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FPUNTSU MICROELECTRONICS, INC, —
A US. ORGANIZATION

Fujitsu Microelectronics Inc. (FMI) is a U.S.
subsidiary of Fujitsu Limited of Tokyo. A
California Corporation, FMI is responsible
for the marketing and sales of all semicon-
ductor products in North, Central and South
Amaerica.

Fujitsu Limited manufactures and markets
advanced data processing and telecommuni-
cations systems, semiconductors and elec-
tranic components on a worldwide scale.
Fujitsu Limited is ranked as Japan's number
one computer manufacturer with sales in the
$2 billion range.

A LEADER IN ICs

Fujitsu is one of the world's largest elec-
tronic companies with development and
manufacturing capabilities utilizing the most
modern and innovative technical skills.
Fujitsu Microelectronics remains at the
leading edge of semiconductor technology
as exemplified by its offering of the world's
first mass-produced 64K-bit MOS RAM. Pro-
cess technologies include beth MOS and

bipolar; products include static and dynamic
meamaories, RAMs, EPRCMs and PROMs; as

well as LSI legic including microprocessors
and gate arrays.

ABOUT FUJITSU MICROELECTRONICS

Fujitsu Microelectronics has completed a
new assembly and test facility in order to
better service our North American cus-
tomers. The 66,000 square-foct faciiity is
located in Kearny Mesa Industrial Park near
downtown San Diego. The building was dedi-
cated in June 1981 and is now fully opera-
tional.

ABOUT FUJITSU MIKROELEKTRONIK GmbH

Fujitsu Mikroelektronik GmbH was formed in
June 1980 as a wholly owned subsidiary of
Fujitsu Limited of Tokyo. From headquarters
in Frankfort, West Germany, it supervises
the sales and marketing of Fujitsu semicon-
ductor products throughout Western Europe.
Fujitsu plans to construct a factory in
reland to further increase its ability to pro-
vide high quality semiconductor devices to
its European customers.
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FUJITSU
MICROELECTRONICS

MOS 16,384-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB38I116E
MB8116H

DESCRIFTION

The Fujitsu MBB116 is a fully
decoded dynamic NMOS random
access memory organized as
16,384 one-blt words. The design
is optimized for high speed, high
performance applications such
as mainframe memory, buffer
memory, peripheral storage and
environments where low power
dissipation and compact layout
are required.

Multiplexed row and column ad-
dress Inputs permit the MB8116
to be housed in a standard 16-pin
DIP. Pin-outs conform to the ac-
cepted industry standard.

FEATURES

= 16,384 x 1 RAM, 16 pin = Three-state TTL compatible i
package output iy

= Slilcon-gate, double-poly » “Qated” CAS ]
NMOS, single transistor cell + 128 refresh cycles

* Row access time:
200 ns max. (MB8118E)
150 ns max. (MB8116H)

The MBB116 is fabricated using
silicon-gate NMOS and Fujitsu's
advanced Double-Layer Polysil-
lcon process. Thils process,
coupled with singte-transistor
memory storage cells, permits
maximum circuit density and
minimal chip size. Dynamic cir-
cuitry is employed in the design,
including the sense amplifiers.

Clock timing requirements are
non-gritical, and power supply tol-
erances are 10%. All inputs are
TTL compatible; the output is
three-state TTL.

s Common KO capability using
“Early Write” operation
» Output unlatched at cycle end

CERDIP PACKAGE
DIP-16C-C03

PLAST

IC PACKAGE

DIP-16P-MO1

. Cycal;stlme: | allows extended page ional
ng min. boundary and two-dimensiona
* Low power ch|p solact PIN ASSIGNMBNT
482mW active, * Read-Modify-Write, RAS-only
20 mW standby (max.) refrash, and Page-Mods
» +10% folerance on +12V, capability v (f1 o] ves
=5V supplles « On-chip latches for Addresses o ]2 1507 cas
» Al Inputs TTL compatible, low and Data-in
capacitive load » Compatible with MK4118 wl]s _ “Deour
AR E 4 - E 13 j Ag
MB8116 BLOCK DIAGRAM g
[ — o [ W B -be
i 4! o2 R = |
e ' 5 A [} 0[] as
g~ | I voo & 8| ] vee

l MEWORY SARAT l

*— AT

This device contains circuitry to prolect the
inputs agalnst damage dus to high static

voltages or electric fields. Howaver, it is ad-
vised that normal precautions be taken to
avold application of any valtage higher than
maximum rated voltages to this high im-
pedance circult.

e — rven [ason

MEMORY ARARY

AW ADURESS BURFIR

DummT LS
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ABSOLUTE MAXIMUM RATINGS (see Note)

MB3)116E/MBSL1SH

Rating Symbol Value Unit
Voltage of any pin relative 10 Vgg VN, YouT =05 to +20 v
Voltage on Ypp, Yoo supplies relative to Vgg Voo, Voo -05tc +15 vV
Vee-Vas (VopVss > 0V - 0 v
Storage Temperature E;r:tll'; Tstg :% :g ::522 *C
Power Dissipation Pp 10 w
Short circuit output current — 50 mA
RECOMMENDED OPERATING CONDITIONS
{Referenced to Vgg)
Parameter Symbol Min Typ Max | Unit | Opsrating Temperature
Supply Voltage Voo 108 | 120 ] 132 | v
P Voo 4.5 5.0 55 "
(5] Vs 0 0 0 v
. 1] VBg ~45 | 50| ~55| V 0°Cto +70°C
Input High Voltage BAS, CAS, WE 1] ViHG 27 — 6.5 v
Input High Voltage except RAS, CAS, WE [T ViH 24 - 85 v
Input Low Voltage, all inputs i ViL -0 [ = 08 v
STATIC CHARACTERISTICS
{Recommended operating conditicns unless otherwise noted.)

Parameter Symbol Min Max Units
OPERATING CURRENT L Inp1 35 mA
Average powsr supply current RAS, CAS cycling;tae = min) BE1 - 300 sA
STANDBY CURRENT Ipo2 15 mA
Power supply current (RAS = CAS = Vi) Igpp - 100 uA
REFRESH CURRENT Ippa — 25 mA
Average power supply current
{RAS cyeling,CAS = V)c;tac = min) lggs - 300 nA
PAGE MODE CURRENT IoD4 — 27 mA
Average power supply current
{RAS = Vi, CAS cycling; tpg = 225ns) igRa - 300 b
Voo POWER SUPPLY CURRENT k] 1 =10 10
{Data out is disabled) ce #A
INPUT LEAKAGE CURRENT | 10 10 A
Input leakage current, any input {(Vgp = —5V,0V = V) s 7V, I
all other pins not under test = V)

QUTPUT LEAKAGE CURRENT

(Data out is disabled, OV < Vg < 55V) oL —10 10 A
OUTPUT LEVELS

Qutput high voltage {loy = ~SmA} Vou 2.4 A4
Qutput tow voltage {Ig. = 4.2mA) VoL 04 V

Notes: 1. All voHages are reference to Vgs.

2, Dulput voltage will swing from Vgg to Voo when activated with no gurrent loading. For purposes of maintatning data in the
standby mode, Voo may be reduced to Vgg without affecting refresh operations or data retention, However, the Vg {min)

specification is not guaranteed in this mode.

3. When Data out iz enabled, Ve power supply current dapends upon cutput loading; Voo is connected to the output buffer

anly,
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MBS116E/ MB8116H

CAPACITANCE
Ta = 26°C)
Parameter Symbol Typ Max Unit
Input Capacitance Ag ~ Ag, Diy CINT - 5 pF
Input Gapacitance RAS, CAS, WE Cinz — 10 pF
Output Capacitance Doyt Couyr — 7 pF
DYNAMIC CHARACTERISTICS
{Recommended Operating Conditions unless otherwise noted.)
MBE&116E MB8116H
Parameter Symbel Units
Min Max Min Max
Time between Refresh tREF - 2 - 2 ms
Random Read/Write Cycle Time tro 375 - 375 — ns
Read-Write Cycle Time trwe 375 - 375 — ns
Page Mode Cycle Time tpc 225 — 170 — ns
Access Time from RAS tRAC — 200 — 150 ns
Access Time from CAS (B9 tcac — 135 — 100 ns
Qutput Buffer Turn Off Delay toFF 0 50 0 50 ns
Transition Time tr 3 50 3 35 ns
AAS Precharge Time tap 120 — 100 — ns
RAS Pulse Width 1RAS 200 32000 150 32000 ns
RAS Hold Time tRsH 135 — 100 — ns
CAS Precharge Time tep 80 — 80 — ns
CAS Pulse Width tcas 135 10000 100 10000 ns
CAS Hold Time tosH 200 - 150 — ns
AAS to CAS Delay Time tacp 30 65 25 50 ns
CAS to RAS Pracharge Time torp -20 — —20 - ns
Row Address Set Up Time taSR 0 - 0 — ns
Row Address Hold Time tRraH 25 — 20 - ns
Column Address Set Up Time tasc -5 - -5 - ns
Column Address Hold Time tcaH 55 — 45 - ns
Column Address Hold Time Referenced to RAS tar 120 — 95 — ns
Read Command Set Up Time tRCS 0 — 0 — ns
Read Command Hold Time trcH 10 — 10 — ns
Write Command Set Up Time twes ~10 — —10 — ns
Write Command Hold Time twoH 55 —_ 45 — ns
Write Command Hold Time Referenced to RAS twer 120 - 95 — ns
Write Command Pulse Width twe 55 — 45 — ns
Write Command to RAS Lead Time tRWL 80 — 60 - ns
Write Command to CAS Lead Time towl 80 — 80 — ns
Data In Set Up Time tpg 0 — 0 - ns
Data In Hold Time ) toH 55 —_ 45 - ns
Data In Hold Time Referenced to RAS tDHR 120 — 95 - ns
CAS to WE Delay towp 95 - 70 - ns
RAS to WE Delay [ tRwD 160 - 120 - ns
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MBBIISE/MB81I6H

Hotes: 4. Several cycles are required after power up before proper device operation |5 achieved. Any B cycles which parform
refresh are adequate for this purpose.
5. Dynamic measurements assume ty = 5ns.

Ving(min) or V\y(min) and V|, {mex) are raferenca levels for measuring timing of input signals. Also, transition times

are measured between VYo or Vi and V).

7. Assumes that tpep £ teopimax). If 1gep s greater than the maximum recammended value shown in this table, tgac
wiil increase by the amount that tgep exceeds the value shown.

B. Assumes that tpep = tpepimax).

9. Measuted with a load equivalent to 2 TTL loads and 100pF.

10. Operatlon within the tpopimax) limlt insures that taepimax) can be mel. trepimax} is specified as a reference point
only; I tpep Is greater than the spacifiad taopimax) limiy, then access time is controlled exclusively by teac.

1. twes towp and tpyp are not restriclive operating parameters. They are Included in the data sheet as slsctrical
characteristics only. If tweg = tyog{min, the cycle is an early write cycle and the data oul pin will remain open cir-
cuit {high impedance) throughoul entire cycle.

If town 2 towpiming and tpwp 2 trwpiming, the cycle Is a read-wrile Gycle and data oul will contain data raad from
the selectad cell. It nelther of ihe above sets of conditions is salisfied the condition of the data out is indeterminate.

™

toac

TIMING DIAGRAMS
READ CYCLE
tre
YR»‘TS ]
—_— Vibg— 3 tan
RAS Vire N —| \
tosH— -—j ’ tap
|
taco AsH = f—terp——1
_ Vine— tcas 4 y
m A L/ A
!LP
tasp ‘RAHt tcAn
bt -—.-1 Asc"-| \
ROW COLUMN T -
ADDRESSES ADDRESS ”' ADDRESS ,>( s x
tncs’—* —= tacH r——
W_E . T L * .
|

thac —={ |=—1toFrF
You- _ 7 VALID
Dout OPEN y DATA p————

VoL—
U Don't Care
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MBS1SE/ MBSU6H
TIMING DIAGRAMS (Continued)

b - —-tRC c
—irag ~
o Ving— ‘AR | P‘!
RAS
ViL— \L —’ g L L
—— 1
U il tRsp— Lo F—'RP
tRoD toas e —
- |
ADDRESSES
WE
Dy
W, -
Dout vOH_ OPEN
o 3 pow't care
READ-WRITE/READ-MODIFY-WRITE CYCLE
P e . fAWG
thas
—_ |
= Vine— taR
AR e \‘ 7 3 \_
: trsh 'Re
tRCcD— cas fere
J— Vine— ’ 4
TAS \‘ J_/
tep
icam
. COLUMN )
ADDRESSES ,\"- ACDRESS
T
tAwD tewL ——
!— towp TAwL—=
'
WE
we
toac—= ——1 [torr

Van— b VALID "}_ —
Pout vy - OPEN LY DATA F
L_| thao — oM
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MRSIISE/MBS1I6H

TIMING DLAGRAMS (Continued)

“RAS-ONLY" REFRESH CYCLE
NOTE:; CAS = Vg, WE = Don't Care
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MBSLI4E/MB8LI6H

TIMING DIAGRAMS (Continued)

PAGE-MODE WRITE CYCLE

DESCRIPTION

Address Inputs:

A total of fourteen binary input
address bits are required to
decode any one of 16,384 storage
cell iocations within the MB8116.
Seven row-address bits are estab-
lished on the input pins (Ag
through Ag) and latched with the
Row Address Strobe (RAS). The
seven column-address bits are
established on the input pins and
latched with the Column Address
Strobe (CAS). All input addresses
must be stable on or before the
falling edge of RAS. CAS is inter-
naily inhibited {or “gated"c_b%
RAS to permit triggering of CA
as soon as the Row Address Hold
Time (gan) specHication bhas
besn satisfied and the address in-
puts have been changed from
row-addresses to column-ad-
dresses.

Write Enable:

The read mode or write mode is
selected with the WE input. A
logic high {1) on WE dictates read
mode; logic low {(0) dictates write

mode. Data Input is disabled
when read mode |s selected. WE
can be driven by standard TTL cir-
cuits without a pulf-up resistor.

Data Input:

Data is written into the MB8116
during a write or read-write cycle.
The last falling edge of WE or
CAS is a strobe for the Data In
{Dn) register. In a write cycle, if

is brought tow (write mode)
before CAS, Diy s strobed by
CAS, and the setup and hold
times are referenced to CAS. In a
read-write cycle, WE will be
delayed until CAS has made its
negative transition. Thus Dy is
strobed by WE, and set-up and
hold times are referenced to WE.

Data Qutput:

The output buffer is three-state
TTL compatible with a fan-out of
two standard TTL loads. Data-out
is the same polarity as data-in.
The output is in a high impedance
state until GAS is brought low. In

aread cycle, or a read-write cycle,
the output is valid after trac from
transition of RAS when tpcp
{max} is satisfied, or after {cac
from transition of CAS when the
transitlon occurs after trco
%‘ng}. Data remains valld until

AS is returned to a high level. In
a write cycle the identical se-
quence occurs, but data is not
valid.

Paga-Mode:

Page-mode operation permits
strobing the row-address into the
MB8116 while maintalning RAS at
a logic low {0) throughout all sue-
cessive memory operations In
which the row address doesn't
change. Thus the power dis-
sipated by the negative going
aedge of RAS is saved. Futher, ac-
cess and cycle times are de-
creased because the time nor
maily required to strobe a new
row-address s eliminated.
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Refresh:

Refrash of the dynamic memory
cells is accomplished by perform-
ing a memory cycle at each of the
128 row-address at least every
two milli-seconds. Any operation
in which RAS ftransits accom-
plishas refresh. AAS-only refresh
avoids any output during refresh
because the output buffer is in
the high impedance state unless
CAS is brought low. Strobing
each of the 128 row-addresses
with RAS will cause all bits in
each row to be refreshed, RAS-
cnly refresh results in a sub-
stanial reduction in power
dissipation.

Power Considerations:

The output buffer of the MB8116
can be powared via Vg from the
supply voltage {normally 5 volts)
to which the memory s interfac-
ed. In standby operation, Voo
may be removed without affec-
ting refresh. Thus standby power
is conserved because all the
power supplies for the peripheral
circuitry with the exception of
RAS timing and refresh address
is turned off. Most of the MB8116
circuitry, including sense
amplifiers, is dynamic, and most
of the power drain comes from an
address sirobe (RAS or CAS)
edge. Thus, dynamic power dis-

MBS1SE/ MB81ISH

sipation depends mostly on
operating frequency,

Power Up:

NoO particular supply sequencing
is required for the MB8116.
However, absolute maximum
ratings must be adhered to. Thus,
Vag should be turned on first and
turned off last, and Vpg is turned
on. After power is applied, several
cycles are required before proper
operation is assured. About eight
refresh c¢ycles should be suffi-
cient to accomplish this.

Current Waveiorms

NOTE: Vpp = 13.2V,Vgg = —4.5V, Ta = 25°C
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MBS11SE/MB8LISH

TYPICAL CHARACTERISTICS CURVES (Continued)
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TYPICAL CHARACTERISTICS CURVES (Continued)
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FUJITSU
MICROELECTRONICS

NMOS 16,384-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB8117-10
MB&8117-12

DESCRIPTION

The Fujitsu MB8117 is a fully
decoded, dynamic NMOS ran-
dom access memory organized
as 16,384 one-bit words. The
design is optimized for high-
speed, high performance appli-
cations such as mainframe
memory, buffer memory periph-
eral storage and environments
where low power dissipation and
compact layout are required.

Multiplexed row and column ad-
dress inputs permit the MB88117
to be housed in a standard 16-pin
DIP. Pin outs conform to the
JEDEC approved pin cut.

FEATURES
+ 16,384 x 1 RAM, 16 pin
package
« Silicon-gate, Double Poly
NMOS singla-transistor cell
» Address access time
100 ns max {MB&8117-10)
120 ns max {MB8117-12)
* Cycle time,
235 ns min {MB8117-10)
270 ns min (MB8117-12)
s Low power:
182 mW max (MB8117-10)
160 mW max (MB3117-12)
19.5 mW max (Standby)
= +5V single power supply,
+10% tolerance
* On-chip substrate bias
generator
+ All inputs TTL compatible,
low capacitive load

MB8117
BLOCK DIAGRAM

P

NTEn,
Anph

cLoce
|
CouNTER r

The MBB8117 is fabricated using
silicon-gate NMOS and Fujitsu's
advanced Double-Layer Polysili-
con process. This process,
coupled with single-transistor
memory storage cells, permits
maximum circuit density and
minimal ¢hip size. Dynamic cir-
cuitry is employed in the design,
including the sense amplifiers.

Clock timing requirements are
non-critical, and power supply
tolerance is vary wide. All inputs
are TTL compatible; the output is
three-state TTL.

+ Three-state TTL
compatible output

¢ Pin 1 auto refresh
capability

* Commeon /O capabllity
using “Early Write”
operation

» Output unlatched at cycle
ond allows extended
page boundary and two-
dimensicnal chip select

* Read-Modity-Write, RAS-
only refresh, and Page-
Mode capability

* On-chip fatches for
Address and Data-in

« Offers two varlations of
hidden refresh

» Pin compatible with
MK4516 and MCM4&16

£oL s
CECODER

SEMEE et
142 GATING

5N BT
ETORAGE CELL

CERDIP PACKAGE
DIP-16C-C03

PLASTIC PACKAGE

DIP-18P-M01
PIN ASSIGNMENT
RESH[ |1 7 18] Jvsg
Din[l2 15 | CAS
we[1s 4 14 Jogyr
Ras[]a §§ 13 ] A
as[s :..:. 12[ ] A,
a:f]s - 11 ] A
a[]7 10] ] A
vec[]s g Ine.

This device contains circuitry to protact
the inputs against damage due to high
static voltages or electric figlds. However,
i is advised that normal precautions be
taken to avoid appilcation of any voltage
high ihan maximum rated voltages to this
high impedance clrouit.




ABSOLUTE MAXIMUM RATINGS (See Note)

MB8117-10/ MB8117-12

Rating Symbol Vailue Unit
Voltage on any pin relative to Vgg Vin. Yourt -1to +7 Y
Veoltage on Voo pin relative to Vgg Voo —110 +7 V
Cerdip —556to +150 B
Storage Temperature Flastic Tsig a0 to £125 C
Power dissipation Po 1.0 W
Shert circuit output current - 50 ma

NOTE: Permanent deovice damage may ocour if ABSOLUTE MAXIMUM RATINGS are exceeded. Funclional operational should be
restricted to the conditions as detailed In the operational sections of this data sheet. Exposure to absolute maximum rating
condltions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

{Referenced to Vgg)

Operating
Parameier Symbol Min Tvp Max Unit Temperature
Supply Voltage Voo 45 5.0 5.5 i
Vss 0 0 0 v 0°Cte +70°C
Input High Voitage, ail inputs YiH 2.4 - 6.5 A
Input Low Voltage, all inputs ViL -1.0 — 08 A
CAPACITANCE (T, = 25°C)
Parameter Symbol Typ Max Unit
input Capacitance Ay — Ag, Diy Cint - 5 pF
Input Capacitance RAS, CAS, WE, RFSH] Cing — 8 pF
Qutput Capacitance Doyt Cout — 7 pF
STATIC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
MES117-10 MBB11712
Parameter NOTES Symbol Min Max Min Max Unit

OPERATING CURRENT Average Power

Supply Current (RAS, TAS cycting; trg = Min) loe - 33 — 29 maA,
STANDB8Y CURRENT Power

Supply Current (RAS = TAS = vy, lcgz — 3.5 - a5 mA
Doyt = High Impedance)

AEFRESH CURRENT 1 Average Power

Supply Current (RAS eycling, loca - 25 - 22 mA
ﬁA% = ViH; tre = Min)

PAGE MODE CURRENT Average Power

Su%?ly Current1 (RAS = V), loos — 25 - 22 mA

cycling, tpg = Minj

REFRESH CURRENT 2 Average Power Supply

Current {RFSH cycling, RAS = CAS = V|iy; tpc = Min) lccs — 28 — 25 mA
INPUT |LEAKAGE CURRENT

Current, any input {0V = V|y= 5.5V) e -10 10 =10 10 pA
Input pins not under test = OV,

4.5V= Yoo = 5.5V, Vgg = OV

OUTPUT LEAKAGE CURRENT (Data

out is disabled, OV < Voyr <5.5V oy -10 10 —-10 10 wA
QUTPUT LEVEL Output Low Voltage

{loL = 4.2 mA) VoL — 0.4 — 0.4 v
OUTPUT LEVEL Qutput High Voltage

floH = =5 mA) VOH 24 — 24 - v

MNolas: |I| I is depandent on cutput icading. Specified values are obtained with the outpul opan.
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MB8117-10/ MB8117-12

DYNAMIC CHARACTERISTICS [NOTES 1.3, 3]

{Recommended operating cenditions unless otherwise noted.)

MB 8117-10 MB 811712 .
Pararneter Symbol Unit
Min Max Min Max
Tirne Between Refresh tREF — 2 — 2 ms
Random Read/Write Cycle Time tre 235 - 270 — ns |
Read-Write Cycle Time tRwe 285 — 320 - ns
Page Mode Cycle Time o tpe 125 - 145 — ns
Access Time from RAS T @@— i taac | ; | 100 - 120 ns
Access Time from CAS BE | teae - 55 - 65 ns
Output Buffer Turn O Delay tarE 0 45 0 50 _ns |
| Transition Time 15 3 50 3 50 ns
| FAS Precharge Time tar 110 - 120 | — s
RAS Pulse Width tnas | 115 | 10000 | 140 | 10000 | ns |
| RAS Hold Time thar | 70 _ 85 -- hs
CAS Prechange Tlme tall cvcies except page mcgg:le] tepm 50 — 55 - ns
CASP Precharge Tim; Hs?ge made o.;im - Tcp 60 | - 70 - ns
CAS Pulse Width . teas | 56 | 10000 | 65 | 10000 | ns |
CAS Hold Time T T s J 00 TS T2 T ST
RAS to CAS Detay Time 78 | teco | 25 45 25 56 ns
CAS 1o RAS Precharge Time T T .-E,;p ....... o [ = o T < __5_75__‘
Row Address Set Up Time o _—_ tels"n_—w F ) - 0 - | ns
| Row Address Hald Time | tran ___15: d_ — 15 = ns:
Column Address Set Up Tlme T tase 0_ T =] D— — | n‘s
Column Address Hold Time Ican 15 — ‘IS_ - ns
Column Address Hold Time Referenced mﬁs teé 66_ T = ?b T | r;s
| Read Command d Set Up Time taes T - o — s
| Read Command Hold Time tagw | 0 — 0 — |__ ns |
Write Command Set Up Time @ | twes o | = & | = s
Write Command Hold Time twen 30 — 35 — ns |
Write Command Hold Time Referenced to RAS tw_é; 75 - 90 - ns |]
| Write Command Pulse Width twe | 30 — 13 | = | ms |
Write Command to _FETS lead Time tgwt ) _6@_ j— N 65__ = ] _n_s I
‘Write Command 1o CAS Lead Time towe | 95 - 50 - ns |
Data tn Set Up Time _ _ =3 _4 o1 =19 = | m |
Data In Hold Time Ctow | 30 - 35 - ns
Data In Hold Time Referenced 10 RAS tonm | 75 — | 90 - |7ns
TAS 1o WE Delay B | tcwo | 55 1 es - ns
RAS to WE Delay - Bl | tawo _L 100 - 120 | — ns
Read Command Hold Tlme Referenced to RAs | thmn | 20 - 25 | — ns
FIFSH Set Up Time Referenced to RAS trsm } 11_0“ I 120§ — ns
AS to RFSH Delay tarn | 110 | — | 120 — | s
W‘ Cycle Time tec 236 | — 270 - ns
RFSH Pulse Width tep 100 - 120 - ns
| RFSH Hold Time Referenced to BAS 08 | tewm o - 0 - ns
| RFSH Precharge Time B 110 - 120 — ns
RFSH 10 RAS Delay [ | trpo § 55 — | 65 — s |




Noles:

(Al

[l

An inltial pause of 200, is required. Then several cycles
are required after power up before proper device opera-
tion is achieved. Any 8 cycles which perform refresh are
adequate for this purpose.

If internal refrash counter is to be effactive, a minimum
of 64 active RFSH initialization cycles is required. The
internal refresh counter must be activated a minimum of
128 times avery 2 ms if the AFSH refresh function is us-
ed

Besides RFSH must be held high even if the RFSH
refresh function is not used.

Dynamic measurements assume tt = 5ns.

Vinimin} and V) imax) are raference levels for measur-
ing timing of input signals. Also, transition times are
measured batween Vg and V.

Assumas that taop < tpep(mas). I taen 18 greater than
the maximum recommended value shown In this tapie,
tRac will increass by the amount that igcp exceeds the
value shown,

& [l

MB&117-10/MBB117-12

Azsumes that tpep > tpepimaxh

Maasured with a lead equivalent to 2 TTL Ioads and
100pF.

Operation within the ipgpimex) Jimit insures that
tragimax) can be met. tgopi{max} is specified as a
referance paint only; if tgop is greater than the specified
tpepimax) limit, then access time is controlled eax-
clusivaly by teac.

tpaciming = tgayiming + 2t + tasc{min).

hwis: towo and tawp are not restrictive operating
parameters. Thay are included in ihe data shael as alec-
trical characteristics anly. U byes > twes{ming, the cy-
cle is an early write ¢ycle and the data out pin will re-
main opan circuit (high impedance} throughoui antira
cycle. If towp > towpimin) and tawp > trwpiming, the
cycle is a read-write gycle and data out will contain data
read from the selected gell. It neither of the above sets
ot conditions is satisfied the condition of the data out is
indeterminate.

Test mode write cycle only.

READ CYCLE
ViH—
RFS Vi~ _/
'R
t
FSR tAay
—_— Wiy - . AR
RAS N / I\
Vi -
fcan ap
tRen RS H e {2 R ]
t
Vi CAS =
CAS
Vi - \ -\t / \._
t
PN
tasm | [TRAaM  tasc tead
ADDRESSES
WE
tRAC b—OFF
Von- N F R E
CouT VoL - OPEN { DATA >____..._.
Don‘tCare
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ADDRESSES

DouT

Din

WRITE CYCLE (EARLY WRITE)
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_ t tDHR
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REAL-WRITE /READ-MODIFY-WRITE CYCLE
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T
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tREH TRP =]
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ADDRESSES ™

DouTt

H
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ADDRESSES M

Daur

RAS-ONLY REFRESH CYCLE
Note: RFSH = Vi, TAS = V), WE = Don't Care

MB8L17-10/MB8117-12 —‘

tRC
tRAS
Viv~ /( \\___
ViL- ¥
tAAM f tRp
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Vim- ROW
ADDRESS
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PAGE-MODE READ CYCLE
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PAGE-MODE WRITE CYCLE
—— Vg~
HAF5H ol en
tRAS
RAS
TAS

v
ADDRESSES

WE
Din
Don't Care
HIDDEN RAS-ONLY REFRESH CYCLE
N Vin= "y
AFSH JH
1IH™
FSR TRAS ——1RF
== Vin- 3 i R
RAS vi— N 7 N
-‘—tRCO—-—
|
_ V- \ —
CAS V- /
teaH lasSR TRaAH
P Gl I e
ADDRESSES cOL. ADD. ROW ADD.
TR R ]
WE
oA
tRAC
Vou- v
Dout vg:— — VALID DATA
L}

Don't Care
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RFSH REFRESH CYCLE
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RFSH V:H_ ¥
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ANDRESSES
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HAS ViL—
_ Vi
R
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AFSA iy

ADDRESSES _ ROW
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cac
ot B 1, £ ] 10FF4‘ Fum—
o, V-
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RFSH COUNTER TEST WRITE CYCLE
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T Vi~
3
AFsH Vem
Vg o —— ‘-.—u:._.p
FRD . one
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—— Win— k'
LAS Vi~ \r k
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I
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WE
T
———lgs__\ FtDH
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DESCRIPTION

Address Inputs

A total of fourteen binary input ad-
dress bits are required to decode any
1 of 16,384 storage cell locations
within the MBB117. Seven row-ad-
dress bits are established on the in-
put pins {Ag through Ag) and latched
with the Row Address Strobe (RAS).
Then seven column-address bits are
established on the input pins and
latched with the Column Address
Strobe (CAS). Ali input addresses
must be stable on or before the fall-
ing edge of RAS. CAS is Internally in-
hibited (or “gated™} by RAS to permit
triggering of CAS as soon as the Row
Address Hold Time (tpaH) specifica-
ticn has been satisfied and the ad-
dress inputs have been changed
from row-addresses to column-ad-
dresses.

Write Enable

The read mode or write mode is
selected with the WE input. A logic
“high” on WE dictates read mode;
logic “low” dictates write mode.
Drata input is disabled when read
maode is selected. WE can be driven
by standard TTL circuits without a
pull-up resistor.

Data Input

Data written into the MB8117 during
a write or read-write cycle. The last
talling-edge of WE or CAS is a strobe
tor the Data In (D) register. In a
write cycle, if WE is brought low
{write mode) before TAS, Dy is
strobed by CAS, and the set-up and
hold times are referenced to CAS. In
a read-wrlte cycle, WE will be
delayed untii CAS has made its
negative transitlon. Thus Dyy is
strobed by WE, and set-up and hold
times are raferenced to WE.

Data Output

The cutput buffer is three-state TTL
compatible with a fan-cut of two
standard TTL loads. Data-cut is the
same polarity as data-in. The ocutput
{s in a high impedance state until
CAS is brought low. In a read cycls,
or a read-write cycle, the output is
valid after tgac from transition of
RAS when {ipop (max) is saisfied, or
after tcac from transition of TAS
when the transition occurs after
taco (max). Data remains valid untll

is returned to a high level. In a
write cycle the identical sequence
occurs, but data is not valid.

Page-Mode

Page-mode operation permits strob-
ing the row-address into the MBS117
while maintaining BAS at a logic
“low" throughout all successive
memory operations in which the row-
address doesn't change. Thus the
power dissipated by the negative go-
ing edge of AAS is saved. Further, ac-
cess and cycle times are decreased
because the time normally required
to strobe a new row-address is elimi-
nated.

RAS-Only Refrash

Refrash of the dynamic memory cell
is accomplished by performing a
memory cycle at each of the 128 row-
addresses at least every two mil-
liseconds. RAS-oniy refresh avoids
any output during refresh because
the output buffer is in_the high im-
pedance state unless CAS is brought
low. Strobing each of the 128 row-
addresses with BRAS will cause all
bits in each row to be refreshed, Fur-
ther RAS-only refresh results in a
substantial reduction in power dissi-
pation.

RFEH Refresh

RFSH type refreshing available on
the MB8117 offers an alternate
refresh method. When RFSH (Pin 1)
is brought low and RAS is inactive,
on-chip refresh control clock
generators and a refresh address
counter are enabled and an internal
refresh operation takes place. When
RFSH is brought high {inactive) the
internal refresh address counter is
automatically incremented in prepa-
ration for the next RFSH cycle. Only
RFSH activated cycles affect the In-
ternal refresh address counter. The
use of RFSH type refreshing elimi-
nates the need of providing addi-
tional external devices to generate
refresh addresses.

Hidden Refresh

Hidden Refrest Cycle may take
place white maintaining latest valid
data at the output by extending CAS
active time from the previous
memeory read cycle,

The MBB117 offers two types of Hid-
den Refresh. They are referred to as
Hidden BAS-Only Refresh and Hid-
den RFSH Refresh,

1} Hidden BAS-Only Refresh
Hidden RAS-Only Refresh is perform-

ed by hofding CAS at V_ and taking
RAS high and after a specified
precharge period (tpp), executin
“RAS-Cnly" refresh, but with CAS
held low, RFSH has to be heid at V.
2} Hidden RFSH Refresh

Hidden RFSH Refresh s performed
by holding CAS at V)_ and taking
RAS high and after a specified pre-

charge period (igrp), executing :

RFSH refresh, but with CAS held low.
A specified precharge period {(topn)
is required bhefore normal memory
Read, Writa or Read-Modify-Write cy-

cle after performing either type of |

Hidden Refresh.

RFSH {FIN 1} TEST CYCLE

A special timing sequence using the
PIN 1 counter test cycle provides a
convenient method of verifying the
functionality of the RFSH activated
circuitry.

when RFSH is activated prior to and
remains valid through a normal write
cycle, the Dy is written into the
memery location defined by the cur-
rent contents of the on-chip refresh
counter and the column address pre-
sent at the external address pins dur-
ing the high-to-low transition of CAS.
{Ses PIN 1 countar test writa timing
diagram.)

The following test procedure may be
used to verify the fungtionality of the
internal refresh countar. There are a
muititude of patterns and sequences
which may also be used to verify the
RFSH feature. This test should be
performed after it has been confirm-
ed that the device can uniquely ad-
dress all 16,384 storage locations.

SUGGESTED RFSH COUNTER TEST

PROCEDURE

1. Initiallze the on-chip refresh
counter. 64 cycles are adequate
for this purpose.

2. Write a test pattern of zeroes info
the memory at a single column ad-
dress and all row addresses by us-
ing 128 RFSH {pin 1} refresh
counter test write cycles.

3. Verify the data written into the
RAM by using the coiumn address
used in step 2 and sequence
through alt row address combina-
tions by using conventional read
cycles,

4. Compliment the test pattern and
tepeat steps 2 and 3.
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FUJITSU
MICROELECTRONICS

NMOS 16,384-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB8118-10
MB8118-12

DESCRIPTION

The Fujitsu MB8118 is a fully de-
coded dynamic NMOS random ac-
cess memory organized as 16,384
one-bit words. The design is op-
timized for high-speed, high per-
farmance applications such as
mainframe memory, buffer memory
peripheral storage and environ-
ments where low power dissipation
and compact layout are required.

Multiplexed row and column ad-
dress inputs permit the MB8118 to
be housed in a standard 16-pin DIP.
Pin outs conform to the JEDEC ap-
praved pin out.

FEATURES
« 16,384 < 1RAM, 16 pin package
# Silicon-gate, Double Poly
NMOS, single transistor cell
® Address access time:
100 ns max (MB&118-10)
120 ns max (MB8118-12)
# Cycle time:
235 ns min (MB8118-10)
270 ns min (MB&118-12)
* Low power:
182mW max (MB&118-10)
160mW max (MB8118-12)
16.5mW max (Standby)

» +5V single power supply, = 10%
tolerance
# On chip

generator

substrate bias

MB8118 o
BLOCK DIAGRAM

T mT
LATCH 1021

sEr
-i T '7 were |
Lotk —ie

BT
LaTen IROW:

The MBB118 is Fabricated using
siticon-gate NMCS and Fujitsu’s ad-
vanced Double-Laysr Polysilicon
process. This pracess, coupled with
single-transistor memory starage
cells, permits maximum circuit den-
sity and minimal chip size. Dynamic
circuitry is employed in the design,
including the sense amplifiars.

Clock timing requirements are non-
critical, and power supply tolerance
is very wide. All inputs are TTL
compatible; the output is three-
state TTL.

= All Inputs TTL compatible, low
capacitive load

e Three-state TTL compatible
output

» Hidden refresh capabllity

o Common /O capability using
“Early Write” operation

& Output unlatched at cycle end
allows extended page bound-
ary and two-dimensgional chip
select S

+ Read-Modify-Write, RAS-only
refresh, and Page-Mode
capability

® On-chip latches for Addresses
and Data-in

* Pin compatible with Intel 2118
and MCM4517

GEN,

300K GEM T
WO 2 - 1

COLUMN DaTs

DECODER 1"
BUFFER

*{

DATH

SENSE AMPS
1 GATING

—Daut

cuT
BUFFER

18,385 1T
STURAGE ELL

R DECOGER

—ng

JE——.

CERDIP PACKAGE
DIP-16C-C03

PLASTIC PACKAGE
DIP-16P-M01

PIN ASSIGNMENT
NG [ ~ e [ vge
o2 151 CAS
WE[ 3 1] Doy
RAS []» gi 137 A

sCs <2 12da

e S v[A

A 1074
vec []8 9 IN.C.

This device contalng circuitry 1o prolect the
inputs against damage due to high static vol-
tages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum ratad voltages tQ this high impedance
circuil.
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MB8118-10/MB8118-12
ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Voltage on any pin relative to Vgg Vin: Vourt =110 +7 v
Voltage on ¥ cg pin refative to Vgg Voo —1to +7 v
Storage temperature l%ﬂ;— TsTG :E% {3 1}32 °C
| Power dissipation o 1.0 W
Short circuit output current — 50 ma
HOTE: Fermanent device damage may occur | ABSCOLUTE MAX KUK AATINGS ara . Funiclional eperation should be G ter (her i as datailed in the aparational
sacliong af this data sheal. £: 1o abaoh tlng cond far dad periods may afect device ralabylivy.
RECOMMENDED OPERATING CONDITIONS
{Referenced to Vgg)
Value Operating
f Parametar Symbol Min ' Typ Max Unit Temperature
{ v 45 5.0 55 v
i Supply Voltage cc ]
i Vgg 0 0 Q v ;
} - - 0°Cto +70°C
Input High Voltage, all inputs WViH 2.4 — 6.5 v
Input Low Voltage, all inputs ViL -1.0 — [vi:} 1Y
CAPACITANCE (T = 25°C)
Value
Parameter Symbol Min Typ Max Unit
Input Capacitance Ag — Ag. DNy Cint — — 5 pF
Input Capacitance RAS, CAS, WE Cinz — — 8 pF i
Output Capacitance Doyt Cout — — 7 pF

STATIC CHARACTERISTICS

{Rscommended operating conditions unless ctherwise noted. )

MBa118-10 MBB118-12

Parameter Notes | Symbol | Min | Max | Min | Max | Unit
OPERATING CURRENT o
Average Power Supply Current {(RAS, CAS cycling; trg = Min) lccy — 33 — 29 mA
STANDBY CURRENT ! !
Average Power Supply Current (RAS = TAS = Vin, Dout — |
High Impedance) leez | — | 30 | — | 30 | ma
REFRESH CURRENT O
Average Power Supply Current (RAS cycling, TAS = Viy; tre = Min) loea — 25 — 22 mA
PAGE MODE CURRENT 0
Average Power Supply Current (RAS = v, CAS cycling, tpc = Min} loca — 25 — 22 mA
INPUT LEAKAGE CURRENT
Input Leakage Current, any input {0V =< Vyy = 5.5)
Input pins not under test = OV, 4.5V = Vo = 5.5V, Vgg = OV L -1 10 -10 10 KA
OUTPUT LEAKAGE CURRENT
{Data outis disabled, 0V < VgyT < 5.5V) loL -0} 10 | -10| 10 A
CQUTPUT LEVEL |‘
Cutput Low Voltage {Ip_ = 4.2 mA) VoL — 04 | - | 04 v
CUTPUT LEVEL
Cutput High Voltage (Igy = -5 ma) | Vou 24 - 24 ! — Y

Note: (1 Igg is dependent on output loading. Specified values are obtained with the output open.
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MEBE8118-10/MB8118-12
DYNAMIC CHARACTERISTICS NOTES 1,23

{Hecommended cperating conditions unless otherwise noted.)

MB&118-10 MBs118-12
Parameter Notes | Symbol Min Typ Max Min Typ Max Unlt
Time Between Reafresh tREF — — 2 — -— 2 ms
Random Read/Write Cycle Time tRe 235 — —— 270 — - ns
Read-Write Cycle Time tRWC 285 —_ —_ 320 —_ — ns
Page Mode Cycle Time tpc 125 —_ — 145 — — ns
Access Time from BAS EE | tpac - — 100 - - 120 ns
Accass Time from CAS BE | ioac — — 55 — — 65 ns
Qutput Buffer Turn Off Delay toFF 0 — 45 0 —_ 50 ns
Transition Time 9% 3 —_ 50 3 — 50 ns
RAS Precharge Time tre 110 - — 120 - — ns
RAZ Pulse Width tRAS 115 — | 10000 | 140 — | 10000 s
RAS Hold Time tRsH 70 - — 85 — — ns
CAS Prechange Time {all cycles except page mode} i tcen 50 - —_ 55 — — ns
CAS Pracharge Time {Page mode only) top 60 — — 70 - — ns
CAS Pulse Width tcAs 55 — | 10000 | 85 — | 10000 | ns
CAE Hold Time togH 100 — — 120 — — ns
RAS to CAS Delay Time @ | tpep 25 - 45 25 - 55 ns
CAS to RAS Precharge Time Igrp 0 — — ] — — ns
Row Address Set Up Time tash 0 —_ — 0 — —_ ns
Row Address Hold Time tRaH 15 — _ 15 — — ns
Column Address Set Up Time tasc o - —_ 0 - = ns
Column Address Hold Time teaH 15 — — 15 —- = NS
Colurnn Address Hold Time Referenced to RAS tam 60 — — 70 — i — ns
Read Cammand Set Up Time . tRCS 0 — — 0 — = ns
Read Command Hold Time ! tReH o — — 0 - — ng
Write Command Set Up Time 2 twes v} — - o - — ns
Write Command Hold Time tweH N — — 35 —_ — ns
Write Command Hold Time Referenced to RAS twch 75 - — 90 — — ns
Write Command Pulse Width twp a0 —_ — 35 — — ns
Write Command to RAS Lead Time tRWL 60 — — 85 : — — ns
Write Command to CAS Lead Time tewL 45 — — 5 : — — ns
Data In Set Up Time tps o ! — — 0 | — — ns
Data InHold Time toH an - — — 35 — —  ns
Data In Hold Time Referenced to RAS toHR 75— - 90 — - ns
CAS 16 WE Delay town 55 . — — 85 — —_ ns
RAS to WE Defay ®] tawp | 100 | — — | 120 ] — - ns
Read Command Hold Time Aefersnced io RAS trRA 20 L — — 25 — —_ ns
Notes: 5 Operation within the trep (max) limit insures thal tyep (max) can

(@ An initial pause of 200us I8 required. Then several cycles are
required after power up before proper devica operation is
achieved. Any B cycles which perform refresh are adequale for this
purpose.

[ Dynamic measurements assume tT=5ns,

B ¥y [mind and Vi {max) are raferance levels for measuring timing
of input signals. Also, transilion limes are measured between V|
and V).

& Assumas that trop=1pcp {max). I trcp is greater than the maxi-
murn recommandead vatus shown in this table, trac will increase by
the aimount that trop exceeds the value shown.

El Assumes that trop>tRop {Max).

& Measured with & |oad equivalent o 2 TTL loads and 100pF,

be met. troo {max) is specified as a reference polntonly; iftRco is
greater than the speciflad tacp (max) iimit, then acoess time is
controfled exclugivaly by toae.

® IRGOiMin =Igan(min+ 2tr(tr=5ns}+tagciming.

@ twes towp and tRwp 8@ not restrictlve operating parameters.
They are included in the data shest as slectrical characteristics
oy, i bycg=twics (min), the cycla is an early write cycle and the
data out pin will rernain open circuit (high impedance} throughout
gntire cycle, Hicwp =towp (min} and trwo > trwo (Min), the cycle
is a read-write cycle and data out will contain data read from the
selected cell. if neither of the above sets of conditions is satisfied
the condition of the data out is indsterminate,
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READ CYCLE
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READ-WRITE/READ-MODIFY-WRITE CYCLE
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Vi~ tRAS
—— - TAR
RAS Vi —
I8 N I ] \
]
T tAsH tap ———
tRcD | ~——1CAs =tcRP=
oAk Vin— 1 4 -
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PAGE-MODE READ CYCLE

ME8118-10/MB8118-12

tAas
I Vin— 'h ‘AR
FAS Vi- 3 1) d
‘CSH;T"' tAsH tAp
l=tRcD Licas tee ~lcas CAS“‘ N ‘crp
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HIDDEN RAS-ONLY REFRESH CYCLE

ARG
tm— (P —=—
TRaA.
—_— Viw— 3 v
ARS V- N /] N
|‘_1RCD_-“
|
[ Vik-
CAS Vi tRAH
task tCAH tasm i""‘"tHAH
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f I
i< D NN
ARH
—_— Vin—
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t tOF F—e
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Voau— .
Dy
out  yort 4 VALID DATA
Bl oontcan
DESCRIPTION
Address Inputs

A total of fourteen binary input address bits
are required to decode any one of 16,384
storage cell locations within the MBENES,
Sewven row-address bits are established on
Ihe input pins {Ag through Ag)_and latched
with the Fow Address Strobe (RAS). Seven
culurnn-address bits are established on the
input ping and latched with the Colurn Ad-
dress Strobe (CAS). Allinput addresses must
bra stable on or before the falling edge of AAS,
CAS is internally inhibited {or “galed™) by
RAS to permit triggering of CAS as soon as
the Row Addrass Hold Time (igan) specifica-
tion has been satisfied andthe addressinputs
have been changed from row-addresses o
column-addresses.

