA7, PBO-PB?, D@-D7) Veg+ 2.4
lLtoap < 3 MA (PBR-PE7) Vgg+ 1.5
Output Low Voltage
Voo =MIN, 1L oAD = | 6MA VoL 0.4 v
Qutput High Current (Sourcing): lon
VoH = 2.4V (PAG-PAT, PBO-PB7, DY-D7) -100 -1000 HA
2 1.5V Available for direct transistor -30 -5.0 mA
drive (PB-PB7)
Output Low Current (Sinking); VO = 4V oL 1.6 mA
Clock Input Capacitance Colk 30 pf
Input Capacitance CIN 10 pf
Quiput Capacitance Cout 10 pf
Power Dissipation Voo = 9.25V Pp 736 mw

All inputs contain protection circuitry to prevent damage due to high static charges, Care should be exercised to prevent
unnecessary application of voltage outside the specification range,

ORDERING INFORMATION

Part Number Package Clock Frequency

SYEC6532 Caramic 1 MHz

SYEDB532 Cerdip 1 MHz

SYEPE532 Plagiic 1 MHz

SYECB5324A Ceramic 2 MHz

SYEDBE3Z2A Cerdip 2 MHz .
SYEPB5324 Plastic 2MHZ




CRT Controller SY6545

MICROPROCESSOR

PRODUCTS
SYNERTEK PRELIMINARY

B SUBSICIARY OF HOMETWELL

& Single +5 voit (£5%) power supply. ® No DMA required.
Alphanumeric and limited graphics capabilities.

* Pin-compatible with MC5345.

¢_Fully programmahle display {rows, columns, blank-

ing, etc.), ® Row/Column or straight-binary addressing for Video
& |Interlaced or non-interlaced scan. Display RAM.
¢ 50/60 Hz operation. ® ‘Video Display RAM may be configured as part of
® Fully programmable cursor, . . .

' . microprocessor memory field or independentty slaved

o External light pen capability. 1o 6545
® Capable of addressing up to 16K character Video )

Display RAM. ® |nternal status register.
The SY6545 is a CRT Controller intended to provide feature is the inctusion of several modes of operation, so

capability for interfacing the 6500/6800 microprocessor that the system designer can configure the system with
families to CRT or TV-type raster scan displays. A unique a wide assortment of technigues,

INTERFACE DIAGRAM PIN DESIGNATION
Vg GND
[
GNo 1 49 [ vEYNC
RES f 2 39 [ HSYNC
HeYMG reN[] 2 38 T Rag
Deq-De? (:_____'_‘> = vavue oniman [ 4 37 P Rat
ccumar] s 6 FRA2
|———= DISPLAY EMABLE
2 SY6B4S CRTC | CcuRtoR cczmaz [ 6 25 [Iras
“_N; - e LrEN ccamaa (7 3 D rassTa
B0
:s - [T cuk EE::»:::E : svesa5 :: gzm
|+——— RES
coemaae [ 10 31 [Joez
oormaz [ 1 an [Joe3
U U CROMAS (112 29 [1DBe
CRUMME 13 2a ] Des
MADMATS RAD RAE cazmaio(] 1 27| pBs
VIDEQ DISPLAY RAM AND CHARACTER ROM cramani] 1s 26 [ D87
cramaiz [ 16 p1Y WL
cAsma1z] 17 24 [0rs
oisPLAY ENABLE [ 18 23 []=2
cursoR[] 19 22 IR
. ORDERING INFORMATION vee O] 20 PI} Lo
Part Numbar | Package Clock Rate
Y CE545 Ceramic 1 MHz
SYDGS4S Cerdip 1 MHz
SYPG545 Plastic 1 MiHz
SYCB545A Ceramic 2 MHz
SYDE5A5A Cerdip 2 MHz
SYPB5A5A Plastic 2 MHz
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MAXIMUM RATINGS

Supply Voltage, Voo
Input/Qutput Voltage, Viy
Operating Temperature, Top
Storage Temperature, Tgrg

-0.3V to +7.0V
-0.3V to +7.0V

0°Cto 70°C
-55°C to 150°C

All inputs contain protection circuitry to prevent damage
due to high static discharges. Care should be exercised
to prevent unnecessary application of voltages in excess
of the allowable limits,

ELECTRICAL CHARACTERISTICS ({Voo=5.0V t 5%, Ts = 0-70°C, unless otherwise noted}

COMMENT

Stresses above those listed under "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress
ratings only. Functional operation of this device at thase or any
other conditions above those indicated in the oparational sec-
tions of this specification 1s not implied and exposure 1o absolute
maximum rating conditions for extended periods may affect
device retizbility.

Symbol Characteristic Min. Max, Unit
VIH Input High Voltage 2.0 Voo v
ViL Input Low Voltage -0.3 08 v
Iin Input Leakage ($2, R/w, RES, T3, RS, LPEN, CCLK) - 25 PA
5 Three-State Input Leakage {DBG-DB7}) - £10.0 pA
Vi = 0.4 to 2.4V
Vou Cutput High Voltage 2.4 — Vv
ILOAD = 205;J.A [DBD'DB?}
I_pap = 100pA (all others}
VoL Dutput Low Voltage - 04 A
ILoap = 1.6mA
o Power Dissipation {Vge = 5.26V} — 800 mwW
Cin Input Capacitance
¢2, Rfm, RES, TS, RS, LPEN, CCLK - 10.0 pF
DBG-DB7 - 125 pF
CouT Qutput Capacitance - 10.0 pF
TEST LOAD
SYE545 PIN

120 pF

——

Ve
% 24K
. LA
|}
| %

R = 11K FOR DBy DB7
= 24K FOR ALL OTHER OUTPUTS
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MPU BUS INTERFACE CHARACTERISTICS

WRITE CYCLE READ CYCLE
ove oy
fe— 1 ¢
o r r
* ——/ i—/ ” —/ %_/
trwn
R _V:—O—‘ncw R 4
/ / weh | oon R
DATA BUS F— ‘DCW--’-A—'"WW DATA BUS — }—
— Icna

WRITE TIMING CHARACTERISTICS {Vec = 5.0V £ 5%, Ta = 0-70°C, unless otherwise noted)

SY6545 SYG545A
Symbal Characteristic Min. Max. Min, Max. Unit
teve Cycle Time 1.0 - 08 - ps
ie $2 Pulse Width 470 - 235 - ns
tacw Address Set-Up Time 180 - 90 - ns
tCAH Address Hold Time 4] - 0 - ns
twow RMW Set-Up Time 180 - 80 - ns
towH R/W Hold Time 0 - 0 - ns
tnew Data Bus Set-Up Time 300 - 150 - ns
Thw Data Bus Hold Time 10 - 10 - ns

{ty and 1§ = 10 to 30 ns)

READ TIMING CHARACTERISTICS {Vcc =50V * 5%, T = 0-70°C, unless otherwise noted)

SY6545 SYB545A
Symbol Characteristic Min, Max. Min. Max, Unit
teyve Cycle Time 1.0 - 05 - S
tc ¢2 Pulse Width 470 — 235 - ng
tack Address Set-Up Time 180 - 20 - ns
tcAR Address Hold Time 8] - I] — ns
WeR R/W Set-Up Time 180 - o0 - ns
teoR Read Access Time {Valid Data) - 395 - 200 ns
tHR Read Hold Time 10 - 10 - ns
tepa Data Bus Active Time {Invalid Data) 40 — 40 - ns

{ty and t§ = 10 to 30 ns)
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I MEMORY AND VIDEO INTERFACE CHARACTERISTICS
: {Voc = 6.0V £ 5%, Ta = 0 to 70°C, unless otherwise noted)

:[ SYSTEM TIMING
|

ooy
[ OQutput X Parameter
—

: eoLK / : MAO-MA13 tmaD

. X = RAD-RA4 tRAD

5 B ———

. ouTPUTS .

| wews 707 7 DISPLAY-ENABLE toTD

| HSYNC tHsD

VSYNC tvso
CURSOR ) icoo
$Y 8545 SY6545A

Symbol Characteristic Min. Max. Min. Max. Unit
teoy Character Clock Cycle Time 0.40 40 0.40 40 Hs
toeH Character Clock Pulse Width 200 - 200 - ns
tMAD MAO-MA13 Propagation Delay - 160 - 160 ns
tRAD RAQ-RA4 Propagation Delay - 160 - 160 ns
toto DISPLAY ENABLE Propagation Delay - 300 - 300 ns
tesp HSYNC Propagation Delay - 300 - 300 ng
tyso VSYNC Propagation Delay - 300 - 300 ns
tcon CURSOR Propagation Delay - 300 - 300 ns

LIGHT PEN STROBE TIMING

SEE NOTE —] tm

-'-"“"‘—tl.m‘—-'l

0/

Mag g n X o X w2 X

MOTE: “Safe” time position Tor LPEN posltive 6o (o cause
atdrass n+2 1o load into Light Pan Register,
I pz #0d b py a8t politions chusing uncertain rewulic.

SY6545 SYG545A
Symbol Characteristic Min. Max. Min. Max. Unit
1LPH LPEMN Strobe Width 100 - 100 - ns
e LPEN to CCLK Dslay 120 - 120 - ns
L p2 CCLK to LPEN Delay o] - 1] — ns

tr, tf = 20 ns {max}
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MPU INTERFACE SIGNAL DESCRIPTION
$2 (Clock)

The input clock is the system ¢2 cleck and is used to
trigger all data transfers between the system micropro-
cessor and the SY6545. Since there is no maximum limit
to the allowable $2 cycle time, it is not necessary for it
to be a continuous clock. This capability permits the
SY6545 to be easily interfaced to non-6500-compatible
MiCrOprocessors.

R/W (Read/Write)

The RAW signal is generated by the microprocessor and is
used to control the direction of data transfers. A high on
the RAW pin allows the processor to read the data sup-
plied by the SY6545; a low on the RN-U- pin allows a
write to the SYG545,

TS (Chip Select)

The Chip Select input is normally connected to the pro-
cessor address bus either direqﬂy or through a decoder.
The SY 6545 is selected when CS is low,

RS (Register Select}

The Register Select input is used to access internal re-
gisters. A low on this pin permits writes into the Address
Register and reads from the Status Register, The contents
of the Address Register is the identity of the register
accessed when RS is high.

DBg-DB7 {Data Bus)

The DBy-DB7 pins are the eight data lines used for trans-
far of data between the processor and the S 6545. These
lines are bi-directional and are normally high-impedance
except during read cycles when the chip is selected,

VIDEO INTERFACE SIGNAL DESCRIPTION
HSYNC {Horizontal Syncl

The HEYNC signal is an active-high output used 1o deter-
mine the horizontal position of displayed text It may
drive @ CRT monitor directly or may be used for com-
posite video generation. HSYMNC time position and width
are fully programmable,

VSYNC (Vertical Sync)

The VSYNC signal is an activehigh output used 1o
determine the vertical position of displayed text, Like
HSEYNC, VSYMNC may be used to drive a CRT monitor
or composite video generation circuits. VSYNC position
and width are both fully programmable,

DISPLAY ENABLE

The DISPLAY ENABLE signal is an active-high output
and is used to indicate when the SYB545 is generating
active display information. The number of horizontal
displayed characters and the number of vertical displayed
characters are both fully programmable and together
are used to generate the DISPLAY ENABLE signal.

DISPLAY ENABLE may be delayed by one character’
time by setting bit 4 of RBtoa 1",

CURSQR

The CURSOR signal is an active-high output and is used
to indicate when the scan coincides with the programmed
cursor position. The cursor position may be programmed
to be any character in the address field. Furthermore,
within the character, the cursor may be programmed to

be any block of scan lines, since the start scan line and
the end scan line are both programmable. The CURSOR

position may be delayed by one character timeé by-
setting bit 5of ABtoa *1",

LPEN

The LPEN signal is an edge-sensitive input and is used to
load the internal Light Pen Register with the contents of
the Refresh Scan Counter at the time the active edge
aceurs, The active edge of LPEN is the Jow-to-high tran-
sition.

CCLK

The CCLK signal is the character timing clock input and
is used as the time base for all internal count/control
functions.

RES

The RES signal is an active-low input used to injtialize
all internat scan counter circuits. When RES is low, all
internal counters are stopped and cleared, all scan and
video outputs are Jow, and control registers are unaf-
fected. RES must stay low for at least one CCLK period.
All scan timing is initiated when RES goes high. In this
way, RES can be used to synchronize display frame
timing with line frequency.

MEMORY ADDRESS SIGNAL DESCRIPTION
MA.0-MA13 (Video Display RAM Address Lines)

These signals are active-high outputs and are used to
address the Video Display RAM for character storage
and display operations. The starting scan address is futly
programmable and the ending scan address is determined
by the total number of characters displayed, which is
also programmable, in terms of characters/line and lines/
frame,
There are two selectable address modes for MAG-MA13:
& Binary
Characters are stored in successive memory locations.
Thus, the software must be developed so that row and
column co-ordinates are translated to sequentially-
numbered addresses for video display memory opera-
tions.

® Row/Column
In this mode, MAO-MA7Y function as column addresses
CCO-CC7, and MAB-MA13, as row addresses CRO-
CARS. In this case, the software may handle addresses
in terms of row and colurnn Jocations, but additional
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address compression circuits are needed to convert
CO0-CC7 and CRO-CRS into a memory-efficient
binary schema.

RAO-RA4 (Raster Address Lines}

These signals are active-high outputs and are used to
select each raster scan within an individual character row,
The number of raster scan lines is programmable and
determines the character height, including spaces bet-
ween character rows,

The high-order ling, RA4, is unigue in that it can also
function as a strobe autput pin when the SY 6545 is pro-
grammed to operate in the “Transparent Address Mode”’.
In this case the strobe is an active-high output and is true
at the time the Video Display RAM update address is
gated on to the address lines, MAO-MAT13. In this way,
updates and readouts of the Video Display RAM can be
made under control of the SYG545 with only a small
amount of external circuitry,

DESCRIPTION OF INTERNAL REGISTERS

Figure 1 illustrates the format of a typical video display
and is necessary to understand the functions of the
various SYB5645 internal registers. Figure 2 illustrates
vertical and horizontal timing. Figure 3 summarizes the
internal registers and indicates their address selection
and read/write capabilities,

Address Register

This is a 5-bit register which is used as a “’pointer” to
direct SY6545 data transfers to and from the system
MPU. Its contents is the number of the desired register
{0-31}. When RS is low, then this register may be
loaded; when RS is high, then the register selected is the
one whose identity is stored in this register.

Status Register
This 3-bit register is used to monitor the status of the

HOR TOTAL
1

HOR DISPLAYED
L

CRTC, as follows:

[7]efs]afaf2]1]o]

I— NOT IJSED—I

YERTICAL BLANKING

‘o Sgan guerandly not in vertical blanking porion
of l1s tinung

1" Sean cumrenily I8 ab sty verileal banking thme.

LPEN REQISTER FUILL

"0 This bit goes 10 "I whenaver sither register
A6 or A7 I3 read by the MPL,

17 This bit gons 10 1" whensver 3 LPEN strobe
OLCUrs.

UPDATE READY

“0° This bit goes 1w "0 when regsner R has
been either read or wnitten by the MEU,

™1 Thins bit goes to “1° when an Update $trobe
ooturs,

Horizontal Total (RO}

This 8-bit register contains the total of displayed and
non-displayed characters, minus one, per horizonta! line.
The frequency of HSYNC is thus determined by this
register.

Horizontal Displayed (R1)

This 8-bit register contains the number of displayed char-
acters per horizontal line.

Horizontal Sync Position (R2})

This 8-bit register contains the position of the HSYNC
an the horizontal iine, in terms of the character location
number on the line, The position of the HSYNC deter-
mines the left-to-right location of the displayed text
on the video screen. In this way, the side margins are
adjusted.

r SCAN
Adlp (o [OFEIR(GlH[r|J[r]L LINES
ARILELS
VEAT = 4 —HmeHH H
DISPLAYED | + H H NUMBER OF
VERT | | 13 H | scanLNes
TOTAL | H = PER
mu - . CHARACTER
= ] H | Row
(AN RN LT
T Td I NN NN
VERT
TOTAL
T apwst

Figure 1. Video Display Format

3-144



gv1-€

BusLIL | [E3UOZIAOH pue |esILIsA ‘Z eanbiy

EEEEEEEEEEEEEE

i |/ | 1 I | )

VEYNE

L
n
C
C
L
I Cd

e XX,

EEEEE

YICHD-

PROCESSONS

10

STSIAS



5 SY6545

Horizontal and Vertical SYNC Widths (R3)

i This B-bit register contains the widths of both HSYNC
and VSYNC, as follows:

interfaced to a variety of CRT monitors, since the
HSYMNC and VSYNC timing signals may be accommo-

Address Reqg, Reg, Register Bit
CS | RS |4[3|2|1({0| No, Register Name Stored Info. RD |WR|7(6|5(4(|3(2|1|0
' I e e B R
0 O|-|-{-|-| = |Address Req. Reg. No. VIR AalAg| Azl Ag|Ag
0 Ol-1-1-1- - |Status Req. v ULV
0 1 |0(0|0|3|0| RO |Horiz, Tatal # Charag. -1 Vi ele . o0
0 1 [0]|0|0[0]|1| "1 |Horiz. Displayed |+ Charac. Vo |e|ejele|e|ee|e
0 1 |0jo|o|1{o| RZ Ho-};‘i;;ii\:;c = Charac. ! elelelolslelele
; 0 1 00|00 R4 [Wert Total = Charae. Row -1 v ol oee|e
| o | 1 [ofobt1|e[1] RS [vert. Total Adjust |= Scan Lines NN oole]ele
o T |0(0[1]|1]|0]| RB |Vert, Displayed |= Charac. Rowrs W \ [IE AR AL 3R 2R ]
0 1 |O|0|1{1{1] R7 [Wert. SyncPositon = Charac, Rows v \ AL R R AR OK )
o 1 |oj1|ojo|0] R8 [Mode Control V[l C | DT [RE| | 1g
‘ o | 1 [of1]olol1] R9 |scan Line = Scan Lines -1 v R e [e|efele
0 1 |0[1]0]1{0| R1Q |Curser Start Sean Line Mo. N BijBg|e|e|(w w0
' o |1 |ojrfo]1][1] RiT |Cursor End Scan Line No, N \ o elo|ele
i - - 7
E a 1 |Q|1|1|0|0| R12 Disgljsrrstl'::t % olelelelele
, ol 1 |o|r|1|o]1] Ri3 Disiida;lstlfgt v olelelelelelele
0 1 1 ][00]1|1|0] R14 |Cursor Position {H) V[ VIR eleeeee
0 1 |0t{1| 11| RI5 |Cursor Pasition (L) fl A |en|elee o|ele
| 0 1| 1|010|0[0]| R16 {Light Pen Reg (H) NG e eloloe|e
o 1 [ 1]eleiof1] R17 light Pen RegiLt v sloje|aie|elefe
| o | 1 [1]o]e]1]c] mig |updace Location o olelelelele
(HI N
1] tjr|o|al1|1| R12 Um;lfic Location v olelelels|eele
0 ___1___1:1'_11 1| R21 |Dummy Losation TRy

Gl =1z 17]

4 2 1. 8 a4 2
PR
T T

WEYNC WIDTH*  HEYNC WIDTH

LINES} GLOCK TIMES)

16 SCAN LINES WIDE,

{NUMBER OF SCAN {NUMBER OF CHARACTER

"IF BITS 4.7 ARE ALL "0, THEN ¥SYNC WILL GE

Control of these parameters allows the 5Y6545 to be

dated without the use of external cne-shot timing.