Write Enable

The read mode or write mode is selected with
the WE input. A logic "high" on WE dictates
read mode; logic “low™ dictates write mode,
Data input_is disabled when read mode 15
selected. WE can be driven by standard
TTL circuits without a pull-up resisior,

Data Input;

Data is written into the MB8118 during a write
or read-write cycie. The Jast falling edge of

FIG. 1 HIDDEN REFRESH

Bour

WE or CAS is a strobe for ihe Data In (D}
register. In a write cycle, if WE is brought low
write mode) before CAS, Dyy is strobed by
, and _the set-up and hold fimes are refer-
enced to CAS. In a read-write cycle, WE will
be detaysd until CAS has made its negative
transition, Thus Dyy is strobed by WE, and
sat-up and hold times are referenced 1o WE.

Data Qutput

The ewrput buffer is three-state TTL compali-
ble with a fan-out of two standard TTL loads.
Data-put is the same polarity as data-in. The
output is in a high impedance state until CAS
is brought low. in a read cycle, or a réad-write
cycle, the output is valid after tpac from tran-
sition of HAS when tacp (max) is satisfied, or
after tcac from transition of CAS when the
rransition cocurs after tgep (max). Data re-
mamns valid until CAS i réturned o & high
level, In a write cycte the identival sequance
occurs, but data is not valid,

Page-Matle

Page-mode operation permits latching the
row-address inta the MBE11E and maintain-
ng RAS at a logic "low” throughoul alt suc-
CESSIVE memaory operations in which the

AEAD CYCLE

row-address doesn't change. This saves the
power required by a RAS cycle. Access and
cycle times are decreased because tha lime
normally required 1o sirobe a new row-
address is sliminated.

AAS-Only Retresh

Refresh of the dynamic memory is accom-
plished by performing a memory cycle at
each of the 128 row-addresses at feast every
two milfizseconds. RAS-only retresh prevents
any output during refresh because the output
buffer is in the high impgdance state since
CAS is at V|y. Strobing gach of the 128
row-addresses with RAS will cause all bits in
the memory ¢ be relreshad. RAS-only ra-
fresh results in a substantial reduction in
power dissipation.

Hidden Refrash

RAS-ONLY REFRESH CYCLE may take
place while maintaining valid oulput data.
This feature is referred to as Hidden Refresh.

Hidden Refresh is psrformed by holding CAS
at VL from a previous memory read cycle.
{See Figure 1 below)

_—L-- RAS OMLY REFRESH CYCLE

OPEN—<_

VaLlD DATA
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FIG. 2 — CURRENT WAVEFORMS (vge = 5.0V, T4 = 25°C)
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FUJITSU
MICROELECTRONICS

NMOS 65,536-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB8264-15
MB8264-20

DESCRIPTION

The Fujitsu MBB264 is a fully de-
coded, dynamic NMOS random ac-
cess memory organized as 65536
one-bit words. The design is optimiz-
&d for high-speed, high performance
applications such as mainframe
memory, buffer memory, peripheral
storage and environments where low
power dissipation and compact lay.
out are required.

Multiplexed row and column address
inputs permit the MB8264 10 be hous-
ed in a standard 16-pin DIP. PIn-outs
conform 1o the JEDEC approved pin
out.

FEATURES

« 55,536 x 1 RAM, 16-pin
package
+ Silicon-gate, Double Poly
NMOS, gingle transistor cell
« Row access time:
150ns Max (MBB264-15)
200ns Max (MB8264-20)
* Cycis time:
270ns Min {(MB8264-15)
330ns Min (MB8264-20)
* Low power:
22 mW Max Standby
275 mW Max Active (MB8264-15)
248 mW Max Active (MBS8284-20)
* +10% tolerance on +5V Supply
* On-chip substrate blas gensrator

= All inputs TTL compatible,
low capacltive load

The MBB264 is fabricated using sill-
con-gate NMOS and Fujitsu’s ad-
vanced Double-Layer Polysilicon pro-
cess. This process, coupled with
single-transistor memory storage
cells, parmits maximum circuit den-
sity and minimal ehip size. Dynamic
circuitry is employed in the design,
including the sense amplifiers.
Clock timing requirements are non-
critical, and power supply tolerance
s £10%. All inputsfoutputs are TTL
compatible.

« Three-state TTL compatible cutput

» “Galed” CAS

* 128 refrash cycles

* Common VO capability using
“Early Write" operation

= Qutput unlatched at cycle
ond allows extendad page
boundary and two-
dimensional chip aelect

» Read-Modity-Write, RAS-
ony refresh, and
Page-Mode capability

* On-chip latches for
Addresses and Data-in

* Hidden Retresh Capabliity

* Pin compatible with HM4864,

MK4164, TM54164, MCME665,
#PD4164 and IMS2600

MB82464 BLOCK DIAGRAM

RAS CLOGK GEM.
AS NGO 1

CLOGK REN. T
CAS —y ND. 2

WRITE —
CLOCK WE
GEN.

cowumn |, N O
DECODER [ BUFFER
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; LE N ) l;

F
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oy —]
a—| 5e
Ay — o
n— 25
A am

HOW

Ag DECOOER
Ay —|

Sour

SUBSTRATE
BIAS GEN.

85,538 BIT
STORAGE
CELL

CERDIP PACKAGE

DIP-16C-C04

PIN ASSIGNMENT
ne. ] A 16 vy
ow ] 2 15[ ] CAS
WEL]s 1417 ogyr
s+ Bz a[Ta
%Es ?% 120 ] 4,
a]s < 1] A,
A7 107 A
Veo 18 sOa
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MB8264-15/MBB264-20

ABSOLUTE MAXTMUM RATINGS (See NOTE}

Rating Symbol Vaiue Unit
Voltage on any Pin Relative to Vgg Vin, VouT -1to +7.0 v
Voltage on Vog Supply refative to Vgg Yoo 110 +70 A
Operating Temperature Top 0to +70 G
Storage Temperature Ts1 -5510 +150 "G
Power Dissipation Pp 1.0 w
Short Cireuit Gutput Current los 50 mA

NOTE: Farmananl devics damage may occur il ABSOLUTE MAXIMUM RATINGS are ahould d to 1he as datailed in the

opemtional sectlons of INla data shest. This device containg clroukry to polect The lnpuls against damaps due lo hlnn static wltaaas ar glectrlc lislda, Howeaver, il is

advised ihal normal jwecauthons ba taken 10 avoid application of any voltage higher (fan rated ges to this high Imp clrcult,
RECOMMENDED OPERATING CONDITIONS
(Referenced to Vgg)
Value
Parametst Symbol Min Typ Max Unit Temperature
Supply Voltage Voo 45 5.0 55 A
Yss 0 0 0 v 0°C to +70°C
Input High Voltage, all inputs Vi 24 — 6.5 v
Input Low Voltage, all inputs YiL -10 — 0.8 v
CAPACITANCE (T, = 25°C)
Value
FParameter Symbaol Min Typ Max Unit
tnput Capacitance Ag ~ Az, Diy Cint - - 5 pF
Input Capacitance RAS, CAS, WE CiNz - - 8 pF
Qutput Capacitance Doyt CauT - — 7 pF
STATIC CHARACTERISTICS
(Recommendged operating conditions unless otherwise noted.}
Parameter Symbol | Min | Max | Units
OPERATING CURRENT* MBE264-20 [ 45 mA,
Average power supply current {RAS, CAS cyching; tge = min} MB8264.15 cet — 50 mA
STANDBY CURRENT
Power supply current {RAS = CAS = V)u) lcce — 4 mA
REFRESH CURRENT* _ I MB8264-20 | 36 mAa
Average power supply current (RAS cycling, CAS = Vin; tre = min), MBE264-15 cc3 - 42 mA
PAGE MODE CURRENT * . L
Average power supply current {RAS = V), CAS cycling, tpg = min) (€] _ 34 mA
INPUT LEAKAGE CURRENT
Input leakage current, any input {0V < Vi < 5.5V) T8 -10 10 rA
Input pins not under test = 0V, Vg = 5.5V, Vgg = OV
OUTPUT LEAKAGE CURRENT
{Data out s disabled, 0V = VpyT = 5.5V) loL -10 10 nA
OUTPUT LEVEL
Output low voltage (loL = 4.2mA) Vou — 0.4 v
OUTPUT LEVEL
Cutput high voltage (loy = -5mA) Vou 24 —_ v

Note": Igc is dependent on gutput loading and cycle rates. Specified values are obtained with the cutput open.
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DYNAMIC CHARACTERISTICS nNotes

{Recommended operating conditions uniess otherwise noted.)

MB8264-15/ MB8264-20

MB8264-20 MBH284-15
Parameter Notes | Symbol | Min | Typ | Max | Min { Typ | Max | Unit
Timg between Refresh tAEF — — 2 - | — 2 ms
Random Readfrite Cycle Time tRo 30 | — — 270 | — — ns
Read-Write Cycle Time tewe | 35 | — — 00 | — — ns
Page Mode Cycle Time tpe 225 | — — 170 | — — ns
Access Time from RAS (4] [8] taae | — | — 2o | — | — [ 150 | ns
Access Time from 8AS GIEl | teac | — | — [ 18] — ) — 100 ] ns
Quiput Buffer Turn Off Delay torr 8] —_ 50 0 — 40 ns
Transition Time tr 3 — 50 3 — 35 ns
RAS Precharge Time tgp 120 | — — | 100 ] — - ns
BAS Pulse Width tpas | 200 | — |10000] 150 | — [10000] ns
RAS Hold Time trgn | 135 | — — | w0 — — ns
CAS Precharge Time {Page Mode Only} tcp 80 — — &0 - - ns
CAS Precharge Time (All Cycles Except Page Mode) tcpn 30 — _ 25 — — ns
CAE Pulse Width toas | 135 | — 10000 100 | — |10000| ns
CAS Hold Time tosH | 200 | — — | 180 | — — ns
RAS 10 TAS Delay Time tacp | 0| — | 85| 5| — | 50 | ns
CAE to RAS Precharge Time tCRP 0 — —_ 0 — — ns
Row Address Set Up Time task 0 — — G — — ns
Row Address Hold Time tRaH 20 | — — 15 | — — ns
Column Address Set Up Time tasc o | - — o | — - ns
Column Address Hold Time teAH 56 | — — 45 | — - ns
Column Address Hold Time Referenced to RAS tAR 20| - | — | & - | — ns
Read Command Set Up Time tres 0 - — ¢ — — ns
Read Command Hold Time thoH 0 - — o — — ns
Write Command Set Up Time I twos { =10 | — - -1 | — — ns
Write Command Hold Time tWeH 55 | — — 45 | — — ns
Write Command Hold Time Referance to FIAS tweR 120 | — — 95 — - ns
Write Command Pulse Width twp 55 — — 45 — — ns
Write Command to RAS Lead Tima thwL | 80 | — - 60 | — - ns
Write Gommand to CAS Lead Time towL | 80 | — — 60 | — — ns
Data In Set Up Time tos 0 — — 0 — - ns
Data In Hold Time toH 55 — —_ 45 —_— - ns
Data In Hold Time Referenced to RAS tDHR 120 | — — 95 — — ns
CAS to WE Delay [E] tewo | 95 | — - 0| — - ns
AAS to WE Delay 9l tawo | 180 | — — | 120 | — — ns
Read Command Hold Time Referenced to RAS tepn | B | — | =] 2| =] =] ns
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Notes:

1. An initial pause of 200xs is required after power-up
followed by any B RAS cycles before proper device
operation is achieved.

2. Dynamic measurements assume ty = 5ns.

3. ViH(min) and Vi {max) are reference levels for
measuring timing of input signals. Also, transition
times are measured betwesn Viqimin) and V) {max).

4. Assumes that thep =< trop{max). If trop is greater
than the maximum recommended value shown in this
table, tgac will increase by the amount that trop ex-
ceeds the value shown.

5. Assumes that tgcp = tRepi(max).

6. Measurad with a load equivalent to 2 TTL loads and
100 pF.

7. Operation within the tgepimax) limit insures that
trac{max) can be met. tgopi{max} is specified as a

referance point only; if tgep is grester than the
spectfied tgep{max) limit, then access time is con-
trotled exclusively by toac.

. trep{min) = tgan(min) + 2f7itt = 5n8) +

tagg(min).

. twes towo and tewp are not restrictive operating

parameters. They are included in the data sheet as
electrical characteristics only. If twcs = twog{min),
the cycle is an early write cycle and the data out pin
witl remain open circuit (high impedancea) thréughout
the entire cycle.

It towp = towpiming and trwp = tRwoimin), the cy-
cle is a read-write cycle and data out will contain
data read from the selected cell. If neither of the
above sets of conditions is satisfied the condition of
the data out is indeterminate.

10. Either tarpy or tron Must be satisfied for a read cycle.

TIMING DIAGRAMS
READ CYCLE
A
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— VM- y taR s y
R f\
AS Vie— ,\‘ 2/
tosH tRp
tRco tRSH et fap—t
" 1
JE— Vin- T CAS "4 L
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ViL- \ / _/ \_
tePN
tagr | [tRAH tf‘T toaH
Yin- ROW COLUMN
ADDRESSES v.L_D; ADDRESS ADDRESS

WE
tRac =—taFF
VoH- . KX vauD Y
DouT Voo - OPEN ‘ AT B

I oor't Care
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WRITE CYCLE (EARLY WRITE)
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PAGE-MODE READ CYCLE
tRas
Vig- — 15 ]
RAS ViL— K £ - \_
—l-—-—tCSH-——t-‘-' o — {7 § ] 1 p--
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MB8264-15/MB8264-20
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MBB8264-15/MB8264-20
DESCRIPTION

Address Inputs

A total of sixteen binary input address bits are required
to decode any 1 of 685536 storage celi locations within
the MBB264. Eight row-address bits are established on
the input pins (Ag through A7) and latched with the Row
Address Strobe (RAS). Then sight column-address bits
are established on the input pins and latched with the
Column Address Strobe {CAS) All input addresses
must be stable on or hefore the falling edge of

CAS is internally inhibited {or “gated™ by RAS to permit
triggering of as soon as the Row Address Hold
Time (tpan) specification has been satisfied and the ad-
dress inputs have been changed from row-addresses to
column-addresses.

Write Enable

The read made or write mode is selected with the WE in-
put. A logic high {1} on WE dictates read mode: logic low
(0} dictates write mode. Data input is disabled when
read mode iz selected.

Data Input

Data is written into the MB8264 during a write or read-
write cycie. The last falling-edge of WE or CAS is a
strobe for the Data In (D) register. In a write cycle, if
WE is brought low {writse mods) before CAS, Dy is
strobed by TAS, and the set-up and hold times are
referenced to CAS In a read-write cycle, WE will be
delayed until CAS has mads its negative transition.
Thus Dy is strobed by WE, and setup and hold times
are referenced to WE.

Data OQutput

The gutput buifer is three-state TTL compatible with a
fan-out of two standard TTL Joads. Data-out is the same
polarity as data-in. The cutput is in a high impedance

state until TAS Is brought low. [n a read cycle, or a read-
write cycle, the output is valid after trac from transition

when tgcp (Mmax) is satisfied, or after toap from
transntlon of Cﬁ% when the transition occurs after trep
{rmax). Data remains valid until CAS is returned to a high
level. In a write cycle the tdentical sequence occurs, but
data is not valid.

Page-Mode

Page-mode operaticn permits strobing the row-address
into the MBB8264 while maintaining RAS at a logic low
0y throughout all successive memory operations in
which the row-address doesn’t change. Thus the power
dissipated by the negative going edge of RAS is saved.
Further, access and cycle times are decreased because
the time normally required to strobe a new row-address
is efiminated.

Refresh

Refrash of the dynamic memory cells is accomplished
by performing a memary cycle at sach of the 128 row-
addresses (Ag~Ag) at least svery two milliseconds. Dur-
ing refresh, sither V| or V| is permitted for A;. BAS-
only refrash avoids any output during refresh because
the output buffer is in the high impedance state untess
CAS is brought low, Strobing each of 128 row-ad-
dresses with RAS will cause all bits in each row to be
refreshed. Further RAS-only refresh results In a
substantial reduction in power dissipation,

Hidden Rafrash

RAS-ONLY REFRESH CYCLE may take place while
maintaining valid output data. This featurg is referred to
as Hidden Refresh.

Hidden Refresh is performed by holding CAS as Vi
from a previous memory read ¢ycle.
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MB3264-15/MB8264-20
TYPICAL CHARACTERISTICS CURVES (Continued)
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FUJITSU
MICROELECTRONICS

NMOS 65,536-BIT DYNAMIC
RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MB8264A is a fully de-
coded, dynamic NMOS random ac-
cess memory oiganized as 65536
one-bit words. The design is optimized
for high-speed, high performance ap-
plications such as malnframe mem-
ory, butfer memory, paripheral storage
and environments where low power
dissipation and compact jayout is re-
quired.

Muttlplexed row and column addrass
inputs permit the MBB254A to be
housed in a standard 16 pin DIP. Pin-
outs conform to the JEDEG approved
pin out.

FEATURES
+ 65,538 x 1 RAM, 18 pin package

The MBE8264A |5 fabricated using sill-
con-gate NMOS and Fujitsu’s ad-
vanced Double-Layer Polysilicon pro-
cess, This process, coupled with
single-transistor memory sterage
celis, parmits maximum circuit densi-
ty and minimal chip size, Dynamile¢ cir-
cuitry is employed In the deslign, in-
cluding the sense amplifiers.

Clock timing reguirements are non-
critical, and power supply tolerance is
+10%. All inputsioutputs are TTL
compatible.

* On-chip substrate bias generator

CERDIP PACKAGE

« SHicon-gats, Double Poly NMOS, * All Inputsioutputs TTL compatible, DIP-16C-Co4
singlo transistor cell low capacitive load
* Row accsass time: * Three-state oxriput
MBE284A-10 100 ns Max « “Gated” CAS
MBa2B4A12 120 ns Max
« Cycle time: = 128 refresh cycles
MBE26AA- Mi « Common I{O capabllity using
MB284A12 230 na Min “Earty Wilts” operation PIN ASSIGNMENT
* Low power: OOUWUnhhMltcy;lo:‘“x W,
MB8284A-10  I30MW Max aHows extended page ry
{Active) and two-dimensional chip select N.C.[] 161 vss
MBB264A-12 m Max + Read-Modlity-Writs, RAS-only b, []2 15{] CAS
refresh, hidden refrosh and —
22mW Max Page-Mode capability _‘JE Os . 147 Doyr
, {Standby) * On-chip latches for Addressas and RAS[]4 g 13 :_1 Ay
* +10% tolerance on +5 volt supply Datain a, s xg 12:“3
MB8264A BLOCK DIAGRAM I LI 1) A
A
T | CLOCK GEM. WE 7 A
™™ T o Vec []8 ] A,
o] CLOCK GEN.
CAS —j 5 NO. 2
|
COLUMN Dine This device containg clrcuitry to proiect the
¥ :> OECODER [ inputs against damage due to high static
A voltages or elactric flelds. However, it is ad-
a ﬁfg%ﬂ;ﬂ? ] wvised that normal precautions be taken to
.; aw avoid application of any valtage higher than
Ay 3 *....* maximum rated voltages to thls high Im-
a—] B L %“JT‘ Doyt pedanca circuit.
ag_| X8 now [o| Sswen | BUFFER
Ag— : -V,
G I g i S ol RS
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FUJITSU

MICROELECTRONICS

NMOS 65,536-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB8265-15
MB8265-20

DESCRIPTION

The Fujitsu MBB265 is a fully de-
coded, dynamic NMOS random ac-
cess memory organized as 65536
one-bit words. The design ls optimlz-
ad for high-speed, high performance
appllicatlens such as mainframe
memory, buffer memory, peripheral
storage and environments where low
powaer dissipation and compact lay-
out are required.

Multiplexed row and column address
inpats permit the MBB265 to he hous-
ad In a standard 16 pin DIP. Pin-outs
contorm to the JEDEC approved pin
out.

FEATURES
* 65,636 x 1 RAM, 16 pin
package
* Sllicon-gats, Doubls Poly
HMOS, single transistor call
* Row access time:
150ns Max {MBa2685-15)
200ns Max (MB8265-20)
* Cycle time:
270ns Min (MB8265-15)
330ns Min (MBE265-20)
* Low power:
275 mW Active, (MB8265-15)
248 mW Active, (MB8265-20)
28 mW Standby (Max)
* +5V Supply, £10% tolerance

» On chip subatrate blas generator
for high performance

» Three-stats TTL compatible output

The MBB265 Is fabricated using slli-
con gate NMOS and Fujitsu’s ad-
vancad Double-Layer Polysilicon pro-
cess. This process, coupled with
single-transistor memory storage
cells, parmits maxipnum circult den.
sity and minimal chip $ize. Dynamic
circuitry Is eamployed in the design,
including the sense ampllfiers,

Clock timing requirements are non-
critical, and powser supply tolerance
is very wide, All inputs and output are
TTL compatible.

« All Inputs TTL compatitia,
low capacitive load

* “Gated” CAS

* 128 rofresh cycles

= Pin 1 Refresh capability

* Common O capability using
“Earty Writs"” oparation

* Quiput uniatchod at cycle
and allows extanded pags
boundary and two-
dimensional chip sstect

. Rnd-ModIly-WrIle, RAS-
only refresh, and
Page-Mode capability

* Drichvip laiches for
Addreases and Data-in

» Offars two variations of
hiddan refresh

MB8265 BLOCK DIAGRAM

K GEN
REE Cloox o weutE
s — A1
CEN

CLOCK GEW L]
LU
nEF L
AR COMTRGL
ELOGK

—

INTEANAL
ACCHERS

COUNTER

LoLumm DATA
DECODEA 1 —tw

BUFF,

SENGE AT T

1O GATING —4

i

|

85,538 §LF
STURAQE CELL

oaTa
ouT —four
BUFF.

—_—

— gy

CERDIP PACKAGE

DIP-16C-C04
PIN ASSIGNMENT
AFsA |1 ~ 18| Vas
Dm: 2 15[ cas
WE 3 14 JPour
rAs |4 EE 18] JAs
a5 fg 12[]4s
ae = nJA
Az 10 ] As
vee[]8 a[ ] A
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MB82465-15/MBE265-20
ABSOLUTE MAXTMUM RATINGS (See Note)

Rating Symbol Value Unit
VYoltage on any Pin Relative to Vgg Vin: Vour —tto +7.0 v
Voltage on Vigc Supply relative to Vgs Veo =1to +7.0 v
Storage Temperature Tsre —55to +150 G
Power Dissipation Pp 1.0 W
Short Gircut Qutput Current los 50 mA

NOTE: Permanent device damage may oceur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functicnal operation shouid be
restrictad to the condltions as detailed in 1he operational sectlons of 1his data sheet. This device contains cirguitry to pro-
tect the Inputs against damage due to high static voitages or electric fields. However, it is advised that normal precautions

be taken to avoid appicatlon of any voltage higher than maximum rated voltages to this high impedance cirguit.

RECOMMENDED OPERATING CONDITIONS
{Referenced to Vgg)

Value
Parameter Symbol Min Tvp Max Unit Temperature
Suppiy Veltage \\’;,CC 465 560 565 :
— 58 0°Cto +70°C
Input High Voltage, all inputs ViH 2.4 — 6.5 V'
Input Low Yoltage, alt inputs YiL -1.0 — 0.8 v
CAPACITANCE (T, = 25°C)
Value
Parameter Symbol Min Typ Max Unit
Input Capacitance Ag ~ Ay, Diy Cing — —_ 5 pF
input Capacitance RAS, CAS, WE, RFSH Cinz - — 8 pF
Output Capacitance Doyt Cout — — 7 pF
STATIC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Unit
OPERATING CURRENT* o MBa265-20 | 45 maA
Average power supply current (RAS, TAS cycling; tre = min) MB8265-15 cC1 = 50 mA
STANDEY CURRENT I . 5 mA
Power supply current (FAS = CAS = RFSH = V) ) cc2
REFRESH CURRENT 1 Average power current MB&8265-20 I —_ 36 mA
(RAS cycling TAS = RFSH = Vj; tre = min) MB8265-15 CC3 42
PAGE MODE CURRENT* ) _ mA
Average power supply current (RAS = vy, GAS cycling, tpg = min) CC4
REFRESH CURRENT 2 Average power supply current _
{RFSH cycling; RAS = CAS = Vi, trg = min) focs 4 mA
INPUT LEAKAGE CURRENT
Input leakage current, any input {0V = Viy < 5.5V) TR -10 10 uh
tnput pins not under test = OV, Vop = 5.5V, Vgg = 0V
QUTPUT LEAKAGE CURRENT
{Data out is disabled, OV = Vgt = 5.5V) lot -10 e KA
QUTPUT LEVEL
Output low voltage (I, = 4.2mA) VoL - 04 v
OUTPUT LEVEL
Output high voltage (loy = —5mA) Von 24 - v

Note*: Ioc: is dependent on output loading and cycle rates. Specified values are obtained with the output opan.




MB8265-15/ MB8265-20
DYNAMIC CHARACTERISTICS Notes 23]

{Recommended operating conditions unless otherwise noted.)

MB8265-20 MB8265-15

Parameter Symbol | Min [Typ | Max | Min | Typ | Max | Unit
Time between Refrash iREF - | = 2 - | = 2 ms
Random Read/Write Cycle Time thre 330 | — - 0 | — - ns
Read-Write Cycle Time trwc | 375 | — —_ w0 — — ns
Page Mode Cycle Time tpe 225 | — — 17| — —_ ns
Access Time from RAS 4] tRac — t— |20 — | — | 150 ]| ns
Access Time from CAS & T8 toac — [ — | 13| —| — | 100 ] ns
Output Buffer Turn Off Delay toFF 0 — 50 0 — 40 ns
Transition Time tr 3 — 50 3 - a5 ns
RAS Precharge Time tap 120 | — — 00 | — — ns
RAS Pulse Width tpas | 200 | — [10000} 150 | — | 10000| ns
RAS Hald Time thgn | 135 | — — 100 | — — ns
CAS Precharge Time {Page Mode Only) top 8 | — — 80 | — — ns
CAS Precharge Time {All Cycles Except Page Mods} tepy | X0 | — - 2% | — — ns
CAS Pulse Width tcas | 136 | — | 10000 100 | — |1000¢| ns
CAS Hold Time tosn | 200 | — — | 10| — — ns
RAS to CAS Delay Time thgp | 30 | — | 65 » [ - | 5 ns
CAS to RAS Precharge Time topp o | — | — o] —| = | ns
Row Address Set Up Time task 0 — — 0 — — ns
Row Address Hold Time tRaH 20 — — 15 —_ — ns
Column Address Set Up Time tase Q — — 0 — - ns
Column Address Hold Time tcaH 55 — —_ 45 —_ — ns
Colurnn Address Hold Time Referenced to BAS tar 120 | — — 95 —_ —_ ns
Read Command Set Up Time taes 0 — — 0 — — ns
Read Command Hold Time tRGH o]l —| - 0| —| — | ns
Write Command Set Up Time [Ell twes [0 | — | — |-10]| — - ns
Write Command Hold Time twoH 55 — — 45 — —_ ns
Write Command Hold Time Referenced to RAS twer | 120 — — 95 | — —_ ns
Write Command Pulse Width twp 5 | — - 45 | — - ns
Write Command to RAS Lead Time tewL | 80 | — | — 60 | — — ns
Write Command to CAS Lead Time towe | 80 | — — 80 | — — ns
Data In Set Up Time ips 0 — —_ 0 —_ - ns
Data In Hold Time toH 55 | — — 45 | — — ns
Data In Hold Time Referenced to RAS tour | 120 | — - 95 | — — ns
CAS 1o WE Delay tewo | 95 - | — 70| — — ns
FAS toWE Delay tawo | 180 — ] — 120 —| — | ns
Read Command Hold Time Referenced to RAS tRRH 25 — —_ 20 - — ns
AFSH Set Up Time Referenced to FAS trsr | 120 — — | 00| — - ns
FAS to AFSH Delay tRre | 120 — — | wo] — — ns
AFSH Cycle Time tee 330 — — | zro| — - ns
FF3SH Pulse Width trp 200 — — | 10! — - ns
FFSH Inactive Time i 1201 — — | 100] — - ns
RFSH 1o RAS Delay tFRD 50 | — — 0| — — ns
RFSH Hold Time trpew | 20| — | — 5 —1 — ns
AFSH Address Set Up Time [11] tasF o | - — | — - ns
AFSH Set Up Time Referenced to TAS [§R] trsc 5 | — — 40| — — ns
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MBA82465-15/MB8265-20

Notes: 6.

1. An Initlal pauss of 200xs 13 required after powar-up folkow- 7.
od by any 8 BAS cyctes before proper device operation la
achieved, if internal refrash counter is to be effective, a
minimum of 8 active RFSH Inltialization cycles raquired.
The internal refresh counter muat be activated a minimum

of 128 timas every 2ms if the RFSH refresh function is 8
used. The FIFSH muat be held at Vi if the AFSH function )
is not used. 8
2. Dynamic measuraments assumse tt = 5ns.
3. Vi(min) and Vy_(max) are refersnce levels for r ring

timing of Input signals. Also, transition fimes are
measured botween Vyy (min} and ¥ {max).

4. Assumas that taep = tpopimax). If taop 8 greater than
the maximum recommended value shown in this tabls,
trac will increase by the amount that trop exceeds the

Measured with a load equivalent to 2 TTL loads and 100 pF.

Operation within the tgop{max) lImit insures that
t {mast) can be met. tgepimax) ja speclfied as a
raferance point only; if tgep I8 greater than the specified
trop(max) limit, then access time is controlled exclualvely
by toag.

tropiming = traqiming + 2ty (i1 = Snsl + taecimin).
twes fowp and tpwp are not restrictive operallng
paramaters. They are Included In the data sheat as etec-
trical characteristics only. if byag = tweg{min), the cycle
i an early write cycle and the data out pin will remain open
circuit {high impedance) throughout entire cycle.

If towp = towpimin) and tpwp = tawpimin, the cycleis a
read-wrlte cycla and data out will contatn data read from
the salected cell. If neither of the above sets of condltions
is satisfied the conditlon of the data out 13 indeterminate.

value shown. 10. Either tagy of trgy Must be satlsfied for a read cycle.
5, Assumes that tagp = tpopimax). 11. AFSA counter test read/write cycle only.
TIMING DIAGRAMS
READ CYCLE
V- 4
FFSH Vu.'—._?z thre
tesR tRAS
tAR
P Vin-
RAS Vie- N Yy \
108H tRP
1RCO tRSH Jntt—t 0 1 p—tind
I
— ViH- cas
CAS Vig \ \, /
i t
task | [tRAH  tase tcaH “CPN
-]
ADDRESSES :glﬁ‘ﬁ'féﬂs'\é
WE
thac
VoRu-
CauTt VoL- OPEM

1-48




MBB8245-15/MB8265-20

‘WRITE CYCLE (EARLY WRITE)
RFSA M
V'L"J ‘FsR
trs Lo
e V- taR = ¥ .
RAS N\ A \
VL k.
TesH _"i ( —1RF —=]
tASH
tAcD tcas |=—tC A P
J— Vin— 4 Y
cAs ViL- \_ 1/ / \
tbl’l‘
v —
ADDRESSES v::—
— V=
WE Vi—
v -
BN V::—
toH
DouTt yom~ I - OPEN
o Don't Cars
READ-WHRITE / READ-MODIFY-WRITE CYCLE
RFSA ik~
ViLs le—trsR
tRWC
—— tRAS
ViH- TAR———t=] i
RAS Vi F’t f \
tASH tRp
tt————tRC D toas tcRP
— VK- F 3
CAS ViL— \ \t / \.

Vin-
ADDRESSES y, -

=—toFF

WE
DouT Vgr"
(1Y)

tRAC

tpg

I‘——- ton

@Doﬂ'tm
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v
ADDRESSES

Dour

v
ADDRESSES

Din

PAGE-MODE READ CYCLE

Yin-
Vig—

ViR

ViL-

TEo
R3H

AR

"—tCAS‘] T—-“tcR.P

PAGE-MODE WRITE CYCLE

|74 Valid Data

tRAS

il

RO ]I toag—= Ftcp-—\ricns—-—
Vi~ ' p H
Vi— | % _ 4

tRAH

[-—— teAH

e

1/_“_‘

|
XK

e, e
Vin— .
V-

tweHb— WeH—=]

[_._——tc“‘l. L—=
i

. {t +
= typ—] e  ———

WO R — e L—! - tRiyy, —e]

DS o F=—tDH—=i tos tOH-—~ 10§ == FlpH-~
ViH~ VALID }( VALID ".X VALID X
Vi~ DATA L DATA " DATA

Ll
F—tDHR

E] Don't Care
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"m-omrmcvm
NQOTE: RFSH = V|y, CAS = V|4, WE = Don't Care

tRe
TRAS
R \("_'— 4 |
RAS Vi K, 7 ! \_
—'—‘HAH—"j I tap
—ﬂ tash
] ROW 3
ADDRESSES ){ ADDAESS -
Vou—
OouTt Ve — PEN
oL
Don't Care
RFSH REFRESH CYCLE
NOTE: CAS = Vi, WE = Don’t Care
V- }
RAS V-
taF f tep R trgR
— Vig— |
BFSA v | A
IR tRAH

I trg TASR—
Vie— — — A ROW
ADDRESSES | " o : o L - )i ADD.

HIDDEN “RAS-ONLY" REFRESH CYCLE

AFSH Vin-
Vin—
tAc tRc

I
trsr thaS = TR p—an] tRAS
BAS Vi ) 1
AS V- ¢ :? Sr_ t“"_"'\—
e—wtCAP
teas
— Yin—
oas /
V - A
L etCeN
toaH ' tRak
ASA-=  ——
Vin OW LOMN R/ X ROW K
ADDRESSES |17 appress 0 1 - - apbRess
Vin
V-
IRAH
GFF—s=f ja—
- lcac
DouT you OPEN {
VoL-— EN { VALID DATA
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ViH—
ViL—

0

HIDDEN RFSH REFRESH CYCLE

/

lhco

ViH-
Vie-

—

tRFO

Vin—

AFSH Vi

traq——]

ADDRESSES : i now|

tca

COL.
ADD,

o LCP -

WE
——
Yo
Dour Vor. OPEN VALID DATA p—
EX vonrcare
RFSH COUNTER TEST READ/ WRITE CYCLE
Note: Doy is the waveform in Read-Mad|fy-Write Cycles
tEp
Vi — —| )
AFSH tH i tran
ViL- k.
t
v RFO== M ro tpgowme o tRgy———w
RS tH~ e /—
RAS Vi~ R
cas
m V'H"— E ZP
Vi t tasc
AsFo P "-—'-RAH——I I-— caH
Vin T
ADDRESSES v,/ ROW ADDRESS (A;) M
i
twecsg
- Vim—
We Vie~ N
S ot 1y | ot
Dy VALID DATA
| 'RAC WEE -
Vou— OPEN 7
DouT Veu OPEN < VALID DATA }—
g U

8 pontcae
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DESCRIPTION

Address Inputs

A total of sixteen binary input address bits are required
to decods any 1 of 65536 storage cell locations within
the MBA265. Eight row-address bits are established on
the input pins {Ag through A7) and latched with the Row
Address Strobe {RAS). The eight column-address bits
are established on the input pins and latched with the
Column Address Strobe (CAS). All input addresses
must be stable on or before the falling edge of RAS.
CAS ia internally inhibited (or "gated") by to permit
triggering of CAS as soon as the Row Address Hold
Time {tpaH) specification has been satisfled and the ad-
dress inpuis have been changed from row-addresses to
column-addresses.

Write Enable

The read mode or write mode is selected with the WE in-
put. A logic high (1) on WE dictates read mode; logic low
{0} dictates write mode. Data input is disabled when
read mode is selected.

Data Input

Data written into the MB8265 during a write or read-
write cycle. The last falling-edge of WE or CAS is a
strobe for the Data In (D) register. In a write cycle, if
WE is brought low (write mode) before GAS, Dy is
strobed by CAS, and the set-up and hold times are
referenced to C;S In a read-write cycle, WE will be
delayed until CAS has made its negative transition,
Thus Dyy Is strobed by WE, and setup and hold times
are referenced to WE.

Data Gutput

The output buffer is three-state TTL compatibie with a
fan-out of two standard TTL loads. Data-out is the same
polarity as data-in. The output is in a high impedance
state until CAS is brought low. In a read cycle, or a read-
wn e cycle, the output is valld after trac from transition

when tpop {max) is satisfied, or after toac from
transntion of C%% when the transition occurs after trgp
{max). Data remains valid until CAS is returned 1o ahigh
level. In a write cycle the identical sequence ocours,
but data is not valid.

Page-Mode

Page-mode oparation permits strobing the row-address
into the MBB265 while maintaining ﬁ'ﬁ% at a logle low {0)
throughout all successive memaory operations in which
the row-address doesn't changs. Thus the power dis-
sipated by the negative going edge of RAS is saved. Fur-
ther, access and cycle times are decreased because the
time normally required to strobe a new row-address is
eliminated.

RAS-Only Refresh

Refresh of the dynamic memory cells is accomplished
by performing a memory cycle at each of the 128 row-ad-
dresses {Ap ~ Ag) at least every two milliseconds, Dur-
ing refresh, sither V| or V| is permitted for Ay. BAS
only refresh avoids any output during refresh because
the output buffer is in the high impedance state unless

MB8265-15/ MB8265-20

CAS is brought low. Stroblng each of 128 row-addresses
with FEAE will cause all bits in each row to ba refreshad.
Further RAS-only refresh results in a substantial reduc-
tion in power dissipation,

RFSH Refresh

RFSH type refreshing available on the MBS265 offers an
alternate refresh method: (1) When BFSH (pin 1) is
brought low {active) during RAS (Pin 4) is high {inactive),
on-chip refresh control clock generators and a refresh
address counter are enabled and an internal refresh
operation takes place. (2) When RFSH is brought high
{inactive), the internal refresh address counter is auto-
matically incremented in preparation for the next RFSH
refrash cycle. Only AFSH activated cycles affect the in-
ternal refresh address counter,

The use of RFSH type refrashing eliminates the nesd of
providing additional external devices to generate
refresh addresses.

Hidden Refresh

Hiddan Refresh Cycle may take place whife maintaining
latest valid data at the output by extending TAS active
time from the previous memory read cycle.

The MBB265 offers two types of Hidden Refrash. They
are referred to as Hidden RAS-Only Refresh and Hidden
RF5H Refresh.

1} Hidden RAS-Only Refresh

Hidden RAS-Only Refresh is performed by holding CAS
at Vi and taking BAE high and after a specified
precharg%_gseriod {trp), executing “AAS-Only” refresh,
but with held low. RFSH has to be held at V4.

2} Hidden RFSH Refresh

Hidden RFSH Refresh is performed by holding CAS at
VL and taking RAS high and after a specified prech%gg
period {taFp), executing AFSH refresh, but with TA
held low.

A specified precharge period (topy) is required before
normal mamory Read, Write or Read-Modify-Write cycle
after performing either type of Hidden Refresh.

Refresh Counter Test Cycle

A special timing sequence provides a convenient
method of verifying the functionality of the RFSH ac-
tivated circuitry.

{A} RFSH Test Read/Write Cycle

When AFSH is given a signal in timing as shown in tim-

ing diagram of AFSH counter Test Read/Write Cycle,

Read{Write Operation is enabled. A memory cell ad-

dress (consisting of a row address {8 bits) and a column

address (B bits)) to be accessed can be defined as
follows:

*A ROW ADDRESS — Bits Ap — Ag are defined when
contents of the internal address counter are latched.
The other bit A7 is defined by latching a level on Ay
pin during nstil = “L" and HAS = “H" {tyep).

*A COLUMN ADDRESS — All the bits Ag — Az are defin-
ad by latching levels gn Ag ~ A7 pins in a high-te-low
transition of
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MBB8265-15/MB8265-20

DESCRIPTION (Continued)

By using a 16-blt address latched into the on-chip ad-
dress buffers by means of the above operation, any of
64K mamory celis ¢an be read/written intoffrom.

(B) RFSH Test Read-Modify-Write Cycls

Also, Read-Modify-Wrlte Operation {not only the above
normal Read/Write Operatlons} can ba used in this
RFSH Counter Test Cycle.

(C} Example of Refresh Counter Test Procedurs

{1} Initialize the internal refresh counter, For this opera-
tion, 8 AFSH cycles are required.

{2) Write a tast pattern of “0"'s into the memory cells at a
single column address and 128 row addresses by us-
ing 128 RFSH Tast Write Cycle or RFSH Test Read-
Modify-Write Cycle. (At this time, Ay {row) must be fix-
ed at “H" or “L"). :

{3) Verlfy the data written into the memory celis in the
above step (2) by using the column address used In
step {2) and sequence through 128 row address com-
binations {Ay ~ Ag) by means of normal Read Cycle.
(At thig time, A7 (row) must be fixed at the same level
as the above step {3))

{4) Compliment the test pattern and repeat steps (2) and
3.

CURRENT WAVEFORM (Vcc =55V, Ta = 25°C)
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logy. STANDBY CURRENT imAl Ize1, OPERATING CURRENT Imal

lcga, REFRESH CURRENT 1 (ma}

MB3265-15/MB82465-20

TYPICAL CHARACTERISTICS CURVES (Continued)
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MB8265-15/MB8265-20

PAGE MODE CURRENT
vi AMBIENT TEMPERATURE

REFRESH CURRENT 2
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MB8245-15/MB8265-20
TYPICAL CHARACTERISTICS CURVES (Continusd,
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FUJITSU

MICROELECTRONICS

NMOS 65,536-BIT DYNAMIC
RANDOM ACCESS MEMORY

MB8265A-10
MB8265A-12
ADVANCE
INFORMATION

DESCRIPTON

The Fujitsu MB8285A is a fully de-
coded, dynamic NMOS randormn ac-
cess memory organized as 65536
one-bit words. The design is optimized
for high-speed, high performance ap-
plications such as mainframe mem-
ory, butfer memory, peripheral storage
angd envirpnments where low power
dissipation and compact layout are re-
quired.

Multiplexed row and column address
inputs permit the MBB265A to be
housed in a standard 18-pin DIP. Pin-
outs conform to the JEDEG approved
pin out,

FEATURES
+ Organized as 65,536 x 1 RAM,
16 pin package
+ Sllicon-gate, Double Poly NMOS
single transitor cell
* Row Access Time:
MB3265A-10 100ns Max.
MBS265A-12  120ns Max.
= Cycle Time:
MB8265A-10 200 ns Min.
MBB285A-12 230 ns Min.
+* Low Power.
MB8326854-10

MBa265A-12

330mW
Max. (Active)
300mW
Max. (Active}
25mW Max {Standby)
* +10% tolerance on a +5 voit
supply

The MBB265A is fabricated using
silicon gate NMOS and Fujitsu’s ad-
vanced Double-Layer Polysllicon pro-
cess, This process, coupled with
gingle-transistor memory storage
cells, permits maximum circult densi-
ty and minimal chip size. Dynamic cir-
cuitry ts used in the design, including
the sense amplifiers.

Clock timing requirements are non-
critical, and power supply tolerance is
+10%. All inputsfoutputs are TTL
compatibie.

= On-chip substrate bias generator

« All inputsioutputs TTL compatible,
low capacitive load

» Three-state output

* “Galed”

+ Pln 1 refresh capability

= Common YO cepability using
“Early Write” operation

» Ouiput uniatched at cycle snd
aliows extended page boundary
and iwo-dimensional chip select

+ Read-Modify-Write, RAS-only
refregh capablilty

* Page-Mode capability

» On-chip latchas for addresses
and Data-in

= Olfers two varlations of hidden
refresh

MB8265A BLOCK DIAGRAM

Fi ) _| CLOCK GEN. I
welTE
. Mt cLock W

GLOGK SEN.
HO. 2 I )
o

GEM,

|---1 DATA

L]
BUFFER

CouLibn
DECOOEA

—

s ﬂl

AOW DECODER

SUBSTRATE
SHAL GEN.

ETOMAGE TELL

=——]  faTa
QT

BUFFER

BEAIE T

——¥eg

CERDIP PACKAGE

DIP-16C-C04

PIN ASSIGNMENT
RFSH{ [+ ™ 18[]Vss
O[] 2 wi} CAS
CARE 14 [ Doyr

RAS[ |4 %g 13[] As

aolls *% 12[JAq

alle = 1] As

.ﬂjET 10]“5

vecl]s 8] Ay

This devica contains clrouitry to protect the
Input2 against damage due to high stalic
voltages or alectric Helds. However, it la ad-
v|sed 1hat normal pracavilons be taken 10
avoid application of any yoltage highes than
maximum rated voltages to thig high im.
pedance Cirguit.
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FUJITSU MB8266A-10

MICROELECTRONICS MB8266A-12

NMOS 65,536-BIT DYNAMIC VA NCE
RANDOM ACCESS MEMORY INFORMATION

} DESCRIPTION

The Fujitsu MBB266A is a fully
decoded dynamic NMOS random
access memory organized as
65,536 one-bit words. The design
is optimized for high speed, high
performance applications such
as mainframe memory, butfer
memory, peripheral storage and
environments where low power
dissipation and compact layout
are required.