Vertical Total {R4)

The Vertical Total Register is a 7-bit register containing
the total number of character rows in a frame, minus
cne. This register, along with RS, determines the overall
frarme rate, which should be close to the line frequency
to ensure flicker-free appearance. If the frame time is
adjusted to be longer than the period of the line fre-
quency, then RES may be used to provide absolute
synchronism.

Motaes: E.]Designates binary hit

Designates unusad bit. Reading this bt is always 0", except for
R31, which does not drive the data bus at all, and for £3 = 1"
which operates |ikewise.

Figure 3. Internal Register Summary

3-146




S|

SY6545

Vertical Total Adjust (RS}

The Vertical Total Adjust Register is a 5-bit write only
register containing the number of additional scan lines
needed to complete an entire frame scan and is intended
as a fine adjustment for the video frame time.

Vertical Displayed {R6}

This 7-bit register contains the number of displayed
character rows in each frame. In this way, the vertical
size of the displayed text is determined.

Vertical Sync Position (R7)

This 7-bit register is used to select the character row
time at which the VSYNC pulse is desired to occur and,
thus, is used to position the displayed text in the vertical
direction.

Mode Control (RS)

This register is used to select the operating maodes of the
SY 6645 and is outlined as follows:

[7lefs]afs]zf1]0]

INTEALACE MODE CONTROL

1T o OPERATION

K| O | Not-lmerkacs

D] 1 | riecr SYNC Raster Scan

1§ 1] Imeriscs SYNC and Vidso Raster Scan

“ VIDEQ DISPLAY RAM ADDRESSING
“0 lor Acarght bingry
"1 dor Row/Column

L VIDED DISPLAY RAM ACCESS

“§* lor shared memory

“17 for trantparant memory addressing,

DISPLAY ENABLE SKEW
¥ for no delay
1" 1o delay Ensplay Ensble one charactet 1ime

CURSOR SKEW
¥ lor no delay
“1" 1o delay Curtor one character tima

UPDATE STROBE (TAANSPARENT MODE, ONLY}
“0" dor pin 34 to function a2 mamony addess
“1™ for pm 34 16 funcilon as Updane srobe

UPDATE/READ MODE {TRANSPARENT MODE, ONLY)

0" for uprdates to nocur durkng honzontal and vartical
tHanking tirmes with updste sirgbe

1 for updates to b mierkeaved in 32 portion of cyche

Scan Line (R9}

This 5-bit register contains the number of scan lines per
character row, including spacing minus one.

Cursor Start (R10) and Cursor End {R11}

These S-bit registers select the starting and ending scan
lines for the cursor. In addition, bits 5 and & of R10 are
used to select the cursor mode, as faollows:

BIT
CURSOR MODE
6 S
Q 0 No Blinking
0 1 No Curser
1 0 Blink at 1/16 field rate
1 1 Blink at 1/32 field rate

Mote that the ability 1o program both the start and end
scan line for the cursor enables either block cursor or
underline to be accommodated. Registers R14 and R15
are used to control the character position of the cursor
over the entire 16K address field.

Display Start Address High (R12} and Low (R13)

These registers together comprise a 14-bit register whose
contents is the memory address of the first character of
the displayed scan {the character on the top left of the
video display, as in Figure 1), Subseguent memory
addresses are generated by the SY6545 as a result of
CCLEK input pulses. Scrolling of the display is accom-
plished by changing R12 and R13 to the memory address
associated with the first character of the desired line of
text to be displayed first, Entire pages of text may be
scrolled or changed as weli via R12 and R13.

Cursor Position High (R14} and Low {R15]

These registers together comprise a 14-bit register whose
contents is the memory address of the current cursor
position. When the video display scan counter {MA fines}
matches the contents of this register, and when the scan
line counter (RA lines) falls within the bounds set by
R10 and R11, then the CURSOR output becomes active,
Bit 5 of the Mode Control Register {R8) may be used
to delay the CURSOR output by a full CCLK time to
accormmodate slow access memories.

LPEN High {R16} and Low (R17)

These registers together comprise a 14-bit register whose
contents is the light pen strabe positian, in terms of the
video display address at which the strobe occurred, When
the LPEN input changes from low to high, then, on the
next negative-going edge af CCLIK, the contents of the
internal scan counter is storad in registers R16 and R17.
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Update Address High (R18) and Low {R19)

These registers together comprise a 14-bit register whose
contents is the memory address at which the next read or
update will oceur {for transparent address mode, only}.
Whenever a readfupdate accurs, the update location
automatically incremertts to allow for fast updates or
readouts of consecutive character locations, This is
described elsewhere in this document,

Dummy Location {R31)

This register does not store any data, but is required to
detect when transparent addressing wpdates occur. This
s necessary to increment the Update Address Register
and to set the Update Ready bit in the status register.

DETAILED DESCRIPTION OF OPERATION

Register Formats

Register pairs R12/R13, R14/R15, R16/R17, and R18/
R19 are formatted in one of two ways:
1. Straight binary if register RS, bit 2 is a “0"".

2. Row/Column if register R8, bit 2 is a "1™, In this
case the low byte is the Character Column and the
high byte is the Character Row.

l— TOTAL =490
IiDIS?LkY-N——‘
ol r |2 |--4-—-]r |80 |8 |---] 8
B0 [ 81 | 82 |==c]=aa] 57| 168|159 | 160 | 161 (= =] 168
& Jieo 161 [16z]---|- -] 237 238 [ 239 J 2a0 [ 241 |- - | 2e8
.
T 0 T
> ] + .
3 3 y
" % : L] :
-(' L) : L}
:o: 1760) 176111 3528]- - - |- - - 1837 1832 1830 18401841 - - - | 1549
1840]1841|1842]- - - |- - -| 1917|1918 1M1 2] 020 [1921(~ -] ra29)
18200 1321]1322] = ~ «| = = = [ 1997|1908} 1308 | 2000 | 2001 | - - -| 2008|
00| 2001 |2002|- - =] - - -| 2077|2072 2078 [ 2080 2081 - - - | 2089
: : :
2040 2541|2642 - - |- =~ |2r17| T 1B| 2712 E2TI0 T - - - | 2729

STRAIGHT BINARY ADDRESSING SEQUENCE

Figure 4 illustrates the address sequence for the video
display controf for each mode,

Note from Figure 4 that the straight-binary mode has
the advantage that all display memaory addresses are
stored in a continuous memory block, starting with
address 0 and ending at 1919, The disadvantage with this
method is that, if it is desired to change a displayed
character location, the row and column identity of the
location must be converted to its binary address before
the memory may be written. The row/column mode, on
the other hand, does not need to undergo this conver~
sion. However, memory is not used as efficiently, since
the memosry addresses are not continuous, but gaps exist,
This requires that the system be equipped with more
memory than is actually used and this extra memory is
wasted. Alternatively, address compression logic may be
employed to translate the row/column format into a
continuous address block.

In this way, the user may select whichever mode is best
for the given application. The trade-offs between the
modes are software versus hardware. Straight-binary
mode minimizes hardware requirements and row/celumn
requires minimum software.

TOTAL = 80

DISPLAY = BO
COLUMM ADDRESS (MAQ-MAT}

0 1 2 77 78 7|80 s 2]

B ofaj |2 f-|-]]|=]|m]eala|-]|mw

v 256|257 [z0g [- - |-~ -] 332 |34 | 335 [ 308 [ 207 |- - -] 348

58 2[si2]|s13]s1a |- --|--] saa [ 590 [ 5a1 [5az [se3[--Jem
vz T

H F ! 1 |

xS I : :

- % = ] 1 1

adg : ! .

| & 22 [seszfaenalsesa]- - |- --[oroeferiofsrir]oriz[sra]- - s

g

g = - -|--[6o¢s 5085(5060 - - -|5877

é 24 feraaleras|eiaa - - -]- - -|82at[arez|azaa{eerd 6225 |- - |62

3 6402 |- - -|- - -|sazi[earalaare 1]- - -[eass,

i : '

33 o B e e - - {a53r

ROW/COLUMN ADDRESSING SEGUENCE

Figure 4. Display Address Sequences {with Start Address = 0) for 80 x 24 Example
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Video Display RAM Addressing

Thera are two modes of addressing for the video display multiple access requirement. Figure 5 illustrates the

Memory: systern configuration,

1. Shared Memory 2. Transparent Mernory Addressing
In this mode the memory is shaved between the MPU For this mode, the display RAM is not directly acces-
address bus and the SY6545 address bus. For this sible by the MPU, but is controlled entirely by the
case, memory contention must be resolved by means 5Y6545. All MPU accesses are made via the SY6545
of external timing and control circuits. Both the MPU and a small amount of external circuits, Figure 6
and the SY 6545 must have access to the video display shows the system contiguration for this approach.

RAM and the contention circuits must resolve this

SYSTEM 1 VSYNC —|

i HEYNG

| msvwe
<:> SY6E45
CRT CONTROLLER DISPLAY ENABLE

CURSOR ™
MADMATI el Ea—— g EEEPNY S

o CIRELITS
DISFLAY ADDRESS

wu K
ADDRESS SCAN LINE A~
CONTENTION swer | .
:@:-D GONTROL coutt REGISTER -
MPy
ADDRESS
sUS
@ VIDEO ADDRESS
N
VIDEO CHARACTER
DISPLAY GENERATOR |
RAM ROM
J Py CHARACTER SCAN LINE
DATA DATA DOT PATTERN
BUS

Figure 5. Shared Memory System Configuration

SYSTEM
BUS
A“ 3Y 6545
CRT CONTROLLER
Rad MADMATS RADRAZ
UPEATE DISPLAY/UPDATE ZCAN LINE
ADDAESS COUNT

WPy <:> $TROBE

DATA VIDEO CHARACTER
HOLD DISPLAY GENERATOR
LATCH RAM ROM
-] MR
DATA
Bus CHARAGTER GHARAGTER
DATA

Figure 6. Transparent Memory Addressing System Configuration
{Data Hold Latch needed for Horizontal/Vertical Blanking updates, only}.
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Memory Contention Schemes for
Shared Memory Addressing

From the diagram of Figure 4, it is clear that both the
SYE545 and the system MPU must be capable of address-
ing the video display memory. The SYE545 repetitively
fetches character information to generate the video sig-
nals in order to keep the screen display active. The MPU
occasionally accesses the memory to change the displayed
information or to read out current data characters. Three
ways of resolving this dual-contention requirement are
apparent:

* MPLU Priority

in this technique, the address lines to the video dis-
play memory are normally driven by the 5Y6545
unless the MPU needs access, in which case the
MPU addresses immediately override those from the
$Y6545 and the MPU has immediate access,

® $1/92 Memory Interleaving

This method permits both the 5Y6546 and the MPU
access to the video display memory by time-sharing
via the system ¢1 and ¢$2 clocks. During the $1 por-
tion of each cycle (the time when ¢2 is low), the
SY 6546 address outputs are gated to the video display
memory. In the ¢2 time, the MPU address lines are
switched in. In this way, both the SYG545 and the
MPU have unimpeded access to the memory. Figure 7
illustrates the timings.

MPU CYCLE ——==—— MPU CYCLE
#2 t N
CLOCK
$] e 7 i

ViDED y
DIEPLAY EY6B45 MPL FYE545 MFU
MEMORY MAQ-MA 13, ADDRESS AD-MAT ADDRESS
ADDAESSES } Il 1 1

1 LI I 1

Figure 7, ¢1/62 Interleaving

* Vertical Blanking

With this approach, the address circuitry is identical
to the case for MPU Priority updates. The onby differ-
ence is that the Vertical Retrace status bit {bit 5 of
the Status Register) is used by the MPU so that access
to the video display memory is only made during
vertical blanking time (when bit 5is a 1"}, In this
way, no visible screen perturbations result.

Transparent Memory Addressing

In this mode of operation, the video display memory
address lines are not switched by contention circuits,
but are generated by the SYG545. In effect, the conten-
tion is handled by the 5Y8548. As a result, the schemes
for accomplishing MPU memory access are different;

* 91/92 Interleaving

This maode is similar to the Interleave mode used
with shared memory. In this case, however, the $2
address is generated from the Update Address Register
{Registers R18 and R19) in the 5Y6545. Thus, the
MPU must first load the address to be accessed into
R18/R19 and then this address is always gated onto
the MA lines duting $2. Figure 8 shows the timing.

-——— MPY CYCLE ——ate—~ MPL! CYCLE

(_—\

P i ——=

2
CLOCK

MAD-MATS

Figure 8. ¢1/$2 Transparent Interleaving

® Horizental/Vertical Blanking

In this mode, the Update Address is loaded by the
MPU, but is only gated onto the MA lines during
horizontal or vertical blank times, so memory accesses
do not interfere with the display appearance. To
signal when the update address is on the MA lines, an
update strobe (STB) is provided as an alterpate func-
tion of pin 34. Data hold latches are necessary to
temporarily retain the character to be stored until
the retrace time ocgurs. In this way, the systemn MPL}
is not halted waiting for the blanking time to arrive,
Figure @ illustrates the address and strobe timing for
this mode.,

Transpatrent address modes are guite complex and offer
significant advantages in system implementation. The
details of their application are covered thoroughly in a
related Technical Note available from Synertek.
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HORIZONTALAVERTICAL BLANKING —————=|

b
|

WAVAVAVAVAVAVA

HON- DISPL-IQY

?!
CRT DISPLAY ADDRESSES

WVW)DDDC

CLLE
|
DISPLAY d |
DISPLAY { |
ENABLE | |
CRT DISPLAY ADDRESSES ] I
UPDATE
ats ADDRESS
|
|
I
UPSTE II ’ ‘
|

Interlace Modes

There are three raster-scan display modes (see Figure 10).

a) Non-Interlaced Mode. In this mode each scan line is
refreshed at the vertical field rate {50 or 60 Hz},

In the interlaced scan modes, even and odd fields
alternate to generate frames. The horizontal and ver-
tical timing refationship causes the scan lines in the
odd fields to be displaced from those in the even
fields. The two additional raster-scan display modes
pertain to interlaced scans.

b} Interlace-Sync Mode. This mode is used when ihe
same information is to be displayed in both odd and
even fields. Enhanced readability results because the

C

-

Figure 9. Retrace Update Timings

spaces between adjacent rows are filled and a higher
quality character is digplayed. This is achieved with
onkty a slight alteration in the device operation: in
alternate fields, the position of the VSYNC signal is
delayed by ¥ of ascan line tirne. This is illustrated in
Figure 11 and is the anly difference in the SY6545
operation in this mode,

Interlaced Sync and Video Mode. This mode is used
to double the character density on the sereen by dis-
playing the even lines in even fields and the odd lines
in odd fields. As in the Interlace-Sync mode, the
YSYNC position is delayed in alternate display fields,
In addition, the address generation is altered. Figure 12
illustrates the timing.

NON-INTERLACED

INTERLACED-SYNC

EVEN oou EVEN cpp
FIELD FIELD FIELD FIELD
0 l ! L] { 0 ]
, + 1) e o
1] [ —] [
- B 1 - 1
2 — 2 - 7 - —
— z - =2
31— — 3 it 3 — —
- —a - 3
e — + — - 4
- 4 E L — 4
5 —| — s g:'— 5 — —
- e B - —5
o — — [ § — —
- & 8 — 8
7 — 7 7 — —
- $———— 7 - — 7

INTERLACED SYNC AND VIDED

Figure 10. Comparison of Display Modes.,
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DISFLAY
EMABLE

HSYNC

RAAD-RA4

CHEPLAY
ENABLE

HEYNC

RAD

AAT-RA4

VEYNC

-

0DE FIELD

1 COMFLETE FIELD

DRy

EVEN FIELD

¥ BCAN LINE TIME’—"

i
|
I
-

Figure 11. Interlace-Syne Mode Timing

PRy
e fin

RAQ = HIGH FOR ODD FIELDS

7 COMPLETE FIELD

RAQ» LOW FOR EVEN FIELDS

OD0 FIELD

EVEN FIELD

% SCAN LINE Dsl.mr—-l

Figure 12. Interlace-Sync-and-Video Mode Timing
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Some restrictions on interlace modes of operation are:

a) The Horizontal Total Character count {register RQ) COLK I l l l ' l ] |

must be odd, in order to represent an even number of
character times,

b) For Intedaced Sync and Video mode, only, the fol- (MO GELAY)
lowing registers must be programmed in a non-standard CURSOR -]
fashion:

— R4 (Vertical Total) must be programmed 1o one- L {WITH DELAY)
half the actual number desired, minus one. For ex- —

ample, for a total of 24 characters high, R4 must

contain 11 (decimal}. DISPLAY \NO DELAY)
— R6 {Vertical Displayed} must be programmed tu e
one-half the actual number desired, For example, EDGE ri
for 16 displayed characters high, R6 must cantain fWITH DELAY}
8 {decimal). ,:
— R7 (Vertical Sync Position) must be programmed {ND DELAY) |
to one-half the actual number desired. [e)llus:;fg A
— R9 # of scan lines per character row must be odd Tooe T DECAI
{i.e.} even number of scan lines) |

Cursor and Display Enable Skew Control

Bits 4 and & of the Mode Contro! register (R8} are used Figurea 13. Cursor and Display Enable Skew
to delay the Display Enable and Cursor outputs, respec-
tively. Figure 13 illustrates the effect of the delays.

FAAME

VERTICAL DISFLAYED FRAME

VERTICAL
ELANKING

DISPLAY | i
ENABLE \

1

1
. 1
VERTICAL t
1
i

BLANKING
STATUS
BIT
il "9 = DISPLAY ACTIVE \
—
8T 5)
“1 = VERTICAL
SWITCHES STATE AT BLANKING
END OF LAST DISPLAYED ACTIVE
SCAN LINE.

Figure 14. Operation of Vertical Bianking Status Bit
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CRT Controller

SYNERTEK

A SUBSITIAR ¢ OF HCHME ' wELL

$Y6545-1

MICROPROCESSOR
PRODUCTS

* Single +5 volt {£5%) power supply,
® Alphanumeric and limited graphics capabilities,

® Fully programmable display {rows, columns, biank-
ing, etc.).

Mon-interlaced scan.
50/60 Hz operation. ,

Fully programmable cursor,

External light pen capability.

# Capzble of addressing up to 16K character Video
Display RAM.

® No DMA required.

® Pin-compatible with MCG845,

& Row/Column or straight-binary addressing for Video
Display RAM.

® Internal status register.

* Video Display BAM may be configured as part of
micreprocesser memory field or independently
slaved ta 6545 {Transparent Addressing).

The SYE545-1 is a CRT Controller intended to provide
capability for interfacing the 6500/6800 microprocessor
families to CRT or TV-type raster scan displays. A unique

INTERFACE DIAGRAM

feature is the inclusion of several modes of operatian, so
that the system designer can configure the system with a
wide assortment of techniques.