Multipiexed row and column ad-

dress inputs permit the MB8266A maximum circuit density and DIP-16C-C04
to be housed in a standard 16-pin  minima! chip size. Dynamic cir-
ﬁIIuB%EB{isR.“?ie packafge. t_Thﬁ; cuitry is used in the design, in-
offers new functiona cluding the sense amplifiers.
enhancements that make it more 9 P PIN ASSIGNMENT
versatile_than previgus dynamic Clock timing requirements are ]
RAMs, CAS-before RAS refresh nencritical, and power supply tol- N.G. Ij [] vsg
provides an on-chip refresh erance is very wide. All inputs are o O ] &”s
capability that is acceptable up- TTL compatible. !
we [ Bz [1 ogyr
FEATURES L o s O ?ﬁ 2 [ 46
= Organized as 65,536 x 1, » CAS-before-RAS refresh A O 28 ] A3
18-pin package, JEDEC capability =
approved pin-out * Nibble mode capabili ag [ HEN
+ Sllicon-gate, Double Poly = Read-Modify-Write, only Ay ] 4g
NMOS, single transistor ceil refrash capability '
» Row Access Time: * On-chip latches for addresses vee ] [] 4;
MBB266A-10 100ns max. and Dyy__ _
MB8266A-12 120ns max. « Offors “CAS-before-RAS"
» Cycle Time: hidden refresh
MB8266A-10 200 ns min.
MB8266A-12 230 ns min, MB3266A BLOCK DIAGRAM
+* Low Power: L2 CLOCH GEN. WAITE
330mW max (Actlve) l—’D:I bl el
23mW max  (Standby) oz w IR e
» +10% tolerance on a +5V — WO, 3 —
supply conTROL [+—
+ On-chip substrate bias T
generator
« All inputs TTL compatible, low ‘AOBREES p =y
capacltive load cobuTen = s A
- Tmhh ww' SENSE AMFS
« Common IO capabillty using %] f %0 aATNG A
“Early Write” oparation . BB — s |
» Qutput unlatched at cycle end *2 won ; L oarn
allows extended page #ad ! 2 [ oour
boundary and two-dimensional - f O mmer s —- i
chip select * a s =
4 e T8 § : — e

ward to 256K dynamic RAMs as
pin 1 is left as a no connect. The
MB8266A also features “nibble
mode” which allows high speed
serial access to up to 4-bits of
data.

The MBE266A is fabricated using
silicon gate NMOS and Fujitsu's
advanced Double-Layer Polysili-
con process. This process cau-
pled with single transistor
memory storage cells, permlis

CERDIP PACKAGE
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QUICK GUIDE TO PRODUCTS IN THIS SECTION

Accass Power
Device Organization Time Supply Power Package
(max) Volts Dissipation

MBM2147H-70 4K % 1 ons +5 840/110mW 18-pin
MBM2147H-55 4K %1 55nS +5 2451110mwW 18-pin
MBM2147H-45 4K x 1 45n3 +5 990/165mwW 18-pin
MBM2147H-35 4K x1 a5nS +5 298011 65mW 18-pin
MBM2148-70L 1K x 4 nns +5 6901 10mwW 18-pin
MBM2148-55L 1K x 4 55nS +5 69011 10mW 15-pin
MBM2149-70L x4 70ns +5 B90mW 18-pin
MBM2149-55L 1K x 4 55nS +5 630mwW 18-pin
MBM2149-45 1K x4 45nS +5 990mW 18-pin
MB8128-15 ZKx 8 150nS +5 385/B5mWW 24-pin
MB8128-10 2K x8 100nS +5 550/110mwW 24-pin
MB8167-70 16K x 1 70nS +5 2OOHES MW 20-pin
MBB167-55 16K x 1 55nS +5 290165mW 20-pin
MBB167A-55 16K x 1 55nS +5 660/140mW 20-pin
MB8167A-45 18K x 1 45nS +5 660/140mW 20-pin
MBB168-70 4K x 4 70nS +5 825/220mwW 20-pin
MB8168-55 4K % 4 55nS +5 825/220mw 20-pin




FUJITSU
MICROELECTRONICS

MOS 4096-BIT STATIC
RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MBM2147H is a 4096
words by 1 bit static random ac-

MBM2147H-70
MBM2147H-55
MBM2147H-45
MBM2147H-35

single +5V DC suppg.sFor 0ase
of use, chip select (G5} permits

cess memory fabricated using
N-channel silicon gate MOS
technology. Separate inputiout.
put pins are provided. All devices

the selection of an individual
package when outputs are OR-
tied, and avtomatically powers
down the MBM2147H. Ail devices

are fully compatabile with TTL offer the advantage of low power

logic families in all respects: in- digsipation, low cost and high
puts, outputs and the use of a performance.
FEATURES
» Qrganization: 4096 words X 1 * Single +5V DC supply
ot vonage CERDIP PACKAGE
+ Statlc operation, no clocks * TTL compatible inputioutput E DII!'- 18C-CO1
or refresh required = 3-state output with OR-tle
+ Fast Access Time: capabiiity
MBM2147H-70: 70 ns Max » Chip select with automatic
MBM2147H-55: 55 ns Max power down
MBM2147H-45: 45 ns Max * Standard 18 pin DIP package PIN ASSIGNMENT
MBM2147H-35: 35 ns Max + Pin compatible with Intel
2147/2147TH sl ~ M vec
MBM2147H BLOCK DIAGRAM A (]2 1700 As
o ——— e — - — e . 1847 A7
A.—————D: -—— Va5 15
‘: ——-b RO CELL ARRAY Aa E 4 EE j Aa
ns——D: sELECT or GonunN ad]s a8 14l]4
r
S — ) S e =2 wPAe
" |:3 Y ooyt [}7 12 An
oy I'\. COLLMN 170 CIRCUITS —|>— Cout WE E 8 11 j DIN
COLUMN SELECT VSS E a 10 j C_s

a8

This device contains circultry to protect the

inpute agalnsi damage due te high static

vollages or electric fields, However, it is ag-

fe Ae A0 An vised that normal precautions be taken to

W avoid application of any voltage higher than

maxi rated voltages to this high Im-
pedance circult,
TRUTH TABLE
C5 | WE MODE CUTPUTY | POWER
| H_] % | NOTSELECTED | HIGHZ | STANDEY
L]t ]  wrre HIGH Z AGTIVE
L H READ Dot aCTIVE

22



ABSOLUTE MAXTMUM RATINGS (s6e Note)

MBM2147H

Rating Symbol Value Unit
Voltage On Any Pin with respect to Vgg Vin: YouTs Voo -351t0 +7 v
DG Output Current o 20 méA
Temperature Under Bias Ta —10to +85 G
Storage Temperature Tstg -5 to +150 °C
Power Disslpation Pp 1.2 W

Nole: Permanent devlice damage may occur if ABSOLUTE MAXIMUM RATINGS are exceadaed, Functional operation should be
restricted 1o tha conditions as detailad in the operational sections of this data sheat.

RECOMMENDED OPERATING CONDITIONS

{Referenced to Vgg)

Ambient
Parameter Symbol Min Tvp Max Unit Tempearaturs
Supply Voltage Yoo 4.5 5.0 5.5 W
Input Low Voltage Wi -3.0 — 08 v 0°C to +70°C
Input High Voitage Vin 2.0 — 6.0 v
CAPACITANCE
Ta=25°C; f = IMHz
Paramoter Symbol Typ Max Unit
Input Capacitance (Vi = 0V) CiNn — 5 pF
Qutput Capacitance (Voyt = 0V} Cout - 6 pF
DC CHARACTERISTICS
{Recommendad operating conditions unless otherwise noted.}
Parameter Symbol Min Max Unit
Input Leakage Current (Vjy = Vgsg to Vo, Voo = Max I — 10 uh
Output Leakage Current (CS = Vi, Vout = Vag
to Voo, Voo = Max} ho od HA
Pawer Supply Current (Vo = Max, H-70 I = 160 mA
= ViL lout = OmA} H-55/H-45/H-35 CC = 180
Cutput Low Voliage {lgL. = 8mA} Voo — 0.4 v
Output High Voltage {lon = —4mA) Vo 2.4 — ki
Standby Current, (Voo = Max, H-70 I — 20 ma
T8 = Vi, lout = 0mA} H55H45/H-35 S8 = g
Peak Power-gn Curremt {Vgc = Ves H-70 50
to Vo Min, CS = Lower of | - ma
or Vo Ming ce H-55/H-45/H-35 po 70
Qutput Short Circuit Current los -200 +200 mai




AC CHARACTERISTICS MEMZ2I47H

{Recommended operating conditions unless otherwise noted))

READ CYCLE
MBM2147H-70| MBM2147H-55 | MBM214TH-5 | MBM2147H-35
Parameter Symbol Unit
Note Min | Max | Min | Max | Min | Max | Min | Max
Read Cycle Time tpe 70 — 55 — 45 — 35 — ns
Address Access Time taa —_ 70 — 55 —_ 45 - a5 ns
Chip Select Access Time [1]| tacs — 70 — 55 — 45 — a5 ns
Chip Select Access Time [2]|  tagss - 80 — 65 45 — 35 ns
Previous Read Data Valid
Atfter Change of Address toH 5 — 5 - 5 — 5 - ns
Chip Select to Power Up tpy ¢ - 0 - 0 - 0 - ns
Chip Select to Qutput Active tiz 10 - 10 —_ 5 — 5 — ns
Chip Select to Qutput
Three-Stated tHz 0 40 0 40 0 30 0 0 ns
Chip Select to Power Down trp - 30 — 30 - 20 - 20 ns
Mot 1) Chip deselacted for greater than 55 ns pricr to selectian,

2) Chip deselected for a finite time that is less than 55 ns prior to selection. (If 1he deselect time is 0 ns, the chip is by
definilion selected and access occurs according to Read Cycle; Address Changing.)

READ CYCLE'
READ CYCLE: ADDRESS CHANGING 2
1AC
ADDRESS 3( 4
AN
I o
DATA DUT  PREVIOUS DATA vaLio X X X ¥ LATA VALID
READ CYCLE: C5 CHANGING ¥
bR
ﬁ_&i Jr'__-__
—‘tzjﬂ-“ e
[ HIGH IMPE DARCE ( GaTh vALID T:;i:m“c!
f—teLs —tir
VEL Iofmm = =
- -
Nolwe: 1) WE is nigh lor read cyce. —
B Adarmeses valc peior 1o 1 comtarn witn T ko ranstion
WRITE CYCLE
MBM2147H-70 | MBM2147H-55| MBM2147H-45 | MBM2147H-35
Parameter Symbol Unit
Min | Max| Min | Max ] Min | Max | Min | Max
Writa Cycle Time twe 70 — 55 — 45 - 35 - ns
Address Valid to End of Write taw 55 - 45 - 45 — 35 — ng
Chip Sslect to End of Write tow 55 - 45 — 45 — 35 — ns
Data Valid to End of Write tow 30 - 25 - 25 - 20 - ns
Data Hold Time toH 10 - 10 — 10 - 10 — ns
Whrite Pulse Width twp 40 — 35 — 25 — 20 — ns
Writa Recovery Time twr 15 — 10 — Q — ] — ng
Address Setup Time tag 0 — 0 — 0 — 0 - ns
Output Active From End of
Write tow 0 — 0 — 0 — 0 — ng
Write Enabled to Qutput
Thres-State twz 0 35 0 30 0 25 0 20 ns
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MBM2147H

WRITE CYCLE
i WG ]
ADDRESS * *
tow
AN IS INNA
taw
tas wp a1ty Rt —]
WE ‘LK Y JE
| oW ‘DH"I
DATA 1N * DATA IN VALID *
f— tyZ f— tO
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED / A
MBM2147H AC TEST CONDITIONS
OUTPUT LOAD
Yoo
510G
MBM2147H-70/MBM2147H-55
Input Pulse Levels: 0V to 3.5V
Input Pulse Rise and Falt Times: 10 ns Dour
Timing Measurement Reference Levels:  Inputs: 1.5V
Qutpui: 0.BY to 2.0V
30 pF TOTAL 3000
(Including
Scope and Jg)
MBM2147H-45
Input Pulse Levels: 0V to 3.0V OUTPUT LOAD
Input Pulse Rise and Fall Times: 5ns FOR tyz t 7, twz and tow
Timing Maasurement Reference Levels: Inputs: 1.5V Veo
Cutput: 0.8 to 2.0V
5100
MBM2147H-35 Dour
Input Pulse Levels: oV to 3.0V
Input Pulse Rise and Fall Times: 5 ns
Timing Measurament Reference Levels:  inputs: 1.5V 5 pF 3004
Output: 1.5V {including

Scope and Jig)

.||—”—1r
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MBM2147H

DESCRIPTION

The MBM2147 family from Fujitsu
are high performance partg. They
are designed for high speed and
low systern power requirements,

The high speed is obtained by ad-
vanced NMOS processing. The
low systern power requirements
are achieved by the use of the
MBM2t47's chip select {actlve
low). The MBM2147 automatically
enters standby (drawing only Isg)
wheanaver the chip select is high.

Upon activation of chlp select
€5 = LOW) the MBM2147
automatically powers up and
draws Igg.

This automatic power upidown is
an extremely useful feature.
However, care must be used as
proper decoupilng and PC board
layout is required to minimize
power line glitchas.

PC board layout with proper Yoc
decoupding will minimize power
line glitches.

Input and data bus lines are an
additional area of concern.
Unless bus fines are properly
designed and terminated, cross
coupling, cross talk and reflec-
tions can occur. Of particular im-
portance is the undershoot on ad-
dress tnes. Once again, careful
attentlon to good PC board layout
and proper termination technl-
ques wifl yield a well designed
and reliable memory system.
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FUJITSU
MICROELECTRONICS

MOS 4096-BIT STATIC
RANDOM ACCESS MEMORY

MBMZ2148-55L
MBM2148-70L

DESCRIPTION

The Fujitsu MBM2148L is a 1024
word by 4 bit static random ac-
cess memory with automatic
power down. It is fabricated us-
ing N-channel silicon gate MOS
technology. The memaory is fully
static and requires no clock or
timing strobe. All pins are TTL
compatible and a single 5V
power supply is required.

A separate chip select (C5) pin
simplifies multipackage systems

FEATURES

+ Qrganization: 1024 words x
4 bits

» Statlc operation; no clock or
timing strobe required

+ Fast access time:
MBM214B-55L: 55 ns max.
MBM2148-70L: 70 ns max.

« Low powsar consumption:

fce = 125mA max.
isg = 20mA max.

design. It permits the selection
of an individual package when
outputs are OR-tled, and further-
more ‘on selecting a single
package by CS the other dese-
lected packages automatically
power down. Fujitsu's
MBM2148L offers the advan-
tages of low power dissipation,
low cost and high performance.

» Common data inputioutput
» TTL compatible Inputsioutputs

+ Three-state output with OR-tie
capability

» Chip select for simplified
memory expansion, automatic
power down

s Standard 18-pin DIP package
* Pin compatible with

Intel 2148
+ Single +5Y DC supply voltage
{=10% tolerance)
MBM2148 BLOCK DIAGRAM
LY —— - Bt | —Vee
H —— \fﬁ .
Ago———{z—— MEMORY ARAAY
Ag o {F——] B4 ROWS
ROW 54 COLUMNS
Ao ] SELECT |
L S—
- = | COLUMN
- 10 CIRCUITS
I COLUMN
"% 1 Py SELECT
o, i ICONTROL
Ay Ay Az Ay ‘_E
TRUTH TABLE
= Mode [ Pows
H X MA Salecksd Hugh 2 Hlandby
1 L Wikl Oin Allyg
0 W R Dout Aetiva

CERDIP PACKAGE

DiP-18C-COt

PIN ASSIGNMENT
ag 1 e [ Jvce
A5|:‘2 17 [ A7
aga 18 Aa
Az[]a zE 15 [ Ag
4[5 ;§§ 14 1o,
AOe ‘ei& 13 110,
a7 12710,
&5 s 1110,
ves[]® 10| ] WE

This device contains circultry to protect the
inputs against damage due to high stalic
voliages or eleciric flelds, Howevar, it is ad-
vigad that normal pracautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
padance circuit,




MBM2148-55L / MBM2148-70 L
ABSOLUTE MAXIMUM RATINGS (see Note)

Rating Symbol Value Unit
Yoltage On Any Pin with respect to Vgg ViN: YouT: Voo -35to +7 V
Shert Circuit Quiput Current —_ 20 mA
Temperature Under Blas Ta -10 to +85 "C
Storage Temperature Tatg -65t0 +150 °c
Power Dissipation Pp 1.2 w

NOTE: Permanent device damagse may oecur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
rastricted to the conditions as detailed in the operations sections of this data sheet. Exposure to absolute maximum
rating conditions for extended periods may affect device raliability.

CAPACITANCE"
(Ta = 25°C;f= 1 MHZ)

Paramater Symbol Typ Max Unit
Address/Control Capacitance (Vi =0V} CiNn - 5 pF
InputfQutput Capacitance (Vout = 0V) Cro —_ 7 pF
NOTE: 1) This parametar is sampled and not 100% tasted.

RECOMMENDED OPERATING CONDITIONS
{Referenced to Vgg}
Amblent(1}
Parameter Symbol Min Typ Max Unit Temperatura
Supply Voltage Yoo 45 5.0 5.5 v
Input Low Voltage ViL =34 — Q.8 WV QG to +70°C
Input High Voltage ViR 24 — 6.0 v

NOTE: 1. The operating ambient temperatura range is guarantead with transverse airflow exceeding 400 linear feet per minute.

DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted}

Parameter Symbol Min Max Unit
Input Leakage Current
VIN = Vg to Vo, Vo = Max) L -1 10 wh
Qutput Leakage Current
{CS = ViH, Vour = Vss to 4.5V, Voo = Max) ILo =50 50 A
Power Supply Current
(Voo = Max, C8 = V), loyt = OmA) lco — 125 mA
Qutput Low Voltage {lgL = BmA)} VoL — 0.4 \
Cutput High Voltage (lgq = —4mA) VoH 24 — ¥
Standby Current
Voo = Min to Max, CS = V4, loyt = OmMA) Isp - 20 mA
Peak Power-On Current
(Voo = Vs 10 Yoo,Min $F = Lower of Veg or V(g Min) Ipo - 30 mA
Output Short Circuit Gurrent
(Vout = Vs to Vo) los -200 200 mA
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MBM2148-55L / MBM2148-70 L

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

READ CYCLE

R MBM2148-55L MEM2148-70L
Paramasier . Symbol i Tvo e T Tve Ty Unit

Read Cycle Time the 55 — — 70 — — ng
Address Access Time taa - —_ 55 — — 70 ns
Chip Select Access Time [1] taCs1 — — 55 — — 70 ng
Chip Select Access Time 2] tacs? — — 65 — — 80 ns
Frevious Read Data valid [
After Change of Address toH 5 — — 5 — — ns
Chip Select to Power Up tpy 0 — — ] — — ns
Chip Select to Cutput Actlve | 3} ttz 20 — — 20 — — ns
Chip Select to Qutput Three-State [3] tHz 0 - 20 0 — 20 ns
Chip Select to Powar Down tpp - - 30 - — 30 ns

NOTE: 1. Chip deselacted far grealer than 55 ns prior t¢ selection

2. Chip desslected for a finite tima that is less than 55 ns prior to selection. {If the desalect time is 0 ns, tha chip s by
detinition seiscted and access oocurs according to Read Cycle: Address Changing.)
3. Trangition is measyurad +500 mY trom high impadance voltage with LOAD B. This parameter is sampled and not 100%

tastad.

READ CYCLE (
READ CYCLE: ADDRESS CHANGING(®
tre !
ADDRESSES } 4
L7YY {
1o
DATAQUT  PREVIOUS DATA VALID X X X DATA VALID
READ CYCLE: C§ CHANGINGI3!
tac
&s 5‘ JZ
ta
2 thz
HIGH IMPEDANCE HIGH
DATA OUT DATA VALID MPEDANCE
F—1tpu “‘ —tpp
Ve Igg-———————
SUPPLY ;|‘
CURRENT 'SB

NOTE: 1. WE is high for Read Gycle.

2. Device is continuously selected, TS = VL.

3. Address valid prior to or coincindent with G5 low transition.
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MBM2148-55L/ MBM2148-70 L

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise notad.)

‘WRITE CYCLE

5 MBM2148-55L MBM2148-70L
Parameter Symbol - i T P T Tve S Unit

Write Cycle Time twe 56 - - 70 - — ns
Address Valid to End of Write taw 50 - — 85 — — ns
Chip Select to End of Write tow 50 - — 65 - — ns
Data Valid to End of Write tow 20 - - 25 - - ns
Data Hold Time toH 1] — — 0 —_ — ns
Write Pulse Width twp 40 - - 50 — — ns
Write Recovery Time twhR 5 — —_ 5 — — ns
Address Setup Time tas 0 — — 0 - - ns
Qutput Active From End of Write (K1 tow [+] —_ —_ 0 —_ - ns
Write Enabled to Quiput Three-State [J twz v} - 20 0 — 25 ns

NOTE: 1. Transition is measured +500 mV from high impedance voltage with LOAD B. This parameter is sampled and not 100% tested.

WRITE CYCLE
WRITE CYCLE: WE CHANGING
| —— ‘\\‘c
ADDRESSES ) 4
e e tcw —_—— ——
7
cs t\l; L4070 77
taw Wy
tas twp—— twh
WE L\ X £
' ow { tpH
DATA IN DATA IN VALID *
—twz —tow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED ) .

NOTE: 1. 1t C8 goes high simulatanecusly with WE high, the output ramains in a high impedance state.
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MBM2148-55L/ MBMZ2146-70 L

WRITE CYCLE
WRITE CYCLE: CS CHANGING
we
ADDRESSES ¥ X
tag
— 1 fcw
s WL A
taw
bwp Iwp =
WE SAONNNNNKY LILLLLLLL LS
1 ‘D“ |
! tow
DATA IN * DATA IN VALID *
twz
HIGH IMPEDANCE
DATA OUT
AC TEST CONDITIONS

Input Pulse Level: oV to 3.0V

Input Pulas Rise and Fall Times: 5ns

Timing Measurement Relerencs Lavals:  Inputs: 1.5V

Outputs: 1.5V
< LOAD A= < LOAD B>
Vee Vee
48010 4800
D,
oy s
2255
2550
30pF SpF
{Including {including
Scope and '"QJ—_ Scops and JIQI
OVERVIEW

The MBM2148 family from Fujitsu are high performance parts. They are designed for high speed and low
power system requirements.

The high speed is obtained by advanced NMOS processing. The low power system requirements are
achieved by the use of the MBM2148's chip select (active low). The MBM2148 automatically enters stand-
by (drawing only 1) whenever the chip select is high. Upon activation of chip select {(CS = LOW) the
MBM2148 automatically powers up and draws lgc.

This automatic power upidown is an extremely useful feature. PC board layout with proper Voo decoupl-
ing will minimize power ling giitches.

Input and data bus lines are an additional area of concern. Unless bus lines are properly designed and ter-
minated, cross coupling, cross talk and reflections can occur. Of particular importance is the undershoot
on address line, Once again, careful attention to good PC board layout and proper termination techni-
ques will yield a well designed and reliable memory system.
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FUJITSU

MICROELECTRONICS

MOS 4096-BIT STATIC
RANDOM ACCESS MEMORY

MBM2149-45
MBM2149-55L
MBM2149-70L

DESCRIPTION
The Fujitsu MBM2149 is a 1024 A separate chip select (€S) pin
word by 4-bit static random ac- simplifles multipackage systems
cess memory fabricated using design by permltting the selec-
N-channel silicon gate MOS tech- tion of an individyal package
nology. The memory is fully static when outputs are OR-tied. Fujit-
and requires no clock or timing su's MBM2148 offers the advan-
strobe. All pins are TTL compati- tages of low power dissipation,
ble and a single 5V power supply low cost and high performance,
is required.
FEATURES
» Organization: 1024 words x4 bits +» Single +5V DC supply voltage
« Static operation; no clocks or (£10% tolerance)
timing strobe required « Common data inputioutput CERDIP PACKAGE
* Address Access Time: DiP-18C-C01
MBMZ149-45: 45 ns max. * TTL compatible Inputs/outputs
MBM2149-55L: 55 ns max.
MBM2149.70L: 70 ns max.  ° ::m::';" output with OR-tie
+ Chlp Select Access Time:
MBM2148-45: 20 ns max. * Chip select for simplified
MBM2148-55L: 25 ns max. memory expansion
MBM2148-70L: 30 ns max.
+ Standard 18-pin DIP package
* Low Power Consumption: PIN ASSIGNMENT
MBM2149-45; 180mA » Pin compatible with
MBM2149-55L)-70L: 125mA Intel 2149 W,
Ag 11 18 [ vee
MBM2149 BLOCK DIAGRAM Ag[]2 17 47
A s 16 [ ] Ay
Ago———— 37— —:¥eo
; ——oves slje =z 504
s — 7 1 mMEMORY ARRAY £
Ago————— 7 ROW 64 ROWS . AOE‘ s ?2 14 [ 40,
Ao [x——] SELECT 54 COLUMNS MmOe R TR | 1103
Ag——r——1 T I apll7 12 [ ] 40,
Ago——f3—— COLUMN TE e 1] 10y
N I1Q CIRCUITS e
T — = Ve[ ® 0 [ WE
1103 { INPUT COLUMN
? -1 DATA SELECT
10, _DT ONTROL i
1O, _ﬁ J# Q %_i Lli TRUTH TABLE
= AR 65 | WE Mode 1o
cs - —I l P ™ H X Not Setected | HighZ
' L L Write Din
WE. L H Read Doyt
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ARSOLUTE MAXIMUM RATINGS (See Nots)

MBM2149

Rating Symbol Value Unit
Voltage On Any Pin with respect to Vgg ViN. YouT. Yoo 3510 +7 A
Short Circuit Output Current — 20 ma
Temperature Under Bias Ta -10 1o +85 *C
Storage Temperature Tstg =65 to +150 G
Power Dissipation Pp 1.2 W

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are excesded. Functional operation should be
restricted to the condltions as detalled in the operations sections of this data sheet. Exposure to absolula maximum rating
conditions for extended periods may atfect device reliability. This device contains circuliry to protect the inputs against
damage due to high static voltages or electric fields. 1t is advised that normal precaullons be taken 1o aveid application of
any voltage higher than maximum rated voltages 1o this high impedance circuit.

CAPACITANCE"
{Ta = 25°C:; f= 1 MH2)

Paramster Symbol Typ Max Unit
AddressfContral Capacltance (Viy =0V CiN —_ 5 pF
Input/Output Capacitance (Vo =0V) Cio - 7 pF
NOTE: 1. This parameter is samplad and not 100% tested.

RECOMMENDED OPERATING CONDITIONS
{Referenced to Vgs}
Ambient(l)
Parameter Symbol Min Typ Max Unit Temperature
Eu_pgjy Valtage Voo 4.5 5.0 5.5 )
Input Low Voltage ViL —-3.0 — 08 W 0°Cto +70°C
Input High Voltage Vin 21 — 6.0 v

NQTE: 1. The operating ambient temperature range is guaranteed with transverse airllow exceeding 400 tingar feet per minute.

DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)

Parametar Symbol Min Max Unit
Input teakage Current
(ViN = Vgg to Voo, Voo = Max) Ll —-10 10 nA
InputfOutput Leakage Current
(CS = V|, Vo = Veg to 4.5V, Voo = Max) Lo -50 50 uh
Power Supply Current "[MBM2148-45 Ioe — 180 mA
(Voc = Max, C8 = Vi, loyt = 0mA) [MBM2148-55L [ -70L foc = 125 mA !
Output Low Yoltage (I = BmaA) VoL —_ 0.4 v
Quiput High Voitage {igH = —4mA) VoH 2.4 — v
Cutput Short Circuit Currant
{Vour = Vs to Vo) los - *200 mA
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MBM2149

AC CHARACTERISTICS

{Recommended Operating Conditions unless otherwise noted.}

READ CYCLE

MBM2148-45 MBM2149-55L | MBM2149-70L
t [NCTES] t Unit
Parameter NOTES Symbo Min Max Min Max Min Max

Head Cycle Time tre 45 — 55 - 70 —_ ns
Address Access Time tas - 45 - 55 — 70 ns
Chip Select Access Time tacs - 20 — 25 — 30 ns
Previous Read Data valid t — 5 — _ ns
After Change of Address oH 5 5
Chip Select to Qutput Active Lz 5 — 5 — 5 —_ ns
Chip Select to Qutput Three-State Kl] thz 0 15 0 15 0 15 ns

NOTE: 1. Transition is measured =500 m¥ from high impedance volage with LOAD B. This parameler is sampled and not 100% tested.

READ CYCLE (")
AEAD CYCLE: ADDRESS CHANGING(Z:
1 1RC J
ADDRESSES )L
lm £
ton
DATA OUT PREVIOUS DATA vALID ¥ X X DATA VALID

READ CYCLE: CS CHANGING
|

ADDRESSES

& SHRTTNY

$LLLLTTITTT

DATA QUT

Note: 1. WE is high for Read Cycle,

2. Device is continuously selected, 8=V, .

DATA VALID

!"'—’HZ
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MBM214¢

AC CHARACTERISTICS

(Recommended operating condittons unless otherwise noted.)

WRITE CYCLE

MBM2149-45 | MBM2149-55L | MBM21458-TOL
Parameter [NOTES] Symbol i T Max in P TE o Unit

Write Cycle Time twe 45 — 55 — 70 - ns
Address Valid te End of Write taw 40 — 50 - B85 — ns
Chip Select to End of Write tow 40 —_ 50 — 65 — ns
Data Valid o End of Write tow 20 — 20 - 25 - ns
Data Hold Time ton 0 —_ Q — 0 — ns
Write Pulse Width twe 35 — 40 - 50 - ns
Write Recovery Time twR 5 — 5 - 5 — ns
Address Setup Time tas 0 - 0 - 0 — ns
Qutput Active From End of Write 61} tow o - ] — 0 — ns
Write Enabled to Ouiput Three-State (1) [ 0 15 0 20 0 25 ns

NOTE: 1. Transition is measured =500 mV from high impedance voltage with LOAD B. This parameter is sampled and not 100% tested.

WRITE CYCLE
WRITE CYCLE: WE CHANGQING
twc 'l
ADDRESSES X X
cw
1
cs NN fILLLLLL )
taw -
tag twe twr
WE N X (
' tow {toH
DATA IN DATA IN VALID
r——twz —fow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED

A

| S —

NOTE: 1. If C5 goes high simulatansously with WE high, the output remains in a high impedance state.
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MBM2149

WRITE CYCLE
WRITE CYCLE: CS CHANGING
twe |
ADDRESSES }(
1im
s \ow
cs Y
Cc§ _\L /7
taw
twp twh
WE NANRNRRNS Y I IS TSI II P4
t
I tow DH |
DATA IN * DATA N VALID %
wz
HIGH IMFEDANCE
DATA OUT
AC TEST CONDITIONS
Input Pulse Level: OV to 3.0V
Inpul Pulse Risa and Fall Times: sns
Timing Measurement Refarence Levels:  Inputs: 1.5V
Qutputs: 1.5V
< LOAD A > < LOAD B>
Voo Yoo
4800 4800
Dour Doyr
(1f0) o
225102
2550
30pF 5pF
{Including {(Including
Scope and Jig) Scope and Jig)
OVERVIEW

The MBM2149 famlly from Fujitsu are high performance parts. They are designed for high speed and low
power system requirements. The high speed is obtained by advanced NMOS processing.

Input and data bus fines are an area of concern. Unless bus lines are properly designed and terminated,
crass coupling, cross talk and reflections can occur, Of particular importance is the undershoot on ad-
dress line. Careful attention to good PC board layout and proper termination techniques will yield a well
designed and rellable memory system.
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FUJITSU

'MICROELECTRONICS

NMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MB8128-10
MB8128-15

DESCRIPTION

The MB8128 is fabricated using
N-channel siiicon gate MOS tech-
nology. It uses fully statlc cir-
cuitry throughout and therefore
requires no clocks or refrashing
to operate.

FEATURES

» 2048 words x &-bit
organization

« Static operation; no clocks
or refresh required
» Fast access time:
MB8128-10 100 ns Max.
MB8128-15 150 ns Max.
» Single +5V supply voliage
+ Cominon data inputs and

MB8128 is deslgned for memory
applications whera high perfor-
mance, low cost, large bit
storage, and simple interfacing
are required. The MB8128 is com-
patible with TTL logic famlilles in
all respects; inputs, outputs and a
single +5V supply.

* Three-state output with
OR-tle capability

» Chip Enable for simplitied
memory expansion

+ Automatic power down

+ Industry standard 24-pin
DIP package

+ Pin compatible with MB3416
(CMOS Static RAM) and

outputs MBM2716 (EPROM)
* TTL compatible inputs and
outputs
MBS8128 BLOCK DIAGRAM

Ay

A

Ay

il

POwW
SELECT l"“
MEMGAY ARRAY

§ 120 ROWS BY
128 CHLUMNS

I - 1

i 1 CIRCLITS
\ |
NPT COLUMM SELECT
CATA .
§ § CONT.
=
A1 An A A
wE
:)j !
[T J— L <1
Il
TRUTH TABLE
TE]BE|WE MODE SUFFLY CURRENT 1 1i0 FiN
H | % | * | MOT SELECTED [ HIGH Z
L | #] u | Dour DISABLE [ys HIGH Z
Lt ]mn HEAD fres Doyt
Lt ox )L WRITE oo i

CERDIP PACKAGE
DIP-24C-C03

PLASTIC PACKAGE

DIP-24P-MO1

PIN ASSIGNMENT
a4 ~ 24 JVee
Ag[]2 23[ 14y
As[ |3 22[ ]Ag
g e 21 WE
As[]s 20[ JoE
a8 %f, 15[ 140
A7 xg 18[JTE
alls 27 1700vo,
oo 18] 11/04
170, |10 15[ o,
oz 14 10,
Vag [ |12 12[7 /oy




MB8128-10/ MB8128-15

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Voltage on Any Pin With Respect to Vgg Vin: YouT Yoo - 3510+7 v
Temperature Under Bias Ta - 10to+85 °C
Storage Temperature Tsig — 65 to +150 G
Power Dissipation Pp 1.2 W

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are excesded. Functional operation should be
restricted to tha conditions as detalled in the cperaticnal sections of this data sheet. This device confains circuitry to protect
the inputs against damage due to high static voltages or electric fieids. It is advised that normal precautions be taken 1o avoid
application of any voltages higher than maximum rated voltages to this high impedance cirguit,

RECOMMENDED OPERATING CONDITIONS (Referenced to Vsg)

Amblent (1)
Parameater Symbaol Min Typ Max Unit Temperature
Supply Voltage Vg 4.5 50 5.5 v
Input Low Voltage ViL -30 — 0.8 v 0°Cto +70°C
Input High Voltage VIH 22 - 6.0 v

NOTE:

s unless otherwise noted.)

1) The operating ambient temperature range is guarantesed with transverse airflow excesding 400 linaar feet per minuta.

DC CHARACTERISTICS (Recommended operating condition

Parameater Symbol Min Typ Max | Unit
Input Leakage Current
{(Vin = Vg 10 Vog, Voo = Max) I -0 - 10 ph
InputiQutput Leakage Current
{CE or OE = V|, V)0 = Vg 10 Voo, Voo = Max) o -10 — 10 uh
, . MBa128-10 - 70 —
Power Supply Current Ta= 25°C MB8128-15 | - 50 - A
Vee = Max, CE =V, . MB8128-10 ce - | = | ™
Data /0 = Open) Ta=0%C MB8128-15. — — 70
Output Low Voltage (loL = 2.1 mA) VoL — — 0.4 v
Quiput High Voltage {loq = —1 mA) Von 2.4 — — v
, _ MB8128-10 — 8 20
Standby Current (Vo = Min to Max, CE = Vi) MBB128-15 IsE _ 5 15 mA
P ower-0n Curren = MB8128-10 — - 20
G_eEa: to\:v:r gf V%‘é l')ef\:‘|:-¢vﬁ?n} VSS 0 VCC Mln' MBB123-15 IPO — —_ 15 mA
AC CHARACTERISTICS (Recommended operating conditiens unless otherwise noted.)
READ CYCLE
Paramseter Symbol MBa128-10 MB8128-15 Unit
Min Typ Max Min Typ Max
Read Cycle Time the 100 — — 180 - | = ns
Address Access Time ™ — — 100 — — T 80 ns
Chip Enable Access Time tacCE — — 100 _ — 150 ns
Output Hoid from Address Change toH 15 - — 20 - — ns
Chip Enable to Output Active tz i} — — 0 _ —_ ns
Ghip Enable to Qutput in High Z tyz - - 40 - - &0 ns
QOutput Enable to Output Yalid toe — — 50 — _ 80 ns
Qutput Enable to Quiput Active toLz 10 - — 10 — — ns
Qutput Enable to Gutput in High Z tonz — — 40 — — 60 ns
Chip Enable to Power Up Time tpy 0 — — 0 — — ns
Chip Enable to Power Down Time tpp - - 40 - —_ 60 ns
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CAPACITANCE (T4 = 25°C, 1 = iMH2)

MBB128-10/MB8126-15

Paramster Symbol Typ Max Unit
Input Capacitance (V|y = 0V} CiN — 5 pF
InputiOutput Capacitance {(Vayt = 0V) Cio — 7 pF
AC TEST CONDITIONS
Input Pulse Levels: 0.8V to 2.4V
Input Pulse Rise and Fall Times: 10 ns
Timing Measurement Reference Levels:  Inputs: 1.5V
Output: 1.5V

Qutput Load @

DOutpout
) .T.
I ”
1
READ CYCLE"
READ CYCLE: ADDRESS CONTROLLED?
tas

1 TTL. Gate and C_ = 100 pF

appresses XK

tas

o

[Fla] PREVIOUS DATA VALID

DATA VALID

READ CYCLE: CE/QE CONTROLLED™

OE
CE
1z LoH
HIGH
s} DATA VALID
IMPEDANGE
try Tppy
Vee logm—————————
SUPPLY 50% 50%
CURRENT Ise
: Don't Care
B3 : undefined Data
Note: 1) WE is high for Read Cycle,

2} Device is continuously selected, TE = V), 0__E= V.
3) Addresses valid prior to or coincident with CE transition low.
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MBa128-10/MB38128-16

WRITE CYCLE
Parameter Symbo) MBa128-10 MB8128-15 Unit
Min Typ Max Min Typ Max

write Cycte Time two 100 —_ — 150 — -_ ns
Address Valid to End of Write taw 95 — - 140 — — ns
Chip Selsct to End of Write fow 95 — — 140 — — ns
Data Valid to End of Write tow 40 — — 80 — — ns
Data Hold Time oM 5 — — 5 — — ns
Write Pulse Width twp a5 — — 130 — — ns
Write Recovery Time twR 5 — — 10 —_ —_ ns
Address Setup Time tast ¢ — — 0 — — ns

tasa 0 — — 0 e —_ ns
Output Active From End of Write tow 10 - - 10 - — ng
Write Enable to Output in High 2 twz — — 40 - - 60 ns

WRITE CYCLE

WRITE CYCLE: WE CONTROLLED®
7

AGDAESSES

OF
ZEN
WE
I tow——

Oy k DATA IN VALID | i

l-—tdw

™ D —
Prur |7 RIGH [MFEDANCE
: Dron't Cate

BFR- undstiaed Cuta

WRITE CYQLE TE CONTROLLED™

g |
ADDRESS (_
BE
=
WE
B OATA IN VALID

Pt -
o
vt HIGH TMPECANCE Km

: Don't Care
Note: 1) if CE goes low simultaneously with WE tow, the outputs remain in a _
high impedance state. B8 : Undetined Data

23 TE or WE must be high during address transitions.
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OVERVIEW

The MB8128 from Fujitsu Is a
high performance part, designed
for high speed and low system
power reguirements.

The high speed is obtained by ad-
vanced NMOS processing. The
low system power requirements
are achieved by the use of the
MB8128 chip-enable {active low).
The MB8128 automatically en-
ters standby operation drawing

only Isg whenever the chip enable
is high. Upon activation of ¢hip
enable {CE = LOW) the MBB8128
automatically powers up. This
automatic power up/down is an
extremely useful feature. Care
must be used as proper deccoupl-
ing will minimize power ling glit-
ches,

Input and data bus lines are an
additional area of concern. Un-
less bus lines are properly de-

MB8128-10 / MB8128-15

signed and terminated, cross
coupling, cross talk and reflec-
tions can ocecur. Of particular im-
portance is the undershoot on
address lines. Once again, care-
ful attention to good PC board
layout and proper termination
techniques will yield a well
designed and reliable memory
gystem.
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FUJITSU
MICROELECTRONICS

NMOS 16,384 BIT STATIC

MB8167-55
MB8167-70

NOT RECOMMENDED FOR NEW

RANDOM ACCESS MEMORY iy st anicass. -
MB8167A-55/MB8167A-45.
DESCRIPTION
The Fujitsu MB8167 is a 16384  For ease of use, chip enable (CE)
words by 1 bit static random ag-  permits the selection of an in-
cess memaory fabricated using dividual package when outputs
N-channel silicon gate MOS  are OR-tied, and automatically
technology. Separate input/out- powers down the MB8167. This
put pins are provided. All device offers the advantages of
devices are fully compatible low power dissipation, low cost,
with TTL logic families in all  and high performancs.
respects: inputs, output and the
use of a single +5V DC supply.
FEATURES CERAMIC PACKAGE
* Organized as 16384 words » Three-state output with OR-tle (METAL SEAL)
x 1 Bit capabllity DIP-20C-A01
+ Static operation: no clocks » Chip snable for simplified
or refresh required marmory expansion and
» Fast Access Time: autornatic power down PIN ASSIGNMENT
MBS167-55 55 ns Max. + All inputs and output have
MB8167-70 70 ns Manx. protection against static o1~ 20[)Vec
» Single +5Y DC supply voltage charge MmOz 185 A
» Separate data lnput and ¢ Standard 20-pin DIP package
output * Pin compatible with Intel 2167 A3 18 [] A1z
* TTL compatible inputs and Mlde Fg "HAn
output als  EB elap
6 "N 15
ME8167 BLOCK DIAGRAM sbe o %
a7 14[ 1A
Dour[ 8 1214
A9 I = | -
R |- S— e WEL]s 2[J0w
H:E - ¥ Vgs [0 11 [GE
N AW CELL ARRAY 88 S8
Ay _D: SELECT 128 ROWS
128 COLUMNS
An Jlﬁ This device contains gircuitry to protect the
Au,_.____{:o: inputs against damage due to high static
voltages or electric fields. However, it is ad-
Arg &: Bl visad that normal precavtions be taken to
T T avoid application of any voltage higher than
maximum rated voltages te this high Im-
By — COLUMN /O CIRCUMTS - Bour padanca circuit.
COLUMN SELECT
INPUT |
DATA
conT. TRUTH TABLE
&—-«—:D_ [CE | WE WMODE QUTPUT | POWER
H | X [NOTSELECTED| HIGH 2 | STANDBY)
L L WRITE HIGH Z | ACTIVE
- E Mo A A B A B A L|H READ Cour | ACTIVE
WE
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NOT RECOMMENDED FOR NEW

DESIGNS. SEE PART NUMBER MB8167-55/MEB8167-70
MBB167A-55/MBE167A-45.
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value. Unit
Voltage On Any Pin with Respect to Vgg Vine VouT, Voo ~3510 +7 v
Temperature Under Bias Ta —10to +85 ‘C
Storage Temperature Tstg -85 to +150 *G
Power Dissipation Pp 1.2 W

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as detailed in the operaticns sections of this data sheet. Exposure 0 abaclute maxlmum
rating conditions for extended periods may atfect device rellability.

RECOMMENDED OPERATING CONDITIONS

{Refarenced to Vgg )

Ambient1)
Parametier Symbol Min TP Max Unli Tampearature
Supply Voltage Vo 45 50 55 v
Input Low Voltage VIL =30 — 08 v Q°C to +70°C
Input High Voltage ViH 20 — 6.0 v

NOTE: (1) The operating ambient femperature range Is guaranieed with transverse alrflow exceeding 400 linear fest per minute.

CAPACITANCE (Ta=25°C, f=1MHz)

Farameter Symbol Typ Max Unit
Input Capacitance (Viy =0V} CiN — 5 oF
Output Capacitance (Voyur = OV} Cour — 6 pF

DC CHARACTERISTICS

{Recommended operating conditions unless otharwise noted)

Parameter Symboi Min Max Unit
input Leakage Current .
(ViN = Vg5 10 Vg, Voo = Max) It —10 10 #h
Qutput Leakage Current
(CE = Vi, VouT = ¥ss 10 Voo Min, Voo = Max) ILo - 50 50 Ty
Powaer Supply_(_)urrent Ta = 25 _C_‘__ koo — 170 mA
(Voo = Max, CE = Vy, lgut = OmA) Ta = 0°C — 180
Qutput Low Voltage {Ig = 8mA} Vo — 0.4 Y
Cutput High Voltage (loy = —4mA) Vou 2.4 - v
Standby Current
(VYoo = Min to Max, CE = Vi fgg — an mA
Peak Power-On Current
(Voo = Vss to Voo Min, CE = Lower of Vo or Vi Min) Ipoy - 30 mA,
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NOT RECOMMENDED FOR NEW
MBE167-558/MB8167-70 DESIGNS. SEE PART NUMBER

MBS8167A-55/MBS8167A-45.
AC TEST CONDITIONS /
Input Pulse Levels: 0.8V to 2.2V
Input Pylse Rise and Fall Times: 10 ns
Timing Measurement Reference Levels: Inputs: 1.5V
Qutput: 1.5V
Veo Vee
% sion %swn
Dout _T_ Dour I
30 pF 3000 5 pF 3002
{Inciuding {Including
Scope and Hg) Scope and Jig)
Fig. 1: OUTPUT LOAD Fig. 2: OUTPUT LOAD for tyz, t .z, twz. tow
AC CHARACTERISTICS
{Recommended cperating conditions unless otherwise noted)
READ CYCLE
ME8167-55 MBE167-70
Parameter NOTES Symbaol Min Typ Max Min Typ Max Unit
Read Cycle Time tre 55 —_ — 70 — - ns
Address Access Time taa - — 56 — — 70 ns
Chip Enable Access Time tacs —_ — 55 —_ — 70 ns
Qutput Hold from Address Change toH 5 - - 5 - - ns
Chip Enable to Output Active 21 tLz 10 — — 10 — — ns
Chip Enable to Qutputin HighZ  [1] (2] tHz 0 - 30 0 — 40 ns
Chip Enable to Power Up Time tpy 0 — — 0 — —_ ns
Chip Enable to Power Down Time tro —_ e ki - - 35 ns
READ CYCLE3

READ CYCLE: ADDRESS CONTROLLEDY

tac
ADDRESSES
tM !
ton -—.——1
DATA OUT PREVIOUS DATA VALID DATA VALID

Don't Care

I undatined Data
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NOT RECOMMENDED FOR NEW

DESIGNS. SEE PART NUMBER MB8167-55/MB8L67-70
MES167A-55/MB8167A-45.
READ CYCLES (Contd)
READ CYCLE: CE CONTROLLEDS
'H\'
CE % 7
lags | thz
Iz
IGH IMP
DATA QUT HIGH IMPEDANCE DATA VALID HIGH
IMPEDANCE
——1tpy ~—1tpp-

Voo lgg————— ———

SUPPLY [ 50% 50%

CURRENT 'SB

Notes: 1. Transition is measured at the point of +500mV from steady state voltage.

2. This parameter is measured with specified Ioading in Fig.2. m Undefined Data

3. WE is high for Read Cycle.
4. Davice is continuously selecied, CE = V).
5. Addresses valid prior to or coincident with GE transition low.

WRITE CYCLE
MEB8167-55 MEBB167-70
Paramater NOTES Symbol Min Typ Max Min Typ Max Unit
Write Cycle twe 55 — - 70 —_ — ns
Addrass Valid to End of Write tavy 45 — — 50 — — ns
Chip Enable to End of Write tow 50 — — &0 — — ns
Data Valid to End of Write tow 35 - — 45 - - ns
Data Hold Time tbH 0 — - 0 — — ns
Write Pulse Width twp 35 — — 45 — — ns
Write Recovery Time twr 5 — —_ 10 — — ns
X tAS1 B _ —_ 10 —_ —_ ns
Address Satup Time
tage 0 — — 0 — —
Output Active From End of Write [ tow [V} - — 0 — - ns
Write Enable to Output in High Z [8] twz 0 [ 30 0 — 35 ns
WRITE CYCLE
WRITE CYCLE: WE CONTROLLED?
| — twe
ADDRESSES /i
} tew
e Ty £
M taw
] R P
1“51 — tygp — ] WR
WE PN A
| f — tDw
DATA IN ' DATA VALID

|
L twz —tow
AP AT T APPAITIARIIIIIRAMN, HIGH IMPEDANCE
nAT‘ OUT A‘A’A"’A’A’A’A’A’A‘A’A’&’A’A’A AT A’A’A’A‘A

7] bon't Care m Undsfined Data
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MB3167-55/MB8167-70

NOT RECOMMENDED FOR NEW
DESIGNS. SEE PART NUMBER

MB8167A-55/MBS167A-45.
WRITE CYCLE (Conft'd)

WRITE CYCLE: CE CONTROLLED?

CE
twp—
twp
WE
tow
DATA IN DATA VALID

awra ou1 KRR KRR KR XK KXCKKCKX KKK

Don'l Care

HiGH IMPEDANCE

m Undofined Data

Notes: 6. If GE goes high simultaneously with WE high, the output remains in a high impedance slate.
7. Transition is measured at the point of +500mV from steady state voltage.
8. This parameier is measurad with specified loading in Fig. 2.
9. CE or WE must be high during address transitions.

DESCRIPTION

The MBB167 from Fujitsu is a
high performance part. It is de-
signed for high speed and low
power system requirements.

The high speed is obtained by
advanced NMOS processing.
The power requirements are
achieved by the use of MBB167
chip enable (active low). The
MB8167 automatically enters
standby drawing only Igg
whenever the chip enable is
high. Upon activation of chip

enable (CE = LOW) the MB8167
automaticatly powers up and
draws lce.

This automatic power upfdown
is an extremely useful feature,
PC board layout with proper Voo
decoupling will minimize power
line glitches.

Input and data bus lines are an
additional area of concern.
Uniess bus lines are properly
designed and terminated, cross

coupling, cross talk and reflac-
tions can ccour. Of particular
importance is the undershoot on
address lines. Once again, care-
ful attention to good PC board
layout and proper iermination
techniques will yield a well
designed and reliable memary
system,

226




FUJITSU ¢ g;,  MBBI67A-45
MICROELECTRONICS MB8167A-55
NMOS 16,384 BIT STATIC - ARYARCE
RANDOM ACCESS MEMORY {51318 45 1N

DESCRIPTION

The Fujitsu MBB167A is a 16,384  For ease of use, chip enable (CE)
words by 1-bit static random ac-  permits the selection of an in-
cess memory fabrication using  dividwal package when outputs
N-channel silicon gate MOS tech- are OR-tied, and automaticatly
nology. Separate Inputfoutput  powers down the MBB167A. This
pins are provided. All devices are  device offers the advantages of
fully compatible with TTL legic  low power dissipation, low cost,
families in all respects: inputs, and high performance.

output and the use of a single

+5V DC supply.

FEATURES
» Organized as 16,384 words = Single +5V DC supply voltage
x 1 Bit « Three-state output with OR-tie CE%?;'?J&%?GE
« Static operation: no clocks capability
or refresh required * Chip enable for simplified
s Fast Access Time: memory _exparlslon and
MB8167A-45: 45ns Max. automatic power down
MB8187A.55: 55ns Max. « All inputs and output have PIN ASSIGNMENT
« Separate data input and output mi;?ion against static =
» TTL compatible inputs and Ao [
output pa P « Standard 20-pin DIP package AOE ) ; g :C
+ PIn compatible with Intel 2167 1 9 13
Az2[]3 1B[J A
MBB8167A BLOCK DIAGRAM rslls Bz 7[0An
W
fo % ] - Ve A5 Eg 18 ] Ay
s . AsC]e L% 15[ ]Ae
- -
N—— ) PV "’ wO7 o ups
A T SELECT 128 COLUMNS Dour [ & 13 A
g"_.4b WE[]9 12 ::l Din
a.;—--+ I — Veg []10 1[]CE
[ [
Do 4% 1 COLUMN (D CIRCUIITS [ Dour
i This device contains circuitry to protect the
COLUMN SELECT inputs agains! damage due to high static

INPUT voltages or eleclric figlds. However, il is ad
%3:: vised that normal precautions be taken to
TROL avoid application of any vollage higher than
— maximum ralgd veltages o Lhis high im-
CE D_ pedance circuit.

Ap Nn |
WE

TRUTH TA.'BLE
CF | WE MODE OUTPUT | POWER
H | x |wor seLecten| miaH 7 | sTanDBY
L L WHITE HIGH 2 ACTIVE
Lin READ Dour | ACTIVE
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FUJITSU MB8168-55
MICROELECTRONICS MB8168-70
NMOS 16,384-BIT STATIC E
RANDOM ACCESS MEMORY THIN

NEGI M

DESCRIPTION
The Fujitsu MBB168 is a 4096 design. It permits the selection of
word by 4-bit static random ac- an individual package when out-

cess memory fabricated using puts are OR-ied. Furthermore,
N-channel slllcon gate MOS when selecting a single package
technology. The memory is fully by C§, the other deselsected pack-
static and requires no clock or ages automatically power down.,
timing strobe. All pins are TTL .

All Fujltsu devices offer the ad-
compatible and a single 5V power vantages of low power dissipa-

Supply is required. tion, low cost and high perfor-
A separate chip select (TS} pin mance.
simptifies multipackage system

FEATURES
]
! « Organized as 4096 x 4 « Single +5V DC Supply CERDIP PACKAGE
« Fully Static Operation, no Voltage, =10% tolerance DIP-20C-C03
clocks or timing strobe » Common data input and cutput
required » Thres-state output with OR-tie
+ Fast Access Time; capability
MB#§168-55 55 ng Max. + Chip select tor simplified
MB8&8168-70 70 ns Max, memuory expansion, automatic PIN ASSIGNMENT
» Low Power Consumption: power-down .
loc = 150mA Max. {Active) * Standard 20-pin DIP package
Isg = 40mA Max. (Standby}  * Pin compatible with Intel 2168 Az 1 o Hvee
MB8168 BLOCK DIAGRAM AsL]2 191
As [} 3 187 Ag
o paney alle 2 17DAe
wo— B A [ 5 ; o 18 j A
WEMOAY ARRAY 3 - g 11
A D—E 128 ROWS
now 1 GOAMN S AZ E 8 £ 8 15 g ”01
mo——PF 1 s
P e » S— H Ay E 7 14 10z
wo———F 1 Ag[] 8 13 [ 1105
P T ts] 9 120 vo,
ey ] GgNe ] 10 1w
- 5 g— e gt
= L_‘ET‘T\ Ay B, Ay Ay Ay
WEC
TRUTH TABLE




ABVARCH

o : MBE168-55 / MB8168-70
INEEE M AFTON
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Vaiue Unit

Voltage On Any Pin with Respect to Vgg Vine Vour. Yoo -35t0 +7 v
Short Circult Output Current —_ 20 mA
Temperature Under Bias Ta -10 1o +85 G
Storage Temperalure Tstg -65te +150 G
Power Dissipation Pp 12 W

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceaded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolule maximum rating
conditions for extended periods may effect davice reliabllity. This device contains circubiry to protact ihe inputs agalnst
damage due to high atatic voltages or electric flelds. It |12 advisad that normal precautions be taken to avoid application of any
voltage higher than maximum rated voltages 1o this high impedance citcuit.

RECOMMENDED OPERATING CONDITIONS

{Reterenced to Vgg )

Amblent )
Paramater Symbol Min Typ Max Unit Tempecature
Supply Voltage Yoo 45 50 55 v
Input Low Voitage ViL -30 — 0.8 v 0°C to +70°C
tnput High Voltage ViH 20 — 6.0 v

NOTE: {1} The operating ambient lemperaturs range |s guaranised with transverse alrflow exceading 400 linear feet per minute.

CAPACITANCE (7, = 25°C, f = 1 MHz, this parameter is sampled, not 100% tested.)

Paramster Symbol Typ Max Unit
Input Capacitance  Address, WE: Vi = OV Cin — 7 pF
Input Capacitance C5: Vi = OV Cra — 8 pF
Output Capacitance Data 10, Yoy = 0V CouTt — 8 pF
DC CHARACTERISTICS
{Recommendad operaling conditions unless otherwise noted,)
Parameter Symbol Min Max Unit
input Leakage Currant I _10 10
{Vin = Vas 10 Vo, Voo = Max) L uh
Qutput Leakage Current _
{CS = Vi, Vour = Vss 1o 45V, Voc = Max) Lo 50 50 1A
Powar Supply Current _
Moo = Max, CS =V, lgyt = OmA) loc 150 mA
Qutput Low Voltage {IgL = 8mA) VoL — 0.4 ¥
Output High Voliage {lpq = —4mA) Vou 2.4 — v
Standby Current _
Voc = Min to Max, T8 = Vi, loyt = 0mA) 's8 40 mA
Peak Power-On Current I . 50 mA
{Vce = Vg to Vo Min, TF = Lower of Vo or Vi Min) PO
Output Short Circuit Current
| —200 200 ma
(VouT = Vss to Vo) oS
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MBB166-55/ MBA168-70 AR
INFORM
AC TEST CONDITIONS
Input Conditions: Veo
Input Pulse Levels: oV to 3.0V
Input Pulse Rise/Fall Times: Sny
Input Timing Reference Lavel: 1.5v % A4
Output Conditions: Ooyr .
Output Timing Refsrance Level: 0.8V 1o 2.0V (10} l
Output Load: ¢
{Includes Rz
Ry | Rz c Parameters Measured Scope and Jlg)I

Load | |4800 | 2650 | 30pF |except t| 7, thz, twz and tow

Load Il (48010 | 2550 | 5pF [ty s, tyz, twz. and tow

VANCE

ATION

OUTPUT LOAD

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted)

READ CYCLE

MB8168-55 MBB188-70
Parameter NOTES Symbol Min Typ Max Min Typ Max Unit

Read Cycle Time tpe 55 — - 70 — —_— ns
Address Access Time tas — — 55 — - 70 ns
Chip Select Access Time tacs - — 55 - - 70 ns
Qutput Hold from Address Change toH 5 — — 5 — — ns
Chip Select to Dutput Active Ol (Z] 1z 10 — —_ 10 — — ns
Chip Select to Output In HighZ 1] [21 tHz 1} — 30 [1] — 40 ns
Chip Select to Power Up Time tey o - — 0 - - ns
Chip Select to Power Down Time tep — - 55 - 70 ns

Notes: 1. Transition is measured at the point of £500mV from steady state voltage.
2, This parameter is measured with specified loading in Fig. 2. This parameter is sampled and not 100% tested.

READ CYCLE: ADDRESS CHANGING#

READ CYCLE3

Re

ADDRESSES

Las

toH

|
DATAOUT  PREVIOUS DATA VALID ¥ X X *

DATA VALID

Notes: 2. WE is high for Read Gycle,

4. Device |s continuously selected. 03 = V|,

Don't Care

X undefined Data
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MB8168-58 s MBE166-70

READ CYCLE 2 (Contd)
READ CYCLE: C8 CHANGINGS
g ———- e
cs R —_—
N 7
tacs { tuz
hz
HIGH IMPE E
DATA QUT & DANC DATA VALID HIGH
L IMPEDANCE
=—lpu = lpp —-
Vee g———————
SUPPLY I 50% 50%
CURRENT 'SB
Notes: 3. WE Is high for Aead Cycle.
4. Device |5 continuously sslected. £ = @ Undelined Data
5. Addresses valid prier to or coincident wnh C3 transition low.
WRITE CYCLE
MB2163-55 MBB8168-70
Parameter NOTES Symbeol Min Typ Max Min Typ Max Unit
Write Cycle Time twic 55 — — 70 — — ns
Address Yalid to End of Writs taw 55 — - 70 — — ns
Chip Sglect to End of Write tow 55 - - 70 — — ns
Data Valid to End of Write tow 25 — — 30 — - ns
Data Hold Time L o toH 0 i 0 — — ns
Write Pulse Width P 55 — — 70 — — ns
Write Recovery Time twR 0 — -— 0 - - ns
Address Setup Time tag 0 —_ — 0 — — ns
Output Active From End of Write [8] tow ] - — 0 — — ns
Write Enable to Output in High Z (€] twz 0 — 30 0 - 40 ns
Noles; & Transilion is measured at the point of +500mY from sieady state voltage.
7. This parameier is measured with specified loading in Fig. 2.
WRITE CYCLE
WRITE CYCLE: WE CONTROLLED®
twe
ADDRESSES ;.
fow
cs? ;;7‘\ i‘;;;/;;;;;;;
Taw
e by g —=t
tas twe 'WR
WE 128
tow |tou
DATA IN DATA IN VALID )k
= twz— = tow
AP ATPAPPIT AT I AT T RFF A HIGH IMPEDANCE
DATA OUT n’s’s’;’;’n 5’1’&’;‘;’4’1’;’;’;’;’; A’A’A’A"
Mate: *If CE goes high simultanecusly with WE high transition,
DATA OUT remains in a high impedance state, Don" Care m Undefined Data
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MB8148-55/ MB8168-70

WRITE CYCLE: CS CHANGING?

WRITE CYCLE (Cont'd)

ABVANCE
4

¥
INFORMATION

WO

ADDRESS VALID

tow

twp—{

tow

DATA IN

DATA VALID

*‘D“

oaTa 0uT XXX XHXXRRIXXKN

Don't Gare

e Ty —=]

HIGH Z

m Undafined Data

Notes: 6. Transition is measureed at the point of +500 mV from steady state voltage,
7. This parameter is measured with specitiad Igading in Fig. 2.
8. If G goes high simultanecusly with WE high, the cutput remains In a high impedance state.
9. €5 or WE must be high during address transitions.

DESCRIPTION

The MB8168 from Fujitsu is a high
performance part. K is designed
for high speed and low power
system requirements.

The high speed is obtained by ad-
vanced NMOS processing. The
power requirements are achieved
by the use of MB8168 chip select
{active low). The MB8168 auto-
matically enters standby drawing
only Igg whenever the chip setect

is high. Upon activation of chip
select (S = LOW)} the MBB168
automatically powers up and
draws Ige.

This automatic power upfdown is
an extremely useful feature. PC
board layout with proper Voo de-
coupting will minimize power line
glitches.

Input and data bus lines are an

additional area of concern. Un-
less bus lines are properly de-
signed and terminated, cross
coupling, cross talk and reflec-
tions can occur. Of particutar im-
portance is the undershoot on ad-
dress lines. Once again, careful
attention to good PC board layout
and proper termination techni-
ques will yield a well designed
and reliable memory system.
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QUICK GUIDE TO PRODUCTS IN THIS SECTION

Access Power
Device Organization Time Supply Power Package
(max) Volts Dissipation

MBS416 2K x 8 200nS +5 JI0MWIS5aW 24-pin
MBB416-X 2K x 8§ 200n5 +5 330mWISS.W 24-pin
MBB416A-15 2K x 8 150nS +5 J30mMWHTImW 24-pin
MB8416A-12 2K x 8 120n5 +5 330mWATMmW 24-pin
MBB417 2K x 8 200nS +5 J30mMWIES.W 24-pin
MBS8417-X 2K w8 200nS +5 330rmwWISs5uW 24-pin
MBB417A-15 2K x 8 150nS +5 I30mMWrHImW 24-pin
MBB8417A-12 2Kx 8§ 120nS +5 I30MW/AHTmW 24-pin
MBS413 2K x 8 200nS +5 J30mMWIESLW 24-pin
MBB418-X 2K x8 200nS +5 330mwWisS.wW 24-pin
MBB418A-15 2K x 8 150nS +5 J30mWAImW 24-pin
MBB4184-12 2K x 8 120nS +5 330mWHImw




FUJITSU

MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MB8416
MB8416-X

DESCRIPTION

The Fujitsu MBB416/MBB416-X is
a 2048 word by 8-bit static random
access memory fabricated with
high density, high retiability Com.
plementary MOS silicon-gate
technology.

The memory utilizes asyn-
chronous circuitry and may be
maintained in any state for an in-
definite period of time. All input
and output pins are TTL-compat:
ible, and a single 5 volt power sup-

FEATURES

» Qrganized as 2048 words by

8 bits

* Fast Access Time: 200ns Max.
s Low Power: 55.W Max.
Standby
Completely Static Operation,
no clocks required
Extended temperature range

{(MB8416-X): -40°C to +85°C

»

ply is used. It is possible to retain
data at low power supply voltage.

The MB8416/MBB8416-X can be op-
timized for high performance ap-
plications such as microcom-
puter systems where fast access
time and ease of use are requlred.
Qutput Enable (OE) input permits
the disable of all outputs when
outputs are OR-tied. The MB8416/
MB8416-X is packaged in an in-
dustry standard 24-pin dual in-line
package.

» Single +5 Volt Power
Supply, +10% tolerance

* TTL compatible
Inputs!Gutputs

* Low Voltage Data
Retention: 2.0V Min.

+« MB8418 is pln compatible with
HME118, TC5517, .PD446

MB8416/MB8416-X BLOCK DIAGRAM
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CERDIP PACKAGE
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Thig davice conlaing circuitry to protect the
Inputs against damage dus 1o high statlc
vodtages or electric llelds. However, it is
advleed that normal precautlany be laken 16
avold epplication of any voltage higher than
maximum rated wvollages 1o this high
Impedanca chroubt.




MB8416/MBE416-X

ABSOLUTE MAXIMUM RATINGS

Paramater Symbaol Min Max Unit

Storage Temperature | _Ceramic Terg -65 150 o
Plastic —40 125

Temperature Under Bias Thbias —40 85 °C
Supply Yoltage Veo =05 8.0 v
Input Vollage VN ~0.5 Voo + 0.5 v
Ouiput Voltage Yo -0.5 Voo +05 v

NOTE: Permanent device damage may occur if ABSCLUTE MAXIMUM RATINGS are exceededa. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. This device contains circultry to protect
the inputs againat damage due to high statlc voltages or alectric fields. However, it is advised thai normal precautlons ba
taken to avoid applications of any voltage higher than maximum rated voltages to this high impedance circuit.

RECOMMENDED OPERATING CONDITIONS (vgs = GND)

MBs418 MB8416-X
Paramater Symbeol Min Typ Max Min Typ Max Unit
Ambient Temperature Ta, 0 - +70 -40 —_ +85 "c
Supply Voltage Yoo 45 50 55 45 50 55 v
Input High Yoltage Vin 22 — Voo + 0.3 2.2 — Voo + 0.3 v
Input Low Voltage VL -0.3 - 08 -03 - 0.8 V
CAPACITANCE
Ta = 25°C,t=1MHZ)

Parameter Symbol Min Max Unit Condition
Input Capacitance CiN — 7 pF Vi = 0V
Input ; Output Capacitance Cro - 10 pF Vo =0V

STATIC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Condition Symbol Min Max Units
CE = Vo - 0.2 to Vg + 0.2V
Standby Supply Current VIN = —0.2V 1o Voo +0.2V IsB1 - 10 A
CE=V|4
Standby Supply Current Vin = —0.2V to Ve +0.2V Isgp2 — 2 mA
CE=V
Active Supply Current VinN=VLorVig; louT =0 Icct - 60 mA
Cycle = Min, Duty = 100%
QOperating Supply Current louT =0 lcoe — B0 mA
Input Leakage Currant Vin =0V to Voo I -1.0 1.0 HA
Yiro = OV to Voo
Outpui Leakage Current TE=ViHy Lo -1.0 1.0 A,
Qutput High Voitage loyt = ~1.0 mA VoH 24 — V
Output Low Voltags lout = 4.0 mA VoL — 0.4 v




MB8416/MB8416-X

AC TEST CONDITIONS

Input Pulse Leveis: 0.6V to 2.4V

Input Pulse Rise and Fall Times: 10 ns

Input Timing Reference Level: 0.8V to 2.2V

OQutput Timing Reference Level: 0.8V to 2.2V

Cutput Load: 1 TTL Gate and C = 100 pF

Qutput :
c

A

DYNAMIC CHARACTERISTICS
Parameter Symbeol Min Max Unit
Read Cycle Time the 200 ns
Write Cycle Time twe 200 — ns
Address Access Time tas — 200 ns
Chip Enable Access Time tAGE — 200 ns
Qutput Hald from Address Change ton 15 - ns
Output Low Z from GE torz 15 = ns
Output High Z fram CE tcHz — 60 ns
Qutput Low Z from OF toLz 15 — ns
Output High Z from OE toHz — 60 ns
Qutput Low Z from WE twiz 15 — ns
Qutput High Z from WE twhz — 60 ns
Qutput Enable to Qutput Valid tog - 100 ns
Address Set Up Time tas 0 — ns
Read Set Up Time trs 0 — ns
Read Hotd Time tRH 1} — ns
Write Set Up Time tws 0 - ns
Write Hold Time twH [ — ns
Address Valid to End of Write taw 160 — ns
Chip Enable to End of Write toew 160 - ns
Write Pulse Width twe 140 — ns
Write Recovery Time WR 10 — ns
Data Set Up Time tps 80 — ns
Data Hold Time T oM 0 — ns




WAVEFORMS

Read Cycle

MODE 1. WE Controlled: (CE = Low, OE = Low)
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MBB416/MB8416-X
WAVEFORMS (Continued)

MODE 2: CE Controlled, (OE = Low)

Read Cycle
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MB8416/MB8416-X

WAVEFORMS (Continued) _
Enable/Disable OE Controlled; (CE = Low, WE = High)

05-—1
log —— louz
r-—loLZ .
Dour y Doyt VALID
N\ X
DYNAMIC CHARACTERISTICS
Data Retention Characteristics, Nates 2]
Parameter Notes Symbol Min Max Unit

Data Retention Supply Voltage M VDR 20 5.5 v

Data Retention Supply Current Ior — 10 ph

Data Retantion Set Up Time toRrs 80 — ns

Recovery Time tr &0 —_ ns
NOTES:

[T)Vce =Vor, CF =Vpr —02 Vto Vg +0.2V, Viy = —02 Vto Vpg +02V D‘“A;gi.""o"

[2]When Vpg =25V to 5.5V,

CE =2.2V 10 Vpg+ 0.3V E—) o
When Vpg = 2.0V to 2.5V AN A0
& =Vpr-03v1i === WVop) ===
=Vpr-0. 0 Vo +0.3V
\pAs— ——tp
22v 2.2v
ce ) S 4




FUJITSU
MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MB8416A-12
MB8416A-15

AMVARCE
FORMATION

i

DESCRIPTION

The Fujitsu MBB416A is a 2048
word by 8-bit static random ac-
cess memory fabricated with
high density, high reliability
Complementary MOS silicon-
gate technology.

The memory utilizes asynchro-
nous circuitry and may be main-
tained in any state for an inde-
finite period of time, All input and
output pins are TTL-compatible,
i and a single 5 volt power supply

FEATURES

» Qrganized as 2048 words
by 8-bits
* Addrass Access Time:
MBB416A-12  120ns Max.
MB8416A-15 150ns Max.
» {ow Power Dissipation:
Igc (Active} = 60mA Max.
Isp {Standby) = 4mA Max.
Ipr {Data Retention)
= 2mA Max.
« Completely static
operation, no clocks required
* Single +5 Volt Fower
Supply, +10% tolerance

is used. It is possible to retain
data at low power supply voltage.

The MB8416A can be optimized
for high performance applica-
tions such as microcomputar
systems where fast access time
and ease of use are required.
Output Enable {OE) input permits
the disable of all outputs when
cutputis are OR-tied. The
MBB416A is packaged in an in-
dustry standard 24-pin dual in-
line package.

« TTL compatible
inputs/outputs
+ Data Retention:
2.0V Min.
* Equal Access and Cycle
Times
* Qutput timing reference
levels:
0.8V to 2.2V
* Plug-in compatible with 16K
EPROMs
* Pin compatible with
HM&E116, TC5517, uPD446

TRUTH TABLE
DEVICE NUMBER MBB416A
9-11
PIN NUMBER 18 20 21 24 1317
PIN NAME

CE OE | WE | SUPPLY O
MODE CURRENT
WRITE L X L loc Din
READ L L H lec Cour
CUTPUT DISABLE L H H e HIGH Z
STANDBY H X X Isp HIGH Z

CERDIP PACKAGE
DIP-24C-C03

PLASTIC PACKAGE

DIP-24C-M01
PIN ASSIGNMENT
] M 24 Tvee
As] 2 23 Ay
ag[] a 22 [ ag
A4 2t [TWE
Az ] s 20 ] OE
Az[] 8 §§ 19 ] A
a7 28 whe®
Iy ef [ 1o,

o[ ] 9 16{ | 1Og
wey 110 15 [ ] wos
Hoz [t 11 14 w0,
vgs (12 13 [ Jroy

This device contains sircuitry to protect the
Inputs against damage due to high statlc
voltagas or electric fields. However, it is ad-
vised that normal precautions be taken to
avold application of any woltage higher than
maximum rated voltages to this high im-
pedance circuit.




FUJITSU
MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MB8417
MB8417-X

DESCRIPTION

The Fujitsu MB8417/MB8417-X is ply is used. It is possible to retain
a 2048 word by 8-bit static random data at low power supply voltage.
access memory fabricated with

high density, high reliability Com- g MB8417/MB8417-X can be op-
plementary MOS silicon-gate  yimized for high performance ap-
technology. plications such as microcom-
The memory utilizes asynchro-  puter systems where fast access
nous circoitry and may ba main-  time and ease of use are required.
tained in any state for an in-  Chip Select {CS) permits fast ac-
definite period of time. All input  cess time. The device is packaged
and output pins are TTL-compat- in an industry standard 24-pin
ible, and a single S volt powersup-  dual in-line package.

FEATURES

+ Organized as 2048 words by * Extended temperature range
8-bits (MB84A17-X): —40° to +85°C
+ Fast Access Time: * Single +5 Voit Power

200ns Max. (CE Controlled) Supply
100ns Max. (CS Controlled) * TTL Compatible

CERDIP PACKAGE
DIP-24C-C03

PLASTIC PACKAGE

DiP-24P-MO1
PIN ASSIGNMENT
a1 N 24 TJvee
Ag[ 12 21 Ay
a3 221 T ay
M4 =z a1 Jwe
A3[] s § 20 ] C&
A & §§ 19 A
M7 22 ® [ ] CE
al]s "3 7oy
W[ e > 16[Jvog
o, 1o 15]_] vos
uo, i1 U] 1o,
Ves |12 13 Jvoy

This device contains circultry to protact the
inpuls agalnsl damage due to high static
ges or elactric figlds, However, 1 Is

» Low Power: 55:W Max. Inputs/Outputs
Standby * Low Data Retention
» Completely Static Operation, 2.0V Min,
no clocks required « MB8417 is pin compatible with
TC5516, .PDA4T
MB8417/MRB8417-X BLOCK DIAGRAM
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adviead that normal pracagtlons ba taken Lo
avold application of any volizge higher than
maximum raled vohiages to Ihis high
impeadance ciroull,
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MB8417/MBE417-X

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Unit
Storage Temperature | Ceramic Tstg -85 150 °c

Plastlc —40 125

Temperature Under Bias Thias -40 85 G
Supply Voltage Voo =05 8.0 v
Input Voltage Vin -05 Voo + 05 v
Qutput Voltage Viio —0.5 Yoo + 05 v

NOTE: Permanent device damage may cccur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation shoutd be
rastricted to the conditions as detalied in the operational sactions of this data sheet. This device contains sircuitry 10 protact
the Inputs against damage due 10 high static voltagas or alectric fields, However, it is advised that normal precautions be
taken to avoid applications of any voltage highar than maximum rated voltages to this high impedance circuit.

RECOMMENDED OPERATING CONDITIONS, vgs = GhD

MBB417 MB8417-X
Parameter Symbol Min Typ Max Min Typ Max Unit

Ambient Temperature Ta 0 - +70 —40 — +85 °C
Supply Voltage Voo 45 5.0 5.5 4.5 5.0 55 v
Input High Voitage ViH 2.2 —_ Voo +0.3 22 — Voo + 0.3 v
Input Low Voltage ViL -0.3 - 0.8 —0.3 —_ 08 ¥
CAPACTITANCE
{Ta = 25°C,f=1 MHz)

Parameter Symbol Min Max Unit Condition
Input Capacitance Cin — 7 pF Vi =0V
Input / Qutput Capacitance Cro - 10 pF Vg = OV

STATIC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Condiion Symbol Min Max Units
CE = Voo - 0.2VitoVae +0.2V
Standby Supply Current Vin = —0.2V to Voo + 0.2V Isgy — 10 )
CE=Viy
Standby SUDD'Y Current VIN = —0.53V ta VCC +0.2V |532 - 2 mA
) CE=V,
Active Supply Current VIN = ViL oF Vii: louT = 0 lecy — 60 ma
Cycle = Min, Cuty = 100%
Operating Supply Current louT = 0 lcce - 60 mA
Input Leakage Current Vin = 0V to Vo Iy -1.0 1.0 A
Vijo = OV to Voo
Cutput Leakage Current CE = V| ILo -10 1.0 »A
Qutput High Voltage loyt= -1.0 mA Yor 2.4 — v
Output Low Voltage louTt = 4.0 mA Yor - 0.4 v

310




MB&417/MB8417-X

AC TEST CONDITIONS
Input Pulss Lavels: 0.8V 10 24V 0“‘3‘" n
Input Pulse Rise and Fall Times: 10 ns l
Inpui Timing Refarance Leval: 0.8V to 2.2V .
Qutput Timing Reference Level: 0.8V to 2.2V
Qutput Load: 1 TTL Gate and G| = 100 pF I
DYNAMIC CHARACTERISTICS
Parameter Symbol Min Max Unil
Read Cycle Time the 200 — ns
Write Cycle Time twe 200 — ns
Addrass Access Time taa - 200 ns
Chip Enable Access Time tace — 200 ns
Chip Select Access Time tacs - 100 ns
Qutput Hold from Address Change toH 15 — ns
Output Low Z from CE or &5 oz 15 — ns
Output High Z from CE or T3 tonz — 60 ns
Qutput Low Z from WE twiz 15 — ns
Qutput High Z from WE twHz — €0 ns
Address Set Up Time tas 0 —_ ns
Read Set Up Timeg tRs o] — ns
Read Hold Time [ 0 - ns
Write Set Up Time tws 0 - ns
Write Hold Time i 0 - ns
Address Valid to End of Write taw 160 — ns
Chip Enable to End of Write tcEwW 160 - ns
Chip Selection to End of Write tosw 100 — ns
Write Pulse Width twp 140 — ns
Write Recovery Time tywa 10 — ns
Data Set Up Time tps 80 —_ ns
Data Hold Time toH o — ns |
DYNAMIC CHARACTERISTICS
Pata Retention Characteristics, Notes {T2)
Parametar Notes Symbol Min Max Unit
Data Retention Supply Voltage i Yor 2.0 5.5 v
Data Retention Supply Current -~ 2 DR — 10 wA
Data Retention Set Up Time tpRs &80 - ns
Recovery Time ‘R &0 — ns
NOTES: DATA RETENTION
@Vcc =Vpr, CE =Vpog —0.2VioVpgp +0.2V, V)y = -0.2Vio Vpp +0.2V MODE
[2]When Vpp =25V to 5.5V,
TE =2.2V to Vpp + 0.3V Ny A
When Vpg =20V to 2.5V T vom
EE =Vpr-0.3V 10 Vpp + 0.3V tons n
L2V N £ LIV

3-11




MB8417/MB8417-X
WAVEFORMS

MODE 1, WE Controlled: (CE = Low, S = Low)
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WAVEFORMS (Continued)

MODE 2. CE Controlled, (&5 = Low)

MB8417/MB8417-X
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MB8417/MB8417-X
WAVEFORMS (Continuad)

MODE 3: TS Controlled, (CE = Low)

Read Cycle
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FUJITSU

MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MBB8417A-12
MB8417A-15
INFGRMAT

( DESCRIPTION

The Fujitsu MBB417A is a 2048
word by 8-bit static random ac-
cess memory fabricated with
high density, high reliability
Complementary MOS silicon-
gate technology.

The memory utilizes asynchro-
nous circuitry and may be main-
tained in any state for an inde-
finite period of time. All input and
output pins are TTL-compatible,
and a single 5 volt power supply

FEATURES

» Organized as 2048 words
by 8-bits
» Address Access Time:
MB3417A-12 120ns Max.
MBS417A-15 150ns Max.
* Low Power Dissipation:
oo {(Active) = B0mA Max.
Isp (Standby) = 4dmA Max.
Ipr (Data Retention)
= 2mA Max.
* Compiletely Static
Qperation, no clocks required

is used. It is possible to retain
data at low power supply voltage.

The MB8417A can be optimized
for high performance applica-
tions such as microcomputer
systems where fast access time
and ease of use are required.
Chip Selects {CS) permits fast ac-
cess time. The MBB417A is pack-
aged in an industry standard
24-pin dual in-line package.

+ Single +5V Power
Supply, £10% tolerance

+ TTL Compatihle
Inputs/Qutputs

* Data Retention

2.0V Min.

» Equal Access and Cycle
Times

» Qutput Timing reference
levels: 0.8V to 2.2V

+ Pin compatible with
TC5518, .PDA47

TRUTH TABLE
DEVICE NUMBER MBB41TA
9-11
PIN NUMBER 18 20 21 24 1317
FIN NAME B
CE | €5 | WE | SUPPLY 110
MODE GURRENT
WRITE L L L les Dy
READ L L H [Foe] Doyt
CHIP DESELECT L H X Ice HIGH Z
STANDBY 2 H X X lsg HIGH 2

CERDIP PACKAGE
DIP-24C-C03

PLASTIC PACKAGE

DIP-24C-M01
PIN ASSIGNMENT
a1 M 2e] Jvee
As[]) 2 23| 7] A
As[] 3 22 [ A,
A4 21 [ | weE
A5 gz w0 ] €8
A 8 gg 1917 Aqq
a7 53 efgJcE
A ] @ 17 1 w0,

voa ] @ 16| ] o,
o, [0 15 ] oy
1o, 1 14 o,
vas ()12 13 [ vog

This device conlains circuitry to protect thain-
puts against damage due lo high stalic
voltages or elactric figlds, However, it is advia-
ed that normal precautions be 1aken to avald
application of any voltage higher than max-
imum raled voltagaes to this high impedance
chrcuit,




FUJITSU
MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MBB418/MBB418-X is
a 2048 word by 8-bit static random
access memory fabricated with
high density, high reliakility Com-
plementary MOS silicon-gate
technclogy.

The memory utilizes asynchro-
nous circuitry and may be maln-
tained in any state for an inde-
finite period of time. All input and
output pins are TTL-compatible,
and a single 5 volt power supply is

The MB8418/MB8418-X can he op-
timized for high performance ap-
pllcatlons such as microcom-
puter systems where fast access
time and ease of use are required.
Two chip selacts (CE2 and CEqy)
permit the selection of an individ-
ual package when outputs are
OR-tied, and the device automat-
ically powers down. The
MB8418/MB8418-X is packaged in
an industry standard 24-pin dual
in-dine package.

CERDIP PACKAGE

used. It is possible to retain data DIP-24C-C03
at low power supply voltags.
FEATURES
* Organlzed as 2048 words = Single +5 Volt Power
by 8-bits Supply
* Fast Access Time: 200ns Max. = TTL Compatible
» Low Power: 55:W Max. Standby Inputs/Qutputs

» Completely Static
Operation, no clocks required
* Extended Temperature Range
{MB8418-Xx —40°C to +85°C

« Low Data Retentlon
Voltage: 2.0V Min.

* MB8418 is compatible with
TC5518

MB8418/MBE418-X BLOCK DIAGRAM

PLASTIC PACKAGE
DIP-24P-M01
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ABSOLUTE MAXIMUM RATINGS

MB8418/MBS418-X

Paramater Symbol Min Max Unit
Storage Temperature Ceramic Tsig —65 150 G
Plastic ~40 125
TYemparature Under Bias Thjas —40 85 °C
| Supply Voltage g =05 8.0 v
Input Voltage ViN -05 Voo + 05 v
Bu_tput Voltage T T Viro -035 Ve + 05 v

NOTE: Permanent device damage may ocour if ABSOLUTE MAXIMUKM RATINGS are excesded. Functional operation should be
restricted (0 the canditions as detailed in the operational sections of this data sheel. This device conlainsg circuitry to protect
the inputs against damage due 10 high static voltages or electric lields. However, it is advised that normal precautions be
taken to avoid applications of any voltage higher than maximum rated voltages 1o this high impedance circuil.

RECOMMENDED OPERATING CONDITIONS, (Referenced to Vgg = GND)

MESA18 MBa418-X
Paramaeter Symbol Min Typ Max Min Typ Max Unit
Ambient Temperature Ta 0 — +7 —-40 - +85 °c
Supply Voltage Veo A48 5.0 a5 4.5 5.0 55 Y
Input High Voltage Vin 2.2 — Voo + 0.3 22 — Voo + 0.3 v
Input Low Voltage ViL -0.3 — 08 —0.3 — 08 v
CAPACITANCE
Ta = 25°C.1=1MHz)

Parameter Symbol Min Max Unit Condition
Input Capacitance CinN — 7 oF Vin = 0V
Input / Qutput Capacitance Cio — 10 pF Vo = 0V

STATIC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Condition Symbal Min Max Units
CE = Vpe - 0.2VioVeg +0.2V
Standby Supply Current ViN = —0.2V 1o Voo + 0.2V Isg1 - 10 A
(E: UlH T - ’ .
Standby Supply Current VN = —0.2V to Vog +0.2V Isgz — 2 ma
. CE=vy
Active Supply Current Vin = VL of Vim: louT = 0 et - 60 ma
Cycle = Min, Duty = 100%
Coperating Supply Current lout = 0 locs — &0 ma
Input Leakage Gurrent Vin = OV 1o Voo - I —10 10 | A
Vuo =0V to VCC
Output Leakage Current TEq or 8B = Viy ILo -1.0 1.0 A
Output High Voltage louT= —1.0mA Vou 2.4 - v
Output Low Voitage loyt = 4.0 mA VoL — 0.4 ¥
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MB8418/MB8418-X

AC TEST CONDITIONS
Input Pulse Levels: 0.8V to 2.4V
Input Pulse Rise and Fall Times: 10 ns {Betwoen 0.8V to 2.2V}
Input Timing Reference Level: 0.8V to 2.2V
Output Timing Reference Lavel: 0.8V to 2.2V

Output Load:

1 TTL Gaie and Cp = 100 pF

Qutput :}
o » o
DYNAMIC CHARACTERISTICS
Parameter Symbol Min Max Unit

Read Cycle Time the 200 — ns
Write Cycle Time two 200 — ns
Address Access Time tas - 200 ns
Chip Enable Access Time tacE - 200 ns
Output Hold from Address Change toH 15 — ns
Qutput Low Z from CEg or GEq oz 15 — ns
Output High Z from GE3 or CEy toHz — 60 ns
Output Low Z from WE twiz 15 — ns
Cutput High Z from WE twhz - 60 ns
Address Set Up Time tas 0 - ns
Read Set Up Time tRrs 0 — ns
Read Hold Time taH 0 — ns
Write Sel Up Time tws Y - ns
Write Hofd Time twH o — ns
Address Valid to End of Write taw 160 —_ ns
Chip Enable to End of Write tcew 160 — ns
Write Pulse Width twp 140 — ns
Write Recovery Time twr 10 - ns
Data Set Up Time tng 80 — ns
Data Hold Time tpH 0 - ns

DYNAMIC CHARACTERISTICS

Data Retention Choaracteristics, Notes [T,

Parameter Notes Symbol Min Max Unit
Data Retention Supply Voltage 2 VoR 20 5.5 v
Data Retention Supply Current i ok — 10 sA |
Data Retention Set Up Time tDRs 60 - ns
Recovery Time tr 60 - ns

NOTES:

[1]vge =Vor GEz =Vpg —0.2 V1o Vpg +0.2 ¥, ¥y = —0.2 V1o vpg +0.2 V

[21when vpg = 2.8V to 5.5V,
{BEy} CE, = 2.2V to Vpr + 0.3V
When Ypr =2.0V 10 2.5V
(CE) BF; =vpr - 0.3V 10 Vpg + 0.3V

CATA AETENTION
MODE

45Y 3

~ ’
= ——iVpar——

318




MB3418/MB8418-X

WAVEFORMS
MODE 1. WE Controlled, (CE2 = LOW, CE;, = LOW)
Read Cycle
Y- F
X X

’—Gftgs—b-

-7

-1 tan o et
Y
Dour Doyr VALID
-
Din HIGH-Z
Write Cycle
. we -
ADD
.
o4 aw - Latwn
= tag
— - b - A
WE WP j
-y 7
[z 41 by Lz ————
Doy /
Tou
b \pg—#=i
b < f
IN \ Dy VALID

349




MB8418/MB8418-X

WAVEFORMS (Continuad)

MODE 2: CE; or CE2 Controlled, (CE2 = LOW or CEj = LOW)

Read Cycle

the

ADD

P facE

e toLz

Dgyr VALID }—— = = = — —
HIGH-2
DIy m o e ———— e —— —_———
Write Cycle
[ twe -
|
|
ADD
7
tag | tcEw ottty e
CEy Z
{CEg} 7
Ty = o twit:
WE
HIGH-Z
Doyre= — — — — -
tpH
a—- g ——]
Dy

Dy VALID
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FUJITSU

MICROELECTRONICS

CMOS 16,384-BIT STATIC
RANDOM ACCESS MEMORY

MB&8418A-12
MB8418A-15
ARVARCE
ERTGIMATION

DESCRIPTION

The Fujitsu MBB418A is a 2048
word by B-bit static random ac-
cess memory fabricated with
high density, high reliability
Complementary MOS silicon-
gate technology.

The memory utilizes asynchro-
nous circuitry and may be main-
tained in any state for an inde-
finite period of time. All input
and output pins are TTL-compat-
ible, and a single 5 volt power
supply is used. It is possible to

FEATURES

» Organized as 2048 words
by 8-bits
» Address Access Time:
MEB8418A-12 120ns Max.
MEB8418A-15 150ns Max.
* Low Power Dissipation:
loc (Active) = 60mA Max.
Isp (Standby) = 4mA Max.
Ipp {Data Retention) =
2mA Min,
* Completely static
operation, no clocks required

retain data at low power supply
voltage.