PIN DESIGNATION

SYPBS45A-1 Plastic 2 MHz
SYCH545A-1 | Ceramic 2 MHz
SYDGS4A5A-1 | Cerdip 2 MHz

— 1 CCLK L/
——n ane 1 40 D vsvne
[LoL) (. 1s T I Y
& — o LOGIC - | vevNE [334s F 39 Pnsvne
RS SELECT [— HS¥NC ween[] 3 38 [ R0
2T L6 COUNTERS o oreorany
R U —-D!SPLAEY cooman ] 4 31 [ RAT
—— COMPARATORS :':“?'- ccumal [ s 3 [Onaz
f— ﬁnz cc2maz [l e 16 [RAZ
ccamaz )7 34 [JRAA
. DATA pr—
gg fos C::> (::"‘V J E coamaa [Je L] w2
BUFFERS j— cesmas ]9 svesas1 32 Pos
= e I SN coommefio  srbowe
- cermar AN w o3
REGISTER CRivmaa [ 12 20 0B
GROUP
CR1/MA9 [F 13 za [ 0BS
cRimat0 [] 14 27 [J Des
cR3mA11[] 15 26 [ DB
ORDERING INFORMATION crdmaiz [ 16 4] B
crs/mata [ 17 24 [IRS
Part Number | Package oispLaY ENaGLE [ 18 a2
SYF6545-1 Plastic 1 MHz cursor ] 12 -1 WL
8YCE545-1 Ceramic 1 MHz Voo [ 20 nJceix
5YDB545-1 Cerdip 1 MHz
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5 SY6545-1

MAXIMUM RATINGS COMMENT

Supply Voltage, Ve -0.3V 1o +7.0V Stresses above those listed under “Absolutg Maximum Ratings™
may cause permanent damage 10 the device, These are stress

Input/Qutput Voltage, Vin 'O-SY to +7.0a\«" ratings only, Functional operation of this device at these or any

Operating Temperature, Top DCtw70C ather conditions above those indicated in 1he operational sec-

Storage Temperature, TsTg -55°Cto 160°C tions of this specification is not implied and exposure 1o absolute

maximum rating conditions for axtended periods may affect
devica reliability.

All inputs contain protection circuitry to prevent damage
due to high static discharges. Care should be exercised
10 prevent unnecessary application of voltages in excess
of the allowable timits,

D.C. CHARACTERISTICS (Vs =50V £5%, GND =0V, T, = 0 - 70°C, unless otheywise noted)

Symbal Characteristic Min. Max. Unit

ViH Input High Voltage 2.4 Vee v

ViL Input Low Voltage -0.3 0.4 v

Iy Input Leakage (¢2, R/w, RES, TS, RS, LPEN, CCLK) - 2.5 A

IT51 Three-State Input Leakage {(DBO-DBY) - 100 | pA
Vi = 0.4 t0 24V

VoR Output High Voltage 24 - v

ILoap = -205uA (DEO-DB7)
I pap = ~100xA (all others)

VoL Qutput Low Voltage - 0.4 Y
ILoap = 1.6mMA
Pp Power Dissipation (T, = 25°C), V¢ = 6,26V - 900 | mw
Cin Input Capacitance
¢2, Rjw, RES, TS, RS, LPEN, CCLK - 10.0 pF
DBO-DB7 - 125 pF
Cout Output Capacitance - 10.0 oF
TEST LOAD

SYGEAG FIN

A= 11K5 FOR DB DBy
= 24K5! FOR ALL OTHER OUTPUTS




5 SY6545-1

MPU BUS INTERFACE CHARACTERISTICS

WRITE CYCLE READ CYCLE

\eve } | teve |
-\ ’I w2 }
Tacw team —W [ tach EAR—W

CwH

—er
. _\t_'_ twow / R -A:_ wen ) .

F R DR

e ¢

Er g

s H

DATA BUS 10CwW —pe - THYY DATA BLIS ———

WRITE TIMING CHARACTERISTICS (Vec = 5.0V & 5%, Ty = 0-70°C, unless otherwise noted)

5Y6545-1 SYG6545A-1
Symbol Characteristic Min. Max. Min, Max, Unit
teve Cycle Time 1.0 — 08 — Hs
e $2 Pulse Width 444 - 200 — ns
tacw Address Set-Up Time 180 — 90 - ns
TeaH Address Hold Time 0 - ¢ - ns
twew RMW Set-Up Time 180 - o0 - ns
tows R/ Hold Time 1] - 0 - ns
toow Data Bus Set-Up Time 265 - 100 — ns
thw Data Bus Hold Time 10 - 10 - ns

{tr and t§ = 10 to 30 ng)

READ TIMING CHARACTERISTICS {Vpe = 5.0V + 5%, Ty = 0-70°C, unless otherwise noted}

£YE545-1 SYB6545A-1
Symbol Characteristic Min. Max. Min. Max. Unit
tove Cycle Time 1.0 — 05 - fs
te @2 Pulse Width 440 - 200 - ns
tach Address Set-Up Time 180 - 90 - ns
tcAR Address Hold Time 0 - 0 - ns
twCR RAN Set-Up Time - 180 — an - ns
IcoR Read Access Time {Valid Data) — 340 - 160 ns
tHR Read Hold Time 19 - 10 - ns
tepa Data Bus Active Time {invalid Data) 40 - 40 - ns

{ty and tf = 10 to 30 ns)
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MEMORY AND VIDEOQ INTERFACE CHARACTERISTICS
{(Vop = 5.0V £ 5%, Ta = 010 70°C, unless otherwise noted}

SYSTEM TIMING TRANSPARENT ADDRESSING
togy {¢1/02 INTERLEAVING)

— TgrH —=]

r_' tyap trap
CCLK
-
T .

{SEE TABLE)
Mig - DISPLAY UPDATE DISPLAY UPDATE
Ma;;  ADDR ADDR ADOR ADDR

$Y6545-1 SYG545A-1
Symbol Characteristic Min. Max. Min. Max. Unit
teey Character Clock Cycle Time 0.40 40 0.40 40 us
tooH Character Clock Pulse Width 200 — 200 - ns
(X Mgaap MAQ-MA13 Propagation Delay - 300 - 300 ns
{XMgap RAD-RA4 Propagation Delay - 300 - 300 ns
(Xhprp DISPLAY ENABLE Propagation Delay - 450 - 450 ng
(Ktysp HSYMNC Propagation Delay — 450 - 450 ns
{(Xtygp VSYNC Propagation Pelay - 450 - 450 ns
{XMcpp CURSOR Propagation Delay - 450 — 460 ns
TAD MAD-MAI 3 Switching Delay - 200 - 200 ns

LIGHT PEN STROBE TIMING

CCLK

LPEN

MagMigg

HOTE: “Safe’' time position lor LPEN positive edge to cause
addéss n+2 to lodd into Light Pan Aepiter.

Ky pp And fy py BCE LiME DOGHIONS COUSING LINCArKAIN rasults.

$Y6645-1 $Y6545A-1
Symbal Characteristic Min, Max. Min. Max. Unit
tLem LPEN Hold Time 150 - 150 - ns
TPy LPEN Setup Time 20 - 20 - ns
ez CCLK to LPEN Delay 0 — 0 — ns

tr, tf = 20 ns {max}
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MPU INTERFACE SIGNAL DESCRIPTION
32 {Clock)

The input clock is the system §2 clock and is used to
trigger all data transfers between the system micropro-
cessor and the SYE545, Since there is po maximum limit
to the allowable $2 cycle time, it is not necessary for it
to be a continuous clock. This capability permits the
SY6545 to be easily interfaced to non-6500-compatible
MICTORYOCessors.

R/W {Read/Write)

The R/W signal is generated by the microprocessor and s
used to control the direction of data transfers. A high on
the RAW pin allows the processor to read the data sup-
plied by the SYB6545: a low on the RAW pin allows a
write to the SY6545,

TS (Chip Select)

The Chip Select input is normally ¢connected to the pro-
cessor address bus either directly or through a decoder.
The SY6545 js selected when CS is low,

RS {Register Select)

The Register Select input is used to access internal re-
gisters. A low on this pin permits writes into the Address
Register and reads from the Status Register. The contents
of the Address Register is the identity of the register
aceessed when RS is high.

DBqg-DBy (Data Bus}

The DBg-DB5 pins are the eight data lines used for trans-
fer of data between the processor and the SY 6545, These
lines are bi-directional and are normally high-impedance
except during read cycles when the chip is selected,

VIDEO INTERFACE SIGNAL DESCRIPTION
HSYMC (Horizontal Sync)

The HSYNC signal is an active-high output used to deter-
mine the horizontal position of displayed text. It may
drive a CRT monitor directly or may be used for ¢com-
posite video generation. HSYNC time position and width
are fully programmakble.

VSYNC {Vertical Sync}

The VSYMNC signal is an active-high output used to
determine the vertical position of dispiayed text. Like
HEYNC, YSYMNC may be used to drive 2 CRT moniter
or composite video generation ¢ircuits, VSYNC position
and width are both fully programmable.

DISPLAY ENABLE

The DISPLAY ENARBLE signal is an active-high output
and is used to indicate when the SY6545 is generating
active display information. The number of horizontal
displayed characters and the number of vertical displayed
characters are both fully programmable and together
are used 1o generate the DISPLAY EMNABLE signal.

DISPLAY ENABLE may be delayed by one character
time by settingbit 4 of R8t0a ""1".

CURSOR

The CURSOR signal i5 an active-high output and is used
1o indicate when the scan coincides with the programmed
cursor position, The cursor position may be programmed
to be any character in the address field. Furthermore,
within the character, the cursor may be programmed to

be any block of scan lines, singe the start scan ine and
the end scan line are both pregrammable. The CURSOR

position may be delayed by one character time by
setting bit 5of R8toa 1",

LPEN

The LPEN signal is an edge-sensitive input and is used to
load the internal Light Pen Register with the contents of
the Refresh Scan Counter 3t the time the active edge
oceurs. The active edge of LPEN is the low-ta-high tran-
sition,

CCLK

The CCLK signal s the character timing clock input and

is uged as the time base for zll internal count/control
functions.

RES

The RES signal is an active-low input used to initialize
all internal scan counter circuits. When RES is low, all
internal counters are stopped and cleared, all scan and
video outputs are low, and contrel registers are unaf-
fected. RES must stay low for at least one CCLK period.
All scan timing is initiated when RES goes high. In this
way, RES can be used to synchronize display frame
timing with line frequency.

MEMORY ADDRESS SIGNAL DESCRIPTION
MAOD-MA13 [Video Disptay RAM Address Lines)

These signals are active-high cutputs and are used to
address the Video Display RAM for character storage
and display operations. The starting scan address is fully
programmatie and the ending scan address is determined
by the total number of characters displayed, which s
also programmable, in terms of charactersffine and lines/
frame.
There are two selectable address modes for MAG-MA13:
# Binary
Characters are stored in successive memory locations.
Thus, the software must be d'eveloped 50 that row and
column co-ordinates are transfated to sequentially-
numbered addresses for video display memory opera-
tions,

® Row/Column
tn this mode, MAO-MAT function as column addresses
CCO-CC7, and MAB-MAI3, as row addresses CRO-
CRS5. In this case, the software may handle addresses
in terms of row and column locations, but additional
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address compression circuits are needed 1o convert CRTC, as follows:
CCO-CC7 and CRO-CRS inte a memory-efficient
binary scheme.

RAO-RA4 {Raster Address Lines) [rlefs]afs]2]1]0]

I— MOT USED —I

These signals are active-high outputs and are used to
select gach raster scan wathin an individual character row.

. N W IcaL AN
The number of raster scan lines is programmable and EATICAL BLANKING

ST Bean surretily nat o vedegal [amlomg pocbon
i M H 1 . al it teang
determines the character height, including spaces bet: g e coetnaly v v 116 vertazal Blankng vne,
ween character rows.
A . N . . N LPEM REGISTER FULL
The high-order line, RA4, is unique in that it can also "0 This bin goves 10 0 whenever aither reqistar
. - - .3 R17 LT
function as a strobe output pin when the SY 6545 is pro- e nl..f o ,.l,., o r whémevee 8 LPEN sirabs
grammed to operate in the “Transparent Address Mode ™. oeure.
. - FA H ——————— UPDATE READY
In this case the strobe is an active-high output and is true "0 Thug bit ot 10 70 when ragaer R31 has
i 1 1 i been mther read o wollén by 1he MPU.
atl the time the Video Dllsplav RAM update ad{EIress is e U Srobe
gated on to the address lines, MAD-MA13, In this way, accuts.

updates and readouts of the Video Display RAM can be

made under control of the SYBE545 with only a small

amount of external circuitry.

DESCRIPTION OF INTERNAL REGISTERS Harizontat Total (RO)

This 8-bit register contains the total of displayed and
non-displayed characters, minuws one, per horizontal line,

Figure 1 illugtrates the format of a typical video display
and is necessary to understand the functions of the

;—jl various SYB545 interna! registers. Figure 2 illustrates Th? frequency of HSYNC is thus determined by this
e vertical and horizontal timing. Figure 3 summarizes the register.
éj-j internal registers and indicates their address selection
v and read/write capabitities. : Horizontal Displaved (R1)
Address Register Thus B-bit register contains the nurmnber of displayed char-

This is a 5-bit register which is used as a "'pointer’’ to acters per horizontal line .

direct SYB545 data transfers to and from the system
MPU. Its contents is the number of the desired register
{0-31}). When RS is low, then this register may be
loaded; when RS is high, then the register selected is the
one whose identity is stored in this register.

Horizontal Sync Position {R2}

This 8-hit register contains the position of the HSYNC
on the horizontal line, in tarms of the character location
number on the line. The position of the HSYNC deter-
mines the lefi-to-right location of the displayed text

Status Register on the video screen. In this way, the side margins are

This 3-bit register is used to monitor the status of the adjusted.
HOR TOTAL
1
| HOM DISPLAYED l
————
" BT 3 sean
el v}

E C__"__'.k“. LYY R LINES

. ] H
VERT ] ___.____.___._.---"' . H _E E
DISPLAYED | 4] H | numBer of
VEAT T T it E SCAN LINES
TeTAL 'I-— LUl 3: H CHARACTER
e e ——+ H ROW
THIH B T +HH
[
T
. 'l

YERT
TOTAL
iy ADHUST

Figure 1. Video Display Format
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Horizontal and Vertical SYNC Widths (R 3}

This 8-hit register contains the widths of both HSYNC
and VSYNC, as follows:

plefsfafefefefe]

|

b

4 2 T B 4 2 1

-
VEYNC WIDTH®  HSYNC WIDTH

i{NUMBER OF 3CAN  INUMBER OF CHARACTER
LINES] CLOCK TIMES)

*IF BITS 47 AAE &ALL 0", THEN VSYNC WILL BE
16 SCAN LINES WIDE.

Control of these parameters allows the SY6545 to be

interfaced to a variety of CRT maonitors, since the
HSYNC and VSYNC timing signals may be accommo-
dated without the use of external one-shot timing.

Vertical Total {(R4)

The Vertical Total Register is a 7-bit register containing
the total number of character rows in a frame, minus
one. This register, aleng with B5, determines the overzll
frame rate, which should be close to the line frequency
to ensure flicker-free appearance. If the frame tirme is
adjusted 10 be longer than the period of the ling fre-
guency, then RES may be used to provide absolute
synchronism.

Address Req. Reg. Register Bit
€S |Rs|&|2|z|1|0| Neo. Register Name Stored Info, RD |WR|7|e|sla|3jz[1]0
EEEEEEEE T
o | o |=]-[-|-t-] — |[Address Req. Reg. No. W b Au]PatAz|AqdAg
1] 0 l=1=-|-{-f- —  IStatus Reg. v ulL(v N \\\
1] 1 |0|CG|0|0(0 RO |Horiz. Total - 1 # Charac. Vo e|e|e|le e|leje e
o | v ]ololoflo{1| R1 |Horiz. Displayed | # Charac. Vi ele|ele s|lejefe
0 1 |efo]o|1]0| R2 Ho:;.s::)r:]c # Charac. v einlelelolelsle
0 1 |olo|ol1j1]| R3 &?‘;‘L:SC‘,,HSYNC :m:_l-':'?::e:nd 5 Vi [V Vil Vo gl il o
o [ 1 [elo]1folo] R4 |vert Totar-1 # Charac, Row v N elelelo[ele]e
s} 1 |ofo]v|o|1| RS |verr. Total Adjust | # Scan Lines Vv WL EALIE
o [ 1 ]ofo[1]1]e] re [ver Dispiayea |4 charac. Rows v No|e|e][s[e]e]e
0 1 |ajojr]1|1 R7? |Vert Sync Position | # Charac, Rows v \ LIL AL AE AL AL AR
0 1 Joli1]ololo) R |Mode Control Vielelelo|e|e|ele
o | 1 [oft]a]o]1] Ra [scan Lines-1 # Scan Lines v N o [e[e]e]e
0 1 |olrjo]1|0] RO [Curser Start Scan Line MNo. N BijBp|@|e|® @ @
o | 1 ]e|r]|o|1|t]| rRt1 |Cursor End Scan Line No, \ o|e|ejo|e
- 7
0 1 |o|1|i|ojo| R12 Dusilcelu;"s,{tgr}t N elelelelele
o | v |ofrir]af1] RI3 Disg:;rS‘ti;t Velelelalslelsls
o | 1 |oj1|1]1]{0] R14 [Cursor Position (H) Wb sioje|o|ole
0 1 11|11 | RIS [Cursor Pasition iLJ V|V |elejele|le|lete|e
o {1 [1]olof[afo] R16 [Light Pen Req iH} v Tjefe|e[e]e|e
i] 1 |1]g]olol1] R17 |Light Pen Reg{L) ! so|nje|e|o|e|s
1} 1 |1|0!0]t|0| R18 jUpdate Addrass olelelolele
Reg (H)
i 1 |1|0]G]|1|1]| R19 |Update &ddress olo|o/e|elelole
Reg L)
a 1 |1|1|1]1)1] B3 |Dummy Location \\ \

Notes: El Designates binary bit

Dasignates unusad bit, Resding this bit is always 0", except for
R31, which does not drive the data bus at all, and for CS = """

which operates likewlise,

Figure 3. Internal Register Summary
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Vertical Total Adjust (R5)

The Wertical Total Adjust Register is a 5-bit write only
register containing the number of additional scan lines
needed to complete an entire frame scan and is intended
as a fire adjustment for the video frame time,

Vertical Displayed (R6)

This 7-bit register contains the number of displayed
character rows in each frame. In this way, the vertical
size of the displayed text is determined.

Vertical Sync Position {R7)

This 7-bit register is used to select the character row
time at which the VYSYMNC pulse is desired to occur and,
thus, is used to position the displayed text in the vertical
direction.

Mode Control {(R8)

This register is used to select the operating modes of the
SY 6545 and is outlined as follows:

[e]slafa]z]r]e]

INTERLACE MODE CONTROL

BIT
1 3 OPERATION I
X | 0| Man-latarlace ]
X | 1 | Invalid [Do Mot Uset 1

L VIDEQ DISPLAY RAM ADDRESSING
“0" lor straight hinary
"17 for Row/Column

L VIDED DISPLAY RAM ACCESS

“" for shared memoery
1" lor wardparent mamory addressing.

DISPLAY ENABLE SKEW
“0" for no delay
"1 va dalay Dlzplay Enable one charsciar time

CURSOR SKEW
0 for ne deday
“1 to delay Cursor ona characier time

UPDATE STROBE {TRANSPARENT MODE, ONLY}
0 for pin 34 to Junction as memory sddres
‘1 for pan 34 to function a updale sorobe

UPCATE/READ MODE (TRANSPARENT MOOE, ONLY)

“F for upedates to occur duning horizontal and vetnigal
blaitk g liney with updaie Jtrobe

"1 lor ypdaies 10 be mrerieaved in 32 porton of cycle

Scan Line (R9)

This B-bit register contains the number of scan lines per
character row, including spacing, minus 1,

Cursor Start {R10) and Cursor End {R11)

These 5-bit registers select the starting and ending scan
lines for the cursor. In addition, bits 5 and 6 of R10 are
used to select the cursor mode, as foliows:

BIT
B CURSOR MODE
] 5
Q 0 Ne Blinking
L] ] No Cursor
1 0] 8link at 1/16 field rate
] 1 Blink at 1/32 field rate

Mate that the ability to program both the start and end
scan line for the cursor enables either block cursor or
underline to be accommaodated. Registers R14 and R1%
are used 10 control the character position of the cursor
over the entire 16K address figld.

Display Start Address High {R12) and Low {R13}

These registers together comprise a 14-bit register whose
contents is the memory address of the first character of
the displayed scan (the character on the top left of the
vigeo display, as in Figure T}. Subsequent memory
addresses are generated by the SY6545 as a result of
CCLEK input pulses. Screlling of the display is a¢com-
plished by changing R12 and R13 to the memory address
associated with the first character of the desired line of
text to be displayed first. Entire pages of text may be
scrolled or changed as well via R12 and R13,

Cursor Position High {R14) and Low {R15}

These registers together comprise a 14-bit register whose
contents i5 the memory address of the current cursar
position, When the video display scan counter (MA lines)
matches the contents of this register, and when the scan
line counter {RA linas) falls within the bounds set by
R10 and RT1, then the CURSOR output becomes active.
Bit 5 of the Mode Control Register (R8} rmay be used
1o delay the CURSOR output by a full CCLK time to
accommodate sfow access memories,

LPEN High {(R16) and Low (R17}

These registers together comprise a T4-bit register whose
contents is the light pen strobe positien, in terms of the
video display address at which the strobe occurred, When
the LPEN input changes from low to high, then, on the
next negative-going edge of CCLK, the contents of the
internat scan counter is stored in registers R16 and R17.
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Update Address High (R18) and Low (R19)

These registers together comprise a 14-bit register whose
contents is the memory address at which the next read ar
update will accur (for transparent address mode, only].
Whenever a read/update occurs, the update location
automatically increments to atlow for fast updates or
readonts of consecutive character locations. TFhis is
described elsewhere in this documnent,

Dumimy Location (R3%)

This register does not store any data, but is required to
detect when transparent addressing updates occur. This
is necessary to increment the Update Address Register
and to set the Update Ready bit in the status register.

DETAILED DESCRIPTION OF OPERATICN

Register Formats
Register pairs R12/R13, R14/R15, R16/R17, and R18/
R19 are formatted in one of two ways:

1. Straight binary if register R8, bit 2isa "'0"".

2. Row/Column if reqister R8, hit 2 is a *"1”. In this

case the low byte is the Character Colurn and the
high byte is the Character Row,

TOTAL = 90

[—__
hﬂls?LﬁY:W—-l
[ 0l 1|2 |-nel--c| 72| 78] Jao|al]|---| 6
B0 § &1 | a2 |---|---| 167 [ 168 150 Q160 | 161 |- --] 168
2 P3| PG [ 162 |- === ~-| 237 | 330§ 270 1240 | 241 |- - -] 240
il E 5
20 ' 1 .
E L VB0 1761 (1782 = - |- - - | 1837 1438|1830 1840 1341]- ~ - [ 1340
1840] 1841 1842]- - - |- - - 9znghmal19ze 1921 - | 19e8
192001921 (1922]- - -| - - - 1997 ]| 1908{ 1998 [2000 | 2001] - - -| 2009
20000 2001 (3902]- - =] = = «|2077| 2078{ 2079 [ 7080 | 20811~ - - | 208
; ; i
264012641 | 2642]- - - = = - [2T1T|ITIR{271B2T2 272N - - - | 2729

STRAIGHT BINARY ADDRESSING SEQUENCE

Figure 4 ilustrates the address sequence for the video
display control for each mode.

Mote from Figure 4 that the straight-binary mode has
the advantage that all display memory addresses are
stored in a continuous memory block, starting with
address 0 and ending at 1919, The disadvantage with this
method is that, if it is desired to change a dispiayed
character location, the row and column identity of the
location must be converted to its binary address before
the memary may be written, The row/column mode, on
the other hand, does not need 1o undergo this conver-
sion. However, memary is not used as efficiently, since
the memory addresses are not continuous, but gaps exist.
This requires that the system be equipped with more
memaory than is actually used and this extra memory is
wasted. Alternatively, address compression logic may be
employed to translate the row/column format into a
continuous address block,

In this way, the user may select whichever mode is best
for the given application. The trade-offs between the
modes are software wersus hardware. Straight-binary
mode minimizes hardware requirernents and row/column
requires minimum software,

TOTAL = 90

[—_.‘
r——DISPL#Y - & —I

COLUMN ADDHESS [MAQ-MAT] -

0 1z 778 ?9|so 81 ml
B olo ||z --T--{wnfm|[ra]selar|--]ae
|—|_—| 256 | 257 [ 258 |- - |- --[ 333 [ 324 | 38 [ 336 [ 3a7 |- | 2a5
re .2 517 | 813 514 |- - -[---| 589 | 590 | 501 | e | 563 |- - -| 60t
& : :
23z : !
TEE
2dyg 0l R :
5| w22 [seszfseas|sens |- - - -[srsfsminfsrinfenizlszad]- - [
T i_§ 23 - - - Jeses - -|sar7
5_24 61a¢]61as (6146« - |- --[6221[6222]6223 6220 6228 - -[5233
& 25 [eacneaoi|eaoz]- - 7|- - [sar7]6arafaars W[~ - [asd
H 1 '
3 - -[-- -|ases [esz6]s2s - - -|asar

ROW/COLUMN ADDRESSING SEQUENCE

Figure 4. Display Address Sequences {(with Start Address = 0} for B0 x 24 Example
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Video Display RAM Addressing

There are two modes of addressing for the video display

memory:

1. Shared Memory
fr this mode the memory is shared between the MPU
address bus and the SYB545 address bus. For this
case, MemMory cortention must be resolved by means
of external timing and control circuits. Both the MPU
and the SY 5545 must have access to the video display
RAM and the contention circuits must resolve this

multiple zccess regquirement. Figure 5 illustrates the

system configuration,

2. Transparent Memory Addressing
For this mode, the display RAM is not directly acces-
sible by the MPU, but is controlled entirely by the
SYB545. All MPU accesses are made via the SY§545
and a small amount of external circuits. Figure ©
shows the systemn ¢onfiguration for this approach,

SYSTEM | _vSYNe
BUS
™ HEYNC
<:> 5VEBAS
CRT CONTROLLER DISPLAY ENABLE
MAGMATT Ra0-RAd _C_Uﬂﬂi___‘__- — L?DEO
CIRCLITS
HSPLAY ADDRESS
wu (T
ADDRESS SCAN LINE
SHIFT
= R ot P | celtitn
MPL
ADDRESS
BUS
@ VIDEC ADGRESS
=,
VIDEG CHARACTER
<:@::> DISPLAY GENERATOR
AAM ROM
= MPL CHARACTER SCAM LIMNE
DATA DATA DOT PATTERN
BUS

Figure 5. Shared Memory System Configuration

EYSTEM
aus
1 SYG545
CRT CONTROLLER
Rad TMADKAT3 RAQ-RAZ
UPDATE DISPLAY/UPDATE SCAN LINE

RO <:> ETROBE ADDRESS COUNT

DATA VIDED CHARACTER
<}:@:{> HOLD DIsFLAY GENERATOR
LATCH RAM ROM
L MPU
DATA
Bus CHARACTER CHARACTER
DATA DATA

Figure 6. Transparent Memory Addressing System Configuration
(Data Hold Latch needed for Horizontal/Vertical Blanking updates, oniy},
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Memory Contention Schemes for
Shared Memory Addressing

From the diagram of Figure 5, it is clear that both the
5Y6545and the system MPU must be capable of address-
ing the video disptay memory. The SY6545 repetitively
fetches character information to generate the video sig-
nals in order 1o keep the screen display active. The MPU
occasionally accesses the memaory to change the displayed
infermation or to read out current data characters, Three
ways of resolving this dual-contention requirement are
apparent:

® MPU Priority

In this technigque, the address lines to the video dis-
play memory are normally driven by the SY6545
unless the MPU needs access, in which case the
MPL addresses immediately override those from the
SY6545 and the MPU has immediate access.

* §1/92 Memory Interleaving

This method permits both the SY 8545 and the MPU
access 1o the video display memory by time-sharing
via the system ¢1 and $2 clocks, During the &1 por-
tion of each cycle (the time when ¢2 is low), the
S5Y 6545 address outputs are gated to the video display
memory. in the ¢2 time, the MPU address lines are
switched in. In this way, both the SY 6545 and the
MPU have unimpeded access 1o the memory, Figure 7
illustrates the timings.

MPU CYCLE ——wi=—— MPU CYCLE

a2

CLOCK
[ 2
VIDEC + ¢
DISPLAY L) SY 6545 MPLY
MEMORY ADORESS AMA0-MA1IA ADDRESS
ADDRESSES H ! :

4 T i

Figure 7. ¢1/92 Interleaving

& Vertical Bianking

With this approach, the address circuitry is identical
to the case for MPU Priarity updates, The only differ-
ence is that the Vertical Retrace status bit {bit 5 of
the Status Register) is used by the MPU so that access
to the video display memory is only made during
vertical blanking time {when bit & is a “1”). In this
way, ho visible screen parturbations result.

Transparent Memory Addressing

in this mode of operation, the video display memory
address lines are not switched by contention circuits,
but are generated by the SYEB45, In effect, the conten-
tion is handled by the SYB545, As a result, the schemes
for accomplishing MPU memory access are different:

* $1/¢2 Interleaving

This mode is similar tc the Interleave mode used
with shared memery, In this case, however, the ¢2
address is generated from the Update Address Register
{Registers R18 and R19) in the §Y6545, Thus, the
MPU must first load the address 1o be accessed into
R18/R19 and then this address is always gated onto
the MA lines during $2. Figure 8 shows the timing.

[—=— MPL CYCLE

MPL CYCLE

+2
CLOCK

MAR-IAR13

Figure 8. ¢1/¢2 Transparent Interleaving

# Horizontal /Vertical Blanking

In this mode, the Update Address is loaded by the
MPU, but is only gated onto the MA lines during
horizontal or vertical blank times, so memaory accesses
do not interfere with the display appearance. To
signal when the update address is on the MA lines, an
update strobe {STB)} is provided as an alternate func-
tion of pin 34. Data hold latches are negessary to
temporarily retain the character to be stored until
the retrace time occurs. In this way, the system MPU
is not halted waiting for the blanking time to arrive,
Figure 9 Wlustrates the address and strobe timing for
this mode.

Transparent address modes are quite complex and offer
significant advantages in system implementation. The
details of their application are covered thoroughly in
related Technical Notes available from Synertek.
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+—— HORIZONTAL/VERTICAL BLANKING - ——————=|

DISPLAY | | '
DISPLAY | | I ¥
ENAELE | | 1 HON-DISPLAY }1
i
CRT DISPLAY ADDRESSES ‘I : I[ Ir CAT DISPLAY ADDRESSES
—— L _|| . . | — 1 P —
M- UPDATE
MAIZ ADDRESS
4+ + I 1¥
: | | |
] 1
I |
UPSTB I |
! I
| T

Figure 9. Retrace Update Timings

Cursor and Display Enable Skew Cantrol

Bits 4 and 5 of the Mode Control register (RB) are used
to delay the Display Enable and Cursor gutputs, respec-
tively. Figure 10 illustrates the effect of the delays.

v
H
H
(MO DELAY} H
CURSOR -] i i
(WITH DELAY)
| H
— '
'
DIsPLAY MO DELAY) I
ENABLE _|
POSITIVE

EDGE
(WITH DELAY}

NG DELAY) |
DISPLAY
enABLE |

IWITH DELAY) |

NEGATIVE
Figure 10, Cursor and Display Enable Skew

EDGE
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FRAME

WERTICAL DISPLAYED FRAME

VERTICAL
BLANKING

DISPLAY |
EMABLE ]

YERTICAL
BLANKING
STATUS
eir
et I 0" = GISPLAY ACTIVE \ |
BIT 5
“1" = VERTICAL
SWITCHES STATE AT BLANKING
END OF LAST DISPLAYED ACTIVE

SCAM LINE.

Figure 11, Operation of Vertical Blanking Status Bit
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MICROPROCESSOR
PRODUCTS

Asynchronous
Communication

Interface Adapter

SYNERTEK

A SUBSIDIARY OF HONEYWELL

® On-chip baud rate generator: 15 programmable haud
rates derived from a standard 1.8432 MHz external
crystal {50 to 19,200 baud),

* Programmable interrupt and status register to simpli-
fy software design,

* Single +5 volt power supply.

Serial echo mode.

® False start bit detection,

® g-bit bi-directional data bus for direct communication
with the microprocessor.

® External 16x clock input for non-standard baud rates

{up 10 125 Kbaud).

Programmable: word lengths; number of stop bits;

and parity bit generation and detection.

Data set and modem control signals provided.

Parity: {odd, even, none, mark, space].

Full-duplex ar half-duplex operation.
5, B, 7, 8 and 9 bit transmission.

L B B 3K

The S¥6551 is an Asynchronous Communication Adap-
ter (ACIA) intended to provide for interfacing the 6600/
6800 microprocessor families to serial communication

data sets and modems. A unique feature is the inclusion
of an on-chip programrmable baud rate generator, with
a crystal being the only extarnal component required.

PIN CONFIGURATION
st ~ =W
€S []2 702 TRANSMIT .
g H72 contRoL [ %
= w 2|1 iFE
RES 4 26 [] L6y 1
Rl O 24 [ DBy | ¥ T » | TRANSMIT
DATA SHIFT —— Tul
XTALI] 6 2 [0 | rEcISTER Y| mesisTeR
xtaz[7  ggsq 2108
KTECa n [ OB | . G
[4i3m [} 20 08; STATUS INTERRUPT |
5 H " AEGISTER LOGIC oco
=D ] 10 19 [ BBy o | obER
TR o AR —=1 sELECT
DTR 11 18 [] OB o5y —— TAnD
o 12 It m] &, — conTROL N Baup [ = RaC
R oCD Ay ———u  LOGIC CONTROL RATE [r—— xTaLl
Se ] 43 16 [] OGO RS, — r—| REGISTER GENERATOR
AEE [ XTaLz
RSy 14 15 ] Voo —
RECEIVE RECEIVE
DATA, A1 sHiFT RO
[ REGISTER [N—— REGISTER
: BUS I
i |BUFFERS
o8y —— COMMAND RECEIVE
RAEGISTER CONTROL

CTR
ATs

ORDERING INFORMATION

Parl No. Package Ciock Rate

SYCB551 Ceramic | 1 MHz Figure 1. Block Diagram
$YDB551 Cerdip 1 MHz

SYPG551 Plastic 1 MHz

SYCB551A Geramic™ | 2 MHz

SYDB551A Ceramic | 2 MHz

SYPG551A Plastic 2 MHz
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ABSOLUTE MAXIMUM RATINGS

Rating Symbol | Allowable Range Stresses above those listed under **Absolute Maximum
Supply Voltage Voo 0.3V 10 +7.0V Ratings” may cause permanent damage to the device.

This is a stress rating only and functional operation of
Input/Gutput Voltage Vin -ij te +1'0V the device at these or any other conditions abave those
Operating Temperature Tor 0Ct?70C indicated in the operational sections of this specification
Storage Temperature Tsrg | -55°C to 180°C is not implied.

All inputs contain protection circuitry o prevent darnage to
high static charges. Care should be exercised to prevent unneces-
sary application of voltages in excess of the allowahle lienits.

D.C. CHARACTERISTICS (Voo = 5.0V £5%, T, = 0-70°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

Input High Yoltage Vig 2.0 - Ve v
Inpsst Low Voltage V"_ -03 - 08 v
Input Leakage Current: Vin = D to bV | £1.0 8 A

(62, RAW. ES, CS,, T3, RS,,; RS,, ETS, RxD, DCD, BSA) N - =R
Input Leakage Current for High Impedance State (Three State) 'TSl - 20 +10.0 uA
Output High Voltage: ILOAD = =100 A v 24 v

{DB - DB, TxD, RxC, RTS, DTR) OH ' B
Output Low Valtage: I ogap = 1-6mA v 0.4 v

{DB,, - DB5, TxD, RxC, RTS, DTR, TRQ) oL '

Qutput High Current {Sourcing}: Vou = 2.4V | 100 A
(DB, - DB,, TxD, RxC, RT3, DTR) OH - - - u
Qutput Low Current {Sinking): VOL =4y | 16 A

—_ B — J - — m
(DB, - DB,. TxD, RxC, RTS, DTR, IRG) oL
Output Leakage Current [Off State}: Vg, ,p = 5V (IRQ) loee - 10 | 100 | uA
Clock Capacitance {92} Cork - - 20 pF
Input Capacitance [Except XTAL1 and XTALZ2} CIN — - 10 pF
Output Capacitance C OUT - - 10 pF
Power Dissipation {See Graph} Ty = 0°C} Veg = 5.25V Po — 170 300 mw

POWER DISSIPATION vs TEMPERATURE

200

TYPICAL \
POWER [~

50
DISSIPATION B
[m¥]
126
100
o 20 a0 60 [
TAMBIENT gl
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/ x /.

— =
£y, T51. RSy, R, w ' "\\\\\\\\\\\\\\\\\\\\\\\

Yie
i —n -—tcwu—-|
Vin
e /
T Vie
tpow ther

L Vin
DATA BUS W
Vi

Figure 2, Write Timing Characteristics

WRITE CYCLE (vgp =5.0V 2 5%, Ta = 0 to 70°C, unless otherwise noted)

5Y6551 SYG551A
Characteristic Symbol | Min Max Min Max Unit
Cycle Time teve 1.0 - 0.5 - s
#2 Pulse Width tc 400 - 200 — ns
Address Set-Up Time tacw 120 - 70 - ns
Address Hold Fime toar 0 - ] - ns
R/W Set-Up Time twoew 120 - 70 - ns
R/W Hold Time tewH 0 - 0 - ns
Data Bus Set-Up Time toow 150 - 60 - ns
Data Bus Hold Time Hw 20 - 20 - ns
{1y and tf = 10 to 30 ns)
CRYSTAL SPECIFICATION CLOCK GENERATION
1. Temperature stability * 0.01% (0° to 70°C)
2. Characteristics at 25°C * 2°C x1avi] o ExteAnal_ xral o
a. Frequency {MHz) 1.8432 | cLock
b. Frequency tolerance {£%) 0.02
c. Resonance mode Saries D
d. Equivalent resistance {ohm) 400 max.
e, Prive level mW 2 | xtaLz] OFEN xtac2] ,
f. Shunt capacitance pF 7 max. ssst cuRcuIT |
g. Oscillation mode Fundamental ———
Mo other external components should be in the INTERNAL CLOCK EXTERNAL CLOCK

crystal circuit
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|t tacH —= fot— T AR—ry

e Vi
02 / \ /
ViL
Vi
ViL

l
R/
_ﬁ”'“""'
teon P
DATA BUS N
|+ lcpa —= 3
Figure 3. Read Timing Characteristics
READ CYCLE {Vgc = 5.0V £ 6%, Ta = 0 10 70°C, unless otherwise noted)
$Y6551 SY6551A
Characteristic Symbeol Min Max Min Max Unit
Cycle Time teve 1.0 - 0.5 — us
Pulse Width {¢2} to 400 - 200 - ns
Address Set-Up Time tacRr 120 - 70 - ns
Address Hold Time tcan 0 - 0 - ns
RAN Set-Up Time twcR 120 — 70 - ns
Read Access Time {Valid Data) tcom - 200 - 150 ns
Read Data Hold Time tHR 20 - 20 - ns
Bus Active Time (Invalid Data) 'cpa 40 - 40 - ns

Vo

24k

5768551 FIN M

136 pF

24kt

A——{—

TEST LOAD FOR DATA BUS {DB,, - DB,}, TxD, DTR, RTS QUTPUTS
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02.—_/__\
P .