The MB8418A can be optimized
for high performance applica-
tions such as microcomputer
systems where fast access time
and ease of use are required.
Two chip selects (CEz and CEq)
permit the selection of an indi-
vidual package when outputs are
OR-tied, and the device automat-
ically powers down. The
MB8418A is packaged in an in-
dustry standard 24-pin dual in-
line package.

* TTL compatible
inputsfoutpuis

» Data Retention:

2.0V Min.

» Equal Access and Cycle
Times

» Qutput timing reference
levels: 0.8V to 2.2V

* Both CE3 and CEq (Pins 18
and 20) provide power-
down capabllity

» Pin compatible with

= Single +5V Power Supply, TCS5518
+10% tolerance
TRUTH TABLE
DEVICE NUMBER MB8416A
11
PIN NUMBER 18 20 2 24 13-17
PIN NAME
CE; | CEq | WE | SUPPLY o
MODE CURRENT
WRITE L L lec Din
READ L H | DQUT
QOUTPUT DISABLE — — —
CHIP SELECT —_ — — —_
STANDBY 1 X X s HIGH £
STANDBY 2 H X IsB AIGH Z

CERDIP PACKAGE
DIP-24C-CO3

PLASTIC PACKAGE
DIP-24C-M01

This device contains cirguitry to protect the
Inpuls against damage due to high static
voltages or electric tields. However, it 1s ad-
vised that normal precautions te taken to
avoid application of any voltage higher than
maximum raled voltages 1o this high im-
pedance circuit.
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QUICK GUIDE TO PRODUCTS IN THIS SECTION

Accass  Power
Davice Technology Orgenization  Time  Supply Power Dissipation Package Page
{max) Volts Active Standby

MBM2716 NMOS 2K x 8 450n5 +5 525 132mw 24-pin 4-2

MBM2716H NMOS 2Kx8 350nS +5 560 13Bmw 24-pin 4.2

MBM2718-X NMOS 2K x 8 450n5 +5 525 132mwW 24-pin 4-2

MBM2732-45 NMOS 4K % 8 45008 +5 788 158mW 24-pin 4.7

MBM2732-35 NMOS 4K x B 350n5 +5 825 165mwW 24-pin 4-7

MBM2732A-35 NMOS 4K x 8 350nS +5 825 165mW 24-pin 414
MBM2732A-35X NMOS 4K % 8 350nS +5 825 165mwW 24-pin 414
MBM2732A-30 NMOS 4K x 8 300nS +5 788 184mwW 24-pin 4-14
MBM2732A-25 NMOS 4K x 8 250nS +5 788 184mwW 24-pin 414
MBM2732A-20 NMOS 4K x 8 200n8 +5 788 184mwW 24-pin 4-14
MBM27C32-25 CMOS 4K x 8 250n5 +5 A0mWiMHz 24-pin 4-20
MBM27C32-30 CMOS 4K % 8 00nS +5 40rmWiMHZ 24-pin 4-20
MBMZ2764-30 NMOS 8K x8 00nS 45 786 184mw Z8-pin 4-21
MBM2764-30X NMOS 8K x 8 300nsS +5 788 184mW 24-pin 4-21
MBM2764-25 NMOS 8K x8 250nS +5 788 184mw 28-pin 4-21
MBMZ2764-2( NMOS BKx & 200nS +5 788 184mwW 28-pin 421
MBM27C64-30 CMOS 8K x8 300n5 +5 40mWIMHz 28-pin 4.28
MBMZ7CB4.25 CMQS 8K x8 250nS +5 40mWiMHz 4-28




FUJITSU
MICROELECTRONICS

UV ERASABLE 16,384-BIT
READ ONLY MEMORY

MBM2716
MBM2716H
MBM2716-X

DESCRIPTION

The Fujitsu MBM2716 is a high
speed 16,384-bit static N-channel
MOS erasable and slectricaily
reprogrammable read only mem-
ory (EPROM). It is espacially well
suited for applications where
rapid turn-around and/or bit pat-
tem experimentation are impor-
tant.

A 24-pln dual In-ine package with
a transparent lid is used to
package the MBM2716. The trans-
parent lid allows the user to ex-
pose the device to ultraviolet light

IP-24C-C02
FEATURES » No ¢locks required, fully DIP-24C-Co
statlc operation
+ Organized as 2048 words s TTL compatible inputs
by &-bits, fully decoded and outputs
» Fast Access Time: + Three-state output with
MBM2716  450ns Max. OR-TIE capabili PIN ASSIGNMENT
MBM2716H 350ns Max. * Output Enable {OF) pin for
MBM2716-X 450ns Max. simplified mamory
* MBM2718-X: Extended expansion and bus control AT T e
temperature range * Single +5V Operation ’ N
=40°C to +85°C « Standard 24-pin DIP 2sE]? 23[J4s
» Fast programmming: package as[]s 2] JAq
100 sec. for all 16,384 bits » MBM2718/MBM2716H are Vel 211 Ver
» Low power requirement: compatible with Intet 2716 asCs ol 1OE
525 mW Active + MBM2716-X Is compatible 3 g
132 mW Standby with Intel 12716 aol]s Be 1%
MEBEM2716 BLOCK DIAGRAM M7 ?'3 18[ICE/FGM
o o agl]s 23 r[Jo;
__________ Qg9 18] ] O
G OUTPUT ENABLE & auTRUT [+ N I: 10 15 j Qg
FEMRGEM ‘::"":.UEGNI’EQLe BLUFFER 02E 11 14 j 0‘
[ — : ves []12 13[] 03

DATA INFUT

in order to erase the memaory bit
pattern previously programmed.
At the completion of erasure, a
new pattern can then be written
into the memory.

The MBM2716 is fabricated using
N-channel double polysilicon
gate technology with single tran-
sitor stacked gate cells. It is
organized as 2048 words by 8 bits
for use in microprocessor ap-
plications. Single + 5V operation
greatly facilitates its use in
systems.

COLUMK
GATING

128X 128
CELL MATRIX

CERDIP PACKAGE

This device contains circuitry to protact the
inputs against damage due to high static
voltages or elactric fields. However, It is ad-
vised that normal precautions be taken to
avcid appllcalion of any voltage highet than
maximum rated voltages to this high im-
pedance circult.




ABSOLUTE MAXIMUM RATINGS (see Note)

MBM2716/ MBM2716H/ MBM2716-X

Rating Symbol Value Unlt

MBM2716/MBM2716H -251t0 +85 "
Temperature Under Bias MBM2716.X Ta 50 10 495 C
Storage Temperature Tatg -65to0 +125 ‘C
Inputs/Outputs (Except Vpp) with Respect to Vgg ViN, VouT -0.310 +7 v
Program Input with Respect to Vgg Ypp -0.31t0 +26.5 v
Voo with Respect 10 Vgg Voo -03to +7 v
Power Dissipation Pp 1.6 w

Nots; Pormanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceedad. Functional operation should be
restricled to the conditions as detailed in the operational sections of this data sheel. Exposure to absolute maximur rating
gonditions tor extended perlods may effect device reliability.

RECOMMENDED OPERATING CONDITIONS
{Referanced to Vgg = GND)

Parameter Symbaol Min Typ Max Unit Oparating Temperature
MBMZ716 475 5.0 6.25
Supply Voltage(1) [MEMZ716-X Voo Y MBM2716/MBM2716H
MBM2718H 4.5 50 5.5 0°C to +70°C
Supply Voltage Vgs —— GND - v
Vpp Power Supply(?) Vep 0.0 5.0 Voo +0.6 v
Input High Voitage Vin 20 — Yoo +1 v 4':“3312?14?8); oo
Input Low Voltage YiL =01 - 0.8 WV o

Nate: {1} Voo must be applied either betore or coincident with ¥pp and removed either after or coingident with Vpp.

(2) During read operaticn, ¥pp may ba connected aither o Ve or

Vgg,

When conngcted to Voo, Voo current would be the sum of I and Ippy.

FUNCTIONS AND PIN CONNECTIONS vcc(24) = +5V, Ves(12) = GND

Function
{Pin No.} Address _ . Vpp lcc
Inpart Daia WO CE/IPGM OE Supply Supply
Mode (t-819,22 23 @~ 11,13-17) (18 (20) 1) @4)
Read Ay Dout ViL ViL +5 loce
Qutput Disable Ay High Z VIL VIH +5 loce
Stand By Don' t Gare High Z ViH Don't Care +5 lee
Pulsed
Program AN Din ViL to viy VIH +25 locs
Program Verify AN Doyt ViL YiL +25 loce
Program Inhibit Don't Care High Z ViL ViH +25 loce
CAPACITANCE (T, = 25°C;f = 1MH2}
Parameter Symbol Min Typ Max Unit
Input Capacitance (V|y = OV} CiN — 4 6 pF
Qutput Capacitance (Voyt =0V) Cout — 8 12 pF




MBM2714/MBM2716H/MBM2716-X

DC CHARACTERISTICS
{Recommended Operating Conditions unless otherwise noted.)
Parameter Symbol Min Typ Max Unit

tnput Load Current (V| = 5.25V) I — — 10 i
Output Leakage Current (Vgyt = 5.25V) ILo — — 10 b
Vpp Supply Current {Vpp = 5.85V) lppq — — 5 mA
Voo Supply Current (Standby) lcct — — 25 mA
Voo Supply Current {Active) loca — — 100 mA
Quiput Low Voltage {Ig = 2.1mA) VoL — — 0.45 v
Output High Voltage (IgH = — 400:A) YoH 2.4 — —_ v

AC TEST CONDITIONS (INCLUDING PROGRAMMING)

o

Input Pulse Lavels: 0.8¥ to 2.2V
Input Rise and Fall Time: = 20nS

Timing Measurement Reference Levels:

1.0V and 2.0V for inputs

0.8V and 2.0V for cutputs

Cutput Load: 1 TTL gate and C| = 100pF
AC CHARACTERISTICS
{Recommended Operating Conditions unless otherwise noted.}
MBM2715 MBM2716H MBM2716-X
Paramatar Symbol Unit
Min Max Min Max Min Max
Address Access Time tacc — 450 - 350 - 450 ns
Chip Enable to Cutput Delay tce — 450 — 350 — 450 ns
Cutput Enable to Quiput Deiay toe — 120 —_ 120 -— 150 ns
Address to Output Hold toH 0 — 0 - ¢ - ns
Qutput Enable High to Output Float toF 0 100 0 100 0 130 ns
OPERATION TIMING DIAGRAM
f ADDRESSES
ADDRES$ES y‘ vALID
toH—~
= /
—AcE— - -
OF
[ toE—= t
| {1 i
tacc— =
N7/ )
QUTPUT HIGH 2 { wvaupouTPUT }} HIGH Ze=—
K 7/ o

Note: (1) OE may be delayed up to tacc-tge after the falling edge of GE without impact on tacc.

{2 toF is specified trom QE or CE, whichaver occurs first,




MBM2716/ MBM2716H/ MBM2716-X

PROGRAMMING/ERASING INFORMATION

MEMORY CELL DESCRIPTION

The MBM2716 is fabricated us-
ing a single-transistor stacked
gate cell construction, imple-
mented via double-layer polysili-
con technology. The individual
cells consist of a bottom float-
ing gate and top select gate (see
Fig. 14). The top gate is con-
nected to the row decoder, while
the floating gate s used for
charge storage. The cell is pro-
grammed by the injection of
high energy setectrons through
the oxide and onto the floating
gate. The presence of the
charge on the floating gate
causes a shift in the  cell
threshold {refer to Fig. 15). In the
initial state, the cell has a low
threshold (V1H1) which will
enable the transistor to be turn-
ed on when the cell is selected
{via the top select gate).
Programming shifts the
threshold to a higher level
{VTHO} thus preventing the cell
transistor from turning on when
selected. The status of the cell
{i.e., whether programmed or
not} can be determined by ex-
amining its state at the sense
threshotd (Vyns), as indicated
by the dotted line in Fig. 15.

PROGRAMMING

Upon delivery from Fujitsu, or
after each erasure (see Erasure
section), the MBM2716 has all
16,384 bits in the 1", or high,
state. “0's"” are lpcaded into the
MBM2716 through the pro-
cedure of programming,

The programming mode is
entered when +25V is applied
to the Vpp pin and when OE is at
V|H. The address to be program-
med is applied to the proper ad-
drass pins. 8-bit patterns are
placed on the respective data
outputs pins. The voltage levels
should be standard TTL levels.
When both the address and data
are stable, a 50 msec, TTL High-
level pulse is applied to the
CE/PGM input to accomplish
the programming.

Fig. 14 — MEMORY CELL

SELECT GATE

_*_//_/-Dnmn

|
| | FLOATING GATE
N

_}_/,_ﬂ—somce

Fig. 15 — MEMORY CELL THRESHOLD SHIFT

NOT PROGRAMMED
e

PROGRAMMED
y

PROGRAM

CURHENT THROUGH CELL
TRANSISTOR

ERASE

ol " L

V1 VTHg VrHo
INOT PROGRAMMED)  {SEMSE THRESHOLD) {PROGRAMME D}
SELECT GATE VOLTAGE (v}

The procedure can be done
manuaily, address by address,
randomly, or automatically via
the proper circuitry. All that is
required is that one 50 msec pro-
gram pulse be applied at each
address to be programmed., It is
necessary that this program
pulse width not exceed 55 msec.
Theretfore, applying a DC level to
the CE/PGM input is prohibited
when programming.

ERASURE

In order to clear all locations of
their programmed contents, it is
necessary to expose the
MBM2716 to an uitraviolet light
source. A dosage of 15
W-secondsfcm?2 is required to
completely erase an MBM2716.
This dosage can be obtained by
exposure to an ultravicolet lamp
{wavelength of 25637 Angstroms

(AP  with Intensity of
12000xWiem2 for 15 1o 20
minutes, The MBM2716 should
be about one inch from the
source and all filters should be
removed from the UV light
source prior to erasure.

it is important to note that the
MBM2716 and similar devices,
will erase with light sources hav-
ing wavelengths shorter than
4000 A . Although erasure times
will be much longer than with
UV sources at 2537A, never-
theless the exposure to fluores-
cent light and sunlight will even-
tually erase the MBM2716, and
exposure to them should be
preventad to realize maximum
system reliability. If used in
such an environment, the
package windows should be
covered by an opaque label or
substance.




MBM2716/MBM2716H/ MBM2716-X
PROGRAMMING INFORMATION (Continuec)

DC CHARACTERISTICS
{Ta = 25°C, Vool =5V 25%, Vpp(12 = 25V =1V, Vgg = 0V}
Parameter Symbol Min Typ Max Unit

input Currant
{V\n = 5.25V10.45V) L - — 10 uhA
Vpp Supply Current
(gngGM =V Ippq — — 5 mA
Vpp Supply Current During Programming Pulse
(CEETPGM = VH) lppg - - 30 ma
Voo Supply Current loge - - 100 mA
Input Low Level ViL -0 - 0.8 v
Input High Level ViL 2.0 —_ Yoo +1 W

Note: {1} Voo must be applled sither coincidently or before Vpp and removed either coincidently or after Vpp.

{2y ¥pp must not be greater than 28 volts including oversheot. Permanent device damage may occur if the
device is taken out or put Into a socket remaining Vpp = 25 voits. Also, during OE = TE/PGM = Vi, Vpp

must not be switched from 5 volts 1o 25 volts or vise-versa,

AC CHARACTERISTICS

{Ta = 25°C)

Parameter Symbol Min Typ Max Unit

Address Setup Time tag 2 - - us
Output Enable Setup Time toEs 2 — — us
Data Setup Time tos 2 —_ — RS
Address Hold Time taH 2 - - S
Qutput Enable Hold Time toen 2 — — £S5
Data Hold Time toH 2 —_ - RS
Qutput Disable to Cutput Float Delay

CE/PGM = V) tor o — 120 ns
Quiput Enable to Qutput Delay

(CE/PGM = Vy|) tog - - 120 ns
Program Pulse Width tpw 45 50 55 ms
Program Rise Pulse Tims tpPRT 5 - — ns
Program Pulse Fall Time tpeT 5 — - ns

PROGRAMMING WAVEFORMS
Vg r
ADDRAESSES ALGREES n X ADDRESS n+m
ViL f ¥
P b g e Tap

Vin =
TATA N DaTa ouT TATA IN
DATA DATA DUT >—< BTAHLE ValiD STABLE
vale 3 DD ath.n ADD ntm

10F —=] f—r ok L.__ l—1pE

o Trwy

Vi f—tges—am| & et e
CE/PGM / \
Yy — A i\

| = =
tPRT tRET
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FUJITSU
MICROELECTRONICS

UV ERASABLE 32,768-BIT
READ ONLY MEMORY

MBM2732-35
MBM2732-45

NOT RECOMMENDED FOR NEW
DESIGNS. SEE PART NUMBER
MBM2732A.

DESCRIPTION

The Fujitsu MBM2732 Is a high
speed 32,768-bit static N-channel
MQOS erasable and electrically
reprogrammable read only mem-
ory (EPROM). It is especially well
sulted for applications where
rapid turn-around andjor bit pat-
tern experimeantation are impor-
tant.

A 24-pin dualin-line package
with a transparent lid is used to
package the MBM2732, The
transparent lid allows the user to
expose the device to ultraviolet

light in order to erase the
memory bit pattern previously
programmed. At the completion
of erasure, a new pattern can
then be written into the memory.

The MBM2732 is fabricated us-
Ing N-channel double potysilicon
gate technology with single tran-
sistor stacked gate cells. It is
organized as 4096 words by
8-bits for use in microprocessor
applications. Single +5V opera-
tion greatly facilitates its use In
systems.

CERDIP PACKAGE

DIP-24C-C02
PIN ASSIGNMENT
A, Ch S e vee
FEATURES As]2 23[ J4g
= 4098 words by 8-bits + Three-state output with AsC]3 220 1Rs
organization, fully decoded OR-tle capability aglfs 21[J A
* Simple programming * Cutput Enabls (OE) pin for Aalls 2 E 201 1GErvep
requirements simplified memory Al IR 19 A0
* Single location axpansion MmO7 =@ 18[ICE
rammin
prog 9 * Fast access time: Aol]8 171108
* Programs with one 50ms MBM2732-35 350ns oo 16[J0+
:“'“ i MBM2732.45 450ns 0,110 15106
* Low power requiremant:
szgmw mr:ﬂ (active) * Single +5V operation 01 14 Jos
185mW max (standby) ves(]12 131104

= No clocks required (fully
static operation)

» TTL compatible Inputs and

outputs

Standard 24-pin DIP
package

= Pin compatible with Intel
2732

This device contains circuitry to protect the
inputs against damaga due to high static
voltages or electric fields. However, it |5 agd-
vised ihat normal precautions be taken to
avoid application of any voltage higher than
maxirmum rated voltages to this high im-
pedance circuit.




NOT RECOMMENDED FOR NEW
MBM2732-35 / MBM2732-45 DESIGNS. SEE PART NUMBER

MBM2732A.
Fig. 1 — MBM2732 BLOCK DIAGRAM

04 Og
OE —=1  QUTPUT ENABLE &
CHIP ENABLE Pt
CE— — ] LOGIC
1—0
DATA INPUT Do
BUFFER & .
PROGRAMMING '
CONTROL L
x ”
0q 0g l S S SO ——
A L Yo COLUMN
° i COLUMN T GATING
A ! DECODER :
] — =
Y15
l 256x128
Ay ] Xp CELL MATRIX
4T ROW I
A ! DECODER .
11—y -
X285
VpplDE PIN) Vee Vgg
CAPACITANCE
(Ta = 25°C; 1 = 1MHz)
Paramester Symbol Min Typ Max Unit
Input Capacitance (Except OEVpp, Viy = 0V} CiNnt - 4 g pF
OE/Vpp Input Capacitance (Viy = OV) Cinz . 14 20 pF
Output Capacitance (Vopr = 0V) Cout - 8 12 pF

48




- NOT RECOMMENDED FOR NEW

DESIGNS, SEE PART NUMBER MEM2732-35 / MBM2732-45
MBM2732A.
ABSOLUTE MAXTMUM RATINGS (Seo Note)
Rating Symbol Value Unit
Temperature Under Blas Ta —26 10 +85 °c
Storage Temperature Tstg —65 to +125 G
Inputs/Qutputs (Except ﬁENpp) with Respect to Vgg Vin. VouT =0.31t0 +7 v
Output Enable/Program Input with Respect to Vgg CENpp -3 10 +26.5 v
V¥eo with Respect to Vgg Voo -0.3t0 +7 ¥

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Funciional aperation should be
rastricted to the conditions as detailed in the operations sections of this data sheet. Exposure to absolute maximum
rating condltlons for extended periods may affeci device reliability.

FUNCTIONS AND PIN CONNECTIONS vcgi2d) = +5, Vgg(12) = GND

Function
(Pin No.} Address lee
tnput Data ¥O CE OENpp Supply

Mode (1~8,18,21 - 23) 911,13~ 17 (18 {20) {24)
Read AN Dout Vi ViL logz
Stand By Don't Care High Z ViH Daon't Care loet
Program AN Din ViL Vep lccz
Program Verify AN Dour ViL ViL Iccz
Prograrn Inhibit Don't Care High Z ViH Vep oot

RECOMMENDED OPERATING CONDITIONS
{Referenced 1o Vgg = GND)

Cperating
Paremater Symbol Min Typ Max Unlt Temperature
MBM2732-35 4.5 5.0 5.5
Supply Voltagelt) Voo v
MBM2732-45 4.75 5.0 5.25
Supply Voltage Vgg — GND — v 0°C to +70°C
Input High Voltage ViH 20 _ Voo +1 v
Input Low Veoltage YiL —0.1 — 0.8 v

Note: (1) Vo must be applied either before or coincident with Vpp and removed seither after or coincident with Vpp.

DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)
Paramaeter Symbaol Min Typ Max Unit

Input Load Current (V(y = 5.5V) I — — 10 A
Qutput Leakage Current (Vout = 5.5V) Lo — — 10 wA
Voo Supply Current {Standby) loct — - 30 mA
Yoo Supply Current (Active) looz —_ - 150 mA
Cutput Low Voltage (lo. = 2.1mA} YoL — - 0.45 v
Qutput High Voltags (lon = —400u4) VoH 2.4 —_ —_ v

4-9




NOT RECOMMENDED FOR NEW
MBMZ2732-35 / MBM2732-45 DESIGNS. SEE PART NUMBER
MBM2732A.
Fig. 2 — AC TEST CONDITIONS (Including Programming)
Input Pulse Levels: 0.8V to 2.2V
Input Rise and Fall Time: = 20ns e I l )c °
Timing Measurament Reference Levels: 1.0V and 2.0V for inputs cL

0.8V and 2.0V for outputs

Output Load; 1TTL gate and C; = 100pF —
AC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)
MBM2732.35 MBM2732-45
Paramoter Symbol Unit
Min Typ Max Min Typ Max
Address to Qutput Delay tacc - — 350 —_ —_ 450 ns
Chip Enable to Output Delay tcE —_ — 350 — —_ 450 ns
Qutput Enable to Cutput Delay toe —_ — 120 - _ 120 ns
Addrass to Qutput Hold toH 0 — — 0 -_ -_ ns
Output Enable High te Qutput Float toF 0 — 100 0 — 100 na

READ OPERATION TIMING DIAGRAM
d ADDRESSES X
ADDRESSE
SEs X( VALID
/

L E ]
13
top—=—
o} 21
l——— tacC——m=t 1oF
i}
4
GUTPUT —HGH Z. VALID OUTPUT HIGH Z
h

Note: {1) OE may be delayed up to taec - toe after the falling edge of TE without impact on tacc-
{2) tpe is specified from OE or CE, whichever occurs first,
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NOT RECOMMENDED FOR NEW
DESIGNS. SEE PART NUMBER
MBM2732A.

PROGRAMMING/ERASING INFORMATION

MBM2732-35 / MBM2732-45

Memory Cell Description

The MBM2732 is fabricated using
a single-transistor stacked gate
cell construction, implemented
via double-layer polysillcon tech-
nology. The individual cells con-
sist of a bottom floating gate and
a top select gate {see Fig. 14). The
top gate is connected to the row
decoder, while the floating gate is
used for charge storage. The cell

Fig. 14 — MEMORY CELL

SELECT GATE

DRAIN

!
1 | FLOATING GATE
i

is programmed by the injection ot
high energy electrons through the
oxide and onto the floating gate.
The presence of the charge on
the floating gate causes a shift in
the cell threshold (refer to Fig. 15).
In the initial state the cell has a
low threshold {VTH1) which will
enable the transistor to be turned
on when the cell is selacted {via
the top select gate). Programming
shifts the threshold to a higher
level (VTHo) thus preventing the
cell transistor from turning on
when selected. The status of the
cell {i.e., whether programmed or
not} can be determined by ex-
amining its state at the sense
threshold {(VTHg), as indicated by
the dotted line in Fig. 15.

Fig. 15 — MEMORY CELL THRESHOLD SHIFT

|
- NOT PROGRAMMED | PROGRAMMED
z ger i g
. )
5 " |
2B | _PROGRAM
T 2 1
E] 1
- Z 1
< ERASE
— I
ZF |
o I
©
@ I
= 1
L L 1 i t

VT VThg YTho
{NOT PROGRAMMEDY {SENSE THRESHOLD} {PROGRAMMED)
SELECT GATE VOLTAGE {V}

Programming

Upon delivery from Fujitsu, or
after each erasure (see Erasure
section), the MBM2732 has all
32,768 bits in the “17, or high
state. “0's” are lpaded into the
MBM2732 through the procedure
of programming.

The programming mode is
entered when +25V is applied to
the OENpp pin. A 0.14F capacitor
batween pp and Vgg is need-
ed to prevent excessive vollage
transients, which could damage
the device. The address to be pro-
grammed is applied to the proper
address pins. 8-bit patterns are
placed on the respective data out-
put pins. The voltage levels
should be standard TTL levels.
When both the address and data
are stable, a 50 msec, TTL low-
level pulse is apptied to the CE in-
put to accomplish the programm-
ing.

The procedure can be done
manually, address by address,
randomly, or automatically via the
proper circuitry. All that is re-
quired is that one 50 msec pro-
gram pulse be applied for each
address to be programmed. It is
necessary that this program
pulse width not exceed 55 msec.
Therefore, applying a DC level to
the CE input is prohibited when
programming.

Erasure

In order to clear all locations of
their programmed contents, it is
necessary to expose the MBM
2732 to an ultraviolet light scurce.
A dosage of 15 W-secondiom? is
required to complstely erase an
MBM2732. This dosage can be
cbtained by exposure to an
ultraviolet lamp (wavelength of

2537 Angstroms (A)) with inten-
sity of 12000Wrcmz2 for 15 to 20
minutes. The MBM2732 should
be about one inch from the
source and all filters should be
removed from the UV light source
prior to erasure,

It is important to note that the
MBM2732 and similar devices,
will erase with light sources hav-
ing wavelengths shorter than
4000A. Although erasure times
will be much longer than with Uy
sources at 2537A, nevertheless
the exposure to flugrescent light
and sunlight will eventually erase
the MBM2732, and exposure to
themn should be prevented to
realize maximum system reliabil-
ity. If used in such an envlron-
ment, the package window
should be covered by an opaque
label or substance.
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NOT RECOMMENDED FOR NEW

MBM2732-35 / MBM2732-45 DESIGNS. SEE PART NUMBER
MBM2732A.
PROGRAMMING/ ERASING INFORMATION (continued)
DC Characteristics
(Ta = 25°C, Vgell) = BV 5%, Vppll.d = 25V = 1V, Vgg = GND
Parameter Symbol Min Typ Max Unit
Input Leakage Current
(ViN = 5.25Vi0.45V) 0 — — 10 e
Vpp Supply Current During Programming Pulse
(CE = vy, OEVpp = Vpp) Ipp - — 30 mA
Vo Supply Current leoe — — 150 mA
Input Low Level ViL =041 - 0.8 ki
Input High Level Vir 2.0 — Voo +1 v
Qutput Low Voltage During Verify
{loL = 2.1mA) VoL — — 0.45 v
Output High Voltage During Verify
{lon = —400p4) VoH 2.4 - - v

Note: (1) Vo must be applied sither coincidently or before Vpp and removed eliher coincidently or after Vpp.

{2) ¥pp must not be greater than 26 volts including overshoot. Permanent device damage may occur if the davice is 1aken out or put

into socket when Vpp = 25 volts. Also, during CE = V), Vpp must not be switched from ¥y to 25 voits or visaversa.

AC Characteristics
(Fa = 25°C)
Parameter Symbol Min Typ Max Unit |

Address Setyp Time tas 2 — - us |
Cutput Enable Setup Time toes 2 — — u5
Data Setup Time tns 2 — — i3
Address Hold Time taH Q - - us
Gutput Enable Hold Time tOEN 2 — — K5
Data Hold Time tDH 2 - - 1S
Chip Enable to Qutput Float Delay
(OE = Vi) tor i) — 120 ns
Chip Enable to Data Valid Time
(CE = Vi, OEvpp =V toy _ -— 1 us
Program Pulse Width tpw 45 50 55 ms
Program Pulse Rise Time tpRT 50 - — ns
Vpp Recovery Time tyg 2 — —_ s

4-12




NOT RECOMMENDED FOR NEW

DESIGNS. SEE PART NUMBER MBM2732-35 / MBM2732-45
MBM2732A.
PROGRAMMING WAVEFORMS
Mo 1 FROGRAM VERIFY
ViH Y
ADDRESSES VALID ADDRESSES K
ViL l.«:uHJ
L"AS"‘I -
HIGH Z OUTPUT
DATA DATA IN STABLE VALID
oH thy
Tog—= ;
toF
Vep
OE /Vp PAT |
W,
- tpes . , 10EH tyRr .
| Fiy T | | ||
e / —
CE
ViL
Ne. 2 - PROGR AM-——— ]
Vin

.

ADDRESSES
Vi

VALID ADDRESSES YALID ADDRESSES,, 4

Ias TaH tan

el

Ty

CATA ——-——< DATA IN STABLE DATA IMN STABELE

N
tps DH
1o e
¥pp /
o tj‘_
Vi
‘oes | |
tew tpw—=d 1oy
Vi I
. \ 4 4

Viy

Note: InPROGRAMMING WAVEFORMS No. 2, Address Hold Time 1,4 must be more than 2 us.
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FUJITSU
MICROELECTRONICS

UV ERASABLE 32,768-BIT
READ ONLY MEMORY

MBM2732A

MBM2732A-X

DESCRIPTION

The Fujitsu MBM2732A is a high
speed 32,768-bit static N-channel
MOQOS erasabie and electricalty re-
programmable read only memory
{EPROM). It is especially well
suited for applications where
rapid tum-arcund and/or bit pat-
tern experimentation are impor-
tant.

The MBM2732A is fabricated us-
ing N-channel double polysilicon
gate technology with single tran-
sistor stacked gate celis. It is or-
ganized as 4096 words by 8-bits

FEATURES

+ Organized as 4096 words by
8-bits, fully decoded

» Simple programming
requirements

+ Single location programming

» Programs with one 50ms puise

« Programming Voltage:
MBM2732A-20/-25/-30: 21 volis

« Low power requirement:
MEBM2732A-20/-25/-30:
Active: 788mW
Standby: 184mW

MBM2732A-35-35X:
Active: 825mW
Standby: 165mW

+ Single +5V operation
* MBM2732A-35X: Extended
temperature range of

-40°C to +85°C

MBM2732A
BLOCK PIAGRAM

i

for use in microprocessor appli-
cations. Single +5V operation
greatly facititates its use in
systems.

A 24-pin dual in-line package with
a transparent lid is used to pack-
age the MBM2732A, The transpar-
ent lid allows the user to expose
the device to ultraviolet light in
order to erase the memory bit pat-
tern previcusly programmed. At
the completion of erasurg, a new
pattern can then be written into
the memory.

« TTL compatible inputs and cut-
puts
+ No clocks required, fully
static operation
+ Three-state output with OR-tie
capability

CERDIP PACKAGE

MBM2732A-35/-35X: 21 or 25 volls

+ Qutput Enable (OE) pin for

simplified memory expansion
» Fast Access Time:

MBM2732A-20

200 ns max.

MBM2732A-25 250 ns max.

GUTRT EHLBLE B
GHik ERRBLE
Lns

MBM2732A-30 300 ns max.
MBM2732A-35 350 ns max.
MBM2732A-35X 350 ns max.
» Standard 24-pin DIP package
» Pin compatible with
Inte) 2732A

CUTPUT
EBUFFEA

LT —

LT

Oula T
aLFRER &
CONTRAOL

ha
Ay

o

% O ¥ COLURMN
COLUMN | T GATING
CEcODER | :

*in

', 2560128

FOW : GELL MaTAIA

OECODEA i

| ¥ e i

VppiDE FENI wee Weg

DIP-24C-C02
PIN ASSIGNMENT
At M 2e0vee
Ag]2 23] ]Ag
as]2 g 2[la
aa]4 E n{dAn
P §§ 20{ ) OE/vpe
Az[C]6 8% 19{ JA10
Ay a8 1scE
Aol ]8 E 17230
o e E 16[_1Cs
O1|:IU 151 105
0,1 +4[] 04
Vss[]2 13 10z

This device contains circuitry 1o protect the
inputs against damage due to high static
voltages or slectric flelds. Howaver, i is ad-
vised 1hat normal precautions be taken 1o
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance ¢lrcuit,
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ABSOLUTE MAXIMUM RATINGS (see Note)

MBM2732A

Rating Symbaol Value Unit
Temperature Under Bias Ta -25t0 +85 °‘c
Storage Terperaturs MBM27324-204-25{-3-35 T —85to +125 e
MBMZ732A-35X s1g -50 to +95
inputsiOutputs (Except OENVpp) with Respect to Vgg Vine Vour -06to0 +7 V
Output Enable/Program Input with Respect to Veg OENVpp —0.6to +26 1
Ve with Respect to Vgg Yoo -0.6to +7 v

NOTE: Parmanen! device damage may occur if ABSOLUTE MAXIMUM RATIMGS are exceedad. Functiona! operalion should be
restricted to the conditions as detalled In 1he operations sections of this data sheet. Exposure 10 absolute maximum
rating conditions tor extended periods may affect device reliablhity.

FUNCTIONS AND PIN CONNECTIONS vcei24) = +5, Vgg{12) = GND

Function
{Pin No)) Addrass lce
Input Data /O CE OENpp Supply
Mode (1-8,19,21-23) @~11,13-17) (18 (20} (24}
Read AIN Dout ViL ViL lccz
Qutput Disable AN High Z ViL Vin ez
Stand By Con’t Care High Z ViA Don't Care oot
Program Ay Diy ViL Vpp log2
Program Verify AN Doyt ViL ViL oo
Pragram inhibit Don't Care High Z ViR Vpp lea
RECOMMENDED OPERATING CONDITIONS
{(Referenced to Vgg )
Operating Temperature
Parametar Symbol | Min Typ Max Unit
MBM2732A MBM2732A-35X
-20/-25f-30 475 5.0 5.25
(1)
Supply Voltagell) - 1= reex Voo a5 |50 5.5 v
Supply Yoltage Vgg — GHND — ¥ 0°Cto +70°C | —40°Cto +85°C
tnput High Valtage VK 20 — Voo +1 v
Input Low Voltage ViL =01 — 0.8 v

Note: (1) Vi must be applied sither before or coincident with Vpp and removed either after or coincident with Vpp.

CAPACITANCE
Ta = 25°C; f = 1MH2)
Paramster Symbol Min Typ Max Unit
Input Capacitance (Except OE/Vpp, Vi = OV) Cint — 4 6 pF
OE/Npp Input Capacitance (Viy = OV) Cinz — — 20 pF
Qutput Capacitance (Voyt = 0V} Cour — 8 12 pF
DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Typ Max Urit
Input Load Current (Vjy = 5.25V) I — — 10 uh
Output Leakage Current (Vo1 = 5.25V) ILo - - 10 uh
Voo Supply Current (Standby) - 20/ - 25/— 30 lec — — 35 mA
Vog Supply Current (Active) ez — - 150 mA
Voo Supply Current(Standby) -35/35X loca —_ — a0 mA
Qutpul Low Voltage (lg. = 2.1maA) VoL - —_ 0.45 v
Cutput High Voltage (igy = —400:A) VoK 24 - — v
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MBM2732A

AC TEST CONDITIONS (Including Programming)

Input Pulse Levels:
Input Rise and Fall Time:

Timing Measuremeni Reference Levels:

Output Load:

AC CHARACTERISTICS

D.BV to 2.2V
= 20ns

1.0V and 2.0V for inputs

0.8V and 2.0V for outputs
1 TTL gate and G, = 100pF

{Recommended operating conditions unlass otherwise noted)

MBM2732A-20 | MBM2732A-25 | MBM2732A-30 :ga‘ggg:-ggx
Paramater Symbeol * Unit
Min | Max Min | Max Min | Max | Min Max
Address Access Time tacc — 200 — 250 - 300 - 350 ns
Chip Enable to Qutput Delay toE — 200 — 250 — 300 — 350 ns
Output Enable to Cutput Delay toE 10 70 10 100 10 150 — 120 ns
Address to Qutput Hold toH [ - 0 — 0 — 0 — ns
QOutput Enable High to Cutput Float | tpg 0 60 ] 20 0 130 | 0 100 ns
OPERATION TIMING DIAGRAM
ADDRESSES x/ ADDRESSES
M
— lgH |—
CE
TCE ———m-
GE
=~a— 1.07E T
i1 )
ot . ] tor -
011
LLr W
CLUTPUT HIGH £ { VaLID QUTPUT 5 HIGH £
ANNAN .7/

Note: (1) OE may ba delayed up 10 tace-top after the falling edge of TF without impact on tace.
{2 tpr Is specified from OE aor TE, whichever occurs first.
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PROGRAMMING/ERASING INFORMATION

Memory Cell Description

The MBM2732A is fabricated us-
ing a single-transistor stacked
gate cell construction, im-
plemented via double-layer
polysilicon technolegy. The in-
dividual cells consist of a bottom
floating gate and a top select gate
(see Fig. 1). The top gate is con-
nected to the row decoder, while
the floating gate is used for
charge storage. The cell is pro-
grammed by the injection of high
energy electrons through the ox-
ide and onto the floating gate. The
presence of the charge on the
floating gate causes a shift in the
cell threshold {refer to Fig. 2). In
the initial state the cell has a low
thresheld (V1) which will
enable the transistor to be turned
on when the cell is selected {via
the top select gate). Programming
shifts the threshold to a higher
level (VTHo), thus preventing the
cell transistor from turning on
when selected. The status of the
cell {i.e., whather programmed ar
not) can be determined by ex-
amining its state at the sense
threshold {VTHs), as indicated by
the dotted ling in Fig. 2.

Programming

Upon delivery from Fujitsu, or
after each erasure {see Erasure
section), the MBM2732A has all
32,768 bits in the *“1", of high,
state. “0’s” are loaded into the
MBM2732A through the pro-
cedure of programming.

For MBM2732A-20/-25/-30, the pro-
gramming mode is entered when
+21V is applied to the OE/NVPP
pin. For MBM2732A-35/-35X, the
programming mode is entered
when +25V or +21V is applied to
the OEVpp pin. A 0.14F capacitor
between OENVpp and Vg is need-
ed to prevent excessive voltage
transients, which could damage
the device. The address to be pro-
grammed is apgplied to the proper
address pins. 8-bit patterns are
placed on the respective data out-
put pins. The voltage levels
should be standard TTL levels.
When both the address and data

MBM2732A

Fig. 1 — MEMORY CELL

SELECT GATE\

__T__

| ——— DR AIN

——— FLOATING GATE

| _———-S0URCE

Fig. 2 — MEMORY CELL THRESHOLD SHIFT

- NOT FROGRAMMED PROGRAMMED
3 S g

T

2 g PROGRAM

€3

Iz

g ERASE

[

Z

w

i

18

2

o 1 1 L

YaHn Yrns VT g
{NOT PROGRAMMED!  {SEMNSE THRESHOLO) (PROGRAMMED
SELECT GATE WOLTAGE (V]

are stable, a 50 msec, TTL Low-
level pulse is applied to the CEin-
put to accomplish the programm-
ing.

The procedure can be done
manually, address by address,
randomly, or automatically via the
proper circuitry. Al that is re-
guired is that one 80 msec pro-
gram pulse be applied at each ad-
dress 1o be programmed. it is
necessary that this program
pulse width not exceed 55 msec.
Thergfore, applying a DC level to
the CE input is prohibited when
programming.

Erasure

In order to clear all locations of
their programmed contents, |t is
necessary to expose the
MBM2732A to an ultraviclet light
source. A dosage of 15
W-sacondicm? is required to com-
pletely erase an MBM2732A. This

dosage can be obtained by ex-
posure to an ultraviclet lamp
(wavelength of 2537 Angstroms
{A))  with intensity  of
12000xWicmz2 for 15 to 20
minutes. The MBM2732A should
be about one inch from the
source and all filters should be
removed from the UV light source
prior to erasure.

It is important to note that the
MBM2732A and similar devices,
will erase with light sources hav-
ing wavelengths shorter than
4000A. Although erasure times
will be much longer than with UV
sources at 2537 A, nevertheless
the exposure to fluorescem light
and sunlight will eventually erase
the MBM2732A, and exposure to
them should be prevented to
realize maximum system reliabil-
ity. 1f used in such an environ-
ment, the package window
should be covered by an opaque
label or substance.




MEBM2732A
PROGRAMMING / ERASING INFORMATION (conti.nued}

DC Characteristics
(Ta = 25 £3°C, Vel = 5V =5%, Vpp = 21V %0.5V, Vg = V) (For MBM2732A-351-35X: Vpp = 21V or 25V)
Parameter Symbol Min Typ Max Unit

Input Leakage Current
{Vin = 5.25VI0.45V} ILi — -_ 10 pA
Vpp Supply Current During Programming Pulse I |
(CE = v, OEvpp = Vpp) fpp - — 30 mA
Vee Supply Current lccz _ — 150 mA
Input Low Level T ViL 01 | - 0.8 v
Input High Leve! T F\_JIH 1 20 — Voo +1 v
Qutput Low Voltage During Verify A IR T
{lo = 2.1m4) Vor - — 0.45 v
Qutpirt High Yoltage During Verify
{lo = —400:4) VoK 24 - - v

Note: (1) Ve must be applied either coincidently or before Vpp and ramoved gither coincidently or atter Vpp.

{2) Vpp must not be greater than 21.5 volts (26.5 Vols for MBM2732A.35/-35X) including overshoot. Permanent device damage
may occur if the devica Is faken cut or put_into sgcket remaining Vpp = (21 volts for MBM27324.20125/-30, 21 volts or 25
volts for MBM2732A-35/-35X). Also, during &F, PGM = V), Vpp must not be switched from ¥ to Vpp volts of vise-versa.

AC Characteristics
{Ta = 25 2 3°C, Vecll} = 5V £5%, Vpp = 21V +0.5V) 21V = 0.5V or 25V = 0.5V for MBM2732A-35/-35X)
Parameter Symbol Min Typ Max Unh

Address Setup Time tAS 2 _— _— us
Output Enable Setup Time o toes 2 — = S
Data Setup Time ws | 2 | — | = us
Address Hold Time tan 0 — — i3
Cutput Enable Hold Time toEH 2 - T — Hs
Data Hold Time ton 2 Tz - 5
Chip Enable to Output Float Delay
(OE =vi1) tor 0 - 130 ns
Chip Enable to Data Valid Time T
(CE = vy, OEVpp = Vi) tov — — 1 #S
Program Pulse Width tpw 45 50 56 ms
Program Pulse Rise Time tpRT 50 - — ns
¥pp Recovery Time tyr 2 T ¢ - §s




MBM2732A

PROGRAMMING WAVEFORMS
No.1 FROGRAM VERIFY—
Vin
ADDRESSES vALID ADDRESSES
ViL
1aH
g -
HIGH 2 P
DATA DATA IN STABLE i
‘oH by
lDS—C—l -t —_
‘OF
Vpp
DE/Vpp teRT /
ViL i .
'DES OEH TR
! malian 1] —]
Vin Ty .
CE
YiL
No. 2 FROGRAM
Vip 7y
ADDRESSES X VALID ADDRESSES VALID ADDRESSES,
ViL
tag tan taH
y
DATA —< DATA IN STABLE DATA IN STABLE
N
'os 'oH
Top— !
Vep
/
ﬁ-'lVPF' AT ——
Vi | —
t
DES
L] —layy 0EH
W -
_ IH_—'_"'__\ { (_-
CE
Vi
Nota: In PROGRAMMING WAVEFORMS No. 2, Address Hold Time ty,y must be more than 2 s,
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FUJITSU
MICROELECTRONICS
CMOS 32,768-BIT UV ERASABLE AND

ELECTRICALLY PROGRAMMABLE
READ ONLY MEMORY

MBM27C32-25
MBM27C32-30

W
RPN ATTION

DESCRIPTION

The Fujitsu MBM27C32 is a high
speed 32,768-bit static Comple-
mentary MOS erasable and elec-
trically reprogrammable read only
memaory (EPROM). It is especially
suited for applications where the
extremely low power consump-
tion of CMOS is essential.

A 24-pin dual in-line package with
a transparent lid is used to pack-
age the MBM27C32. The trans-
parent lid allows the user to ex-
pose the device to ultraviolst light

FEATURES

« CMCS Power Consumption:
500:W max. (Standby}
40mWIMHzZ (Active)

+ Organized as 4096 words by
8-bits, fully decoded

« Utitizes the same simple
programming requirements as
MBM2732A

+ Single location programming

* Programming pulse may be
reduced 1o 25 ns te cut
programming time in half

« Ne clock required, fully static
operation

in order to erase the memory bit
pattern previously programmed.
At the completion of erasure, a
new pattern can be programmed
into the memory.