I oy

et )

HTALY ;
(TRANSMIT \ —tppy—a
CLOCK INPUT)
— o | —
OTR. RTS X
-.-lm)--l

b X -

NOTE: TxD rate i 1798 TG rata,

IRG r
Figure 4a. Transmit Timing with External Clock ICLEAR] /
reex Figure 4b. Interrupt and Output Timing
b=
—_— ¥
=G
{INPLIT]

PR Y

NOQTE: RxD rate is 1796 AxC rate,

Figure 4¢. Receive External Clock Timing

TRANSMIT/RECEIVE CHARACTERISTICS

SY6551 SYE551A
Characteristic Symbeol Min Max Min Wax Unit
Transmit/Receive Clock Rate tcoy 400 - 400° - ns
Transmit/Receive Clock High Time ‘toH 175 - 175 - ns
Transmit/Receive Clock Low Time toL 175 - 175 - ns
XTALT to TxD Propagation Delay oo - 500 - 500 ns
Propagation Delay (RTS, DTR) ooy - 500 - 500 ns
TRQ Propagation Delay {Clear) tiRQ — 500 — 500 ns

{ty, tf = 10 to 30 nsec} 1

» i + i T R = ———
The baud rate with external clocking is Baud Rate 16 % Toow

INTERFACE SIGNAL DESCRIPTION
RES (Reset}

During system initialization a tow on the RES input will
cause internal registers to be cleared,

several devices to be connected to the common iRQ
microprocessor input. Normally a high level, 1RQ goes
low when an interrupt occurs.

DBg - DBy (Data Bus)

The DBy-DB7 pins are the eight data lines used for trans-

$2 (Input Clock}

The input clock is the system $2 clock and is used to
trigger all data transfers between the system micropro-
cessor and the SYB5651.

RMW  (Read/Write)

The R/W 1s generated by the microprocessor and is used
to control the direction of data transfers. A high on the
R/W pin allows the processor 1o read the data supplied
by the SYB551. A low on the RAW pin altows a write to
the SYG551,

IRQ {Interrupt Request}

The IRQ pin is an interrupt signal from the interrupt
control logic. It is an open drain output, permitting

fer of data between the processor and the SYB581.
These lines are bi-directional and are nermalby high-im-
pedance except during Read cycles when selected.,

CSg, €Sy {Chip Sefects)

The two chip select inputs are normally ¢onnected to
the processor address lines either directly or through de-
coders. The SYB551 is selected when CSp is high and
651 is fow,

RS5S¢, RSy {Register Selects)

The two register select lines are normally connected to
the processor address lines to allow the processor to
select the various SYG551 internal registers. The follow-
ing table indicates the internal register select coding:
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RS, RSy Write Read

0 0 | Transmit Data | Receiver Data
Register Register

0 1 Programmed Status Register
Reset (Data is
“Don’t Care")

1 0 Command Register

1 1 Control Register

The table shows that only the Command and Control
registers are read/write, The Programmed Reset opera-
tion does not cause any data transfer, but is used to clear
the 5YB551 registers, The Programmed Reset is slightly
different from the Hardware Reset {RES} and these
differences are described in the individual register de-
finitions.

ACIA/MODEM INTERFACE SIGNAL
DESCRIPTION

XTAL1, XTAL2 {Crystal Pins)

These pins are normalty directly connected to the exter-
nal crystal (1.8432 MHz) used to derive the various baud
rates. Alternatively, an externally generated clock may
be used to drive the XTAL1 pin, in which case the
XTALZ pin must float.

TxD {Transmit Data)

The TxD cutput line is used to transfer serial NRZ {non-
return-to-zero) data to the modem, The LSB {least
significant bit) of the Transmit Data Register is the first
data bit transmitted and the rate of data transmission is
determined by the baud rate selected.

RxD (Receive Data}

The RxD input line is used to transfer serial NRZ data
into the ACIA from the modem, L3B first. The receiver
data rate is either the programmed baud rate or the rate
of an externally generated receiver clock. This selection
is made by programming the Control Register,

RxC {Receive Clock)

The RxC is a bi-directional pin which serves as either the
receiver 16x clock input or the receiver 18x clock out-
put. The latter mokle results if the internal baud rate
generator is selected for receiver data clocking,

RTS [Request to Send)

The RTS cutput pin is used to coﬂ)i the modem from
the processor, The state of the RTS pin is determined
by the contents of the Command Register.

CTS (Clear to Send)

The CTS input pin is used to control the transmitter
operation. The enable state is with CTS low. The trans
mitter is automatically disabled if TS is high,

DTR (Data Terminal Ready)

This output pin is wsed to {ndicate the status of the
SY65571 to the modem. A low on DTR indicates the
SY6561 is enabled and a high indicates it is disabled.
The processor controds this pin via bit 0 of the Com-
mand Register,

DSR {Data Set Ready)

The DSR input pin is used to indicate to the SY6551 the
status of the modem. A low indicates the “ready” state
and a high, “not-ready.” DSR is a high-impedance input
and must not be a no-connect. 1 unused, it should be
driven high or low, but not switched.

Mote: If Command Register Bit 0 = 1 and a change of
state on DSR occurs, TRQ will be set, and Status Regis-
ter Bit 6 will reflect the new level. The state of DSH
does not affect either Transmitter or Receiver cperation.

DCD  (Data Carrier Detect)

The DCD input pin is used to indicate to the SYB551
the status of the carrier-detect output of the modem, &
low indicates that the modem carrier signal is present
and a high, that it is not. DCD, like D3R, is a high-
impedance input and must not be a no-connect.

Note: If Command Register Bit O = 1 and a change of
state on DCD occurs, TRQ will be set, and Status Regis-
ter Bit 5 will reflect the new level, The state of DCD
does not affect Transmitier operation, but must be low
for the Receiver to operate.

INTERNAL ORGANIZATION

The Transmitter/Receiver sections of the SYG551 are
depicted by the block diagram in Figure 5.

RECEWER RxD
SHIFT REGISTER .

CLOCK
Rec DIVIOER Sy,
(BT
CONTROL
REDISTER
BIT4 ="
KTAL1
BAUD CLOCK
D RATE HYIDER
GENERATOR t-161
HKTALZ f * ' f
—_ 1
BITS03 IN
CONTROL

REGISTER TRANSMITTER 1D
SHIFT REGISTER

Figure 5, Traasmitter/Receiver Clock Circuits

Bits 0-3 of the Control Register select the divisor used
to generate the baud rate for the Transmitter. If the
Receoiver clock is 1o use the same baud rate as the Trans-
mitter, then RxC becomes an output pin and can be
used to slave other gircuits to the SYG551.
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5 SY6551

CONTROL REGISTER
The Control Register is used ta select the desired mode
for the 5¥6551, The word length, number of stop bits,
and clock controls are all determined by the Control
Register, which is depicted in Figure 6.
CONTROL REGISTER
!?Irlslﬂlﬂzlflol
BAUD RATE o
STOP BLTS l b | GENERATOR :
0« 1 Stop Bt 0 | 16x EXTERNAL CLOCK
1= 2 Stop Bits o001 & BAUD
1 Stop Bit if Word Length olol1le 75
= 8 Buts and Parity* 5 To 1 1 10092
1% Srop Bits of Word Length
= § Bits and No Farity. o[1]0 0 134.68
DK 150
WORD LENGTH AERERE 200
BIT |DATA WORD
5]6] LENGTH 9 ; ; ; 1:2:
g9 8 : NEAE 1800
o[ 7
1o 5 ifo1]o0 2900
T3 5 1]a [ 3600
1[1]0]0 2800
RECE!VER CLOCK $OURCE T 1ol 7200
0= External Recaivar Clock K 2600
1 = Baid Rate Gormrator 13 ]1]1 18,300
*This allows lor Sbit ransm itsion (8 dats bits plus panity}
T 8 5 4 3 2 1 1]
HarowaRE RESET foJoJoJoaTloJoJe]o]
programRESET [~ [-[-[-[-]-]-1-1
Figure &. Control Register Format
COMMAND REGISTER
The Command Register is used to control Specific Trans-
mit/Receive functions and is shown in Figure 7.
T
COMMAND REGISTER!
GTsls[el2]z]7T0]
J
PARITY CHECK CONTROLS DATA TERMINAL READY
BIT OPERATION 0 = Diseble Recarer and AN
TeTs Interrupts (TR high)
- " 1 = Enable Receiver and All
= | = | @ | Parity Digabled - No Farity Bl ——
Generated - Na Parity Bit Fscanvad Ingprrupts (DTR low}
Q| 0| 1| OddParity Racelver and Transmitter TENABLE
0 (1 13 [ Even Poviey Fropaimar and RECEIVER INTERRUP
Transmirter 0= |IAQ Interrupt Enabéed from Bit 3
1] 0 | 1 | Mark Parkty Bit Transmitted, of Staus Register
Parity Chack Dhabled 1 = IRT Interrupt Disabled
1 1 [ 1| SpaceParity Bit Trangmitted,
Parity Chack Disabled TRANSMITTER CONTROLS
BIT | TRANSMIT RTS
37| WFERRUPT | tEVEL | TRANSMITTER
[BI Disabled High Off
NORMAL/ECHC MODE 01 Enabled Low "On
FOR RECEIVER 1|0 Disabled Low On
0 = Normal 11t Disabled Low Transmit BREK
1 = Eche (Bits 2 and 3
must be “0)
7 6 5 4 3 2 1 D
HarDwaRe RESET {0 [0 [0 [ojofoafoi o]
PROGRAMRAESET | —[ - -Jofofo|nfo}
Figure 7. Command Register Format
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5

S$Y6551

STATUS REGISTER

in Figure 8,

The Status Register is uwsed to indicate to the processor
the status of varicus SY6551 functions and is outlined

L STATUS SET BY CLEARED BY
Paruy Errort 2 - 2::"“ Self Chsaring"*
. - 0 = Ma Error N
Framving Error 1 w Ervor Salf Claaring™*

O = No E
Cvarrun® 1= E"u"“ Self Clyaring* "
RAecaive Duta  *| 9 = Not Ful Read Baceive
Regisier Full 7 = Full Cata Replster
Tranemit Data 4 = Not Empty Write Transmit
Ragster Empty | 1 = Empry Dats Fapister

- Kot Resvitable

%5 0-DCOLow | Qoniets B6CB

1= DCD High State

0= Low Mot Asseniable
OER - 1= BG5R High ;;f::ﬂs [
.1 0 = N Interrupt | Read

1 = Interrupt Sratus Regater

*N3 INTERRUPT GENERATED FOR THESE CONDITIONS.
**CLEARED AUTOMATICALLY AFTER A READ OF ARDA AND
THE NEXT ERROR FREE RECEIPT OF DATA

HARDWWARE RESET |

7
n

PROGRAM RESET |

| |o]w
L=RR-2 Lt}
| |=]=

| o]

Figure 8, Status Register Format

TRANSMIT AND RECEIVE DATA REGISTERS

These registers are used as temporary data storage for
the 6551 Transmit and Receive circuits. The Transmit
Drata Ragister is characterized as follows:

# Bit 0 is the leading bit to be transmitted.

* Unused data bits are the high-order bits and are
“don‘t care” for transmission.

The Receive Data Register is characterized in a similar
fashion:

# Bit 0 is the leading bit received.

® Unused data bits are the high-order bits and are
0" for the receiver,

® Parity bits are not contained in the Receive Data
Register, but are stripped-off after being used for
external parity checking, Parity and all unused
high-order bits are *'0"’.

Figure 9 iltustrates a single transmitted or received
data word, for the example of 3 data bits, parity, and
1 stap bit.

MARK “MARK "
| |u|1{213[4[5|s|7|p]_.
DATA BITS
STAAT 5 PARITY
BIT T

STOP BIT

Figure 9. Serial Data Stream Example

28 LEAD CERAMIC

PACKAGE OUTLINES

28 LEAD PLASTIC
AT R ATATATARARAT L XA BT ANA

— T
) 1,530} 1,560}
570 - 1536
NQ1 . l
_____ =S MENEES IDENT. ]
L195} (PRVAVAVAVAYRVAYRVAVAVAVLYRY RS
01.420) , 68 11.470) 401
1.380} [ i {7.340) ' *
I 112)
L {1008) —=fle — L.085)
{.045)
1070} t.620)
™ {040 “I Lmor g0 '-ﬁl :ﬁ;; W“EF 10 150y (o8]
1,085} Lo2] o0 {085} 0% {396 (620
010} 1015} 1.155) (.066)
25} {016}
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SYE6551
SYE6551A

MICROPROCESSOR
PRODUCTS

Asynchronous
Communication
Interface Adapter

SYNERTEK Extended Temperature

& SUBZIDIAAY OF HCMEYWELL

(-40°C to +85°C)

with the microprocessor.

& On-chip baud rate generator: 15 programmable baud & External 16x clock input for non-stapdard baud rates
rates derived from a standard 1.8432 MHz external {up to 125 Kbaud},
crystal (60 to 19,200 baud). ® Programmable: word lengths; number of stop bits;
® Programmable interrupt and status register to simgpli- and parity bit generation and detection.
fy software design. # Data set and modem control signals provided.
® Single +5 volt power supply, ® Parity: {odd, even, none, mark, space).
#® Serial echo mode. ® Full-duplex or half-duplex gperation,
® False start bit detection. ® 5 6,7, 8and 9 bit transmission.
# 8-bit bi-directional data bus for direct communication # Qperation over wide temperature range

{-40°C to +85°C}

The SYEBE51 is an Asynchronous Communication Adap-
ter (ACIA) intended to provide for interfacing the 8500/
6800 microprocessaor families to serial communication

data sets and modems, A unique feature is the inclusion
of an on-chip programmable baud rate generator, with
a crystal being the only external component required.

PIN CONFIGURATION

[< T m B e B miLac
hnd® z e TRANSMIT
= g H = conthoL f—®
ts s 26 [ iFa
AES [] 4 2 [ 08y 1
AxC s 24 D OBy TAANSMIT n| TRANSMIT
1 DATA SHIFT e T}
xTactye il =y REGISTER [~ | REGISTER
wraLz [ 7 g551 20
ET: (= 7 [] D08 =
s ]e 20 [ DB, sTATUS INTERRUPT —
5 —_ REGISTER waoic [ o
T 10 1] m Lt < =
ot ol R — sELECT
oTR [ 1 18 [] D8y o5, riy
RxD [ 12 17 [:I D8R ﬁ"- — cONTROL CONTROL BaUn [T " A
RS [ 13 16 [1 5€0 R:° LOGIG REGISTER AATE [~ nvaLt
3 GENERATOR L .00y
RS 14 15 [0 Vec .1 Q|
RECEIVE AECEIVE
BATA <:: FHIFT -
— REGISTER REGISTER
P% T} DATA
: BUS i
i [aUFFERS]
o8, - COMMAND RECEIVE
REGISTER CONTROL

ORDERING INFORMATION

oTR

Port Number | Packsge Clock Froguency T
SYECES61 Caramic 1 MHz . .
SYEDE6ET Cerdip 1 MHz Figure 1. Block Diagram
SYEPGES1 Plastic 1 MHz
SYECG651.4A Caramic 2 MHz
SYEDGLE51A Cardip 2 MHz
SYEPSSE1A Plastic 2 MHz
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5 SYE6551/SYE6551A

ABSOLUTE MAXIMUM RATINGS

. Rating Symbol | Allowable Range . POWER DISSIPATION vs TEMPERATURE
: Supply Voltage Vee | -0.3V 10 +7.0V -
Input/Output Voltage Vi -0.3V to +7.0V 200 N
Operating Temperature Top | -40°Cto +85°C \
Storage Temperature Tsrg | -B5°C to 150°C TveicaL 7S
POWER \
Al inputs contain protection circuitry to prevent damage 1o D'SS“’QT‘ON '\-\
high static charges, Care should be exercised to prevent unnaces- o7t Pt ——

sary application of voltages in excess of the allowable limits.

125

Stresses abowe those listed under “Absolute Maximum

Ratings” may cause permanent damage to the device,

This is a stress rating only and functional operation of 00 20 [ 20 40 60 80 100
the device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied,

L

Tameient LG

D.C. CHARACTERISTICS (Vec = 5.0Vt 5%, Ta = -40°C to +85°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Input High Valtage : VIH 2.0 - VCC v
Input Low Voltage V"_ -0.3 - 08 A
Input Leaﬁagﬁlrrent: h =0 tc? 5v o . | _ 1.0 128 LA
i$2, R/W, RES, CS;, CS,, RS, RS, CT5, RxD, DCD, DSR) IN
Input Leakage Current for High Impedance State (Three State) ITSI - 2.0 +10.0 A
Qutput High Voltage: ILOAD_= ~EﬁA v 24 _ _ v
(DB, ~ DB,, TxD, BxC, RTS, DTR) ) OH
Output Low Voltage: lLoap = 1.6mA
.  — VoL — - 0.4 v
(DB, - DBy, TxD, RxC, RTS, DTR, TRQ}
QOutput High Current {Sourciﬂ}: VOH = 2.4V | 100 B B A
(DB, - DB, TxD, RxC, RTS, DTR) OH
inking): =04
Qutput Low Current {Smkuﬂ Vo# _V | 16 _ B mA
lDBO - DB?, TxD, BxC, RTS, DTR, IRQ} oL
Output Leakage Current {Off State): Vou‘r =BV [IRQ) IOFF - 1.0 10.0 nA
Clock Capacitance {¢2| CCLK - - 20 pF
Input Capacitance (Except XTAL1T and XTAL2) clN - — 10 pF
Output Capacitance C oUT — — 10 pF
Power Dissipation (See Graph) (T, = 0°C) Ve =5.25V Py - 220 350 mw
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Floppy Disk
Controller (FDC)

SYNERTEK

& SUBSIDIAAY OF HOMEYWELL

SY6591/SY6591A

MICROPROCESSOR
PRODUCTS

PRELIMINARY

#* Functionally compatible with SY1791-02/S¥1793-02 .

® MPU bus interface directly compatible with
SYB500 and MCB800 microprocessors, .