The MBM27C32 is fabricated us-
ing CMOS double pelysilicon gate
technology with single transistor
stacked gate cells. It is organized
as 4096 words by 8-bits for use in
microprocessor applications. Sin-
gle +5V operation greatly facili-
tates its use in systems.

» TTL compatible inputs/outputs
« Three-state output with OR-tie
capability _
» Output Enable (OE) pin
simplifies memory expansion
» Fast Access Tima:
MBM27C32-25 250 ng max.
MBM27C32-30 300 ns max.
= Single +5V operation
+ Jodec standard 24-pin DIP
package
« Pin and function compatible
with 2732A-type devices

THIS IS PRELIMINARY INFORMATION
FOR A NEW PRODUCT TO BE
INTRODUCED DURING 1982, THIS IS
NOT A FINAL SPECIFICATION,
PARAMETRIC LIMITS ARE SUBJECT

TO CHANGE.

CERDIP PACKAGE

DIP-24C-C02
PIN ASSIGNMENT
Azt~ 24| JVec
Ag[]2 22| Jag
A3 21 ]Ag
ﬁ,‘E! 4 21 :[ﬁ"
M) s = 20 10ENpe
a6 g% 19 [JAqg
MmOy =2 s{CE
a8 28 47 [ o;
R 16 10g
01|:1D 15 305
o, [n 14 0,
Vss[]12 1310

This device contains circuitry to protect the
inpuls against damage due to high static
voltages or electric tields. However, it is ad-
vised that normal precautions be taken 1o
avold application of any vollage higher than
maximum rated voltages to this hiph Im-
pedance circuit.
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FUJITSU

MICROELECTRONICS

NMOS 65,536-BIT UV ERASABLE AND
ELECTRICALLY PROGRAMMABLE
READ ONLY MEMORY

MBM2764-20
MBM2764-25
MBM2764-30
MBM2764-30X

DESCRIPTION

The Fujitsu MBM2764 s a high-
speed 65,536-bit static N-channel
MOS erasable and slectrically
reprogrammable read only mem-
ory (EPROM). It is especially
suited for applications where
rapid turn-around andfor bit pat-
tern experimentation are impor-
tant.

A 28-pin dual inline package with
a transparent lid is used to
package the MBM2764. The trans-
parent lid allows the user to ex-
pose the device to uttraviolet light

FEATURES
+ Organized as 8,192 words
by 8-bits, fully decoded

+ Fast Access Time:
MBM2764-20 200 ns
MBM2764.25 250 ns

MBM2764-30 300 ns
MBM2764-30X 300 ns
Simple programming
requirements
Single location
programming
Programs with one 50 mS
pulse
Low power requirement:
788mW active
184mW standby

MBM2764
BLOCK DIAGRAM

GUTRLT ENABLE &
CHIP ENAGLE &
PROGAAM LOGIT

in order to erase the memory bit
pattern previously programmed.
At the completion of erasure, a
new pattem can then be written
into the memory.

The MBM2764 is tabricated using
N-channel double polysilicon
gate technology with single tran-
sistor stacked gate celis. It is
organized as 8,192 words by 8 bits
for use in microprocessor ap-
plications. Single + 5V operation
greatly facilitates its use in
systems,

Extended temperature
range: MBM2764-30X:
=404C to +85°C

No clocks required, Fully
static operation

TTL compatible
inputsioutputs
Three-state output

with OR-tie capability
Output Enable (OE) pin for
simplified memory
expansion

Single +5V Operation

» Standard 28-pin DIP
package

Pin compatible with Intel 2764

ty

or

54268
CRLL MATRIX

CERDIP PACKAGE

DIP-28C-CO1

PIN ASSIGNMENT
Vep 1 A B Ve
A2 27 [ PGM
Ar]s % INC
A [C]a %] A
As[Os 24 [] Ag
MOs gz 2HA
A 7 8F 22[]10E
820s 23 20 Aw
A e 20 [CJ CE
ag [0 1830
0 C] 11 18] 0g
01[12 17 305
02E13 16 :'04
vge (] 14 1510y

This device containa circuitry 7 protect the
inputs against damage dus to high stalic
voltages or slectric fields, However, It is ad-
vised that nommal precautions be taken to
avoid application of any voltage higher than
maximum rated voliages to this high im-
padance circuit.
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MBM2764

ABSOLUTE MAXIMUM RATINGS {see NOTE)

Parameter Symbol Value Unit
. MBM2764-20/-25/30 -25t0 +85 N
Temperature Under Bias MBM2764.30X Ta 50 to +95 C
Storage Tempetature Tstg -65t0 +125 G
Inputs/Outputs with Respect to Vgg ViN. VouT -061to +7 ]
VYoo with Respect to Vgg Yoo —06to +7 v
¥pp with Respect to Vgg Vpp -06tc +285 v

Note: Permanent device damage may cccur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as detalled in the operational sections of this data sheet. Exposure 1o absolute maximum rating con-
ditions for extended periods may effact davica relfability.

FUNCTIONS AND PIN CONNECTIONS Vcc (28) = +5, Vgs (14) = GND

Function - o lee
{Pin No.} Addrass Input Data 11O CE OE FGM! Supply Vpp
2-10,21,23-25) | {11-13,15-19) | (20) 22 n (28) )
Mode
Read Ajy Dour Vi I Vi ViH lccz Voo
. ViR Don't Care
QOutput Blsable Al HighZ ViL DoniCare Vi leoz Voo
Stand By Don't Gare High Z VIH Don't Care Don't Care logt Voo
Program AN Diny ViL Don’'t Care ViL locz Vpp
Program Verify A Dout YL ViL ViH locz Vpp
Program Inhibit Don't Care High 2 Vig Don’t Care Don't Care e Vep
Note: 1. PGM works as if OE (output enable) during reading operation. (Vpp = Yoal
CAPACITANCE
{Ta =25°C, f=1MH2)
Parameter Symbal Typ Max Unit
Input Capacitance (V)y = 0V) CiN 4 <] pF
Quput Capacitance (VoyT = 0V) Cout 8 12 pF
RECOMMENDED OPERATING CONDITIONS
(Referenced to Vgg = GND})
Operating Temperaiure
Parameter Symbol Min Typ Max Unit
MBM2764-204-25/-30 | MBM2764-30X
Supply Voltage(2 Voo 4.75 5.0 5.25 v
Supply Yoltage Vpp Voo — 08 —_ Voo + 06 v o N
o°C — 40" 5°
Suppiy Voliage Vss — GND — v 0°Cto +7 0°C to +857°C
tnput High Voltage ViH 20 —_ Voo +1 ¥
Input Low Voltage ViL -01 - 0.8 v
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DC CHARACTERISTICS

MBM2764

{Recommanded operating conditions unless otherwise noted.}

Parameter Conditions Symbol Min Max Unit
Input Load Current Vi = 5.25V L — 10 wh
Output Leakage Current Vourt =525V Lo — 10 A
Vpp Supply Current Vpp = Voo £ 0.6V lpp — 15 mA
Veo Standby Current CE=Vx lec — 35 ma
Voo Supply Current (Active) CE=V_ e — 150 mA
Input Low Voitage — VL =01 +0.8 v
Input High Voltage - Vin 20 Voo +1 v
OQutput Low Voltage loL = 2.1mA VoL - 0.45 v
Output High Voltage IoH = ~ 400uA VoH 2.4 - v
AC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
MBM2764-20 | MBM2764.25 | MBM2764-50
Parameter Symbol MBM2764-30X Unit | Test Conditions
Min | Max| Min | Max| Min | Max
Address to Output Delay tace — | 200 — | 260 — | 300} ns |CE=0E=V
| &F to Output Delay tce — [ 200 — | 250F — | a0 } ms | CE=V)_
OF to Output Delay toE 0] 70| 10 [ 00| 10 | 50 | ns | GE=Vy_
Qutpui Enable High te Qutput Float | tpe 0 60 90 0 130 ; ns | CE=V)_
Address to Output Hold ton [i} — 0 - 0 — ns | CE=0E=V¥)

AC TEST CONDITIONS Output Load:
Input Pulse levels: 0.8V to 2.2V o » I Jo- o
Input Rise and Fall Time: = 20nsec l
Timing Measurement Reference Levels: 1.0V and 20V for inputs C
0.8V and 20V for outputs I

1 TTL gate and & =100 pF

OPERATION TIMING DIAGRAM

:{ Y
ALDHRESSES
ADODRESSES VALID 7{
I'
i —| Loy |-
1
TE ! /
\oE—
OE
taE i
)] 4
[——— lacc—— ety
&)}
¥
DUTPUT HIGH 2 <<<\{ VALID OUTPUT> HIGH Z
N

Motes: 3. OF may be delaved upto 14cc — toe after the falling edge of CF without impact on tace.
4 tpe is specified from OE or CE, whichever oceurs first.
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MBM2764

TYPICAL CHARACTERISTICS CURVES
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tog, NORMALIZED CE TO OUTPUT DELAY

top. NORMALIZED OE HIGH TO QUTPUT FLOAT

IgL, OUTPUT SINK CURAENT (ma]

MBM2764
TYPICAL CHARACTERISTICS CURVES (Continued)
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MBM2764

PROGRAMMING / ERASING INFORMATION

MEMORY CELL

DESCRIPTION

The MBM2764 is fabricated using a
single-transistor stacked gate cell
construction, implemented via
double-layer polysilicon technology.
The individual cells consist of a bot-
tom floating pate and a top select
gate {see Fig. 1). The top gate is con-
nected to the row decoder, while the
floating gate is wsed for charge
storage. The call is programmed by
the injection of high energy slectrons
through the oxide and onto the float-
ing gate. The prasence of the charge
on the floating gate causes a shift in
the cell threshold (refer to Fig. 2. In
the initial state, the cell has a low
thrashold (V144) which will enable the
transistor to be turned on when the
cell is selected (via the top select
gate}. Programming shifts the thresh-
old to a higher level {¥rpp), thus
preventing the cell transistor from
turning on when selected. The status
of the cell (i.e., whether programmed
or net) can be determined by examin-
ing its state at the sense threshold
(VTHs), as indicated by the dotted line
in Fig. 2.

PROGRAMMING

Upon delivery from Fujitsu, or after
sach erasure {see Erasure section}, the
MBM2764 has atl 65536 bits in the *1"
ot high state. “0’s™ are loaded into the
MBM2764 through the procedure of
programming.

The programming mode is entered
when_+21V is applied to the Vpp pin
and CE and PGM are both at V). Dur-
ing programming, CE is kept at V). A
0.1zF capacitor between Vpp and GND
is needed to prevent excesslve voltage
transients, which could damage the
device. The address to be programred
s applied to the proper address pins.
Eight bit patterns are placed on the
respective output pins. The vaoltage
levels should be standard TTL levels.
When both the address and data are
stable, 50 msec, TTL low level pulse is
applied to the PGM input to ac-
camplish the programming.

The procedure can be done manually,
address by address, randomly, ot
automaticalty via the proper circuitry.
All that is required Is that one 50 msec
program pulse be applied at each ad-
dress to be programmed. It is

Fig. 1 — MEMORY CELL

SELECT GATE

_}_/‘DF{AIN

]
) [ ———FLOATING GaTE
]

_+_,/sou9cs

Fig. 2 — MEMORY CELL THRESHOLD SHIFT

NOT PROGRAMMED
aqn

FROGRAMMED
s

'
i
i
|
i
i
!

PROGRAM

CURRENT THROUGH CELL
TRANSISTOR

ERASE

VTH

Y1Ho

MGES
(NOT PROGRAMMED)  ISENSE THRESHOLD) IFROGRAMMEDI
SELECT GATE WVOLTAGE (VI

necessary that this program pulse
width not exceed 55 msec. Therefore,
applying a DC level to the PGM input
is prohibited when programming.

ERASURE

In order to clear all locations of their
programmed contents, it is nacessary
to expose the MBM2764 to an
ultraviolet light source. A dosage of
15W-secondsicm? is required to com-
pletaly eragse an MBM2764. This
dosage can be obtained by exposure
to an ultraviolet lamp (wavelength of
2537 Angstroms {A) with intensity of
12,000:Wicm2 for 15 to 20 minutes.

The MBM2764 should be about ane
inch from the source and all filters
should be removed from the UV light
source priof to erasure.

It is important to note that the
MBM2764 and similar devices, will
erase with light sources having
wavelengths shorter than 4000 A.
Although erasure times will be much
fonger than with UV sources at 2537
A, nevertheless, the exposure to
fluorescant light and sunlight will
eventually erase the MBM2764 and
such exposure should be pravented to
reaiize maximum system reliability. If
uged in such an environment, the
package windows should be covered
by an opaque iabel or substance.
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PROGRAMMING /ERASING INFORMATION (Continued)

MBM2764

DC CHARACTERISTICS
{Ta =2523'C, Vo = 5V 5%, Vpp = 21V 20.5V)
Parameter Symbol Min Max Unit Test Conditions
Input Leakage Currsnt ¥ — 10 uh Vin = 0.45V=5.26V
Output Low Veltage VoL — 0.45 v loL=21mA
Output High Voltage Vo 24 — v gy = —400uA
Yoo Supply Current lgos — 150 mA —
Input Low Voltage ViL =01 0.8 v -
Input High Voltage Vin 2.0 Voo +1 v —
Vpp Supply Current Ipp — 30 mA CE=PGM = Vi _
AC CHARACTERISTICS
{Ta =25£3°C, Voo = 5 5%, Vpp = 21V £ 0.5V)
Parameter Symbol Min Typ Max Unit
Address Setup Time tas 2 - - us
| CE Setup Time tces 2 — — us
Data Setup Time tng 2 — — iS5
Address Hold Time taH 0 — — #5
Data Held Time toH 2 — - K8
Ghip Enable to Output Float Delay tpf — — 130 ns
Vpp Setup Time tys 2 — — i85
| FGM Pulse Width tow 45 50 55 ms
OE Setup Time toes 2 — — us
Data Valid from OE toe — — 150 ns
PROGRAMMING WAVEFORM
ADDRESSES ADDRESS N K
S FY l—.—!AH—--
High 2 bDATA OUT
DATA -——-—{L DATA IN STABLE ‘}_< NALID }7
fe— (D5 —me] I--—tDH—-— [ 10 E—rf e O —=
y Vep ¥
PP
Pt e
Vik
TE Y
Vi k
s b 1 ]
A —
oW " 1 f
Viu
thw e Ly E Ry
- - E
ViL ,hk__/
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FUJITSU
MICROELECTRONICS
CMOS 65,536-BIT UV ERASABLE AND

ELECTRICALLY PROGRAMMABLE
READ ONLY MEMORY

MBM27C64-25
MBM27C64-30

PRELIMINARY

DESCRIPTION

The Fujltsu MBM27C64 is a high age the MBM27C64, The transpar-
speed 65,536-bit static Comple- ent lid alfows the user to expose
mentary MOS erasable and elec- the device to ultraviolet light in
trically reprogrammable read only arder to erase the memaory bit pat-
memory (EPROM). It is especially tern previously programmed. At
suited for applications where the the completion of erasure, a new
extremely low power consump- pattern can be programmed into
tion of CMOS is essential. The the memory.

device dissipates only 40 . .
) A The MBM27C64 is fabricated us-
mW/MHz when active, typically o "oM6e double polysilicon gate

54W when in standby, yet it pro-
v';:des the same high gel};orrnafmce technology with single transistor

. stacked gate celis. It is organized
ggviégg_ NMOS  MBM2764-type as 8182 words by 8-bits for use in

microprocessor applications. Sin-
A 28-pin dual in-line package with gle +5V operation greatly facili-
a transparent lid is used to pack- tates its use in systems,

FEATURES

!
\ +« CMOS Powsr Consumption: » TTL compatible inputsfoutputs
: 500.W max. (Standby) + Three-state output with OR-tie
! 5.W typ. (Standby) capability T
40mWIMHz (Active) ___
* Organized as 8192 words by « Output Enable (OE) pin
8-bits, fully decoded simplifies memory expansion
» Utilizes the same simple * Fast Access Time:
programming requiremenis as MBM27C64-25 250 ns max.
MBM2764 MBM27C64-30 300 ns max.

* Single location programming

+ Programming pulse may be » Single +5V operation

reduced to 25 ns to cut - Jodec standard 28'p"| DIP
programming time in half package
* No clock required, fully static + Pin and function compatible
operation with 2764-type devices
MBM27C64 ¥ T

BLOCK DIAGRAM N

ouTeut eselE s [T
CHIF ENABLE &
FROGRAM LOGIC |

I w—
| BATA T G
i

BLFFER &
PROGRAMAING
CONTAGL ——— o ——

TR
BUFFER

flnm

CoLumt
LGATING

FHELN
» " CELL MATAIX
l! i
: ECODER !
A b Bt

Ve Yoo

LT

CERDIP PACKAGE
DIP-28C-C01
ALSO AVAILABLE IN 32-PAD
CERAMIC LEADLESS CHIP CARRIER

LCC-32C-AD1

PIN ASSIGNMENTS
Vep (O N~ 28 ves
A2 27["] PGM
Az [ 3 26 [JNC
Ag 4 25%.&5
As[]s 24 [ ] Ag
A S 23 :liﬂ
Ay ]y gg 22 [ GE
Ay 8 x3 20
Ao 3% 20 [JCE
Ay [0 19 [Joy
0g 1 18] 0g
012 17[Qos
Oa 13 16 10,
¥ss[]1a 15 [J04

EX Y
S
kY
\,

winioivialalsina!
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ABSOLUTE MAXIMUM RATINGS (Ses Note)

MBM27C464-25/MBM27C64-30

Paramatar Symbol Value Unit
Temperature Under Bias Ta —-25to +85 'C
Storage Temperature Tstg —-85to +125 G
Inputs/OQutputs with Respect to Vgg Vine Your -061t0 +7 v
Voo with Respect to Vgg Yoo ~061t0 +7 v
Vpp with Respect to Vgg Vpp -06to +22 v

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceedad. Funciional operation should be
restricted 10 the conditions as detalled in the operational sections of this data sheet. Exposure to absclute maximum raling
conditions for extended perlods may effect device reliability. This device contains circuitry to protect the inpuis against
damage due to high static volages or elactric fields. It is advised that normal precautions be taken to avold appiication of any
voltage higher than maximum raled voltages to this high impedance circuit,

FUNCTIONS AND PIN CONNECTIONS (vcc(28) = +5, Vgg(14) = GND}

Function _ . e
{PinNo) |  Address Input Data /O CE OE PCM Supply | Vpp
(2~ 10,21,23 - 25) (11 - 13,16 -19) 20 22 N (28) {1
Mode
Read AN Dout Vie | Y Vi loc Vee
. VIK Don’t Care
Cutput Disable Al High Z ViL DoriCare Vi lee Voo
Stand By Con't Care High Z ViH Dor't Care Don't Care lgpq Voo
Program Al BN Vi | Don't Care ViL loot Vpp
Program Verify AN Ooyt ViL ViL Vin lccq Vpp
Program tnhibit Don't Care High Z Vi Don't Care Don't Care lgpq Vpp
CAPACITANCE
{Ta=25°C,f = 1 MHZ)
Parameter Symbol Typ Max Unit
Input Capacitance (Viy = 0V) CIN 4 & pF
Qutput Capacitance (Voyt = 0V) Cout a 12 pF
RECOMMENDED OPERATING CONDITIONS
{Referenced to Vg = GND)
Operating
Parameter Symbol Min Typ Max Unit Temperature
Supply Yoltage1 Voo 475 5.0 525 i
Supply Voltage Vpp Ve =06 — VYoo +0.6 v 0°C to +70°C
Supply Voltage Vas _ GND — v
Input High Voltage ViH 20 — Voo +0.3 A
Input Low Yoltage VL =01 — 0.8 v

Note: 1. V¢ must be applied either betere or coincident with Vpp and removed either after or goincident with Vpp.
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MBM27C64-25/MBM27C64-30 PRELIMINAR
DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Typ Max Unit
Input Load Current (Vjy = 5.25V) Iy — — 10 pA
Output Leakage Gurrent (Voyt = 5.25V} ILo - — 10 phA
Yep Supply Current Ippt - 1 100 “h
Voo Standby Current (GE = Vi) IsE — — 1 mA
Yoo Standby Current
fhein | — 1 100
(CE = Vgg —0.3V to Vg + 03V, loyt = 0mA) sB2 wA
Yoo Active Current (CE = v} oot - — 30 ma
Yo Operation Current {f = 4MHz, lg1 = OmA) loes — - ETS) mA
Output Low Voltage {ln = 2.1mA) VoL — — 0.45 )
Output High Voltage {loy = ~400x4) Vou 24 - — v
AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
MEBM27CB4-25 MBM27C64-30
Parameter Symbol Min Max Min Max Min Max Unit
Address Access Time
{(E -OE= vy, PGM = V"—j) tace —_ _ 250 -_ - 300 ns
CE to Output Delay (OF = vy, PGM = Vi) toe — — 250 — — 300 ns
OE to Output Delay (CE = Vi, PGM = Vi) toE 10 — 100 10 — 150 ns
PGM to Output Delay (CE = OE = v)|) tpaM 10 — 100 10 — 150 ns
Qutput Enable High to Qutput Float _ _
See Note) toF 0 90 ¢ 130 ns
Addreas to Qutput Hold toH 0 — — 0 —_ — ns
Note: tgE is specified from CE, OF, or PGM, whichever occurs first.
AC TEST CONDITIONS Output Load:
Input Pulse levels: 0.8V to 2.2V o » I )c o
Input Riss and Fall Time: = 20nsec l
Timing Measurement Reference Leveis: 1.0V and 2.0V for inputs CL
0.8V and 2.0V for outputs :[:
1 TTL gate and C = 100 pF =
OPERATION TIMING DIAGRAM
ADDRESSES Xr ADDRESSES VALID ‘x
tace l=— o H—]
TE \
teE
o | /
f——— L E el
J— 4 N
PGM / \
PP GM—=—y toF
QUTPUT High Z {( { DUTPUT VALID :. } ? High Zmmm

Notes: 1. OE may be delayed up to taae — toE after the falling edge of TF without impact on 100
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PEELIMINARY MBM27C64-25/ MBM27C64-30

PI

TYPICAL CHARACTERISTICS CURVES
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MBM27C464-25/MBM27C64-30

PRELIMINARY
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TYPICAL CHARACTERISTICS CURVES (Continued)
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PROGRAMMING / ERASING INFORMATION

MEMORY CELL
DESCRIPTION

The MBM27C64 is fabricated using a
single-transistor stacked gate cell
construction, Implemented via
double-layer polysilicon technology.
The individual cells consist of a bot-
tom floating gate and a top select
gate (see Fig. 1). The top gate is con-
nected to the row decoder, while the
floating gate is used for charge stor-
age. The cell is programmed by the in-
jection of high energy electrons
through the oxide and onto the
floating gate. The presence of the
charge on the floating gate causes a
shift in the cell threshotd {refer to Fig.
2). In the initial state, the cell has a low
threshold (Wt} which will enable the
transistor to be turned on when the
cell is selected {via the top select
gate). Programming shifts the thresh-
old to a higher level {Vyng), thus
preventing the cell transistor from
turning on when selected, The status
of the cell {i.e., whether programmed
oF not) can be determined by exarin-
ing its state at the sense threshold
{V1Hs) as indicated by the dotted line
in Fig. 2,

PROGRAMMING

Upon delivery from Fujitsu, or after
each erasure {see Erasure section),
the MBM27CE4 has all 65,538 bits in
the *1" or high state. “0’s"” are lcaded
into the MBM27C64 through the pro-
cedure of programming.

The programming mode is entered
when +21V is applied to the Vpp pin
and GE and PGM are both at V. Dur-
ing programming, CE is kept at V). A
0.tuF capacitor between Vpp and
GND is needed to prevent excessive
voltage transients, which could dam-
age the deavice. Tha addrass to be pro-
grammed is applied to the proper ad-
dress pins, Eight bit patterns are plac-
ed on the respective cutput ping. The
voltage levels should be standard TTL
levels. When both the address and
data are stabie, 50 msec, TTL low level
pulse is applied to the PGM input to
accomplish the programming.

MBM27C64-25/ MBM27C64-30

Fig. 1 — MEMORY CELL
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SELECT GATE VOLTAGE [V

The procedure can be done manually,
address by address, randomly, or au-
tomatically via the proper circuitry. All
that is required is that one 50 msec
pragram pulse be applied at each ad-
dress to be programmed. It is neces-
gary that this program pulse width not
exceed 55 msec. Therafore, applying a
DC level to the PGM input is pro-
hibited when programming.

ERASURE

In order to clear all locations of their
programmed contents, it s necessary
to expose the MBM27C64 to an ultra-
violet light source, A4 dosage of
15W-seconds/cmz s required to com-
pletely erase an MBM27C64. This dos-
age can be obtained by exposure toan
ultraviclet lamp (wavelength of 2537

Angstroms {A} with intensity of
12,0002Wicm2) for 15 to 20 minutes.
The MBM27C64 shouid be about cne
inch from the source and all filters
should be ramaved from the UV light
source prior to erasure,

It is important to note that the
MBM27C84 and similar devices, will
erase with light sources having wave-
lengths shorter than 4000 A . Although
erasure times will be much longer
than with UV sources at 2537 A, nev-
ertheless, the exposure to fluorescent
light and sunlight will eventually erase
the MBM27C84 and such exposure
should be pravented to realize max-
imum system reliability. If used in
such an environment, the package
windows should be covered by an
opaque label or substance.

4-33




MBM27C64-25/ MBM27C64-30 PRELIMINARY
B Firig g e p Sral ep e tioslion
B A R
PROGRAMMING/ ERASING INFORMATION (Continusd)
DC CHARACTERISTICS
{Ta =25 %£3°C, Vo =5V £5%, Vpp =21V 205V}
Paramster Symbol Min Max Unit Test Conditions
Input Leakage Current Iy — 10 A VN = 0.45Y-5.25V
Qutput Low Voltage During Verify VoL — 0.45 v loL = 2.1 mA
QOutput High Voltage During Verify Vou 24 - v loH = —400sA
Voo Supply Current lce — 30 ma, -
Input Low Yoltage ViL =0.1 0.8 ¥ —
Input High Voltage Vi 2.0 Ve +0.3 v —
Vpp Supply Current During Progamming Pulse lppa — 30 ma CE=PEGM =V)_

Note: 1. Vo must be applied either coincidently or before Vpe and reroved either coincidantly or after Ypp.

2. ¥pp must not be greater than 21.5 volis In¢luding overshoot, Permanent device damage may occur if the device | taken out ar
put Inle socket remaining Vpp = 21 valts. Also, during O =

= V), Vpp must not be switched from 5 volls to 21 volts or

vise-versa.
AC CHARACTERISTICS
(Ta =26 £3°C, Voo =5V 5%, Vpp =21V 0.5V}
Parameter Symbol Min Typ Max Unit
Address Setup Time tag 2 —_ —_ us
CE Setup Time iCES 2 — — "
Data Setup Time tos 2 - - §S
Address Hold Time taH 0 — - U |
Data Hold Ttme tpH 2 - - us i
Chip Enable to Output Float Delay ioF 4 — 130 ns
Vpp Setup Time tyg 2 — —_ us
PGM Pulse Width tew 25 50 55 ms
OE Setup Time toes 2 - - us
Data Valid from Ok toe — — 150 ns i
PROGRAMMING WAVEFORM
1
ADDRESEES x ADDRESS N ]
P——tAg —=y |-—— T =
CATA --———-—{t DATA (N STABLE )_......_'.”.i?_r.'.f__._.._{ DaTA QuT }——-—-—-—
et— L5 — ey e L 1 —e] e Ty —m] pwt— 10 F ]

L4 e

et T 15—t

oy

..-_\‘m:_s—c-1

PGM

Vi
_ Vin
QEF

Vi
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QUICK GUIDE TO PRODUCTS IN THIS SCTION

Access Power
Device Technology  Organization Time Supply Power Package
{max} Volts Dissipation

MBT072E ECL 256 x 4 12ns ~5.2 1040mW 22-pin
MBM10415AH ECL 1K1 20nS8 -52 780mwW 16-pin
MBM10422 ECL 256 x 4 10nS -52 1040mwW
MBM10422A-7 ECL 256 x 4 ns -52 1040mw
MBM10470A-20 ECL 4K x 1 20n3 -52 1040mwW
MBM10474 ECL 1K x4 25n5 -52 1040mwW
MBM10474A15 ECL 1K x 4 15nS -5.2 1040mw
MBM 10480 ECL 1BK x 1 20n3 -5.2 TF00mwW
MBMI3419 TTL 64 x 9 45nS +5 1000mwW
MBM10422 ECL 256 x 4 10n8 —-45 200mwW
MBM1004224.7 ECL 256 x 4 ns —-45 200mwW
MBM 100470 ECL 4K x 1 2003 —4.5 00mW
MBM100474-15 ECL 1Kx4a 15nS -4.5 900mwW




FUJITSU MB7072E
MICROELECTRONICS

ECL 256 X 4-BIT BIPOLAR

RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MB7072 is a fully con), as well as JOP (Isolation by
decoded 1024-bit ECL readiwrite Oxide and Polysilicon) proces-
random access memory designed sing. As a result, very fast access
for high-speed scratch pad, con- time with high yields and out-

trol and buffer storage applica- standing device reliability are
tions. The MB7072 offers extreme- achieved in volume production.
ly small cetl and chip sizes, realiz- Operation for the MB7072 Is
ed through the use of Fujitsu’s specified over a temperature
patented DOPOS (Doped Polysili- range of 0°C to 75°C (ambient).
FEATURES
» Organized as 256 words hy * Address Access Time:

4-bits MB7072E 12ns Max.
+ Onchip votl:agt: : + DOPOS and IOP Processing

compensation for improved » Two block select pins for

noise margin flexibllity in organization CERAMIC PACKAGE
+ Fully compatible with DIP-22C-F01

industry standard 10K-series

ECL families

Fig. 1-MB7072E BLOCK DIAGRAM
As, Ag Az

f I i

I ¥ — DECDDER/DRIVER

N

L L L L PIN ASSIGNMENT
] ' i 1
e | I = 85, {1 -/ zz|OwE
wl I B
83 O— E : 756 X 4 BITS CELL ARRAY I 85, []2 21 [ Vee
g ] | | 20
n £l | | | Ag 3 [ 1¥eco
© Bl 1 : | A O 19 1 D0,y
A1 O— 'EII' BLOCKQ I BLUCK | BLOCK2 : 8LOCK3 Ax s g 18 Do,
. ¥ i ! : a [le 2% 17 oo,
R I S S | B = R =
T r 1
we O—I Sama 1 samva H SaMvA 1 S8 WA A E 8 1: gmo
l I 1 ] Ag 9 Diy
ooy Dlg BSg Doq Oy Doz Dy ooy DIy VEE E 1" 12 les
TRUTH TABLE
INPUT
55 | wE | o1 | oureur MODE Small geometry bipolar integrated circuits
_ are occasicnally susceptible to damage
H X X L DISABLE H = HIGH VOLTAGE LEVEL frarn static voltages or electric flelds. It Is
——{ L = LOW VOLTAGE LEVEL therefore advised that normal precautions
LiL|[H L WRITE "H X = DON'T CARE be taken to avoid application of any voltage
L L L L WRITE “'L" highar than maximum rated voltages tc this
L] H | x| 00 |READ device.
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ABSOLUTE MAXIMUM RATINGS (see Note)

MB7072E

Rating Symbol Value Unit
VEg Pin Potential to Ground Pin (Vog) VEE +05t0 -7.0 v
input Voltage Vin +0.5 to Vg v
QOutput Gurrent (DC, Qutput High) loyt -30 mA
Temperature Under Bias Ta -25t0 +125 °C
Storage Temperature Tstg -65to +150 G

Note: Permanent device damage may occur i ABSCLUTE MAXIMUM RATINGS are exceeded. Functional operation shoukd be restricted

to the conditions as detalled in operational sections of 1his data sheet.

GUARANTEED OPERATING RANGES

Supply Voltage (Vgp)
Part Number Ambient Temperature
Min Typ Max
MB7072E - 546V -52V —4.94V 0°G to 75°C
CAPACTTANCE

Parameter Symbol Min Typ Max Unit
*Input Pin Capacitance CiN — —_ 8 pF
Output PIn Capacitance Cout - - a pF

* BS Capacitance = 12pF imax)

DC CHARACTERISTICS
{ch = Vgoo = 0V, VEg = —5.2V, Output Load = 50t to —2.0V, with transverse airflow = 2.5 m/s, unless otherwise noted.}
Parameter Symbol Min Typ Max Unit Ta

-1000 - -840 0°C

Output High Voltage Vou —960 — —810 my 25°C

Vi = ViHmax OF YiLmin) —900 — -720 75°C

-1870 - -1665 0°C

Qutput Low Voltage VoL —1850 - —1650 my 25°C

¥in = ViNmax OF ViLmin) —-1830 - -1625 75°C

-1020 - — 0°C

Qutput High Voltage VoHe —980 — — mv 25°C

Vi = ViHmin o ViLmay) —-520 - - 75°C

- — —1645 0°C

Qutput Low Voltage VoLe - - -1630 my 25°C

V) = ViHmin ©F Vitmax - = — 1605 75°C

—1145 —_ —B40 0°c

Input High Voltage (Guaranteed Input Vin -1105 - 810 my 25°C

Voltage High for All Inputs) —1045 — =720 75°C

-1870 - —1490 g°c

Input Low Voltage {Guaranteed Input ViL —1850 — —1475 my 25°C

Voltage Low for All Inputs) —1830 — —1450 75°C
*Input High Current (Viy = YiHmax} iy - — 220 i 0° 10 75°C
* *Input Low Current Vin = YiLmin) L 05 — 170 aA 0°to 75°C

Power Supply Current

{All Inputs and Qutput Open} tee —200 — - mA 0% to 75°C

*BS Input High Current = 300uA(max)
**BS Input Low CGurrent = 240uA{max)
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MB7072E

AC CHARACTERISTICS

Voo = Vooo = OV, VEg = —5.2V £5%, T4 = 0° to +75°C with transverse alrflow = 2.5 m/s, Qutput Load = 500 to -2V
and 15 pF to GND, unless otherwise noted.)

Fig. 2 — AC TEST CONDITIONS

GND
T 09V — — — = 30%
VYoo Yeco -1V 20%
DDo—DO3 e L
RL
VEE oL ty =t = 2.5ns typ.
L7
OUTPUT LOAD: R = 500
\:’ .3 CL =15pF
= YEE -20v = {INCLUDING JIG AND STRAY CAPACITANCE!
READ CYCLE
MB7072E
Parameter Symbol Unit
Min Typ Max
Address Access Time tas — — 12 ns
Block Select Access Time tap — 3.0 5.0 ns
Block Selsct Recovery Time tre —_ 30 50 ns
READ CYCLE
&3 ADDRESS *50%
| 1aa
oo Do 50%
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MB7072E

WRITE CYCLE
MB7072€
Paramater Symbol Unli
Min Typ Max
Write Pulse Width b 80 55 — ns
Wrlte Recovery Tims twr - 6.0 920 ns
Write Disable Time tws — 3.0 5.0 ns
Address Set Up Time taa 3.0 - — ns
Biock Select Sat Up Time tsp 20 — — ns
Data Set Up Time tsp 20 - — ns
Address Hold Time ta 20 — — ns
Block Select Hold Time tHe 20 — s ns
Data Hold Time thp 20 - - ns
WRITE CYCLE
= X 7
ADDRESS )( )(
Din
tsp |—— —e THD
WE AV 7I£
_'_tﬂﬁ_'—
15A tww g ————]
DouT 5| 50% 50%
—— g WA
RISE TIME AND FALL TIME
MBT0T2E
Parameter Symbol Unit
Min Typ Max

Ouput Rise Time ty — 3.0 — ns
Output Fall Time Y - 3.0 — ns
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MB7072E

APPLICATION INFORMATION

The Fujltsu MB7072E is a fully decoded 256 word
by 4-bits ECL memory. High speed makes them
ideally suited to mainframe applications, Inctuding
cache and microprogram control. Figure 3 il

justrates one application; a 4K word x 8-bit
memory. As with all ECL memory systems, ex-
treme care must be taken In PC board layout and
bussing to minimize reflections and crosstalk.,

Fig. 3 — 4K WORD X 8-BIT MEMORY SYSTEM
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3 5052 =
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i ro “2Y COLUMN &
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508 3 23500
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FUJITSU
MICROELECTRONICS

ECL 1024-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBMI10415AH

DESCRIPTION

The Fujitsu MBM104154AH is a ful-
ly decoded 1024-bit ECL read!
write random access memory
designed for high-speed scratch
pad, control and buffer storage
applications. It is organized as
1024 words by one hit, and
features on-chip voltage compen-
sation for improved noise margin.

The MBM10415AH coffers ex-
tremely small cell and chip sizes,
realized through the use of

{Doped Palysilicon), as well as
IOP {Isolation by Oxide and Poly-
silicon) processing. As a result,
very fast access time with high
yields and outsianding device
reliability are achieved in volume
production.

Operation for the MBM10415AH
is specified over a temperature
range of from 0°C 75 °C (ambient).
It aiso features frit-seaied 16-pin
duat in-line packaging, and is fully
compatible with industry-

CERAMIC PACKAGE

Fujitsu's patented DOPQOS  standard 10K-series ECL families. DIP-16C-F01
FEATURES
» 1024 words x 1-bit organization = Chip select access time:
* On-chip voltage compensation Op::?:::&‘;f;:;m ?ol:se:laex-
fori ise margi
r improved naise margin of memory expansion PIN ASSIGNMENT
- Fl.l"y compatible with II‘IdUSll’y' * Low power dissipa[ion of
standard 10K-series ECL 0.5mWibit o ) .
families « DOPOS and IOP processing our [ 16 [J vee
» Address access time: ¢ Pln compatible with Ao [] 2 15 :] Din
MBM10415AH: 20 ns Max. F10415 and MCM10148 A I: 3 g 1 j &
Az E 4 %g s e
MBMI10415 AH A Mg A7 Ay A 3]s w8 z[] A
BLOCK DIAGRAM @
T T T T T Az E & - ; 11 j Ag
¥-4DORESS DECODER AE E 7 10 ] A7
U Vg l: a3 a j ag
"V grounded
Ag 0— Small geometry blpolar integrated circuits arg
occaaionally susceplible 10 damaga from stalic
Aq 0 X 32 x32 voltages or electric fields. il is herefore advised
Az o— sooness X MEMORY CELL ARRAY on o Ao e Mo okbpam
Ay o— raled voltages 1o this device.
ﬁ‘ O
TRUTH TABLE
INPUT
= | WE | D ouTPUT MODE
J\} (; P X L DISABLED
C8 o L L[ L L WRITE'L"
WE o— Soakc j SENSE AMP OUTPUT BUFFER IL_ : : Dé_m i Wl:‘:i;H“
Dy &

\

Dour

H = HIGH YOLTAGE LEVEL
L = LOW VOLTAGE LEVEL
¥ =DON'T CARE




MBMI0415AH

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
VEEg Pin Potential to Ground Pin {Voo) VEE +05t0 7.0 v
Input Voltage Yin +0.5 to Vg v
Qutput Current (DC, Output High) lout -30 mA
Temperature Under Bias Ta -55t0 +126 °C
Storage Temperature Tsig —-65to +150 °C

Note: Permanent device damage may occur it ABSCLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data shesat,

GUARANTEED OPERATING CONDITIONS

{Referenced to Vag)

Parameter Symbol Min Tvp Max Unit Ambient Temperature
Supply Yoltage Ve -5.46 -52 —4.94 Y 0°Cto +75°C
CAPACITANCE
Parameter Symboi Min Typ Max Unit
Input Pin Capacitance CIN — 4 pF
Output Pin Capacitance Cout — 7 pF
DC CHARACTERISTICS
(Voo = 0V, Veg = —5.2V, Output load = 5082 to — 2.0V and Airflow = 2.5 m/s unless otherwise noted.)
Paramater Symbaol Min Typ Max Unit Ta
Output High Voltage =1000 - B40 Q°C
Vi =ViH max O Vil ouny Vou - 960 - - 810 my 25°C
- 200 - 720 75°C
Qutput Low Yoltage — 1870 - 1665 0°C
{VIN = VIH max. @ V||_ min.} VOL - 1850 _ — 1650 my 25°C
— 1830 -1625 75°C
QOutput High Vollage —~1020 Q°C
{VIN = VIH mn. VIL max.} VOHC — 980 - - my 25°C
- 920 75°C
Qutput Low Voltage — 1645 0°C
(YIN = Vid min. 7 YL may) Youe - - - 1630 my 25°C
— 1605 75°C
Input High Yoltage —1145 - 840 Q°C
{Guaranteed {nput Voltage High for All Inpuls) ViH - 1105 — - 810 my 25°C
- 1045 - 720 75°C
Input Low Vollage — 1870 — 1490 0°C
{Guaranteed Input Yoitage Low for All Inputs} Vi — 1850 - — 1475 my 25°C
- 1830 — 1450 75°C
Input High Current (Vg = Vil max) Iy - - 220 whA o 10°to ¥5°C
Input Low Current (Viy = V|| min, i - 50 — — uh [0°t0 75°C
€5 Input Low Gurrent (Vi = Vi iy I 05 - 170 wh  [0°10 75°C
Power Supply Current I —-125 _ _ mA 75°C
{All inputs and Outputs Open) EE -150 0°C
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Dour

MEBMI1041SAH
AC CHARACTERISTICS

(Full Guaranteed QOperating Ranges, Output Load = 508 to —2.0V and 30pf to GND and Airflow = 2.5 m/s unless
otherwise noted.}

AC TEST CONDITIONS
GND
80%
20%
Ve
D —| |
out AL t, =t =2.5ns typ
G QOuiput Load: AL = 50
Vee C_ = 30pF
{ingluding jig and stray capacilance)

—E \
1« L
— -20v NOTE: All fiming measuremants referenced to 50% input levals.

READ CYCLE

MBM10415AH
Parameter Symbeol Typ Max Unit

Address Access Time tas 13 20 ns

Chip Select Access Time tac 5 8 ns

Chlp Select Recovery Time tra 5 ) ns

READ CYCLE

cs Address X
N | I

.. 3 f—
: . |

taa -

Vg M
Ogur

S 1

L vy MAX
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MBMI0415AH

WRITE CYCLE
MEM10415AH
Parameter Symbol Unit
Min Typ Max
Write Pulse Width tww 14 9 — ns
Write Disable Time tws — 5 10 ns
Write Recovery Time twr — 5 10 ns
Address Set Up Time tsa 5 3 — ns
Chip Select Set Up Time tsc 4 0 — ns
Data Set Up Time tsp 4 0 — ns
Address Hold Time tHa 3 0 - ns
Chip Select Hald Time tHe 4 0 — ns
Data Hoid Time iHD 4 0 — ns
WRITE CYCLE
= X 7
Address >< ><
Dy
tap = - HDp
- N\ /
7 tHa
7.3 Ty tHe
-0 o Vig MIN
Dour 5C V| LMAX
— twg wR
RISE TIME AND FALL TIME
MBM10415AH
Parameter Symbol Min Typ Max Unit
Output Rise Time tr — 5 — ns
Qutput Fall Time ts — 5 — ns
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MBMI10415AH
APPLICATIONS INFORMATION

LARGE SYSTEM APPLICATION

18K WORDS x n BIT
MEMORY SYSTEM

A
4 ADODRESS BUS
oy —_— e — e  — e ———— —
WE
— we ™ re w b— 4= "
B hoyr [ 35 . _I- T Doy
. t |
— wE Dim - 2 wE g ‘_‘L - |—] % oml—¢
o Dour [ = Cour o Doyt
' I
g =] L L
cue J A1 ] &
sEEcT) p,, —
Ay T
AR
ENABLE
b {7 ™ :>—.w—g D-Nl"" — = ™
rﬁ Bour L“ Dour 5 our
] 1 |
| L
: wt =l : w  wiy w
[‘aﬁtm rﬁ Your _1_ ZE Dour
| L
Cma
1 L
Bour e
Dewrry
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FUJITSU
MICROELECTRONICS

ECL 1024-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM10422

DESCRIPTION

The Fujitsu MBM10422 is a fully
decoded 1024-bit ECL readiwrite
random access memory designed
for high-speed scratch pad, con-
trol and buffer storage applica-
tions. This device is organized as
256 words by 4-bits and features
on-chip voltage compensation for
improved noise margin.

The MBM10422 offers extremely
small cell and chip size, reallzed
through the use of Fujitsu’s pa-
tented DOPOS ({Doped Polysili-

FEATURES

+ 256 words x 4-bits organization
» On-chip voltage compensation

con), as well as JOP (Isolation by
Oxide and Polysilicon), proces-
sing. As a result, very fast access
time with high yields and out-
standing device reliability are
achieved in volume production.

Cperation for MBM 10422 i5 speci-
fied over a temperature range of
0° to 75°C (amblent). It features
metat sealed 24-pin dual in-tine
packaging, and ts fully compati-
ble with industry standard
10K-series ECL families.