* 3Single 5 volt power supply

Accommodates both single-density {(FM) and
double-density {MFM) formats

1BM tormat compatibility;
— IBM 3740 Single-Density
— IBM System-34 Double-Density

functions are fully autonomous and are thorcughly

BLOCK DIAGRAM

The 8Y6591 Floppy Disk Controller is a fully program- describedinthe SY1791-02/5Y1793-02datasheet. The
mable device intended for SYB500 or MCE800O SY6591 versionis diffsrent only inthe MPUbusinterface
microprocessor-based systems, Floppy disk control charactenstics,

STATUS
REGISTER

F— WPAT
DATA i
4 po——s WFAFOE
peo DB?<::> Buglﬁ'gns <14:> jp— 1F
::> COMMAND [ ;EEW
REGISTER | sTer PIN ASSIGNMENTS
oisk [ DIRC
INTLEC?GFI.[Q:CE [—= EARLY
[—™ LATE S
. AND = AG. Ne )1 40 [ ne
oK ey 50 ONTREL [ wo a2 sha
FE [ RCLK =40 28 [ ] pAg
B — [~ AW READ ez a7 [ DDEN
#2 ——t= WD sos 36 [ 3 wPRT
- TRACK [*— DDEN —
RN ——] PROCESSOR REGISTER l—— TEIT a1[]s £ s
INTERFACE pee ] 7 26 ) TRO6
#0 ——s] CONTROL —
pe1 s 33} WEATFOE
Al el
oez e 3210 READY
DR ——p o4 [ 1 [ we
| pes [ 12 29 [ a4
pee [ 12 2] Ho
oe7 [ 14 27 [ RAW READ
ORDERING INFORMATION srenr] s o =
MPU Clock DIRCE ! 2% g AG
EARLY 17 24 CLK
Part Number Package Rate Laved 16 Y S
SyCesm Ceramic 1MHz b in i) 2he
S5YDB591 Cerdip 1MHz ano[] 20 210 vee 15w
SYP65sM Plastic TMHz
SYCE591A | Ceramic 2MHz
SYDBS9TA | Cerdip 2MHz
SYPGS21A | Plastic 2MHz
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SY6591/SY6591A

DETAILED LIST OF FEATURES

® Single 5 volt (£5%) power supply

® 40-pin package

® Automatic track seek with verification

® Agcommodates single-density (FM) and double-
density {MFM) formats

& Soft-sector format compatibility

® |BM 3740 (single-density] and Systemn-34
{double-density) compatible

® Single or multiple record read with automatic
sector search or entire track read

# Selactable record length {128, 256, 512 or
1024 bytes)

»

® Single or multiple record write with automatic
sector search

® Entire track write for initialization

® Programmable controls:

— Salectable track-to-track stepping time

— Selectable head settling and engage times

— Head position verification

— Side verification

Double-buffered read and write data flow

DMA or pregrammed data transfers

TTL-compatible inputs and outputs

Write precompensation {FM and MFM}

Comprehensive status register

L B BN BN

PROCESSOR INTERFACE SIGNALS

» $2($2)— The B2 signalis combined with TS to gate
the processor interface signals AQ, A1 and R/W into
the floppy disk controller (FDC).

« DATA BUS (DBO-DB7} — This 8-bit non-inverting
bidirectional data bus is used for transferring data,
control, and status words. The outputs are three-state
buffers, capable of driving one standard TTL load and
130 pF.

o READ/WRITE {R/W) — This input signal is used 1o
control the direction of data transfers. A high on the
R/W pin allows the processor to read data supplied by
the FDC. Alowonthe R/W pin allows data tobe written
to the FDC.

& INTERRUPT REQUEST (IRQ)— The IRQis anopen drain
output. This signal goes low at the completion or
termination of any operation and is reset when a new
command isloadedinto the commandregister or when
the status register is read. An external pull-up resistor
to Ve is required when using the SY8591 with a
SY&500 or a MCE800 MPU.

® RESET (RES) — This signal is identical 1o MR on the
§Y1791-02/5Y1793-02. A low on this input resets
the device and loads hex 03 intothe commandregister,
The Not Ready status bil {status bit 7] is reset during
RES low. When AES isdriverthigh, a Restore command
is executed regardless ol the state of the Ready signal,
and hex 01 is loaded into the Sector Register,

& REGISTER ADDRESS LINES {AQ-A1} — These inputs
addrass the internal registers for access by the Data
Bus lines under R/W and ¢2 control.

REGISTER ADDRESS CODES

Al Al READ WRITE
0 0 STATUS COMMAND
Q 1 TRACK
1 0 SECTOR
1 1 DATA

® READ/WRITE(R/W)— It TS is low, ahighon thisinput
enables the addressed internal register to output data
onto the data bus when $2 is high. I CS is low. then a
low on this input gates data from the databusinto the
addressed register when ¢2 is high,

® CHIP SELECT (CS) — A low level on thisinput selects
the FDC and enables processor communications with
the FDC,

» DATA REQUEST{DRQ)— DRCQis anopendrainoutput,
DRQ high during read operations indicates that the
Data Register (DR) containg data. When high during
write operations, DRQ indicates that the DR is empty
and ready to be loaded. DRQ is reset by reading or
loading the DR during read or write operations,
respectively. Use 10K pull-up resistor to V.

o CLOCK(CLK)—Thisinputrequiresa square waveclack
for internal timing reference (2 MHz for 8-inch drives,
1 MHz for 5-inch drives].

FLOPPY DISK CONTROL FUNCTIONS

These functions are identical to those of the SY1791-02/
5Y1793-02, and are fully described in the corresponding
data shest.
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5 SY6591/SY6591A

D.C. CHARACTERISTICS ivg =5V 6%, Ty = 0-70°C) PRELIMINARY

CHARACTERISTIC SYMBOL MIN MAX UNIT
Input High Voltage ViH 2.0 - v
Input Low Voltage ViL — 0.8 4
Input Leakage Current, Vs = OV to Ve L - 10 A
Output High Valtage, || nap = -100 uA Vou 2.4 - v
Output Low Voltage, || qap = 1.6 mA VoL - 0.4 v
Output Leakage Current, Vg1 = Voo o, - 10 [iry
Power Dissipation (Ve = 5.25 V) Po - 525 mw
Input Capacitance Cin - 15 pF

READ CYCLE {v¢e = 6.0V 5%, To = 0t070°C, uniess otherwise noted)

659N 65914
Characteristic Symbol Min. Max. Min. Max, Units
2 Pulse Width te 470 - 236 - ns
DRQ Reset From ¢2 DRR - 500 - 500 ns
1RO Reset From 2 YRR - 3 - 3 s
Address Setup Time tacr 180 - a0 - ns
Address Hald Time tcAR 0 - o] - ns
R/W Setup Time twer 180 - a0 - ns
R/W Hold Time tewH Q - 0 - ns
Data Bus Access Time ' teoR - 395 - 200 ns
Data Bus Hold Time tHR 10 - 10 — ns

{ty and & = 10 to 30 ns)

READ TIMING

—] torp |=— r——
¥
DARQ
NiRR
G153 /
L "

Ao, 1.5 7 / % %I/ 7 A-/f:?f:"!f //4/////////};%
T T
- [ : : az
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5 SY6591/SY6591A

WRITE CYCLE (Ve = 5.0V £5%, Ty = 010 70°C, unless otherwise noted}

6591 G594
Characteristic Symbhol Min, Max, Min. M u
$2 Pulse Width ic 470 - 235
_DRO Reset From 2 500 - 500
iRQ Reset From &2 3 - 3
Addrass Setup Time tacw 180 — 90 -
Address Hold Time tCAH 0 - o] -
RAN Setup Time twew 180 - 90
R/MW Hold Time tewH 0 - 0 -
Data Bus Setup Time toow 300 - 150 -
Data Bus Hold Time EHw 10 — 10 —

(t; and 1§ = 10 to 30 ns}

WRITE TIMING

- (._}
oo
=
" i
—
. /
| 2
L
-

| L
| DRO
]

=\, —
I,

i
"~
e
S i, L il
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ANSI Rigid Disk SY6691/2
Controller (ARDC™) MICROPROCESSOR
PRODUCTS

SYNERTEK ADVANCED INFORMATION
A 5UASICHARY OF BONEYWELL
® Meets proposed ANSI [nterface Standard ™ # High level {Macro) commands
¢ Built-in self-check capability ® Internal CRC generation and checking
® Single +5 volt supply ® g-bit or 16-hit data bus
& Works with all ANSI commanls ® Handles up to 8 drives
The Synertek SY6691./2 ANSI Rigid Disk Controlier processor based systems. The use of high-level
{ARDC) is fully programmable by a host system. commands minimizes CPU intervention. The
The ARDC is intended for the control of ANSI SYB691 has an 8-bit data bus, the SY6692 a
interface Winchester-type disk drives in micro- 16-bit data bus.
BLOCK DIAGRAM
REGISTER SELECT
ADDRESS BUS
b : DATACLOCKS b
HOST oDMA
DISK
DATA CONTROL o
AN
INTEAFACE
ARDC
K COMMAND/STATUS )
CONTROL BUS > [ COMMAND/CONTROL J
DATA BUS >
*External line drivers/receivers
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5 SY6691/2

FEATURES High Level Commands Inciude:
* Meets proposed ANSI interface standard ® [nitialize All Drives

® Built-in self-check capability ® Initialize Drive N

® Single +5 volt supply ® Ready Drive N

® Designed in high-density NMODS ® Read, Write, and Verify with implied Seek
® Host uses high-level commands & Read N sectors

® Host may issue primitive commands ¢ Diagnostic Read

® CRC is generated by the ARDC & Write N sectors

® CRC checked on alt data read ® ‘ferify Disk, Track, or Sector

® ARDC holds an image of the drive parameters ® [mplied Retry with offset

® Up to 8 drives may be controlled * Abort

& Communication with host memory is via DMA ® Erase Address Mark

* pAyailable with 8-bit or 16-bit data bus & Format Disk, Track, ar Sector

* Data rate up to 10 Megabits/sec

® Data synch signal for ECC

LOGICAL BLOCK DIAGRAM {ARDC)

MICROPROCESSOR Disc
INTERFACE INTERFACE

i MICRO- INTEANAL BUS
MICRO DEVICE

550 PROCESSOR 4 COMMAND.
;ﬁg‘i A <::> <_ _> pus STaTus aus

INTERFACE ﬁ @ ﬁ BUFFER
SCRATCH PARALLEL/SERIAL
PAD ReqisTeR “noiren | |nemien oA seRALPARALLEL DATAICLOCKS
3 Pl
: ceeess £ | Gicone coNTROL HARGLER
l SERIAL
DATA CONTROL
COMMAND ' Y COMMAND/
SEQUENCER CC?)‘NNTQ(N)E CONTROL
I DATA SYNCH
ATATUS/
CONTROL
RAEGISTER
ELECTRICAL CHARACTERISTICS (Vcc = 5V £ 5%, Ta - 0-70°C}
CHARACTERISTIC SYMBOL MIN MaXx UNIT
Input High Voltage ' Vin 2.0 v
Input Low Voltage Vi 08 v
Input Leakage Current, Viy =V he 10 A
Outpwt High Voltage, ILgan = -100 u A Vo 24 Y
Output Low Voltage, lioap = 1.6 mA VoL 0.45 v
Output Leakage Current, Vout = Voo loL 10 nA




CRT Controller SY68045
(CRTCQ)

SYNERTEK PRELIMINARY

ASUBSIDNA T OF MONEYWELL

FEATURES
® (Generates refresh addresses and row selects ® Four cursor modes:
® Geperates video monitor inputs: horizontal and — Non-blink
vertical sync and display enable — Slow blink
* Low cost; MCGB45/5Y 6546 pin compatible — Fast blink ‘ N ]
¢ Text can be scrofled on a character, line or page basis - Rev‘erse video with addition of a single TTL gate
® Addresses 16K bytes of memory ® Three interface modes
® Screen can be up to 128 characters tall by 256 wide - 'I“"f"‘a' sync
® Character font can be 32 lines high with any width - I“‘ef:m N id
* Two complete ROM programs . ; "r:erdaoe syne a::A video
& Cursor and/or display can be delayed 0, 1 or 2 ull hardware scrolling
clock cycles * NMOS silicon gate technology
® TTL-compatible, single +5 volt supply
PIN CONFIGURATION BLOCK DIAGRAM
Dg-Dy
vis [t ™ ] vsvuc 1‘%253%?" O
AEEv [ 2 1 [ Hsyne m CURSOR 1O
PROORAM SELECT [ 3 36 ] nao b V'
wmao ] # 37 0 Ra1
mal s 3 [ RAZ ?%EN %E?g:n
Maz (16 # P Rraz START LINEAR
waa 7 n g AL |:> Jboness :> SODRESE COMPARE
Maa O = o, N alsTes ' SHEW
was o 2 oy m:gﬁr'ren VERTICAL
:EE;R.ERS:’ was [ 10 SYEB04S 1P, N ROW RESEY
appRESsEs | ma7 11 2P 03] para A son SKEW
mag 12 20 p, BUS ENABLE
Mas (i 1 Ds HORIZONTAL bE YERTICAL
wa10 O 14 270 os L RTER o WORIZONTAL
Mari s =Pfo, Aot cLOCK  Joeser l ENABLE
watz O 16 wP & PROG | HORIZONTAL ROW ADORESS VERTICAL ToCAY
[ mera O 17 240 R —] COUNTER COUNTER COUNTEA
DISPLAY EXABLE [] 18 2aleE CONTROL |
cunsor [ 19 zpw 1 U PROG
wdz_spe oD
TOCRT TQ CHARACTER TOCRT
Veg Vis GENERATOR ROM
(1)
ORDERING INFORMATION CLK —»
W Cy-C7
e et e P
Part Numbar Package Clock Rate RESET —»]
ENABLE—]
SYCGE045 Ceramic 1 MHz
SYDE8045 Cerdip 1 MHz
SYP68045 Plastic 1 MHz
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A masterpiece is never
developed overnight. An artist
needs time to think, plan, and
create, At Synertek, the average
length of time needed to bring a
circuit from the concept stage to
prototype production is 6-9
months. Depending on the
complexity of the device, this
may be longer or shorter, Simple
circuits can be completed within
3-4 months. All circuits,
however, are subjecied to the
same stringent testing, quality
control, and verification checks.

Keeping with our philosophy
of partnership, our engineers
will confer with you often
throughout the design and
development phases.

Reticles are used for mask praduction and
aré made irom dalabase lapes. One relicls
represents one iayer of the.circuit. Some
clirouits heve up 10 ten fapers.

4-4

The Design and Development
Process i

— « System definition—
Synertek and the customer
establish block diagrams,
flow charts, and mechanical
and ¢lectrical specifica-
tions. A program milestone
schedula is confirmed,

-+ Logic design and computer
simulation—Cur design
engineers convert system
functions to MOS logic.
Computer simulations of
critical logic design
characteristics are done in
our DA (design automation)
center. SCEPT™ (Synertek
Circuit Emulation Program
and Test) is a conventional-
ly designed breadboard
which duplicates MOS
logic. We consider SCEPT™
an indispensable tool for
verifying the functionality of
the design. It also gives you
your first opportunity for
hands-on verification of the
actual logic functions, Once
approved by you, SCEPT™
is used to write and debug
atest program. From this
point, SCEPT™ is the
functional reference for the
remaining design steps.

1-10 whs.

Synarlek engineers perform the initial
fogic design. it the case of C.O.E™, & cus-
tormer may provide Syneriek with his circuit
design on a database tape, a patiern gen-
aralor tape, oF a working plate,



— * Circuit designand
analysis — Individeal
transistors are laid out to
implement the SCEPT™
logic. Particular attention
is paid to critical speed
paths. Additional
computer-aided circuit
simulation information is
analyzed and incorporated
into the actual circuit
design.

—  1-4 wks.

— +* Composite layout design—
A layout of the circuit
design, called a composite,
is hand drawn to minimize
final chip size. Composites
are drawn at 500 to 2000
times the size of the finished
chip.

- « Digitizing—The composite
drawing is converted in our
CAD (Computer Aided
Design) center to a data-
base tape using a Calma
interactive graphic system.
This digitized information is
used to generate plots of
each circuit layer. The plots
are compared to the original
composite and editing
changes are made. Editing
and checking continues
until the database tape is
approved for the entire
composite. Design rule
checks (DRCs) and
electrical rule checks
(ERCs) are accomplished

by our CAD system using
the database tape.

L 4-14 wks.

A technician digiiizes a composite through
the ugze of GDE-H. Such squiprnent is part
of Synerien’s sophisticated Computer
Alded Design capatifity.

With the heip of a “light lable"” each mask
laver is verilisd against the origingl cirguit
ot (0 essure absalule accuracy.

PG (pattern generation)
tape is produced. This tape
is used to Greate each mask
fevel,

We use three methods in
mask making— photolitho-
graphy, E-beam and a
combination of both.

In the photolithoegraphic
process the 10X reticles are
created on s pattern
generator. These reticles
are photo reduced to the
actual 1X mask size and
reproduced by a step-and-
repeat camera.

With E-beam technology,
the PG tape is converted to
E-beam format. The full

at the 1X mask size.

10X reticles are generated
from the E-beam-formatted
tape. As in the photolitho-
graphic process, these
reticles are then photo
reduced to the aclual 1X
mask size and reproduced
by a step-and-repeat
camera.

Which method shouid be
used is determined by
device complexity, die size,
and the process chosen for
wafer fabrication,

b— 4 -9 wks,

~ ¢ Mask generation—Once the
database tape is approved, a

array is then written directly

In the combination method,

— ¢ Protolype wafer fabrication
—During prototype fabrica-
tion, numerous quality and
electrical inspections are
performed o assure that
every wafer ot meets our
specifications,

[~ * First samples—These are
untested devices commonly
referred to as "Cut & Go's.”
They are placed in ceramic
packages, assembled, and
sent to you for initia)
evaluation.

— 2-3 wks.

Al waler fabricalion ard quality inspec-
tions ara pertormed in & clean room
environment. Rocnt lemperalurd IS con-
trofied (o within + or -1°C. Al employess
WEAF CI&&IT room altire 1o kesp & impur-
tieg (o & munimum.

N

* Test generation—The Cut
& Go's play an essential role
in the completion of the test
program, which was inili-
ated during the circuit
design stage. The test pro-
gram must be verified with
the Cut & Go's before it is
finalized.

* Protolype production—
After fully tested samples
are approved, prototype
production begins.

* Full production—
Scheduled delivery com-
mences after prototype
gualification and test
verification are completed.




SILICON GATE NMOS

Perhaps you have your own
MOS design group, or have
chosen to have your circuit
designed by a consulting firm,
Or maybe another MOS supplier

tooling (C.0.T.™) basis.
Because of cur extensive

! experience with MOS/LSI tech- NPKa | YES | YES | YES ] 045

E nclogy, we undersiand your

I reasons for going C.O.T.™ You

designed the chip and you want vOLTE
to tool-up a secend-source
: supplier. Whatever your design HEJZ vES | YES YES 0 +0.7
| source, we can produce your
! circuit on a customer owned NP4 | YES | NO | YES | 25 | 045
H

NDK4 YES YES YES Q +F

NTK4 YES YES YES -3.0 +Ha
YTl H0.

want to minimize design cost wes T vEs | ves | vEs T o5
and production time while | 02

maximizing proprietary design
control. We guarantee that your
Customn circuit will receive the
same confidential, proprietary
treatment as our own in-house
designed circuits. )

¥ ou may enter the production
cycie at a number of various
stages. We'll accept your design
on a database tape, a pattern
genevator tape, or working plate.
You'll be given an inifial
documentation package that
inciudes an overview of design
rules and parameters for our
MOS processes.

Again, we will meet with you
as early in the program as
possible to establish a close

! working redationship. 1f you
wish to design your own
praprigtary ¢ircuit, our
engineering staff is available
for design workshops and
general program guidance, on a
; consulting basis. We take

i measures t¢ enhance a smooth

product flow. Qur program

i managerss monitor your circuit
- | from our CAD center through
= production. We also have a
i back-tog control system that

! continually updates you on
product schedules and
shipments,

AsaC.OT™customer, you
not oniy will have access to cur
extensive manutacturing and
assembly factlities, but our
overall company technologies
as weil.

BURIED COMTACT OPTICH AvALABLE
¥ SHAINKABLE BY 16% FOR LOW YOLTAGE aRPLICATIONS




TOPCLOGICAL FITCH

o | BYDSS | BETA GAMMA Cos oM P A POLY DIFF. Al-41 COMMENTS
A2 Vi Figm2xi Q-8 0 v " CHANNEL | WIDTH | WIDTH/ | wWiDTH/
LENGTH SPACE BPACE SPACE
VOLTS - = ¥ W
] 1 12 095 15 20 45 11 & &7 &7 "7 *
1 20 12 LiX-5 18 15 45 1.2 6 56 66 ks * Plangs

Planox 2 poly process, switch capacitar

3 o 1 025 ar [ L 15 6 66 616 6/6 | techniques for analog Cirtus.
5 20 12 0.65 16 15 EH 12 ] &8 678 H? * Pranox
5 10 1% 030 135 12 48 11 5 65 5/5 55 HaS AN INTNASIC EN3ISIOrN Mash Oplen
High speed apphcahiony
] 7 o 026 07 & 3 Q.45 JIE&D) a5 55 515 Dual implants tor sach EfH and DEP
'R transistor. (oplional)

SILICON GATE CMOS

TOPOLOGIGAL PITCH
POLY PWELL DIFF. AL-AL
BETA N or gP APOLY CHANNEL | WIDTH/ WIDTH/ WIDTH! WIDTH-
PROCESS | CHANMEL | ¥rro V1o LA | BVDSS |GAMMA v na LENGTH SPACE SPACE SPACE SPACE COMMENTS
cs13 P-Chanaal | -18 15 28 -20 o8 50 80 By 8/7u
H-Channsl | +10 +0.9 +23 +2i 26 20 "W Bu BTy 8/20u 69 T —
csis P-Channat | -40 -04 -2 -20 08 S0, B0 B BTy —
N-Channal | +50 | +06 | +60 { +20 12 20 0 8u 6T #7320 [ iTa
cs7 P-Channsl | -8.0 0.7 2.1 -20 0.8 50 80 By 874 —
N-Channet | +80 +07h +1.0 +20 1.3 0 T ™ BT Al 6/ Titu
ICMOS v | P-Channed | -250 | 060 | -s0 | -20 - 25 15 50 N-wail
- M-Channgl | +25.0 | +D&5 | +22.0 +) - 10 14 Sp 5/5u 5/32u S5u EL-T Dhle Faly
HOMOS 1| P-Channst | -100 | -080 | -60 -8 0.3 &0 a0 A 35 -
N-Channel | +1¢0 + 65 4190 +19 [+R-3 a5 Al kM W 313 Id I 4.5
s
’/
A Process for Every Masterpiece The ¢chart on these pages ¥You may find that the process
Selecting the right process for containg conservative data on requirements for your circuit
your Custom circuit is one of Process Characteristics and differ from what is shown on our
your most importani decisions Topology. This data is provided chart. If so, be assured that our
in the design cycle. only as a guidetine to help you process engineers will work with
Synertek’s offering of fully determine the general “fii” to you 10 determine any needed
proven manufacturing process- new circuits and those already in  variations for your circuit.
es has the right answer for you. production. Detailed Electrical
[t includes state-of-the-art and Topological Design Rules
HMOS and HCMOS in addition are availablé under a non- ’
to the industry standard NMOS disclosure agreement.

silicon gate technology.
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* SY6502 NMOS 8-Bit Microprocessor
+ 1K Bytes of Stalic RAM Memory

* 64 Bytes of Inlerrupt Vector RAM

i « 28 Bi-Directional Programmable 1/0 Lines
* 1 MHz Crystal Conirolled Clock

* Interval Timer

¢ Four Interrupts, Including a Timer Interrupt and a
Non-Maskable Interrupt

* Three Serial Interiaces — 20 mA Current Loop,
RS-232-Cand TTL

* Buffered Address and Data Lines

* 1,024 Bytes of Resident ROM Program Memory
Containing PEMON Debug Monitor Program

* Dimensions 4.25 in. x 7.00 in.

The CP110 SUPER JOLT CPU board is the most
versatile microcomputer on a single PC board.
Connected to a terminal, the CP110 provides
everything necessary to begin writing, de-
bugging, assembling and executing micro-
computer programs. Stand-alone, the CP110 is a
single board QEM microcomputer suited to a
wide range of dedicated applications.

>
S SYM-1 DIAGNOSTIC PROGRAM

| * Diagnostic/Test Program for SYM-1 « Complete with Manual Containing Instructions,
_ ¢ Suppiied as a Pre-Programmed 2716 EPROM Error Codes, Flow Charts, Trouble Shooling Aids

i and a Complete Test Program Listing
: * Function Test for On-Board RAM, ROM,
: Display LEDs, Keyboard, I/O Chips, TTY/CRT
/0, Cassette I/0, and Scope Output
»
Modular Tests with Separaie Eror Messages The EPS-1 Diagnostic Program for SYM provides
¢ Version Available for SUPERMON V1.0 or a valuable selt-test capability to aid in any phase
SUPERMON V1.1 of test, trouble shooting or repair. Essentially all
» Uselul for Receiving Inspection, Field Service, components of the SYM are functionally tested
or Self-Test by User assuring a fully working unit.




» Assembled, Tested and Ready to Use
¢ Full Documentation — Two Manuals
* $5Y8502 NMOS 8-Bit Microprocessor
* 51 /O Lines, Expandable to 71
Five On-Board Programmable Interval Timers
28 Key Keypad
Six Digit Display
4K Byte ROM SUPERMON Resident Monitor,
User Expandable
* 1K Bytes of Static RAM provided, expandable to
4K Bytes On-Board with Sockets Provided
= User PROM/ROM for up io 28K Bytes of User
Program
* Application Port — 15 Bi-directional TTL Lines,
with Expansion Capability
+ Expansion Port for Add-On Modules
* Requires Single +5Y Supply
* Standard Interfaces:
— Audio Cassette Recorder with Remote Control
— Full Duplex 20mA TTY
- System Expansion Bus
-~ R§-232-C Compatible Interface
— Four Strappable Relay Drivers or Input Butfers
+ Applications In
— Tralning
— Enginesring
- Prototyping
= |nstrumentation
— Testing
— Experimentation
* Dimensions 8.25 in. x 10.72 in.
SYM-1 Versatile Interface Module is designed for
future growth and expansion.

You can store your programs in the 1K Static
RAM and debug by simply using the single-step
feature of the monitor. User static RAM is easily
expandable to 4K bytes on-board the basic unit.
The 51 1/0 lines which are available to control
your custom applications can be expanded to a
total of 71 1/0 lines via an additional socket
provided for Synertek’'s Versatile Interface
Adapter — SY6522, Connect the SYM-1 to our
KTM-3 Keyboard Terminal Module and your
home TV {using an RF adapter) or monitor and
you have a compiete computer system with
keyboard entry and video display.




v
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¢ Adapter Boards for SYM-1 Allow Use of
Poputar 6802 or Powerful New 6809
8-bit NMO3S Microprocessors

* New Microprocessor and Circuitry
Included on Small 2 =3" Clrcuit Board

+ Includes New SUPERMON Monitor
Firmware

¢ Full Instructions Supplied for Making the
Simple Conversion

The MOD-68 and MOD-89 provide a low-cost

means of converting existing SYM-1 microcomputers
to use either the 8802 or 6809 microprocessor. The
simple conversion requires the removal of the old
microprocessor and SUPERMON chips, and insertion
of one of the new adaptor boards.

Complete instalfation instructions are supplied as
well as a newly written SYM-1 Reference Manual
with special sections on the use of the SYM-1 with
the new microprocessors.

* includes $Y5522 Versatile Interface Adaptor

* Edge Connectors tor Applications and
Expansion Ports

* E|A Connector for RS-232-C Interface
* Phono Connectors for Cassetle interface

The PEX-1 provides a 8¥6522 VIA which expands
the SYM-1 1V/O by an additional 20 lines. The
8Y6522 is plugged into socket U28 on the SYM-1
board.

Also provided are connectors to allow building a
variety of interfacing cables. Included in the PEX-1
kit is a diagram for a suggested cable assembly
which will provide comptete connection to an EIA
{RS5-232-C) terminal, an audio cassette recorder,
andaTTY.



+ Compatible with SYM-1 or SM100
* Resides in ROM, always available
s |/O Supported by SUPERMO
Assembler L
* Macro Capabillity

* Conditional Assembly
s Source Input from RAM or Tape

* Produces Relocatable Object Code
* Relocating Loader '

* Assemble with Source Listing or Errors-Only
Listing

s’\ s Hex, Binary, Decimal or Mixed Data Types
$“ BASIC * 16 Assembler Pseudo-Ops

« 23 Error Codes
* Storage of Hex or ASCIl Byles

* Resides in ROM, Always Available Text €ditor
* 1/O Supported by SUPERMON on SYM-1 + Edits Line Numbered Text
or SM100

+* Upper and Lower Case

* Full Floating-Point 9-Digit, Extended BASIC + Character String Search with Optional Replace,
* Standard Dartmouth BASIC Statements Display or Show Number of Occurrences

LET READ PRINT DATA IF e Line Edit

'(l;lsl.sl% FOR NEXT DIM END « Block Insert
« Extended BASIC Statements * Delete Line(s)

RESTORE REM STEP GOSUB DEF * Delele File

gﬁTUc?gT o ngo':s osUB INPUT  FN « Renumber Text File
* Scientific Functions * Tabbing

8GN INT ABS SQR RND * Free Format Command Input

LOG EXP o Output to Hard Copy Device With or Without

* Logical Operators Line Numbers

AND OR NOT * Load and Record in High Speed Format; Entire
¢ Operation Commands File or Range of Lines

RUN NEW CLR LIST CONT FRE + Automatic Cassette Motor Control or Manual

Control through ON and OFF Commands

* Formatting Functions (TAB, POS, SPC) RAE-1 is a full features Resident Assembler/

* Peck, Poke, JSR to Machine Code Subroutines Editor. Many powerful text editing functions are
* ¢ String Functions available with error messages giving error t;;pe

and location. The user has complete contral over

* Cassefte SAVE and LOAD Statements all editor and assembler functions as well as

* Decimal, Hexadecimal and String Constants editor controlled entry to SYM BASIC or SYM

+ Real, Integer and String Variables SUPERMON. The user also has control over
cassette recorders for file IV0, or control mdy be

BAS-1 is a full function BASIC developed for left to software. The relocating loader may store

Synertek Systems by Microsoft Corporation. executable code in memory during assembly or

BASIC provides higher level tanguage may store object code offset from its proper

capabilities, always instantly available from ROM. exacution address.
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¢ Choice of Character Screen Sizes:

* & & ¢ & & & »

24 =80 Character Screen Size
{KTM-2/80)

24 x40 Character Screen Size
(KTM-2/40)

Full ASCIl Upper and Lower Alphanumeric
Character Set with Descenders

Control and Special Characters

128 Graphics Characters

Reverse Video

Scrolling

Cursor Blanking

Full Cursor Control

Absolute and Relative Cursor Addressing
Auto CR at End of Line (Switch Selectable)
110 to 9600 Baud

Even, Odd, aor No Parity

Complete RS-232-CHandshaking

Auxiliary RS-232-C1/0 Port

Typewriter Style Keyboard 54 Keys
Automatic Character Repeat

Alpha Lock

Erase — Partial Line, Partial Screen, Full Screen
Programmable Bell Output -

Programmable Device Conirol Qutput
Interlaced Screen (Switch Selectable)

European (S0Hz) Compatible {Switch Selectable)
Requires Single *5V Supply

-

The KTM-2 provides a keyboard and all the logic
circuitry for a full keyboard terminal. The display
interface provides composite video for user
provided monitor or for a standard TV set
equipped with an RF modulator.

The design of the KTM-2 incorporates 8 MOS-LSI
integrated circuit chips, including two dedicated
microprocessecrs. Twenty TTL devices are used,
resulting in a total chip count of 28 devices.

The use of standard LS| devices results in a
highly cost effective design with great flexibility
aliowing modifications for custom OEM
applications. More features are available at lower
cost than if a CRT controller chip or other
approach had been used.




New design with
— Case

— Additional Keys

— Bouilt-ln Power Supply

110 to 19.2K Baud

Choice of Character Screen Sizes:
24 » 80 Character Screen Size (KTM-3/80)
24 x 40 Character Screen Size (KTM-3/40)

* 7 x 9 Character Matrix in 8 = 10 Field

Typewriter Style Keyboard—58 Keys
CAPS LOCK Key

Upper and Lower Case Alphanumeric
Character Set with Descenders

Generates and Displays 128 ASCII Characters
Full and Half Duplex with Modem Controls
Built-In Power Includes On/Off Switch

* Scrolling
* Full Cursor Control

Absolute and Relative Cursor Positioning
Clear to End-of-Screen, End-of-Line

Even, Odd, or No Parity

One or Two Stop Bits

Framing and Parity Errors Displayed

Auto Key Repeat

Debug Mode (Displays Control Characters)
Cables Included

5-7

+ Buiit-In Diagnostics

+ KTM-3/40 Will Attach to Standard TV
Set Using RF Modulator

+ 50/60 Hz Operation
* 220 Volt Version Awailable

Newly designed to incorporate the best features of
the popular KTM-2 series, the KTM-3 uses the latest
LSi technology with two microprocessors to provide
a highty reliable, ready-to-use terminal minus the
CRT monitor. The dual microprocessor design is
highly cost-effective with great flexibility, providing
more features at lower cost than other approaches
used today. For volume usage, Synertek Systems can
customize the KTM-3 to your O.E.M. specifications.

The display interface provides composite video
output and complete video control inciuding
scrolling, full cursor control, and absolute and
relative cursor positioning. A choice of screen sizes
is offered— either 24 = 40 characters, or 24 x 80
characters.

The unit is now in stock and available from your
local distributor.




Awhole newworld

of support from
Synertelk Systems

Synertek Systems’ Micromodules

From single board computers
1o single-purpose spedial usage
boards, Synenek Systems offers
Q growing line of Micro-
modules that are Motorola
EXORcisor™ and Micrormodule
bus compatible. These boards
provide high quality yer are
low in cost for maximum uriliry
in any microprocessor applicar-
ion.

Three rypes of boards cre
available: CPU and Single Board
Computers, Memory Boards, and
Peripheral Boards.

5-8

Synertek Systems’ Develop-
ment Stations con be utilized
for prototyping, product devel-
oprment, ond learning. The MDT
sefies is designed for eqse of
use and easy expansion with
our Micromodules. Both a low-
cost cassette-based systern and
o floppy-disk-based systern are
available.



MBC010 CPU Board

Choice of Microprocessors —
SY6512 (MBCO10-65;

MBC020 CPU/Video Board
DESCRIPTION FEATURES
The MBCO10 and MBC020 CPU .

Boards provide complete computers
on a single board. Both are fully

comparible wirh the Mororola
EXORcisor™/Micromodule bus and
support RAM, I/O, and analog
boards in those families. Both offer o
choice of microprocessors — either
SY6512 or MCOHB00 — feruse ina
full range of systermns or develop-
ment applications.

The MBCO20 may be used as a cost-
effective altemnative single board
compurer, or, with the video
circuirry, it can replace rwo or more
boards and operate as the hear of
a complete systemn,

MBCO20-65) or MCHB00
(MBCO10-68; MBCO20-68)

Fully Buffered Dara and Address

lines

1024 bytes of User RAM

SY6551 ACIA for R5-232-C Serial
Interface with Crystal-Controlled,
Programmable Baud Rate
SY6522 VIA Provides 20 I/Q Lines
(with 7 lines optionally buffered),
and 2 14-Bir Counter/Timers

Fuli 65K Prograrmmmable Memory
Map in 2K Increments, using

32 x 8 Bipolar PRCM

Direcr Memory Access (DMA)

Conrols

w2

* Dynamic Memory Refresh
Controls

* Power-on Reser
¢ MBCO20 Includes Complete

Video interface Circuitry for Direcr
Arrachment to a CRT Moniror

* 1 or 2 MHz Versions
Video Features for MDCO20
s Dual Intensity Video Levels

* 5Y6545 Progrormmable CRT Con-
roller for User Definable Screen
Formars

» Light Pen lnpur

+ Composite of Separated Video
Outputs




MBCO10 CPU Board

MBC020 CPU/Video Board
SPECIFICATIONS
Power Requirements CONTROL BUS: Physical Characteristics
+5VOC @ 1.5 A (max> MBCO10 RAY, VMA, VUA: Three-state Width: 9.75 in,
+5VOC @ 1.75 A (max) MBCOR0 TIL-cornpotible buffered cutputs Height: 00 in,
+12 VDC @ 50 mA (Mmax) BA, REF GRAN#LMEMCLK:;YNC, Board Thickness: .0625 in.
—12VDC @ 50 mA (max) Baud Rare: TTL-compatible Connectors
Bus Sianal bufferedoutputs 86 pins:
s Jignals IRG). MAI, RESET, HALT, REF REC, Sranford Applied Engineering
ADDRES5 BLJ? Lh";&s'g'e 1;"-' " RDY, DMA: TIL-compatible SAC-43 D/1-2 '
comparible buliered ourpu buffered inputs with 3.3K ohm .
DATA BUS: TTL-comparible buffered pullup re;isrgrs gg pins: gﬁ type g‘:;?“gg:
. i 1Nn5: h
; inputs/outputs Operating Temperature P rpe
0°C1o 70°C

MBCO20 DIAGRAM

REFRESH
CONTROL
LOGIC

BUFFERS

VIDED
COMBINER
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MBCO1A2 MBCO1A2-1 Single Board Computer

Motorola Micromodule Replacement

DESCRIPTION

The MOCO1A2 board is a direct
repfocement for Mofarola's
MSHEMMO1 A2 Micomadute. Addi-
tional ROM and RAM capacity has
been added for increased system
requiremenis. Up 1o 4096 bytes of
static RAM and 32K bytes of ROM
can be utilized on the MBCO1A2
Micromodule.,

The MBCO1A2 Micromodule includes
a sernial communications interface
using the MC6850 and rwo MC6821
PA's for parallel inrerfacing.

FEATURES

Exact Replacement for Motorola
MOBMMO1A2 Micromodule with
additional RAM and ROM
capacity
EXORcisor™/Micromodule Bus
Compatible

Serial Cornmunication Port using
MCHB50 ACIA with R$-232-C
interfoce

Four Paraliel Ports using MC&821
PlAs

1 MHz operation (2 MHz available
on spedial order)

L

ARG L

1024 Byres of Sratic RAM with
Sodsets for up to 4096 Bytes toral
Four ROM/EPROM/RAM Sodsers
for interfacing with 1K-8K ROM's;
1K-4K EPROMs; or cornpatibie 1K
ond 2K RAM's

Power-On Resat Circvitry

Dynamic Mermory Refresh
Circuimy

Four rnating connecrors supplied
with MBCO1A2-4




MBCO1A2 MBCO1A2-1 Single Board Computer

Motorola Micromodule Replacement

SPECIFICATIONS

Power Requirements with 1K Operating Temperature Connectors

of RAM and no EPROMs 0°C1o 70°C (supplied with MDCO1A2-1 only)
+BVDC @ 1.1 Almax Physical Characteristics 86 pins:

+12 VDC @ 25 mA {imax) Width: .75 in. Stonford Applied Engineering
—12VDC @ 25 mA {max) Height: .00 in. SAC-43 D/1-2

Bus Slgnals Board Thickness; 0625 in. 50 pins: M type 34135-0001
ADDRESS BUS: Three-state TTL 20 pins; 3M type 3461-0001

compatible buffered outputs
DATA DUS: TIL-compatible buffered
inpurs/outputs
CONTROL BUS:
i R, VMA, VUA; Three-state
TL-compatible buffered curpurs
OTHERS:
TIL compatible

MDCO1 A2 DIAGRAM

REFRESH
ADDRESS ROM/PROM
c?g;l:gl. d oecoper 4 SOCKETS

BUFFERS

ADDRESS

BUFFERS

BAUD RATE
CLOCK . GENERATOR

GENERATOR




MBCO08 Static RAM

MBCO16 Static RAM

DESCRIPTION

The MBCO08/MBCO16 Sratic RAM
Modules are directty compatible
wirh Mororola EXORcisor™/
Micrornodule bus. The modules
include address decoding, write pro-
tection, and dara buffering circuitry.
The MBCO08 contains 8K bytes of
read/write memory, implemented
with 16 5Y2114 1024 x 4 staric RAM
memory devices, while the MBCO16
contains 16K bytes of memory,
implemented with 32 5Y2114
devices. Address selecr swirches
qilow each 8K memory section 1o
be independently placed in any 8K
oddress range. On the MBCO16,
each 8K section can be independ-
ently write-protected through the
write-prorect lines,

FEATURES
* Two Speed Versions — 500ns
access and 300ns access

* Two Power Versions — 3.5A max,
and 2.5A max,

* MBCC16 has 16K bytes of Ron-
dom Access Memory address in
8K sections

* Separare Write-Protect of Each 8K
Section of Mermory

+ Static — Ne Clods or Refresh
Required

* Single +5V Power Supply
Required

SPECIFICATIONS

Power Requirements
+5V0C @ 5.5A (max.)