+ Block select access time:
5ns max.

for improved noise margin » Open emitter output for easy
= Fully compatible with industry- mamory expansion
standard 10K-serles ECL + Power dissipation of 0.7 mW/bit
familles + DOPOS and IQP processing
» Address access time: 10ns max » Pin compatible with F10422
MBM10422 BLOCK DIAGRAM
Ag Ay A;
I ¥-DECODER/DRIVER l

[
T —

CERAMIC PACKAGE
DIP-24C-A02

*¥oc Grounded

Small geomelry bipolar integrated circuits

T r
Ay O] i | i are occasionally sLscaptible to damage from
T i ! | static vollagas or electric field. |t is therefore
g | : I artviged that normal precaulions be 1aken to
A O T | | ! avoid appiiction of any votage higher than
=] : 1 : maximurm ratad vollages to 1his device,
Az Q & MEMORY CELL ARRAY
2 : ! : TRUTH TABLE
o ]
Az o0— ] g |I : : NPUT
3 | i | Cs | WE | m | QUTPUT MODE
I
Ay o] i '. ' H|x |x L DISABLED
Hi i [ [§ L L jH L WRITE'H"
—_ i H i LjpL L L WRITEL"
[o M
WE SA/WA | SAIWA :1 SAMWA ! SAIWA L H| x oo READ
L

TEREEREE TR

nl, €8, 0O, 01, BS, DO, DI, BS, DO, DI, BS, DO,

H=HIGH VOLTAGE LEVEL
L= LOW YOLTAGE LEVEL
%= DON'T CARE
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MEBM10422

ARSOLUTE MAXIMUM RATINGS (Ses Note)
Rating Symbol Value Unit
Veg PIn Potentlal to Ground Fin (Vo) VEE +05t0 7.0 v
Input Voltage VIN +05 to Veg v
Qutput Current {DC, Output High} lout -30 mA
Temperature Undar Bias Ta -55to +125 *C
Storage Temperature Tsig -85 to +150 “C

Nole; Parmanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceedod. Functional operation should be
restrictad to the condlions as detailed in the operalional sections of this data sheet,

GUARANTEED OPERATING CONDITIONS

{Referenced to Vg

Parameter Symbo! Min Typ Max uUnlt Ambilent Temperature
Supply Voltage Vee —5.48 ~5.2 -4.94 v 0°Cto +75°C
CAPACITANCE
Parameter Symbol Min Typ Max Unit
Input Pin Capacitance Cin —_ 4 — pF
Qutput Pin Capacitance Cour — 6 — pF
DC CHARACTERISTICS
(Voo = 0V, VEg = —5.2V, Output load = 508 to ~2.0V and Airflow = 2.5 m/s unless otherwise noted.}
Parameter Symbol Min Typ Max Unit Ta
QOutput High Voltage - 1000 — 840 0°C
Vi = Yk max. OF ViL min,) You — a0 - - 810 my 25°C
— 800 - 720 75°C
Qutput Low Voltage — 1870 — 1665 0°C
Vin=VY14 max. OF Vi min VoL — 1850 — - 1650 my 25°C
— 1830 -1625 75°C
Output High Voltage =1020 0°C
Vi = YiH min. OF Vi ma.y Vone - 980 — - my 25°C
- 920 75°C
Output Low Voltage ! — 1645 a°c
(Vi = VK min. OF ViL may YoLe - — — 1630 my 25°C
- 1605 75°C
_Input .Higr-i Voltage B T - 1145 — 840 0°C
{Guaranteed Input Voltage High for All Inputs) Yig - 1105 — - 810 my 25°C
— 1045 - 720 75°C
Input Low Voltage - 1870 —1490 0*C
{Guaranteed Input Voltage Low for All Inputs) k' - 1850 —_ —1475 my 25°C
' - 1830 — 1450 75°C
Input High Current (Vi = Vi max.y Iy — — 220 pA 0" 10 75°C
Input Low Current (Vi =V, min.} he . 50 i - —_ oA 0°to 75°C
CS Input Low Gurrent (Viy = V|| min, I 05 — 170 phA |07 to 75°C
Power Supply Current | — 200 —_ —_ *to 75°C
(All Inputs and Outputs Open) EE 20 mA 0%t 75




MBMI 0422
AC CHARACTERISTICS

{Full Guaranteed Operating Ranges, Output Load =500 to —2.0V and 30pF to GND and Airflow z 2.5mis

unless otherwise noted.)

GND

Pour}
AL

Vee
_I: I

CL

I b
— Vee —-20v =

AC TEST CONDITIONS

80%
20%

J—— ['l.-._
=t =2.5ns \yp
OQuiput Load: AL = 500

Cy = 30pF

{includiny jig and stray capacitance}

NOTE: All timing measurements referenced to 50% input levels.

READ CYCLE
Parameter Symbol Min Typ Max Unit
Address Access Time tan — — 10 ns
Block Sstect Access Time tan — - 5 ns
Block Sefect Recovery Time tae -_ - 5 ns
READ CYCLE

Address 50%,

e

Dour ><50°fu
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MBMI10422

WRITE CYCLE

Parameter Symbol Min Typ Max Unit
Write Pulse Width tww 7 — — ns
Write Disable Time bws - - 5 ns
Write Recovery Time [ — — 1 ns
Address Set Up Time tsa 1 — - ns
Block Select Set Up Time tse 1 - = ns
Data Setlp Time tsp 1 - — ns
Address Hold Time tua 2 —_ — ns
Block Sealect Set Up Time thp 2 - - ns
Data Hold Time tup 2 — — ns

'WRITE CYCLE
[ X 7
Address X )(
DIN
—=| lgg [ == typ |-
WE - s
- fg s el by | ——— ),
Dout [ fgg ———— 50% 50%
g il
Rk ‘WS -— W
RISE TIME AND FALL TIME
Paramaeter Symbol Min Typ Max Unit
QOutput Rise Time t; — 2 — ns
Output Fall Time t; — 2 - ns




MBM10422
TYPICAL CHARACTERISTICS CURVES
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FUJITSU

MICROELECTRONICS

ECL 1024-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBMI10422A-7

ABYARLL
ERFORMATION

DESCRIPTION
The Fujitsu MBM10422A-7 is a ful-
Iy decoded 1024-bit ECL

read/write random access
memaory designed for high speed
scratch pad, microprocessor and
buffer storage applications.

The MBM10422A-7 offers ex-

tremely small celt and chip sizes,

FEATURES

+ Organized as 256 x 4
* Address Access Time:
ns Max.
* Fully compatible with
industry standard 10K series
ECL tamilles

realized through the wuse of
Fujitsu’'s patented DOPOS
{Doped Polysilicon), as well as
{OP (Isolation by Oxide and Poiy-
silicon} processing. As a result,
very fast access time with high
yvields and outstanding device
reliability are achieved in volume
production.

+ Open emiltter for easy
memory sxpanslon
« DOPOS and IOP processing
= Pin compatible with F10422
» Low power dissipation:
1040mW

THIS IS PRELIMINARY INFORMATION
FOR A NEW PRODUCT TO BE
INTRODUCED DURING 1982, THIS IS
NOT A FINAL SPECIFICATION,
PARAMETRIC LIMITS ARE SUBJECT

0D CHANGE.

CERAMIC PACKAGE
DIP-24C-A01

E 4
-]
£
3
]
=
-

Vg Grounded

Smali g try bipolar intag circuits
are occaslonally susceptible to damage from
static vollages or elactric fleld. It Is thersfore
advised that normal precautions be takan to
avold application of any voltage higher than
the maximurn rated voltages 1o this devica,
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FUJITSU
MICROELECTRONICS

ECL 4096-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBMI10470A-20

DESCRIPTION

The Fujitsu MBM10470A is a fully
decoded 1024-bit ECL readfwrite
random access memaory designed
for high-speed scratch pad, con-
trol and buffer storage applica-
tions. This device is organized as
4096 words by one-bit and fea-
tures on-chip voltage compensa-
tion for improved noise margin.

The MBM10470A offers extremely
small cell and chip size, realized
through the use of Fujitsu’s pat-
ented DOPOS (Doped Polysili-

| FEATURES

| + 4086 words x 1-blt organiza-
tion

= On-chlp voltage compensa-
tion for Improved noise
margin

» Fully compatible with
Indlustry-standard 10K-series
ECL families

» Address access time:

MBM10470A-20 20ns Max.

con), as well as 1OP (Isolation by
Oxide and Polysilicon) process-
ing. As a result, very fast access
time with high yields and out-
standing device reliability are
achieved in volume production.

Operation for the MBM10470A is
specified over a temperature
range of from 0°C to 75°C (am-.
bient). It features frit-sealed 18-pin
dual inline packaging, and is fully
compatible with industry-
standard 10K-series ECL families.

* Chip select access time:
15ns Max.
5ns Typ.
= Open emitter output for sase
of memoty expansion
* Low Power dissipation:
MBM10470A-20 0.19mWibit
« DOPOS and IOP pracessing
+ Pin compatible with the
F10470

13ns Typ.
MBML0470A kN
D ¥ ADDRESS DECODER
Ap o
:' o 64 5 54 BITS
s P MEMORY
PO i 1 CELL ARRAY
Ago ]
Ago |
- U
Dy o FopT0L :)l 1% 6 MULTIPLEXER J
TRUTH TABLE T8 o U
— il ! SUTFLT WCDE
Cs ) P i - °OLI'I'
Ho| x = | L MSABLED
L f L H | L WHAITE “H" H = High Yoltegs Lt
L ] L L L WA|TE L L = Low Valiage Leual
Lo ow x| Pour READ X - Don't cere

CERAMIC PACKAGE
DIP-18C-F02

CERAMIC PACKAGE

FPT-18C-CO1
PIN ASSIGNMENT
Payt{]1 ~ e | Jvee!

Ag[ 2 7)oy
a e 18[]C5
a:fs =B s0wE
A5 gg 14 A
alls =g 1304w
As[17 HAES
As 48 ‘I1jA5
vee[]9 0] A,

"W o grounded

Mote: DiP and Flatpack Styles
both conform 1o this
pin assignment.

Small g y bipolar | d clreults are
occaslonally susceptible to damage from statle
vollages or electric flelds. It is therefore advised
that newmnal precautlons ba 1aken 10 avold appli-
cation of any voltage higher than maximum
rated vollages to 1his device.
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ABSOLUTE MAXIMUM RATINGS (Ses Note)

MBM10470A-20

Rating Symboal Value Unit
Vgg Pin Potential to Ground Pin (Vo) VEE +0.5t0 =70 v
Input Voltage ViN +0.5 to Vgg v
Qutput Current (DC, Output High) lout =30 mA
Temparature Under Bias Ta =55 to +125 °C
Storage Temperature Taig —65 to +150 "G

resiricied 10 the conditions as delailed in the operational sections of this data sheet.

GUARANTEED OPERATING CONDITIONS
{Referenced to Vo)

Note: Permanent device damage may occur il ABSOLUTE MAXIMUM RATINGS are exceeded. Funcilonal operation should be

Parametar Symbol Min Typ Max Unit Amblent Temperature
Supply Voltage Ve —5.46 -5.2 —4.94 v 0°Cto +75°C
CAPACITANCE
Parameter Symbol Min Typ Max Unit
Input Pin Capacitance Cin — 4 — pF
QOutput Pin Capacitance Cour — 7 — pF
DC CHARACTERISTICS
(Voo = 0V, VEg = —5.2V, Output load = 500 to —2.0V and Airflow = 2.5 m/s unless otherwise noted.)
Parametsr Symbol Min Typ Max Unit Ta
Output High Voltage - 1000 — B4Q 0°C
ViN=ViH max. ©F VIL miny) You — 960 — —~ 810 my 25°0
— 800 - 720 75°C
Qutput Low Yoltage -1870 — 1665 0°C
Vi = Vil max. OF Vi1 muny Voo -1850 - - 1650 my 25°C
— 1830 - 1625 75°C
Output High Voltage - 1020 QG
Vi = ViH min, ©F Vi max) Vore ~ 980 -— — my 25°C
— 920 75°C
Qutput Low Voltage - 1645 0°C
Vin = Yie min. 07 Vit maxy Vaie - — - 1630 my 25°C
— 1605 75°C
Input High Voltage - 1145 - 840 0°C
{Guaranteed input Voltage High for All Inputs) Vi - 1105 — - 810 my 25°C
- 1045 - 720 75°C
input Low Voltage - 1870 — 1490 0°C
(Guaranteed Input Voltage Low for All Inputs) VL — 1850 —_ — 1475 my 25°C
- 1830 — 1450 75°C
Input High Gurrent (Vi = Vil mmaxy [ - — 220 pA  |0°ta 75°C
input Low Current (V) =V, min I - 50 — - A 0° 1o 75°C
CS Input Low Current (Vi = Vi min; " 0.5 - 170 ph  |0° 10 75°C
Power Supply Current | -200 _ - mA 0°C
{All Inputs and Outputs Open) EE —180 75°C
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MBMI10470A-20

AC CHARACTERISTICS

{Full Guaranteed Operating Ranges, Cutput Load =50{l to -2.0V¥ and 30pF to GND and Airflow=2.5m/s
unless otharwise noted.}

AC TEST CONDITIONS
GND
SOV— — = BO%
20%
Voo -1.7v
—— | |- lf -
Boyr ) k=1 = 2.5ns typ
L Cutput Load: RL = 500
VEE Ry Cy =30pF
fincluding jig and siray capacitance)
R
o]
Ve 20V =
- B - NOTE: All timing measurements referenced to 50% input levets
READ CYCLE
MBM104704A-20
Paramater Symbol Typ Max Undt
Address Access Time tan 13 20 ns
Chip Select Access Time tac — 15 ns
Chip Select Recovery Time tRe — 15 ns
READ CYCLE

1 1]
Address ><50% i

-ty

Daur ><50°!’o
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MBMI10470A-20

WRITE CYCLE
MEMAO4TOA-20
Parameter Symbol Min Typ Max Unit
Write Pulse Width tww 15 6 — ns
Wrlte Disable Time tws - - 15 ns
Write Recovery Time twr —_ — 15 ns
Address Set Up Time tga 3 0 —_ ns
Chip Select Set Up Time tsc 2 0 —_ ns
Data Set Up Time tgp 2 Q — ns
Address Hold Time tHA 2 0 - ns
Chip Select Hold Time tHo 2 0 — ns
Data Hold Time tup 2 0 - ns
\ WRITE CYCLE
cs N
Address >K )(
Din
—m| tgp —.Fi thp |-
WE i 74—— s — =
| tgp | by —— | —— fy ————
- fon ————— 50% |
Dour

tws |*—

- -

RISE TIME AND FALL TIME

MBM10470A-20
Parameter Symbol Typ Max Unit
Output Rise Time i a — ns
Output Fall Time t 3 - ns
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MEBMI0470A-20

QUTPUT HIGH VOLTAGE
vs AMBIENT TEMPERATURE

T 1 i 1 T
FS 4 .
=07 T MBM10470A:20
2
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-
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9
E: ]
5
'E -i0
=
a i 1
EIR : —
= | |
20 a0 60 80

Ta. AMBIENT TEMPERATURE re)

OUTPUT LOW VOLTAGE
vs SUPPLY VOLTAGE

L B B
I 0 I - i
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WRITE PULSE WIDTH
vs SUPPLY VOLTAGE
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TYPICAL CHARACTERISTICS CURVES
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FUJITSU
MICROELECTRONICS

ECL 4096-BIT BIPOLAR

RANDOM ACCESS MEMORY

MBM10474

DESCRIPTION

The Fujitsu MBM10474 is a fully
decoded 4096-bit ECL readfwrite
random access memory designed
for high speed scratch pad, con-
trol and buffer storage applica-
tions.

The MBM10474 offers extremely
small cell and chip sizes, realized
through the use of Fujitsu’s pat-
ented DOPOS {(Doped Polysili-
con), as well as IQP (Isolation by
Oxide and Polysllicon) process-

FEATURES

s 1024 words x 4-bits
organization

s On-chip voltage compensa-
tion for improved noise margin

* Fully compatible with
industry-standard 10K-serles
ECL families

s Address access time:

L= LOW YOLTAGE LEVEL

ing. As a result, very fast access
time with high yields and outstan-
ding device reliability are achiev-
ad in volume production.

Operation for the MBM10474 is
specified over a temperature
range of 0°C to 75°C ambient. it
features metal-sealed 24-pin dual
in-line packaging and is fully com-
patible with industry-standard
10K-geries ECL families.

« Chip select time:
10ns Max
7ns Typ.

* Open amltter output for easy

memory expansion

* Low power dissipation:
02mWibit

* DOPOS and IOQP processing

25ns May + Pin compatible with F10474
18ns Typ
MBM10474 BLOCK DIAGRAM
TRUTH TARLE
Hpu QUTRUT MODE

c: ? D;N T DEABIED 9 At Az A
I I R e T r 7 %
T r Y.ADDRESS DECODER I

Ay o—

Ay O——

T
[T Fa—T

1
' 1024 x 4 '
MEMORY CELL ARRAY
1
1

=2al
U X-ADDRESS DECORER

01 il Il
SAWA | SATWA | SAIWA | SAMWA

IL IL0 17 1

DIy DOy DI; 0O0zDly DO; Dy DYy

o

CERAMIC PACKAGE

DIP-24C-AD2
PIN ASSIGNMENT
Veoa 1 24 [0 Yoo
DO 2 23 1 D9%
DOy 22 10O
Ao 21 [ Dy
M5 xE20[3D;
Az ]s §§19:ID'2
Az]r xR0
Arde 2RSS
Asde % [ WE
NG 1o 15 [ Ag
AT 1 14 [ ] Ag
Vee (] 12 13 [ A7

Small o ¥ bipolar integrated circults are
occasionally susceptible to damage from stailc
woltagas or electnic flelds. It is theratore advised
that normal pracautions ba taken 10 avoid appli-
cation of any voltape higher than max|mum
rated voltages 1o this device.
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MBM10474

ABSOLUTE MAXIMUM RATINGS (see Note)

Rating Symbol Value Unit
VEe Pin Potential to Ground Pin (Vog) VEE +05t0 -7.0 v
Input Valtage VIN +0.5 to Vg v
Qutput Current {DC, Qutput High} louTt =30 mai,
Temperature Under Bias Ta —55to +125 °C
Storage Termnperature Tstg —-65 to +150 G

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Fungtional operation should be
restricted to the conditions as detailed in the cparational sections of this data sheet.

GUARANTEED OPERATING CONDITIONS

{Referenced to Vool

Parameter Symbol Min Typ Max Unit Ambient Temperature
Supply Voltage Vee -5.46 -52 -4.94 Y 0°C to +75°C
CAPACITANCE
Paramater Symbol Min Typ Max Unit
Input Pin Capacitance Cin - 4 - pF
Qutput Pin Capacitance Cout — 7 - pF
DC CHARACTERISTICS
Voo = OV, VEg = —5.2V 5%, Output load = 502 to —2.0V and Airflow z 2.5mfs unless otherwise noted.)
Parameter Symbol Min Typ Max Unit Ta
Output High Voltage - 1000 - 840 o°C
(Vin = ViH max. OF ViL min, Vou - 970 — - 810 mv 25°C
- 900 - 720 75°C
Output Low Voltage - 1870 - 1665 0°C
(Vi = ikt max. O Vi minj YL - 1850 — - 1650 mv 25°C
— 1830 -1625 75°C
Output High Voltage -1020 0°C
(V|N =ViH min. ©F ViL max) Vouc — 980 -_ - my 25°C
- 920 75°C
Qutput Low Voitage - 1645 0°C
Vin =Vin min. OF Vit max) Voie — - - 1630 mv 25°C
- 1805 75°C
tnput High Voltage - 1145 - 840 0°C
{Guaranteed Input Yollage High for All Inputs) ViH - 1105 — - 810 mv 25°C
- 1045 - 720 75°C
Input Low Voltage - 1870 ~ 1490 o°C
{Guaranteed Input Voltage Low for All Inputs) Vi - 1850 —_ - 1475 my 25°C
— 1830 -~ 1450 75°C
Input High Current (Vi = Vig maxy Iy — — 220 pA  |0°to 75°C
Input Low Current (Viy = V) min, lie =50 — - pA  |0° 0 75°C
T8 Input Low Current (Viy =V min, I 0.5 - 170 wA [0°to75°C
Power Supply Current - _ _ N .
{All tnputs and Qutputs Open) lee 200 mA 10%to75°C
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MBM10474

AC CHARACTERISTICS

{Full Guaranteed Operating Rangss, Output Load =502 to —2.0V and 30pF to GND and Alirflow = 2.5m/is
unless otherwise noted.)

AC TEST CONDITIONS
GND
-0V — — - 0%,
20%
Voo - 1.7V
Lo
D — (1 (- —e fy -—
aur ; W=t=25nstyp | |
Cy Quipul Loed: RL = 50
VEE A G, = 30pF
a_- {inciuding jig and stray capacitance)
Vee 20V —
- T - NOTE: All timing measurements referenced to 50% input levels,
READ CYCLE
Parameter Symbol Min Typ Max Unit
Address Access Time tan _ 18 25 ns
Chip Selact Access Time tac - 7 10 ns
Chip Select Recovery Time tRg - 7 10 ns
READ CYCLE

Address XSO e
Dour X;l%

Dour
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MBM10474

WRITE CYCLE

Farameteor Symbol Min Typ Max Unit
Write Pulse Width tww 15 — — ns
Write Disable Time ws — - T s ns
Write Recovery Time twR — — 15 ns
Address Set Up Time tsa 8 - — ns
Chip Select Set Up Time tsc 5 I — e
Data Set Up Time tsp 5 - - ns
Address Hold Time tHA 5 —_ —_ ns
Chip Select Hold Time tHe 5 — — ns
Dala Haold Time tHD 5 — - ns

WERITE CYCLE
cs N /
Addrass )( )(
1
tsp  |j.— —=|  Ayp l-‘—
WE < el T
- g e by — - typ ————
- lgp —————M 50% 80,
Dour
~— g —
—- tws -— wh
RISE TIME AND FALL TIME
Parameter Symbol Min Typ Max Unit
Qutput Rise Time i —_ 5 —_ ns
= 5 — ns

Qutput Fall Time

t
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TYPICAL CHARACTERISTICS CURVES

CUTPUT HIGH VOLTAGE
vt AMBIENT TEMPERATURE

QUTPLUT LOW VOLTAGE
vt AMBIENT TEMFERATURE

MBM10474

SUPPLY CURRENT

v+ AMBIENT TEMPERATURE

'
o
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|
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E
i

Vo CUTPUT HIGH OLTAGE (w1

P 40
Ta, AMBIENT TEMPERATURE {°T|

ADPDRESS ACCESS TIME
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W OUTPLUT LOW YOLTAGE (W1

fgg. SUPPLY CUARENT tma)

JE AN NP UV P A s

20 a0 &0 a0
T, AMEIENT TEMPEAATLURE |"C

ADDRESS ACCESS TtME
us SUPPLY VOLTAGE

a

n 40 6D B

Ts, AMBIENT TEMPERATURE 1 Ch

WRITE PULSE WIDTH

vt AMBIENT TEMPERATURE

I
RN

Taa. ADDRESS ACCESS TIME (ral

a0, ADDAESS ACCESS TIME Ing

i
T
|

20 a1 &0 80
¥ AMBIENT TEMPERATURE I' C)

tywy. WRITE PLILSE WIDTH In<h

45 -5 55 -5
VEeg. SUPPLY VOLTAGE (vI

WRITE PULSE WIDTH
v1 SUPPLY VOLTAGE

tygay. WRAITE PULSE WIDTH tns)

A5 5 BE &
Veg. SUPPLY WOLTAGE IV

o || L]
s C
; Ll
i Lt
' T
T ____,'i ) _|| f
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i !
i
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FUJITSU
MICROELECTRONICS

ECL 4096-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM10474A-15

ADVARCE
ERFORMATIGN

DESCRIPTION

The Fujitsu MBM104744-15 is a
fully decoded 4096-bit ECL read/
write random access memory de-
signed for high speed scratch
pad, microprocessor and buffer
storage applications.

The MBM10474A-15 offers ex-
tremely small cell and chip sizes,

FEATURES

* Organized as 1024 x 4

+ Address Access Time;
15ns Max.

* Fuilly compatible with

realized through the use of
Fujitsu's patented DOPOS (Doped
Polysilicon), as well as IOP (iscla-
tion by Oxide and Polysilicon) pro-
cessing. As a result, very fast ac-
cess time with high yields and
outstanding device reliability are
achieved in volume production.

» Open aemitter tor aasy
mamory axpansion

* DOPOS and IOP processing

» Pin compatible with F10474

CERAMIC PACKAGE

industry standard 10K series * Low power dissipation: DIP-24C-A02
ECL famliles 1040mW
PIN ASSIGNMENT
Vccgd ' 24 |20 Voo
DO, [ 2 23 [ DOz
[0 PY I ) 22 [ DOy
AT e 21 [ Dy
THIS IS PRELIMINARY INFORMATION Py s - E xR o
FOR A NEW PRODUCT TO BE nCls 5w Dl
INTRODUCED DURING 1982, THIS IS Az 7 = 2up DYy
NOT A FINAL SPECIFICATION. Al s *E 17 [ T8
PARAMETRIC LIMITS ARE SUBJECT AsCds T w OWE
TO CHANGE. NC 10 15 [ Ag
Ag L 1] Ag
Vee [ 12 133 Ay

Vo Groundac

Small g ¥ bip integ

ara occasionally susceptibie 10 damage from
static vollages or electric fleid. 11 is 1herafcre
advised that normal precavitons be taken to
avoid application of any voliage higher than
the maximum rated voltagas to this device,
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FUJITSU

MICROELECTRONICS

ECL 16,384-BIT BIPOLAR
RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MBM10480 is a fully
decoded 16,384-bit ECL readfwrite
random access memory designed
for high speed scratch pad,
microprocessor and buffer
storage applications.

The MBM10480 offers extremely
small cell and chip sizes, realized

FEATURES

* Organized as 16,384 x 1

o Address Access Time:

20ns Max.

* Fully compatible with
industry standard 10K series
ECL familiss

+ Open emitier for easy
memory expansion

through the use of Fujitsu's
patented DOPOS (Doped Polysili-
con), as well as WOP {Isoiation by
Oxide and Polysilicon) process-
ing. As a result, very fast access
time with high yvields and outstan-
ding device reliability are achiayv-
ed in volume production.

+« DOPOS and IOP processing
* Pin compatible with F10480
* Low power dissipation:
700mwW
* —5.2 V power supply
* Will be available in
100K series ECL

THIS IS PRELIMINARY INFORMATION
FOR A NEW PRODUCT TO BE
INTRODUCED DURING 1982. THIS IS
NOT A FINAL SPECIFICATION.
PARAMETRIC LIMITS ARE SUBJECT
70 CHANGE,

PIN ASSIGNMENT
Bour |1 — 20 [] Yoo
ag ]2 19 Dy
a2 wpﬁ
a4 =g W[OWE
Ay []8 g; 18] ] Az
a8 ;§ 15 ] Aqn
As LT 14{ ] Ay
Ag L8 13 ] Ay
Ay o 12[] Aq
Vee [] 10 111 Ag

Small gaometry hipolar integrated circuits
are occasionally susceptibte 1o damage from
static voltages or electric field, 145 therelore
advised Ihat normal precaulions be taken to
avoid applicalion of any voltage higher 1han
Lhe maximum raled voltages to LIhis dewce,
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FUJITSU
MICROELECTRONICS

TTL 576-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM93419

DESCRIPTION

The Fujitsu MBM93419 is a high
speed TTL readiwrite random-
access memory, crganized as 64
words by 9 bits, with open-
collector outputs.

MBM93419 is packaged In a
28-pin dual-in-line package, and is
plug-in replaceable with F93419. it

FEATURES

+ TTL. inputs and Outputs

+ Open Collector Qutputs

+ Address Access Time:
45ns Max,

is ideally suited for scratchpad,
small buffer and other applica-
tions where the number of re-
quired words is small and the
number of required bits per word
is relatively targe. The ninth bit
can provide parity for 8-bit word
systems.

| * Organization: + Chip Select Access Time:
i 64 words x 8-bits 40ns Max.
i« +5Y Single Power Supply s Power Dissipation:

1.3mW/bit Typ.
» Compatible with F83419

MBM93419 BLOCK DIAGRAM

A

DECODER

WORD
DRAIVER

32z 14
ARRAY

SENSE

AMP
WRITE
DAIVER

T

CERAMIC PACKAGE

TRUTH TABLE
H = HIGH VOLTAGE LEVEL
INPUT L = LOW VOLTAGE LEVEL
S wel o ouTPUT MODE X = DON'T CARE
c *DATA QOUTPUT IS THE
H X X H DISABLED COMPLEMENT OF DATA INPUT
L L | H H WRITE “H"
L L L H WRITE “L"
L H | X Bour READ
L

DIP-28C-A01

PIN ASSIGNMENT

I'Q3|: t ~ 28] vep

Al 2 27 % Ap

Asf] 3 26 [] Aq
Dig[] 4 251 ag
bl s 24 1 DBy
DIz[] & E =mpos,
Diz[| 7 f% 22 [1 003
gl B § 21[] 003
pig] o B 20 % D84
Dig [T 10 19 [] O6g
DIy [] 11 18 [] 60g
Dig [} 12 17 {1 DOy
WE[]12 16 [] DOp
GND [] 14 15165

Small geometry bipolar integrated circuits
are oocasionally susceptible to damage from
static vollages or slectric field. It iz tharefore
advised that normal precautions ba taken lo
avold application of any voltage higher than
the max|mum rated voltages to 1his davice.
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MBM93419
ABSOLUTE MAXIMUM RATINGS (See Nots)

Rating Symbol Value Unit
Power Supply Voltage Voo -0510 +70 v
Input Voltage {DC) ViN -05tc +55 v
Input CGurrent (DC} N -1201to +5.0 mA
Qutput Voltage Voyr = "H') VouT -05to +55 V
Qutput Current {DC, Voyy = “L™) loyt +20.0 mai
Storage Temperature TG -65to +150 *C

Note: Permanent device damage may ocour if ABSOLUTE MAXIMUM RATINGS are exceeded. Functignal operation should be
restrictad to the conditions as detailed in the operational sections of this data shest.

GUARANTEED OPERATING RANGES

Parameter Symbol Min Typ Max Unit Amblent Temperature
Power Supply Voltage Voo 475 50 5.25 v
Input High Veltage ViH 21 — — v 0°C to +75°C
Input Low Voltage Vi — — 0.8 Vv
CAPACITANCE
(Ta =25°C, Voo =5.0V, Vi = 2.0V, f = 1 MHz}
Paramester Symbol Min. Typ. Max. Unit
Input Pin Capacitance Ciy —_ — 5.0 pF
Qutput Pin Capacitance Cour — — 8.0 pF
DC CHARACTERISTICS
(Voo =5 £5%, Ta =0°C ta 75°C, Air Flow = 2.5m/sec, After Warm-up = 2 min.)
Paramaier Symbol Tast Condition Min Typ Max Unit
Qutput Low Voltage VoL Vcc = Min, loL = 12mA - 0.4 05 v
Input High Voitage Vi —_ — 1.6 — v
Input Low Voltage Wi — —_ 1.5 — v
Input Low Current [i% Voo = Max, Vin = 0.4V — —250 400 1.3
{nput High Current li1 Voo = Max, Vin = 4.5V - 1.0 490 uh
tnput High Current YiH2 Voo = Max, Vin = 5.25v —— — 10 mh
Cutput Leakage Current leex Voo = Max, Vour = 4.5V — 1.0 160 7.
Input Clamp Diode Voltage Voo Voo = Max, Vour = 4.5V — -1.0 -1.5 v
Power Supply Current lce Voo = Max, Ta = 25°C — 160 200 mA
All Input GND
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MBM93419

AC CHARACTERISTICS
(Voo =5V = 5%, Ta =0°C to 75°C, Alr Flow = 2.5 m/sec, After Warm.up = 2 mfn.}

vee —_——
[ 20%
3.5 Vpp
¥ 10%
ce RL1 -
DO - — ty — -t
a8
Inpul Pulse Yoltage:3.5Vr_p
GND Rz CL Inpul Pulse Rise and Fail Time: 10ns
Output Load: RAL1 = 4500}
RLz = 75001
CL = 30pF (Including Jig}
3 Timing Measuremant Lavels: Inpul = 1.5V
Output = 1.5V
READ CYCLE
Parameter Symbol Min Typ Max Unit
Address Access Time tas - 26 45 s
Chip Select Access Time tac — 18 40 ns
Chip Select Recovery Time tRC — 18 40 ns
READ CYCLE
c8 Ap™Ag
— 15 [4— | tpg [w— tan
Do oo
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MBM93419

WRITE CYCLE
Parameter Symbol Min Typ Max Unit
Write Pulse Width ww 35 7 - ns
Write Recovery Time twa - 20 45 ns
Write Deleyed Time ws —_ 20 40 ns
Address Setup Time tsa 5 0 — ns
Chip Select Setup Time tsc 5 0 —_ ns
Data Setup Time tsp 5 0 — ng
Address Hold Time tHA 5 d — ns
Chip Select Hold Time tHe 5 0 - ns
Data Hold Time tHD 5 ] - ns
WRITE CYCLE
= X f
/ N
Ag~Ag \ ]
ol x X
w X 71
—»| tsp |*— —| tHp |[—-
— tgs — | gy ——————— -ty 4 — |
——— gL - tHC
o
——| g —»| tWR
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FUJITSU
MICROELECTRONICS

ECL 1024-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM100422

DESCRIPTION

The Fujitsu MBM100422 is a fully
decoded 1024-bit ECL readfwrite
randem access memory designed
for high speed scratch pad, con-
trol and buffer storage applica-
tions. This device is organized as
256 words by 4-bits, and it fea-
tures on-chip voltage compensa-
tion for improved noise margin.

The MBM100422 offers extremnely
small cell and chip sizes, realized
through the use of Fujitsu’s pat-
ented DOPOS {Doped Polysilicon),

FEATURES

+ 256 words x 4-bits organization

* On-chip voltage compensation
for improved nolse margin
| = Fully compatible with industry-

as well as IOP {Isolation by Oxide
and Polysilicon) processing. As a
result, very fast access time with
high yields and outstanding
device reliability are achieved in
volume production.

Operation for the MBM 100422 is
specifled over a tempsrature
range of 0°C to 85°C (ambient). It
also features metal-sealed 24-pin
dual infine packaging, and is fulty
compatible with industry-stan-
dard 100K-series ECL families.

+ Block Select Access Time:
5ns max.
« Open emitter cutput for easy
memory expansion

standard 100K-serles ECL * Low power dissipation of
familes 0.7mWibit
s Address Access Time: = DOPOS and 109 processing
10ns max, » Pin compatible with
the F100422
MEBEMI100422 BLOCK DIAGRAM
TRUTH TASLE A Ag A;
: o | R QR
L : ATE v [ Y-ADDRESS DECODER !
n::mn‘rnulnz LEVER a?z:ﬂ' LaRE — ‘ l
L - LW wOLTAEE LEVEL | | I | | i | I I l
Ag O—— ! | '
-4 \ 1
& | ' :
Ay O— 8 1 : i
8 | 256 x4 BITS
A2o— @ MEMORY CELL ARRAY
1] 1 ! .
L p— § | | '
‘o I[ I[ II
o \ | |
s 0— '. : ,'
| [ 1
WEO——| sawa | SAWA ! SA/WA : SA/WA

5 S50 S A R S R S s

m, BS, 00, DI, 85, 00, DI, 88, D0, 01,85, DO,

CERAMIC PACKAGE
DiP-24C-A02

ALSO AVAILABELE IN
FLAT PACKAGE

FPT-24C-F02
PIN ASSIGNMENT
Dy ] Dl
BS; [ Ay
DGy O Ag
BSy O Ag
Doy & 20 [ Ay

Veer O E g 19 [ Ao
Voca (] 7 % ®18 [0 Vee
00y {8 ® gﬂ A7
BS; Ag
DOy = A,
B3, [ WE

Oy Cly

*Veo Grounded

NOTE: DIP and Flat packape styles con-
foam to the same pin assignment

Small geometry bipolar integrated clrcuits
are occasionally susceptible 1o damage
from static voltages or slectric fields. It is
therefore advised thal normal precautions
be 1aken to avoid applicatton of any voltage
higher than maximum rated voltages to this
device.
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FUNCTIONAL DESCRIPTION

The Fujitsu MBM100422 is fully decoded 1024-bit
read/write random access memory organized as 256
words by 4 bits. Memory cell selectlon is achieved
by means of a B-bit address designated Ag — A7. The
active low Block Select (BS) input is provided for
memory expansion. The read and write operations
are controlled by the state of the active low Write

ABSOLUTE MAXIMUM RATINGS See Note}

MBM00422

Enable (WE) input. With WE and BS held low, the
data at Dy s writien into the addressed location. To
read, WE is held high, while BS is held low. Data at
the addressed location is then transferred to Doyt
and read out non-inverted. Open emitter outputs are
provided to allow for maxirmum flexibility in output
wired-OR connection,

Rating Symbol Value Unit
VEg Pin Potential to Ground Pin {Vce) VEE +05t0 =70 v
Input Voltage ViN +0.5 to VEg v
Output Current {DC, Qutput High) louT -~ ma
Temperature Under Bias Ta —-55to +125 °C
Storage Temperature Tstg -85 to +150 °C

Note: Permanent device damage may occur [f ABSQLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
resiricted 1o the conditions as detailed in the operationai sactions of this data sheet.

GUARANTEED QPERATING CONDITIONS
(Referenced to Vo)

Parameter Symbol Min Typ Max Unit Ambilent Temperature
Supply Voltage VEE =57 -45 —-4.2 v 0°C to +85°C
CAPACITANCE
Parameter Symbol Min Typ Max Unlt
Input Pin Capacitance Cin - 4 — pF
QOutput Pin Capacitance Cour — 6 - pF
DC CHARACTERISTICS
(Voo =0V, VEg = —4.5V, Quiput Load =50 to —2.0V, Ta = 0°C to 85°C and Airflow = 2.5 mis, unless otherwise noted.}
Paramater Symbol Min Tvp Max Unit
QOutput High Voltage v -1025 _ _880 my
ViN = ViH max. O ViLmin.} OH
Output Low Yoltage v 1810 _ 1620 v
(VIN = ViHmax. OF Vi min.) oL
Qutput High Voltage v —1035 _ " my
VIN = ViHmin. O ViLmax) ore
Output Low Voltage v _ _ _1610 mv
iy = ViHmin,_OF Vit max,) OLC
Input High Voltage _ . _
{Guaranteed Input Voltage High for Alf Inputs) ViH 1165 860 my
Input Low Voltage _ . -
{Guaranteed Input Yoltage Low for Ali Inputs) ViL 1810 1475 my
Input High Gurrent (ViN = ViH max.) Iy —_— - 220 A
Input Low Current (Vi = ViL min) I —E0 — — b
BS Input Low Gurrent (V) = V)Lmin) im 05 — 170 Py
Power Supply Current _ _ _
{All Inputs and Cutputs Open) lee 180 mA
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MBMI100422

AC CHARACTERISTICS

Voo =0V, Veg = —4.5V £5%, Ta =0°C tp 85°C, Output Load = 500 to ~2.0V and 30pF to GND, and Airflow = 2.5 m/s,
unless otherwise noted.)

AC TEST CONDITIONS
GND
09— — — 30%
£ 20%
Vee -1.7v ' i
[ ﬁ-ll, -—— —I"h -
our t, =11 = 2.5ns typ |

C. Qutput Load: RL = 5011

VEE AL C_=30pF
{including jig and stray capacitance)
0.01,F -
1
v
e _20v —

- = NQTE: All 1iming measurements relerenced to 50% input levels,

READ CYCLE
Parameter Symbuol Min Typ Max Unlt
Address Access Time Tan _ - 10 ns
Block Select Access Time tan — — 5 ns
Block Select Recovery Time trp — - 5 ns

Address XO“J»

Doyt 50%
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WRITE CYCLE
Parameter Symbol Min Typ Max Unit
Write Pulse Width b 7 — —_ ns
Write Disable Time tws — - 5 ns
Write Recovery Time twR — - 10 ns
Address Set Up Time tsa 1 — — ns
Block Select Set Up Time tsg 1 — — ns
Data Set Up Time tsp 1 — - ns
Address Hold Time tHA 2 - —_ ns
Block Setect Hold Time tHB 2 - - ns
Data Hold Time tHp 2 — - ns
WRITE CYCLE
S "F /
Address >< ><
O
—| lgg |- = typ [
WE \ Jl— tyy —
- g ettty I g ———|
e % 50% 7.[ 50%
Dour
i
- 1 —-\
= .WS ‘-— WH
RISE TIME AND FALL TIME
Parameter Symbol Min Typ Max Unit
Qutput Rise Time i, —_ 2 —_ ns
Output Fall Time t — 2 - ns
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MBMI100422

You, OUTPUT HIGH VOLTAGE IV

tas. ADDAESS ADCESE TIME innl

QOUTPUT HIGH VOLTAGE
vt AMHEIENT TEMPERATURE

TYPICAL CHARACTERISTICS CURVES

QUTPUT LOW VOLTAGE
vi AMBIENT TEMPERATURE

SUPPLY CURRENT
vs AMBIENT TEMPERATURE

!
0.7 14 + O
z -
.§ E
o048 2 .as w150
=
2 H b o T——
> T E
08 1 §A1.s ] 3 we— i
i 5 7
i
i | g et g "
5 a2 -]
e ur
é K
-1 * a8 T o
[}
o — L
20 0 a0 20 20 [ 60 E 0 ) 0 &0 86
Ta. AMBIENT TEMPERATURE {"Cl Ta. AMBIENT TEMPERATURE (°C) Ta AMBIENT TEMPERATURE ()
ADDRESS ACCESS TIME ADDRESS ACCESS TIME WRITE PULSE WIDTH
v1 AMBIENT TEMPERATURE v+ SUPPLY VOLTAGE 1 AMBIENT TEMPERATURE
[
0 _ 20
2 EFl
- £ 5
w
= I
15 £ 1s g
¢ 2 .
1 g ;
E 2 S
w = 3
T =
T
5 § 5 g
3 £
[} ]
20 20 50 30 R E 55 6 ' 20 %0 B0
Ta. AMBIENT TEMPERATURE {*C) Veg. SUPPLY VOLTAGE IV} Ta. AMBIENT TEMPERATURE L)
WRITE PULSE WIDTH
vs SUPPLY YOLTAGE
& l T
,
- ! I
E s
x
Lad
a
o, | 1
w
“w
é .
el
w - ——
[
1
Y - B - 5.5 -

Veg, SUPPLY VOLTAGE [V}
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FUJITSU
MICROELECTRONICS

ECL 1024-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBMI100422A.-7

DESCRIPTION

The Fujitsu MBM100422A-7 is a
fully decoded 1024-bit ECL
read/write random access
memory designed for high speed
scratch pad, microprocessor and
buffer storage applications.

The MBM100422A-7 offers ex-
tremely small cell and chip sizes,

FEATURES

+ Organized as 256 x 4
» Address Access Time:
7ns Max.
» Fully compatible with
Industry standard 100K series
ECL famllles

realized through the use of
Fujitsu's patented DOPOS
{Doped Polysilicon), as well as
IOP (isolation by Oxide and Poly-
silicon) processing. As a result,
very fast access time with high
vields and outstanding device
reliability are achieved in volume
production.

» Open amitter for easy
memory expansion
» DOPQS and 10 processing
» Pin compatible with F100422
s Low power dissipation:
800mW
« —4.5V power supply

THIS IS PRELIMINARY INFORMATION
FOR A NEW PRODUCT TO BE
INTRODUCED DURING 1982, THIS IS
NOT A FINAL SPECIFICATION,
PARAMETRIC LIMITS ARE SUBJECT

TO CHANGE,

CERAMIC PACKAGE
DiP-24C-A01

CERAMIC PACKAGE

FPT-24C.C02
PIN ASSIGNMENT
Dy 1 24 [ Dg
B3 [z 23 [ Ay
0y ] 223 A3
BS, ] 4 3213‘\2
Oy ]s @203 A
Vcc'C6§§ 19 [ Ag
Yeoea ] 7 :g 18 [ VEg
[« FR v Ay
esy ] e ™ oe [ Ag
Ga [ 10 15 |1 Asg
B3 O 14 [ WE
D; ] 12 13 [ Dy

Yo Grounded

Smail geometry bipolar inlegrated ciroulls
are oceasionally susceplible lo damage from
siatic voitages or electric field. 1L is therefora
advisad that normal precautions be taken to
avoid application of any voltage higher than
the maximum raled voitages 1o this davice.
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FUJITSU
MICROELECTRONICS

ECL 4096-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM100470

DESCRIPTION

The Fujitsu MBM100470 is fully
dacoded 4086-bit ECL readfwrite
random access memory designed
for high-speed scratch pad, con-
trol and buffer storage applica-
tions. The device is organized ad
4086 words by one bit, and it fea-
tures on-chip voltageftemperature
compensation for improved noise
margin.

The MBM 100470 offers extremely
small cell and chip sizs, realized

FEATURES

* 4096 words x 1-bit
organization

+ On-chip voltage/temperature
compensation for improved
noise margin

+ Address access time:

through the use of Fujitsu’s pat-
ented DOPOS (Doped Polysilicon)
as well as I0P (Isclation by Oxide
and Polysilicon), processing.

Operation for the MBM100470 is
specified over a temperature
range of from 0° to 85°C (T for
DIP, Tc for Flat Package). It atso
features 18.pin Ceramic DIP and
Flat Package, and s fully com-
patible with industry-standard
100K-series ECL families.