Low Power Version:
+5VDC @ 2.5A (max.)
Opevating Temperatue
0°Cro70°C
Physical Characteristics
Width: Q7510n.
Heighr,  600in.
Thickness: 0623 in.
Connectors
86 pin — Stanford Applied
Engineering
SAC-43D/1-2

PART NUMBERS

Power Speednsac
Consumption 500 30

MDO08  MDCOOB-2
MBCO1S  MBCD16-D

MDCOOBL MDCOOBL-3
MDCO16L MBCO16L-3

2.5 Amps (Typ.)

1.75 Amnps (Typ )

e L . W
» Sow LT



Dynamic RAM MBCO16D  Dynamic RAM MBC048D

Dynamic RAM MBCO32D Dynamic RAM MBCO64D

DESCRIPTION

The Dynamic RAM Boards with
hidden refresh are availabie in

10K, 32K, 48K, and 64K mermory
arrays in either 1 or 2 MHz versions.
Memary refresh is performed on-
boord during ¢1 when the processor
is not accessing memcery. On-board
circuilry generates and detects

even parity through the use of an
additional rmemory bit, Whenever o
parity emor s detecred, a signal is
ourpur 16 the systemn which is jumper
selectable as a parity emor o non-
maskable intemupr, The memory
aray can be deselecred in 4096
byte blodks to reer any systern
requirements. As with af! 55C
Micomodules, the Dynamic RaM
Boards are directly compatible with
Morterola EXORcisor™/Micromodule
bus,

FEATURES

* Available in 16K, 32K, 48K, or
64K Memory Amays

* 1 or 2 MHz Versions

* Hidden Refresh (without proces-
sor interruption’}

« Fully Buffered Address, Dara, and
Controf Lines

* Any 4K Block Memory can be
Deselected by Jurnpers

* 20 Pin Header for Implementa-
tion of Pricrity Interrupts, Mulfi-
Paged Memeory, and I/O Sysrems

¢ Even Parity Error Checking with
Jurnper Selectable Outpur

* Power saving selecrive refresh
during ¢1 of every fourth
processor cyde

SPECIFICATIONS

Power Requirements (64K of RAM)
+5vDC @ 0.7 Almao

+12 VDL @ .12 A (max.)

=12 VDC @ 8 mA {max)
Operating Temperature

0°Cro +70°C

Physical Choracteristics

Width: 9.751n.

Heighr:  6.00 in. _

Board Thickness: 0625 in.

Connectors
86 pin:
Stanford Applied Engineering
SAC-43D/1-2 or equivalenr
Read Access Time
2 MHz operation —
210 s after leading edge of ¢2
1 MHz operation —
350 rs after leading edge of ¢2

Write Daro Availoble .
2 MHz operation —

110 ns after leading edge of ¢2
1 MHz operation —

220 ns ofter leading edge of ¢:2




MDBCO8 1, MDCOB1-1
DESCRIPTION

The MBCDB1 EPROM PROGRAMMER
provides two EPROM sockets for
copying one EPROM to another,
verifying contents of one EPROM
against another, or sicrulraneous
programming of two EPROMs.

Programs 2716, 2532, or 2732
EPROMs,

FEATURES

* Two EPROM Sockets, Each Capa-
ble of Programming 2716, 2532,
and 2732 EPROMs

s On-Board OC to DC Converter
Provides +25V Regulated Supply
Yoltage with Short Circuir
Protection

* Address Switch Selecrable in 256
Byre Blodls
* MBCOB1-1 includes special coble

for installing board in MDT2000
Micro. Development Systerm

MBCOFH

MBC091
DESCRIPTION

The MBCOS1 PROTOTYPING BOARD
plugs directly into the standard
Micromodule bus and provides
space for protelyping user deve-
loped circuits. To aid prototyping,
ground and power buses are pro-
vided with locations for decoupling
COpPQCitors.

FEATURES
* Provides Space for Developing
Experimental or Custorn Circuifs

* Srandard Spacing for Wirewrap IC
Sodckets

s One 20-Pin and Two 50-Pin Edge
Finger Connectors are Provided ar
Top of Board

+ Al Wirewrapping Hardware for

Edge Finger Connecrors is
Provided

MBC092, MBCO93
DESCRIPTION

EXTENDER BOARDS are available in
two versions. The MBCO92 is an
extender only, allowing the: user
access 1o all points on the circuir
board under test. The MBCORJ, in
addition to ifs role as an exrender,
also has switches in each line to
allow opening selected lines
between the board in test and the
backplane bus. Labeled rest points
are also provided between the
board in rest and the backplane bus
for roniforing system signals.

FEATURES

* Useful for Troubleshooting and
Testing

+ Allows Access o All Points on
Circuir Doard

* DBuilt-In Test Points ond In-Line
Swirches

» Interfaces with All MBC Boards.
and Micromodules




MBC210
DESCRIPTION
The MBC210 FLOPPY DISK

CONTROLLER/FORMATTER, is an inrel-

ligent inferface between the
Micromodule bus ond up ro seven
floppy drives — four 87 drives and
three 5" mini floppies. Sixteen RAM
locations provide a control/ starus
biock for simplified processor inde-
pendent interfacing to the MBC210.

FEATURES

* Handies up to Four 8" Drives and
Three 3" Mini Floppies

Single or Double Sided

Single or Double Density
On-Board Processor Controller
IBM Format Compaotible
On-Board Diagnostics

»

Exrensive Eror/Status Reporring
Self-Contained On-Board Disk
Formatting Sofrware

Data Transfers, Control and Stafus
information Communicated
through On-Board R Buffer/
Srarus Block Providing Processor
Independent Interface

Inrerrupt and/or Sratus Bit Buffer
Handshaking

Address Space Switch Selectable
on 2K Boundories

Simple "Daisy Chain” Drive
Connection

MBC510
DESCRIPTION

The MBCS510 COMBO 17O BOARD
provides three serial pors using
5Y6551 ACIA s with complere
RS5-232-C compatibility ond two
paralle! ports with buffers and
sodsets for resistor terminators. The
MBC510 aiso contains four 16-bit
counrer/timers fo provide several
operating modes.

FEATURES

¢ Address Swirch Selectable in 256
Byre Blodss

* Two 8-Dit Parallel 1/C Ports with
Handshake using SY&522 VA s

+ Nibble Programmable with Duffer
Option
* Exponded Handshaike Capabiliry

for Pasitive and Negative Date
Transfer Control

* Sodsets for Terminarors Provided

* Three Serial Ports using Crystal-
Conmrolled SY&551 ACIAs

+ 16 Programmable Boud Rares
frorn 50 to 192K Boud

¢ Full R5-232-C Compatibility




DPESCRIPTION

THE MDT 2000 MICRO DEVELOP-
MENT SYSTEM provides the user
with ¢ flexible, powerful, develop-
rment and emulation systerm for
SYZ8 and SY&6500 series micro-
processors. Debugging is facilitated
wirth in-cireuit ermnulation which
provides a separare and non-
conflicting execurion environ-
ment. Optional Debug (Break-
point/Ttace) boards permit on
execution halr, or realtime mace
events 10 be qualified by
complex brealspaint conditions.
These events can indlude user-
system status.

Emularion control is achieved with
a screen-ariented Supervisor which
provides various prompting badk-
ground displays and parameter
toggle fields.

Assembly ionguage source and
objecr program generafion is
supporred with o PASCAL-Based
Operating Sysremn (PBOS). PBOS
provides a powerful screen-
oriented ediror and floppy disls file

rmanager with user-controlled
operarions on file name families
(i.e., wildcards). User-adoptable
CRT rerminal and printer con-
figuration utiliries are avoiloble ro
tailor the system 1o various

rerrninal and printer characreristics.

A versatile ROM Bootstrap
provides power-up access 1o RAM
and/or disk diagnostics, user-
controlled booting of PBOS, and
an elementary RaM-orienred
debugger for pre-disk boot
utilization. Remore Communica:
rions soffwore (optional) provides
access 1o other sysrems for
rerminal inreraction or file transfer
(binary/ASCID with eror detection
and recovery capability.

The infelligenr floppy disk con-
troller maintains a log of soft
(recoverable) disk enors for user
request vio a PDOS uriliry. Self-rest
of ROM and RAM is autormatically
performed ar power-up and
system reser time, and the resulrs
are reported.

FEATURES

® Supports both SY6500 and 5YZ8
MICroprocessorns
* Supports Up ro Three Debug
Cards, Praviding Four Breakpoint
Registers and Trace
* intelligent Floppy Disk Controller
with Two 8" Drives
+ Three Serial and Cne Parallel
interfaces
& PASCA| Disk-Bosed Operating Sys-
tern with Command Prompting
* Powerful CRT Screen-Criented
Ediror
* Versatile Disk File Operations with
“Iignore Characrer” Selection
& Opfional PASCAL Compiler
s Optional Remote Communi-
cations Software
» ROM-Based Ram/Disk Diagnostics
arkd Mini-Debugger
* Supporrs Disls Booting of User-
Generated Operating Systerms
* Supports Single or Double Densiry
& Dara Disks
® User Configuration of CRT
Terminal/Printer Artribures
* PASCAL Access 1o Serial or Parallel
Priceer {rutually exdusive)
# Disk File Hexodecimal Parch Uriliny
* 230 Volt Option Available
* 2K User RaM (Expandable 10 4K)
for SYZ8 Internal ROM Emulation
Oprion
& 54K User Dynamic RAM for
Y6500 Emulation Option
& Screen Graphics Control of
Emulation

¢ Cptional EPROM Programmer
Board

¢ Two Sockets for Programming
2716, 2732, 2532 EPROMs

¢ Oprional Assermblers for 6800,
6809, Z80, 8080, 9900, and
LS5I-11







STANDARD PRODUCT FLOW

1 Receiving
Ingpection }

Wafer Fabrication

Electrical Wafer Sort

i

13t Optical
Inspaction for Sort/Fab
Defects GLA. Gate

1

Saw & Break

¥

%:da gptigﬂ inspection
o
aA Ga':el Temp Cycle

¥ I

Die Attach
QA Die Attach Monitor Stabilization Bake

Hermaticity Testing

Tin Plate

Centrifuge

Hermetic

Lead Bond
A QA Lead Bond Maonitor

Lead Trim o ————

Seal o

For detailed information on Synertek’s Quality Program. contact your local Synertek Representative.
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Trim & Form

Tin Plate

.

Visual Inspection

N

Sy Mark

Stabilization Bake

Solder Dip

Precap Visual
Inspection

Plastic

6-3

Deflagh, Trim & Form

SYNERTEK

ASUBSIDIARY OF HOMEVWELL

Electrical Testing to test
conditions and limits
which guarantee AC,
DC and functional
parformance.

QA Acceptance
AC, DC Function-
al Tests to guaran-
tee performance
over full specified
temperature
range.

QA Final
Visual Acceptance

Plant Clearance
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Ordering Information

SY M 2114 3
Prefix Temperature Range Package Type 4 Digit Device 3 Digit Performance
No Designator — 0°C to 70°C C - Ceramic Code or Pracessing Designator
M — -55°C to +125°C P - Molded
X — Special 3 . g‘?rd'P
E - -40° +85° - Dice
40 Cro+85°C F - Flat Pac
T-TOCan

For specially programmed devices (ROM’s, 6530 Combo, etc.) Synertek will assign a special custom
number. This number must be used when ordering these devices.

EXAMPLE:SYP 23168, C28000: 2048 x 8 Read Only Memory, plastic 24 pin Dip, 0°C to +70°C,
bit pattern as defined by C28000.




Packaging Information

Plastic Dual In-Line—

16 Leads
EACATATATANANATY
L
o ° j
’ PAVAVAVAVAVAVAN
CerDIP—
16 Leads

T = W W —

0.320 {8.128)

0.280 (7.356)
PIN NO, 1 0310 (7,674
INDENT 0230 {6.096)

b - 0.780 119.8121 MAX A—I l '
0.060 11,524}
0.015 10.38%) R
0.180 14,572
i0.£40 (3556)
_|_ L | | — _T_
it —
[ o | !
- | | 0.200 {5.08)
| H 26 {3.975) ] |
SPENG  PUu F
[ 0,400 no.m]
0.110 (2.794) 0070 (17781 0023 10.584) g o] -
0.0%0 12.288) 0030 0762)  0.015 {D.3811 0.330 18.282)
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Plastic Dual In-Line—
18 Leads

iiﬂ
oanr. L) ‘T
LU [UAVAVAVAVAVAVAY.
= e s

Packaging Information

ATATATATATANANATA

03 REF.

Ceramic Dual In-Line—
18 Leads

L8191
1.7
l» PR TR
L4ADay
101 a0 N

el
B Laner
R =l e
I N S R R i
:#“:: | _—
N 0
£330k
N
1
L1 075
om0
0Q7 AEF
CerDIP-- g‘_ig_g
18 Leads ™ saz2e) [
{7.366)
PINNO V.
IDENT
0.31¢
0.260
7.874)
L-— 0.900 {22.560) MAX—‘J 6.604)
0.060 {1.524)
0.015 {0.381) 0.180 {4.572)
¢ 0.130 (3.556)
f 0,200 15.08) o.ms >
J L , 0175 {2978} 0008
[ - 10.281
— e o Inae ©.203)
0.110 {2.794) 0.070 (1.778) 0.023 10.584)
0.090 (2.286) 0.030 i0.762) 0.075 {0,381} . u,;oo {IIOJSJ -—
il 8.382)
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Packaging Information

Plastic Dual In-Line—

20 Leads
PN P i T e T O e O e OO s o O e
MO 1 )
IDENT.
\.
| W SN R NN g W N R W . S R wm gy we gy e |
t.020)
(oo
(245} {1,040} -260:
{138 o i¥o30) {-240)
1.028) } (1701
{815) l " {080}
- "
{.022)
{015}
CerDIP—
20 Leads
U
NOD. 1
IDENT

! 10 0.320
1.010 — e 0200

0.310
"_0.260.1

0.180
0.1a0
0.200
0.925
PR | S R, AV
0.3%
0.110 0.070 0.023
0.090 0.0%0 0018
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Plastic Dual In-Line—
24 Leads

P HO
1L

Packaging Information

I O O o e Y o O e o O e B |

-

05|5€l
oSN

J

L N N O N i |
I 1D

110

Ceramic Dual In-Line—

24 Leads

o NO
ioenT  — i

LI
15504
|
L Y

AR LO0l
I . imsh +| b Lz
R
1
Lol
Lot | a1
LG 1
et L e ——
L i e
fr
}::‘% ‘},mb| '<~ 2z REF,
CerDIP-
24 Leads o s e e o e
PIN
ND. 1
10ENT, D)
550 {13 970)
\. R zesal

M0 (4372)  gag (1547
.. 1290 (32768} MAX U A3 ER) 50 Ela..sﬁs:*
- oo P -
+ _ t
e | == -
| | 015 { 381}
! .D08 (203
! _ L -20a)
; [ L ) e 200 (5.08) 1
| 060 4rs2ap 11042794y 070 (1.778) 023 (564) 125 43ITSE 70 17780y
LIENELED 03072286} 020 [ 762) 15 {3811 ™ B30 (Ee0Z T
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Packaging Information

Plastic Dual In-Line—

28 Leads
OoonononoonoooQon
1
) 0520
=030
PIN NO, 1 o
IDENT. _r
||J'UL.|'UL]UUUUL|UL|UU‘
; 1.470 Max |
0,130
|"_%:g'az% _"‘ u'tiw —| =% 0005 ¢ 020
l I MIN
— GBor )
0.009 | _é: -
ﬂu_15 - | —— ‘ 3 T
+002% | oo o0 0012 01z
|-—a_a25 -0.015 l -0.015 |"_ ’| l"_ TR Aa_ma_“n"_ MIN
CerDIP—
28 Leads
aoooooooonoaQoon.
I
|
0520
.nlso
FINNO. 1
IDENT, * _f
|
e 1,480 TYP - 030 — &
|1-_-0 &0 - 00 _..| D.06Q _.l J:— G060 TYP -?110105 0.045
. t 010
' — o {
t
oope 0 f -
oL—an; - ] . T
100 0100 0018
|"__°'36°' oo _"| max \‘_ ~l |-._ TYP _.||-_ 0;::
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Packaging Information

Plastic Dual In-Line—

40 Leads }e_____________ Y N _;[
-
-

170
1140}

i
L H o
e + J‘ o1 —;,_ofw 700 )
r'l L o1E [T ]‘_ twooi —-I
. Lo. [Og DX TYP
Loanl [#: T3]

L]

: Ceramic Dual In-Line—
[ 40 Leads

' 11801 |
15101
[ Bat)
Lgw
winr ! * l 7o
..
"
T
10751
100wl
Protopack ™™ —
40 Leads “
= 2
—AD CoOodDODoOODOpmacaa Ao
0720 0598 ) S srnenTek
MAX HAX
1 —
P |
1A
) ."'l ‘DDDDDDDDGDDWI
o 2l |
IDENT':L'l‘c‘mmu . - e ———ee o DO MAX—- - - . -
| j 0050z 020 |
o e 1,210 I\IAI—-—u-—-I
l T E I 0.108
MAX
T i
D .. :
—|— =002 .
TYP : o +
[ Ty | | 'oosozors@otHENDS ool Sogn | [
—= -0.100 = 010 TYP LS Uo40 + D07 YYPJ Ll
e 1900, T
REF

Protopack is a trademark of Zilog, Inc.
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Packaging Information

Quad In-Line Package {QWIP)—

64 Leads
1.65  .020
{41.9 £ 508)
\ 520 = 520 .
IR G
!
(o~ ]
| 050
11.27)
1.001.020 200 % _ &
{25.4 = 508) i5.08) - -
f ' 385
00 || 5 A 18.78)
lA"_Oﬂ- {1.65) MIN, (2) (11{25}51
REF. | 7T 1
050
TETIRALS ;U’_'sas _i_ 400
(78R EF- 7 (10.16 16)° 045 SQ. MIN, TYP 64
A KT
(17.93) DIE PAD FLAT WITHIN 1%32}
| £20% 008 |
575 200°%
085+.008
216 £ .228)
It {'g?i%)
025 L 1020 X 450 CHAMFER TYP. 6
(835 Ji[ {(508)
W
N ufulufajufuls UUUUUUUUUUUUUUU' !
N
§
620 1 .006
(15,75 ¢ .152} t | C2 o ([
|
[
]

|
L .040 060
fTon TYP {1 50) TYP- REF.

LI

-
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