» Chip select access time:
15ns Max.
sns Typ.
« Open emitter output for ease
of memory expansion
» Low power disslpation of

CERAMIC PACKAGE
DiP-18C-FO2

20ns Max. 0. 16mWibit CERAMIC PACKAGE
14ns Typ. * DOPOS and {OP processing
* Pin compatible with the FPT-18C-CO1
F100470
PIN ASSIGNMENT
MBM100470 BLOCK DIAGRAM
Rg Ay Az Ay Ay Mg \_S
TRUTH TABLE ‘] T T T T T Dout [h e[ Yeo©
INFUT '
TS | WE | Din OUTPUT MODE Y-AQDRESS DECOQER Ag 2 1717} Dy
H % 3 L CISABLED | Aa 3 8
L L H L WRITE'H © U 1 E ] cg
L L L L WRITE L A2:4 .-E 15[ JWE
L H % Dur READ g z
H = HIGH VOLTAGE LEVEL Az x E 1a[] Aty
L=LOW YOLTAGE LEVEL -y
= BON'T CARE AOs <& a0ap
g 01
Aro— @ As[]7 1207 Ag
Ao 0— gé _— CELL ARRAY Ag[a nilAg
amo— 52
Age—] =° Veg (]9 1] Ay
A
"o *Voe Grounded
MOTE: DIP and Flatpack Styles conform
ta the same pin assignment
U This device contains circuitry to protect tha
&5 inputs against damage due to high static
WE o—[conTRO SENSE AMP OUTPUT BUFFER voltages or electrlc flelds. However, it is ad-
Oy 0l LOGIC vlsed that normal precautions be taken to

avold application of any voltage higher than
maximum rated voltages to this high im-

Doyr pedance cigguit.
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FUNCTIONAL DESCRIPTION

The Fujitsu 100470 is fully deccded 4096-bit readf
write random access memory organized as 4006
words by one bit. Memory cell satection is achieved
by means of 12-bit address designated Ag - Aq1.
The active low Chip Select (C5) input is provided for
memory expansion. The read and write operations
are controlled by the state of the active low Whrite

ABSOLUTE MAXIMUM RATINGS (See Note)

MEBM100470

Enable (WE) input. With WE and T35 held low, the
data ai DyN is written into the addressed location. To
read, WE is held high, while C3 is held low. Data at
the addressed location is then transferred to Doyt
and read out non-inverted. Open emitter outputs are
provided to allow for maximum flexibility in output
wired-OR connection.

Rating Symbol Value Unit
Veg Pin Potential to Ground VEE +05t0 ~7.0 W
Input Voltage Vi +0.5 to Vg v
Output Current (DC, Output High) loyt =30 ma
Ta for DIP -55t0 +125
Bi C
Temperature Under Bias Tc for Flat Package “55t0 +125
Storage Temperature Tsig —65to + 150 *G

NOTE: Permanent device damage may occur |f ABSOLUTE MAXIMUM RATINGS are exceeted. Functional operation should be restricted
to the conditions as detailed In operational seclions of this data sheet.

GUARANTEED OPERATING CONDITIONS

{Referenced to Vo)

Ambient Temperature for DIP,
Parameter Symbol Min Typ Max Unit Case Temperature for Flat Package
Supply Voitage VEe -5.7 -45 —42 v 0°Cto85°C
CAPACTTANCE
Parameter Symbol Min Typ Max Unit
Input Pin Capacitance Cin — 4 — oF
Qutput Pin Capacitance Caour - 7 — pF

DC CHARACTERISTICS

Voo = 0V, Veg = —4.5V, Qutput Load = 502 and 30pF to —-2.0V, Ta =0°C to 85°C for DIP, To = 0°C to 85°C for Flat
Package, Airflow = 2.5 mfs, unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
Output High Voltage _ . _
(ViN = ViHmax. O ViLmin) Vo 1025 8a0 mv
Qutput Low Yoltage
(VIN = ViFimax. ©F ViLmin) VoL —1810 - 1620 mv
Output High Voltage
(VIN = ViHmin. 9 ViL max} VoHe 1028 - — mv
Output Low Voitage
VIN = ViHmin. O Vit max} Voie - B 1610 mv
Input High Voltage
{Guaranteed tput Voltage High for All Inputs) ViH - 1165 - -880 my
input Low Voltage
{Guaranteed Input Voltage Low for All Inputs) Vi ~1810 - -1475 my
Input High Cumrent (Vi = ViHmay) hH - - 220 wA
Input Low Gurrent (Vyy = Vy_emin } i =50 — — A
CS Input Low Current (Viy = Vit min.} M 0.5 — 170 A
Power Supply Current
{All Inputs and Output Open} 3 -195 - - mA
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MBMI100470

AC CHARACTERISTICS

-
=
m
m

-2V -

Voo = 0V, VEg = —4.5V £5%, Qutput Load = 500 to —2.0V and 30pF to GND, Ta = 0°C to 85°C for DiP,
Tg =0°C 10 85°C for Flat Package, Airflow = 2.5 m/s, unless otherwise noted.}

2%

el e

1, = t; = 2.5ns typ

({including jig and stray capacitance)

AC TEST CONDITIONS
GND
-09Y— —

Voo -7V

Dout ™"

Culput Load: RL = 504
Vee Ry CL € =30pF
I 1
0.01,F

NOTE: All uming measurements reterenced to 50% inpul levels.

READ CYCLE
Parameter Symbol Min Typ Max Unit
Address Access Time tas — 14 20 ns
Chip Select Access Time tac — 5 15 ns
Chip Select Recovery Time tre — 5 15 ns
READ CYCLE
cs SDDRESSES 50%

tan

Dout Bour

50%
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WRITE CYCLE
Parameter Symbol Min Typ Max Unit
Write Pulse Widlh b 15 6 — ns
Write Disable Time twe — — 15 ns
Write Recovery Time twr - - 15 ns
Address Set Up Time tsa 3 0 — ns
Chip Select Set Up Time tsc 2 0 — ns
Data Set Up Time tsp 2 Q — ns
Address Hold Time tHa 2 0 — ns
Chip Select Set Up Time tHe 2 Q — ns
Data Hold Time tHp 2 0 — ns
WRITE CYCLE
= N A
ADDRESSES )(
Ot j K
s p— —w typ
We N /
R 2 tHa
5a T T
Dout se— ;L 50%
] e e n
RISE TIME AND FALL TIME
Parameter Symbol Min Typ Max Unit
Qutput Rise Time 1y — 3 - ns
Output Fall Time t - 3 — ns
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MBM100470
TYPICAL CHARACTERISTICS CURVES

OUTPUT HIGH VOLTAGE OUTPUT LOW VOLTAGE QUTPUT HIGH VOLTAGE
vs TEMPERATURE vs TEMPERATURE vi SUPPLY VOLTAGE

4
07 % iy | o7 ,

1'

L

e
F—:——'—-"

+1

L

-1.1

BE:]

Von OUTPUT HIGH YOLTAGE (V)
&
-3
T
|
Vo, OUTPUT LOW VOLTAGE (v}
,
@
T
Vam, OUTEUT HIGH YOLTAGE vt
&
0w

!

i

0 20 40 60 B0 20 0 60 80 A 48 & 85 6
Ta, AMBIENT TEMFERATURE {*C) for DIP Ta, AMBIENT TEMPERATURE {°C) for DIF W, SUPPLY VOLTAGE (v}
Te, CASE TEMPERATURE (“Ch for FlatPackage  Tc. CASE TEMPERATURE 1°C) for Fial Package EE:

OUTPUT LOW VOLTAGE SUPPLY CURRENT ADDRESS ACCESS TIME
vs SUPPLY VOLTAGE vs TEMPERATURE vs SUPPLY VOLTAGE
T | )

=)

150 1
[

Aask- -4 -1

50 } L 14

]
-1.8) . - —— e - - o " B
| J : H [

L P il | (I H
- -4.5 -5 -6.5 B o 0 a0 &0 B0 — 45 -5 -55 il

Ve, SUPPLY VOLTAGE (v Ta, AMBIENT TEMPERATURE [*C) for DIP Veg, SUPPLY VOLTAGE (v}
Be i Tc, CASE TEMPERATURE {°C} for Flat Package E€E

Vo, QUTPUT LOW YOLTAGE (V]

lgg. SUFPLY CURRENT (ma)
3
tan. ADDRESS ACCESS TIME (ns)
T

ADDRESS ACCESS TIME WRITE PULSE WIDTH WRITE PULSE WIDTH
vs TEMPERATURE vs SUPPLY VOLTAGE vs TEMPERATURE

T !
!

0

154, ADDRESS ACCESS TIME [ngl

-

ywwy, WRITE PULSE WIOTH fnsh
m

tysyy, WRITE PULSE WIOTH inst
o
|
|

a4l |
i . Pl
] 26 a0 60 80 4 46 8 88 i 20 40 60 80

Ta, AMBIENT TEMPERATURE {"C} for CIF Vee. SUPPLY WOLT Ta, AMBIENT TEMPERATURE {°C) for DIP
Te. CASE TEMPERATURE (°C) tor Flst Package €E: AGE (W) T CASE TEMPERATURE 1°Cl for Flat Package

12 }

[ .
4 O SR T NS I B
|
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FUJITSU
MICROELECTRONICS

ECL 4096-BIT BIPOLAR
RANDOM ACCESS MEMORY

MBM100474-15

AL NG

IO AT ION

DESCRIPTION

The Fujitsu MBM100474-15 is a
fully decoded 4096-bit ECL
read/write rapdom access
memory designed for high speed
scratch pad, microprocessor and
buffer storage applications.

The MBM100474-15 offers ex-
tremely small cell and chip sizes,

FEATURES

* Organized as 1024 x 4
» Address Access Time:
16ns Max.
s Fully compatible with
industry standard 100K series
ECL families

realized through the use of
Fujitsu's patented DOPOS
{Doped Polysilicon), as well as
I0P (Isolation by Oxide and Poly-
silicon) processing. As a result,
very fast access time with high
yields and outstanding device
reliability are achieved in volume
production.

» Opan emitter for easy
memory expansion
» DOPOS and I0P processing
= Pin compatible with F100474
* Low power dissipation:
900mwW

+ =45V power supply

THIS IS PRELIMINARY INFORMATION
FOR A NEW PRODUCT TO BE
INTRODUCED DURING 1982. THIS IS
NOT A FINAL SPECIFICATION.
PARAMETRIC LIMITS ARE SUBJECT

TO CHANGE.

CERAMIC PACKAGE
DIP-24C-A02

ALSO AVAILABLE IN
FLATPACK STYLE

PIN ASSIGNMENTS
ol Ot 24 [ DIy
DIy O 2 5] m i)
D, 3 22 [ WE
Doy ] ¢ =2|:Ag
DO, (s 3% 22[3J A
Ve (6 §'§‘ 19 [ Ag
Veca &7 % & a0 Ve
Doaz:a"§ 7w {3 Ag
DOy o 16 [ NC
Ao w0 15 [ Ag
A 1" Ay
Ax T2 13 Ay

124 23222120191

2 17

3 MBM100474-15 16
4 (1024x48 15

5 14

Uiy

1
B? 8 910112
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AT

QUICK GUIDE TO PRODUCTS IN THIS SECTION

Access Power
Davice Organization Tims Supply Power Package Page
{max)} Volis Dissipation

MBT121E W d 4505 +5 787mwW 18-pin 6-8

MB7121H 1K x4 35ns +5 787mw 18-pin 88

MB7122E 1K x 4 4505 +5 787 mw 18-pin 6-8

MBT122H 1Kx4 35n3 +5 787mwW 18-pin 68

MB7123E 512x 8 45035 +5 850mw 20-pin 6-15
MBT123H 512x 8 35nS +5 850mw 20-pin 6-15
MBT124E 512 x 8 45n5 +5 850mwW 20-pin B-15
MB7124H 512x 8 35n5 +5 850mw 20pin 8-15
MBT127E 2K x4 55035 +5 820mwy 18-pin 6-18
MB7127H 2K x4 45n5 +5 820mw 18-pin B-18
MB7128E 2K x4 85nS +5 820mw 18-pin 6-18
MB7128H 2K x4 45n5 +5 820mw 18-pin 6-18
MB7131E 1K 2 8 55n5 +5 920mw 24.pin 6-30
MB7131H 1K x 8 45nS +5 S20mw 24-pin 6-30
MB7132E 1K % 8 55n5 +5 920mw 24.pin 6-30
MEB7132H 1K x8 45n5 +5 S20mw 24pin 6-30
MB7134E 4K x 4 55nS +5 895mw 20-pin 6-37
MB7134H 4K x 4 45n5 +35 895mw 20-pin 6-37
MBT137E 2Kx 8 5515 +5 950mw 24-pin 842
MB7137H 2Kx 8 4505 +5 g50mwy 24-pin 642
MB7138E 2K %8 55n5 +5 A50mW 24-pin 6-42
ME?138H 2K %8 45n5 +5 a50mw 24-pin 6-42
MB7141E 4K x B 65nS +5 1018mW 24pin 6-49
MB7141H 4K x 8§ 55n3 +5 1018mw 24-pin 6-49
MBT142E 4K x 8 85n3 +5 1018mw 24pin 6-49
MB7142H 4K x 8 55nS +5 1018mwW 24-pin 6-49




FUJITSU PROM TECHNOLOGY

The Fulitsu MB 71XX series Schot-
tky PROMs are fabricated using
Schottky TTL, passive Isolation
technology known as Isolation by
Oxide and Poly-silicon (fOP). The
isolation is achieved by a thin-
epitaxlal and Shallow V-Grooving
{SVG), Diffuged Eutectic Aluminum
Process {DEAP™} technology with
fine emitter. It uses a pulse pro-
gramming method which achieves
high-speed operation, high-speed
programming, high programmability
and high reliability.

The memory cell is originally struc-
tured with an open-base NPN tran-
sistor and then programmed by
shorting the base-emitter junction,
i.e. shorted junction type cell which
Is achleved by eutectically melting
aluminum and sllicon adjacent to
the P-N junctlon of the cell diode
with relatively low temperatures.

Fast programming time of typically
150us/hit is achieved with a flne
amitter celfl which requires less pro-
gramming energy. The resuit is
negligible thermal stress. This high
reliability feature eliminates
aluminurm rmigration in the program-
med cell. Further, Fufitsu's advanc-
ad technology allows very high pro-
grammability.

SPECIAL FACTORY TESTING

Extra rows and exira columns of
tast cells, plus additionpal circuitry
built into the PROM chip, allow im-
proved factory testing of DC, AC and
programming characteristics. These
test cells and test circuitry provide
enhanced correlation between pro-
grammed and unprogrammed cir-
Guits in order to guarantes high pro-
grammabllity and reliability.

PROGRAMMED CELL (CROSS SECTION)

—_

Cover Glass

Epitaxial Laver |Collector)

Buried Layer

Substrate

Aluminum Process

Programmed by Diffused Eutectic

Potysilicon

INTERNAL PROGRAMMING CIRCUIT

qaz

MEMORY CELL

-

QUTPUT




PROGRAMMING

The device is manufactured with outputs low {positive
logic “zero™ in all storage cells, To make an output
high at a particular cell, a junction must be changed
from a blocking state to a conducting state. This pro-
cedure is called programming.

A logic “one” can be permanently programmed into a
selected bit location. The desired bit for programming
is selected using the address inputs to turn on tran-
sistors Q1 and Q2. By applying the PVcg pulse voltage,
tha chip is disabled and transistor Q3 is held off. Then,
a train of programming pulses applied to the ap-
propriate output flows through the junction intc tran-
sistor Q1. This programming current changes the junc-
tion to the cenducting state. The pulse train is stopped
as soon as the output woltage indicates that the
selected bit is in the logic one state.

To assure that the element is programmed properly,
two additional programming pulses are applied im-
mediately after an output voltage indicates conduc-
tion in the programmed bit.

One output must be programmed at a time, since the
internal decoding circuit is capabie of sinking only one
unit of programming current at a time.

DC SPECTFICATIONS (T, = 25°C)

The outputs where no programming current pulse s
being applied during programming, can be floated,
grounded or tied to any voltage less than Vo or PYge.

VERIFICATION

After the device has been programmed, the correct
program pattern can be verified by taking chip enable
input active. To guarantee full supply voltage and full
temperature range operation, a programmed device
should source 2.4mA at Voq = 24V and Vo = 7V at
25°C ambient temperature.

LIABILITY

Fujitsu utilizes an extensive testing procedure to en-
sure device performance prior to shipment. However,
100% programmability is not guaranteed, and it is im-
perative that this specification be rigorously adhered
to in order to achieve a satisfactory programming
yield. Fujitsu will not accept responsibility for any
device found defective if it was not programmed ac-
cording to this specification. Devices returned to
Fujitsu as defective must be accompanied by a comn-
plete truth table with clearly indicated locations of
supposedly defective memory cells.

Parameter Symbol Min Typ Max Unit
Input Low Voltage Wil [+) — o8 W
Input High voltage WiH 2.0 — 525 W

Pvce | P 8.7 7.0 7.5

Fower Supply Voltage " 175 50 55 v
Programming Puise Current IPRG 120 125 130 ma
PVce Pulse Voltage PVCE 20 20 22 v
Programming Pulse Clamp Voltage T Vera 20 20 22 W
PVee Pulse Clamp Current Plce L 230 — 260 mA,
Reference Voltage for a Prog. "1" YREF 1.0 1.5 2.0 Y
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AC SPECIFICATIONS (T, = 25°C)

Paramster Symbol Min Typ Max Unit
Programming Pulse Cycle Time teve 40 50 60 i3
Programming Puise Width tppl) 0| 12 48
Programming Pulse Rise Time tr(2) — — 2 5
PVcg Pulse Rise Time te(2) - — 2 us
PV¥e; Pulse Rise Time ty(3) - — 2 uS
Programming Pulse Fall Time ti{h) — — 2 8
PVge Set-up Time T gy 2 - — 48
PVee Pulse Fait Time tyd) - - 2 S
PV Hold Time T ty | 2 - — 45
PV Pulse Fait Time 1(5) - — 2 Hs
Address Input Set-up Time tsa 2 - — s
Chip Enable Input Setup Time tsc B — - us
PVE Set-up Time tspig) 4 - - i5
Address input Hold Time tHA 2 — —_ pS
Chip Enabls Input Hotd Time tHe 2 — — us
PVie Hold Time tHp( 2 - - xS
PYce Pulse Tralling Edge to Read Strobe Time tpR(8) 10 — — S
Programming Pulse Number — — — 100 Times
Programming Time/Bit — 120 150 8120 usfbit
Additional Programming Pulse Number - 2 2 2 Times
Notes: {1) Stipuiated 2000 load and 15V {5} From 6.8V to 5.2V (307 ioad).
{2) From 1V to 19V (2000 load). {8) From PVgg puise 19V to programming puise 1V.
{3) From 5.2V to &.8Y (300 load). {7) From programming pulse 1V to PVcp pulse 19V.
(4) From 13V to 1V (2002 load), {8) From P¥¢g pulse 1V to read strobe.
TYPICAL WAVEFORMS ONE DETAILED PROGRAMMING CYCLE
6.3\!’ GI.BV
I I I I O
PVee Py 5.2: - - E;f.2\-"
ADDRESS v'H E |
Yy
l| P¥ee
PVce 1 ‘ ‘ } ‘ 1 l } ’ THa %
tga—]! 1| —tHe—~
tae r R AT
PROGRAMMING ” H ! H ”
PULSE WY 19V
‘cvc feve - 15V
-PROG. PULSES———ADDITIONAL PROG. PROGAAMMING '
READ STROBE N, T PULSES PULSE ‘
i
';,..If ki T 'fv—n—-llp

L‘FR:(E
READ S§TROBE



PROGRAMMING

PROCEDURE

1. Apply power; Voo = PVeg,
GND = oV,

2. Selact the desired bit.

3. Read the output to confirm
the voltage Vo = low,
{In the case of Vo = high,
select the next desired bit.)

4. Apply a 20V pulse voltage to
the PVgE input.

5. Apply a programming pulse
with amplitude of
120 mA and duration of tpyy
{10zs) after a delay of tgp
(8us).

6. Read the output Vg after a
delay of tpg (10us).
a} In the case of Vg = low,
repeat steps “4”,
“5" and “'6" with cycle
time of tgyg (50ps).
b) In the case of Vo = high,
apply 2 additional
programming pulses to
provide a highly reliable
memory cell,

7. Select the next desired bit
after a delay of tHaA(2ks).

NOTE 1) Frogramming mmust be done
bit by bil.

2) Ambiant temperature guring
programming must ba
room temperature. (25°C =
2°CJ.

PROGRAMMING FLOW CHART

Vee SUPPLY

BIT S3ELECT

Es  f

APPLY
PV oE PULSE

APPLY 2
PROG. PULSES
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PROGRAMMING SUPPORT

The Fujitsu MB71XX series is being supported by
several commercial PROM Programmer manufac-
turers. Fujitsw, in order to guarantee not only program-
mability but long term reliability has an active program
to qualify all PROM programmer manufacturer's pro-
ducts before they are approved. Data /0, Toyo
Telesonics and Stag have passed this qualification

and information on their products which support the
MB71XX family follows.

In order to support customers, Fujitsu Microetec-
tronics will pre-program parts for qualification. Contact
your local Fujitsu representative (see listing on page
7-11 for the location nearast you) for details.

DATAI/O REFERENCE CHART
Programming
Part Armray Module Socket
Number Size *909¢81 9000 Adapter
MB7122 1024 x 4 1488 13055
MEB7128 2048 x 4 1488 1619
MB7132 1024 x B 1488 16181
WMB7138 2048 x B 1468 t618-2
MB7142 4096 x 8 1488 71500771
* Please note: Whether you use the 309 or 19 module is determined by which Data WO modsl programmest you are using. (Contact
Data /0).
TOYO REFERENCE CHART
Part Array Personality
Number Size Programmer Module
MB7122 1024 x 4 PKW-7000 AD-7211
MB7128 2048 x 4 PKW-7000 AD-7211
MB7132 1024 x 8 PRW-7000 AD-7211
MB7138 2048 x B PKW-7000 AD-7211
MB7142 4096 x 8 PKW-7000 AD-7211
STAG REFERENCE CHART
Part Array
Number Size Code Adapter
MBT122 1024 x4 75 AM 140-2
MB7128 2048 x 4 75 AM 140-3
MBT132 1024 %8 75 AM 1004
MBY138 2048 x 8 75 AM 1005
MEB7142 4006 x 8 75 -




FUJITSU MICROELECTRONICS

PROM CROSS REFERENCE GUIDE

SOZE: 4006 BITS PINS: 15 SIZE; 3192 TS PINS: 18 SIZE: 18384 BITS PINS: 20
CIRGANGZATION: 1034 X 4 QUTPUT: OPEN ORGANIZATION: 2042 X 4 DUTPUT: OPEN DROANIZATION: 4095 X 4 OUTPUT: 3-ETATE
COLLECTOR COLLECTOR
MANUFACYURER FART HUMBER MAMUFACTURER PART NUMBER MANUFACTURER PART HUMBER
FUJITSU |- ra kil FUUTTSY MEBT12Y FUITSU MBT137
AMD AM27532 Harrls HM7TE84 Fairchild 82510
Falrehild FHM52 M G100 Harris HM7E180
Harrig Hm7e42 Nallonal DMBTS 184 Intal 8
Hitachi HH25044 Rayiheon 29650 National DMEFSI90
MM 6252 Signetics 825184 ]
Molorola MCM7EB42 PING: 24
MNational DM745572 SIZE: 9192 BITS PINS: 18 SIZE: 16384 BITS
NEC 1PB4DE ORGANIZATION: 2048 ¥ 4 OUTPUT: 35TATE  OPGANIZATICH: 2045 % 8 OUTPUT: 3STATE
MANUFACTURER PART NUMEBER MANUFACTURER PART NUMBER
SIZE: 4096 BITS PINS: 18 FUJITSU MBT128 FUIITSY MBT138
CORGANIZATION: 1024 X 4 CUTPUT: 3STATE
AMD AM27S185C AMD AM27S191C
MANUFACTURER PART NUMBER Harris HM7E85 Fairchild 93E11C
MM 63101 Harris HM76161
FUNITSU MB7122 Matorola MCM7685G Hitachi HNZ5189
National 875186 Intel 3636
AMD AM27833C Raythean 20651129653 MMl 8351681
Fairchild 934530 Signetics NE25185 Hatlonal B75191
Haris HMT8428 Tl TBF24561 NEG »PB429
itachi Ry 29681
pitachi YHzehs SIZE: 8192 BITS PINS: 24 Sighatics NE25101
Intarsil IMBE26 OAGAMZATION: 1024 X1 3 QUTPUT: OPEN Supartex SME25191
MM 83521 COLLECTOR Tl TBP2ES156
Molorol MCM7E43C
Nationa! 745573 MANUFACTURER PAHT NUMBER
PB426
Raytheon i FUJITSU MB713t SIZE: 32768 BITS PINS: 24
Signellcs NE25137 ORGANIZATION: 4006 X & GUTPUT: $STATE
Tl TBP24S41 AMD AM2TEIE0
Fairchilct FI50 MANUFACTURER PAAT NUMBER
Hirig HM7650 ey 7
i NS08 MB7142
SIZE: 4006 BITS PINS: 20 piitachi il Ful
ORGANIZATION: 512 X 8. OUTPUT: OPEN Ml 380 Harris HM76321
COLLECTOR Signstics 425180 intel 3632
MANUFACTURER BART NUMBER Supariex EMAZ5180 Slignetics N82san
MET123 SIZE: p182 BITS PING: 24
sl " ORGANIZATION: 1024 X 8 OUTPUT; 3-BTATE
Harrls HW7648
National DM748473 MANLFACTURER PART NUMBER
FUTSL MBT132
SIZE: 4006 BITS PINS: 20 AMD AM2TSIAIC
ORGANIZATION: 512 X 8 OUTPUT: 3STATE Falrchidd B3451C
Harria HM7E81A
MANUFACTURER PART NUMBER Hitachi HNZ5089
Intat 3828
FUITSY MBT124 MM B3811
Motorola MCM7esIC
AMD AMITS20 Mational BTS181
Harrlg Hi7a44 Raytheon 20631
Mational DM745472 Signatics NE2E13
Slgnetics B25147 Supariex SMAX5181
LU TRP28542 m TBP25586
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FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 4096-BIT PROMS

MB7121E/H
MB7122E/H

DESCRIPTION

The Fujltsu MB7121 and MB7122
are high speed Schottky TTL elec-
trically fisld programmable read
only memories. With open collee-
tor outputs on the MB7121 and
three-state outputs on the
MB7122, memory expansion is
simple.

The memory is fabricated with all
logic “zeros” (positive logic).
Logic level “onas” can be pro-

FEATURES

» Organization as 1024 words
by 4-bits, fully decoded
» TTL compatible inputioutput
* Fast access time:
MB7121E/MB7122E:
45ns Max.
25ns5 Typ.
MB7121H/MBT7122H:
35ns Max.
25ns Typ.
* Low power dissipation:
150mA max.
+ Singis +5V supply voltage
« Proven high programmabliity
and reflability of DEAP™
{Diffused Eutectic Aluminum
Process}
* Low current PNP inputs

grammed by the highly reliable
DEAP™ (Diffused Eutectic Alumi-
num Process) during a simpie pro-
gramming procedure.

The sophisticated Schottky TTL
process enables small chip size
and fast access times.

The extra test cells and unique
testing methods provide extrems-
ly high programmability.

= Simplified and lower power
programming

* MB7121: Open collector
outputs

* MB7122: Three-state outputs

s Two chip enable leads for easy
memaory expansion

+ Jodec standard 18-pin
DIP package

+ MB7121 pin compatible with
industry standard products:
27532, 7642, 6350, 93452,
745477, TAS572, .PB40S

+ MB7122 pln compatible with
industry standard products:
825137, 7643, 6353-1, 93453,
36453, 3625, DM745573, 29641,
nPB426

MB7121/MEBE7122 BLOCK DIAGRAM

A4 ]
A

ROW
ADORESS 1
AsC——{ pyFrERS

A096 {64 x &4 BIT
MEMORY CELLS

U

ADDRESS

Aro—] coLumm b
A$O—— pyrrERs

4 x 18 INPUT MULTIPLEXERS

l

| ]

C810——1 cHIp
TS;0—] SELECT :-\\/’

4 1 QUTPUT BUFFERS

I

Oy

T 11

Oy oy

CERAMIC PACKAGE
DIP-18C-F02

PLASTIC PACKAGE

DIP-18P-MO1

PIN ASSIGNMENT

At~ 18[dvee Pveel

Asd2 174,

A4E;3 - 160 Ag

fde =T 1504,

gr

I‘\oljS :‘5 1400,

A s £§ 130,

Azl:l? B 120,
€S s 11000,
GND[g 10[1] &8, PV

This device contains circuitry to protect
the inputs against damage due to high
static voltages or slactric fieids. However,
it ia advised that normal precautions be
taken to avoid applications of any voitaga
highar than maximum rated voltages to
this high Impedance clrcuit.
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MBT7121/MB7122

ABSOLUTE MAXIMUM RATINGS
{See Note)

Rating Symbal Value Unit
Power Supply Voltage Yoo —-05to +7.0 v
Power Supply Valtage (during programming} Yoo -051t0 +7.5 v
Input Voltage VIN —-15tc +55 v
Input Veltage {during programming) YIpRG 22.5 V
Output Voltage {during programming) VOPRG =05t0 +225 v
Input Current Iin —-20 mA
Input Current {during programming) liPRG +270 mA
Output Gurrent lguT +100 mA
Qutput Current {during programming) lopRG +150 mA

Ceramic —65 to +150 R

Storage Temperature Plastic Tstg — 30 To 1155 c \
Output Vaoltage Yout -0.51t0 +Vee V

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functlonal operation should be re-
strictad to 1he conditions as detailed in the operational sections of this data sheet,

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Lnit
Supply Voltage Voo 4.75 5.0 5.25 v
Input Low Voltage Vi — — 0.8 v
input High Voltage Vin 2.0 — Voo W
Ambient Temperature Ta i] — 75 “C
DC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.

Paramater Symbol Min Typ Max Unit
input Leakage Current (Vjy = 4.5V) IR - — 40 uh
Input Leakage Current (Vi = 5.5V) lge — — 1.0 ma
Input Load Current (V= 0.45V) I - — —-250 A
Output Low Voltage {ig_ = 16 mA) VoL - — 0.50 v
Output Leakage Current MBT121 loLk — — 40 A
{¥o = 2.4V, chip disable from a low) MB7122 loH — —_ 40 A
Output Leakage Current
(vop= 05V, ch?p disabled from a high) | MB7122 low - - -40 #A
Input Clamp Voltage (hiy = —18mA) Vio — - -1.2 v
Power Supply Cusrent (Vy = OPEN or GND) loe — 105 150 mA
Qutput High Voltage (Ilg = —2.4mA) MB7122 Yo+ 24 - — v
Output Short Circuit Gurrent (Vp = GND) MB7122 log* -15 —_ —60 mA

* Note: Denotes guaranieed characteristics of the cutput high-level {ON} state when the chip is enabled (Vg = 0.4 and the pro-
grammed bit Is addressed. Thase characteristics cannot be tested prior to programming, but are guaranieed by factory

testing.
AC CHARACTERISTICS
Full guaranteed aperating ranges unless otherwise noted.
MB7121E/MB7122E MEB7121H/MB7122H
Parameter Symbaol Typ Max Typ Max Unit
Address Access Time tan 25 45 25 35 ns
Output Disable Time toig — ap — 30 ns
Qutput Enable Time ten - 0 - 30 ng
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MB7121/MB7122

AC TEST CONDITIONS
Voo
m
INPUT CONDITIONS
Amplitude oV to 2V RMBN 21/MB7122
Gise and Fall Time 5 ns from 1V fo 2V ! Rz | €
cL R Frequency 1 MHz 3000 | 6000 | 30pF
OPERATION TIMING DIAGRAM
Vin
ADDRESS INFUT 1.6v 15V
viL
913 Vin

CHIP SELECY INPUT

OQUTPUT

CHIP SELECT INPUT

cs

QUTPUT

N\

Va

Motes: Output disable time is the time taken for the output to reach a high impedance state when elther chip snable Is
takan high. Output enable time s the time taken for the output to become active when both chip enables are
taken low. The high impedance state is defined as a point on the cutput waveform equal to a AV of 0.5V from

the active output level.

CAPACITANCE
{f=1MHz, Voo = +8V, Viy = +2V, Ty = 25°C)
Parameler Symbol Min Typ Max Unh
input Capacitance Ci — - 10 oF
Cutput Capacitance Co —_ - 12 pF
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MB7121/MB7122

TYPICAL CHARACTERISTICS CURVES (Continued)

tey ENABLE TIME
0 v1 AMBIENT TEMPERATURE

T |
MB 7122 —
_ 60 z
4 w
= an n
g g
Foan — Vo= BV 5
w cCT z
5 " Vee=5.0v u
2 Voo=5.5Y H
u ] r
E >
5 [ —— j
10 +—T1— S
ME 7122
q i |
=50 [ 50 100
Ta. AMBIENT TEMPERATURE {"C)
INPUT/OUTPUT
CIRCUIT INFORMATION
INPUT

In the input circult, Schottky TTL circuit
technology is used to achieve high-
speed operation. A PNP transistor in the
first stage of input circuit remarkably
improves input high/low current charac-
teristics. Also, the input circuit includes
a protection diode for reliable operation.

OPEN-COLLECTOR QUTPUT

The open-collector output is often uti-
lized in high speed applications where
power dissipation must be minimized.
When the device is switched, there is no
currgnt sourced from the supply rail.
Gonsequently, the current spike normal-
ly associated with TTL totem-pole out-
puts is eliminated. In high frequency ap-
plications, this minimizes noise pro-
blems {false triggering) as well as power
drain. For example, the transient current
{low impedance high-level to low im-
pedance low-lavel) is typically 30mA for
the MB7122 {3-state) compared to OmA
for the MB7121 {open-collector).

DELAY TIME INCREASE DELAY TIME INCREASE
o vt O LOAD CAPACITANCE v Gy LOAD CAPACITANCE
70
Mls 2 _
60— i F 60
50 8 50
L
&
40 ADD. tatg s DELIAY g a0
13
ADD. DELAY =
o kY 2N F w0
\ L1 & ADD, TO t4, DELAY
20 /“ > 20 } t t
= \ADD. TO gy DELAY
10 - % 1o !
// L.--*-'""—- et S
0 i [
) 100 200 300 1] 100 00 300
€y, LOAD CAPACITANCE [pF) Gy . LRAD CAPACITANCE {pF}
MB7121/MB7122 INPUT CIRCUIT
+
I
-
=
I
INPUT -
MB7121 OUTPUT CIRCUIT

OUTPUT
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MB7121/MB7122

THREE-STATE OUTPUT

A “threg-state” output is a logic ele- MB7122 OUTPUT CIRCUIT
ment which has three distinct output Voo
states of LOW, HIGH and OFF

{(wherein OFF represents a high im-
pedance condition which can neither
sink nor source current at a definable
logic level} Effectively, then, the
device has all the desirable features
of a totem-pole TTL output (e.g.,
greater noise immunity, good rise
time, line driving capacity), plus the QUTPUT
ability to connect to bus-organized
system.

In the case where two devices are on
at the same time, the possibility ex- ‘ .
ists that they may be in opposite low
impedance states simultaneously;
thus, the short circuit current from
one enabled device may flow through
the other enabled device. While
physical damage under these condi-
tions is unlikely, system noise pro-
blems could result. Therefore, the
systam designer should consider
these factors to ensure that this con-
dition does not exist.

|||-—

Also in the output circuit, Schottky
TTL circuit technology is used to
achieve high-speed operation, Also, a
PNP transistor is provided in the out-
put circuit to decrease the load on the
Chip Select circuit.
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MB7121/MB7122

MB7121/MB7122 BIT MAP
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FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 4096-BIT PROM

MB7123E/H
MB7124E/H

DESCRIPTION

The Fujitsu MB7123 and MB7124
are high speed Schottky TTL elec-
trically field programmable read
only memories. Uncommited col-
lector outputs and three-state out-
puts are provided for easy mem-
ory expansion.

The memory is fabricated with all
logic “zeros™ {positive logic).
Logic level “ones™ can be pro-
grammed by the highly reliable
DEAP™ (Diffused Eutetic Alumi-
num Process) during simple pro-
gramming procedures.

FEATURES

= Organization:
512 words by 8-bits
» TTL compatible inputioutput
* Fast access times:
MB7123E/MB7124E:
45 ng max,
MB7123HIMB7124H:
35 ns max.
» Low Power Dissipation:
170 mA Max.
= Open collector outputs on
MB7123
* Three-state outputs on MB7124

The sophisticated passive iscla-
tion termed IOP {Isolation by Ox-
ide and Polysilicon), and SVG
{Shallow V-Groove) with thin epit-
axial layer and Schottky TTL pro-
cess enable small chip size and
fast access time.

The extra test cells and unigue
testing methods provide enhanc-
ed correlation between program-
med and unprogrammed circuits
in order to perform AC, DC, and
programming tests prior to ship-
ment. This results in extremely
high programmability.

+ Proven high programmability
and reliability of DEAP™
{Diffused Eutectic Aluminum
Process)

* Simplified and lower power
programming

» Low current PNP inputs

* One chip enable lead for easy
memory expansion

» Standard 20-pin DIP package

+ MB7124 is pin compatible with
AM27528 and N825147

MEB7123/MB7124 BLOCK DIAGRAM
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This gevice containg circultry to protect
the inputs against damage due to high
static voltages or electric fieids. However,
it is advised that normal precautions be
1aken to avoid applications of any voltage
higher than maximum rated voliages to
this high impedance circuit,
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MBT7123/MB7124
ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Valus Unit
Power Supply Voltage Veo ~051t0 +7.0 v
Power Supply Voltage (during programming) Voo -0.5t0 +75 vV
Input Voltage Vin -15t0 +55 v
Input Veoltage (during pregramming) Viepa 225 A
Qutput Voltage (during programming} Yorra -051t0 +225 v
Input Current N —20 mA
Input Current (during programming) liPRG +270 mA
Output Current loyT +100 mA
Output Current (during programming) loPRG +150 mA
Storage Temperature Tstg —65 o +150 °C
Qutput Veltage Your -05te +Veoo v

"Nots: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restriclad to the conditions as detailed in tha oparational sections of this data shaet,

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit

Supply Voltage Voo 4.75 5.0 5.25 v

Input Low Voitage Vil 0.0 — 08 v

Input High Voitage ViH 20 — Vee v

Ambient Temperature Ta 0 - 75 “C

DC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.
Parameter Symbol Min Typ Max Unit

Input Leakage Current (V| = 4.5V} IR1 —_ - 40 e
Input Leakage Current (V) = 5.5V) Ipa — — 1.0 mA
input Load Current (Vi = 0.45V) I — — ) P
Output Low Voltags (lo = 16maA) VoL — — 0.50 v
Cutput Leakage Current (Vo = 2.4V, chip J .
disabled from a low) MB7124 loiH - 0 rA
Quiput Leakage Current (Vo = 0.45V, chip ; _ _ _
disabled from a high} MB7124 foIL 40 A
Qutput Leakage Current (Vg = 2.4V, chip _ _
disabled) (Gpen Collector) MB7123 loLk 40 ry
Input Clamp Voltage {ljy = —18mA) Vie — — -1.2 v
Power Supply Current (Vi = OPEN or GND) oo — 120 170 mA
Cutput High Voltage {lo = —2.4mA) MB7124 You* 24 — — v
Qutput Short Circuit Cumrent (Vo = GND)j MB7124 log* -15 - —&0 ma

*Note: Denotes guaranteed characteristics of the output high-level (ON} state when the chip is enabled {VGE = 0.4V} and the programmed
bit Is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing.

AC CHARACTERISTICS

Full guarantead operating ranges uniess cthewise noted.

MBT123EIMBT124E MB7123HMB7124H
Parameter Symbol Typ Max Typ Max Unit
Address Access Time tan 25 45 25 35 ns
Qutput Disable Time tpis 15 30 15 30 ns
Output Enable Time ten 15 Kl 15 30 ns

&16




MB7123/MB7124

AC TEST CONDITIONS
Voo INPUT CONDITIONS BTV ZoMBT194
Ampiitude oV to 3V R R c
flise and Fali Time 5 ns from 1V to 2V 1 2 L
i Frequency 1 MHz 30049 6000 30pF
Co Re
QPERATION TIMING DLAGRAM
VM
ADDRESS INPUT 1.5V X.sv
i Vi
ViH

CHIP ENABLE INPUT \

QUTPLT

CHIP ENABLE INPUT

QUTPUT

VotV

VYoo

Nates: Output disable time is the time taken for the output to reach a high impedance state when slther chip enabla is
taken high. Output enabie time is the time taken for the cutput to become active whan both chip enables are
taken low. The high impedance state is defined as a point on the autput waveform squal to a AV of 0.5V from

the active cutput lavel.

CAPACITANCE
{t = IMHz, Voo = +5V, Vi = +2V)
Parameter Symbol Min Typ Max Unit
Input Capacitance Ci — = 10 pF
Qutput Capacitance Co - — 12 pF




FUJITSU

MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 8192-BIT PROM

MB7127E/H
MB7128E/H

DESCRIPTION

The Fujitsu MB7127/MB7128 are
high speed Schottky TTL elec-
trically field programmabie read
only memories. With open collec-
tor outputs on the MB7127 and
three-state outputs on the
MB7128, memory expansion is
simple.

The memory is fabricated with all
logic “zeros” {positive logic).
Logic level “ones” can be pro-

FEATURES

* Organization:
2048 words by 4:-hits
* TTL compatible inputioutput
* Fast access time:
MB7127EIMB7128E:
55 ns Max.
30 ns Typ.
MB7127H/MBT128H:
45 ns Max.
30 ns Max.
» Low Power Dissipation:
155 mA Max.
« Single +5V supply voltage
+ Proven high programmability
and rellability of DEAP™
{Ditfused Eutectic Aluminum
Process)

grammed by the highly reliable
DEAP™ (Diffused Eutetic Alumi-
num Process} during a simple pro-
gramming procedure.

The sophisticated Schottky TTL
process enables small chip size
and fast access time.

The extra test cells and unique
testing methods provide extreme-
ly high programmability.

+ Simplified and lower power
programming

+ Low current PNP inputs

= MB7127: Open collector
outputs

* MB7128: Three-state ouiputs

s Chip selsct leads for easy
memory expansion

» Standard 18-pin DIP package

+ MB7128 pin is compatible with
industry standard products:
825185, HM7685, 635841,
275185

* MB7127 pin compatible with
825184, HM7684, 635840,
275184

MB7127/MB7128 BLOCK DIAGRAM

F. TRy Se—|

b o ROW

Ay O——— ADORESS [T

A o——t BUFFERS

P i |

$192 (126 x 64) AIT
MEMGRY CELLS

U

N COLUMN
[ S——

: o | ADDRESS :>

2 o——1 BuFFERs

il

4 o 18 INPUT MULTIFLEXERS

I

— CHIP
cs © SELECT [

4 x QUTPUT BUFFERS

CERDIP PACKAGE

DIP-18C-CO1
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Thig davice contains circuitry 1o protect
the inputs against damage due to high
static vollages of electric fields. However,
it is advlsed ihat normal precautions be
taken 1o avoid applications of any voltage
highar than maximum rated vohages o
this high impedance circull.




MB7127/MB7128
ABSOLUTE MAXTMUM RATINGS (See Note)

Rating Symbol Yalue Unit
Power Supply Voltage Voo -0.5to +7.0 V
Power Supply Voltage {during pregramming) Voo —-05t0 +7.5 y
Input Yoltage VN ~15t0 5.5 v
Input Voltage {during programming) VIPRG 225 "]
Cutput Voltage (during programming} VOFRG ~-05to +225 ]
Input Current ™ ~20 ma
Input Current (during programming) hpRG +270 ma
Cutput Current loyT +100 mA,
Output Current (during programming) toPRG +150 mA
Storage Temperature Tsig -85 to +150 *C
Qutput Voltage Yoaur -0.5t0 +Voo v

Note: Permanent device damage may occur |f ABSOLUTE MAXIMUM RATINGS are exceeded. Funclional oparation should be
testricled to the conditions as detailed in the operational seciions of this dala sheet.

RECOMMENDED OPERATING CONDITIONS

Paramater Symbol Min Typ Max Unit
Supply Voltage Voo 475 5.0 5.35 v
Input Low Voltage Vi, 0.0 — 08 v
Input High Voitage Vir 2.0 — Voo v
Ambient Temperature Ta 0 — 75 G

DC CHARACTERISTICS

Full guaranteed operating ranges unless otherwise noted,

Parameter Symbal Min Typ Max Unit
Input Leakage Current iViy = 4.5\) 23] — — 40 "
Input Leakage Current iViH = 5.5V) IRz — — 1.0 mA,
Input Load Current 1V, = 0,45V} IF — — -250 A
Dutput Low Voltage loL = 16 mA! vo T = 050 v
Output Leakage Current tWor = 2.4V, chip ) o
disabled from a low) 1CIH — — LD A
Output Leakage Current (Vg = 0.45V, chip
disabled from a high} loiL — — —40 uA
Input Clamp Voltage iliny = —18mA! Vic E— — -1.2 v
Power Supply Current o6 _ 10 155 mA
Vin = OPEN or GND!
Output High Valtage (Ig = ~2.4mA) Vou' 24 — - v
Qutput Short Circuit Current (Vo = GNDY los” ~1.5 — -&0 mA

*Mote: Dengtes guaranteed characteristics of the output high-level {ON} state when the chip enabled (Vg = 0.4Y) and the
programmed bit |5 addressed. These characteristics cannot be tesled prior to programming, but are guarantesd by factory

testing.
AC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.
. hol MB7127E/MBT7128E MB7127TH/MBT128H
mbo
Parameter Sy Typ Max Typ Max Unit
Address Access Time tan 30 55 30 45 ns
Qutput Disable Time tois — 40 —-— 30 ns
Output Enable Tims ten — 40 — 30 ns
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MB7127/MB7128

AC TEST CONDITIONS
Vee
Ry
INPUT CONDITIONS
Amplitude oV 1o 3V MB7127/MB7123
e " Rise and Fall Time S ns from 1V to 2V Ry Ry L
L 2 Frequenc 1 MHz
red y 3002 6000 30pF

OPERATION TIMING DIAGRAM

Vi
ADDRESS INPUT %.sv >< 1.5V

_ Vi
cs Viy
CHIP SELECT INPUT
cs Vi
Vou
OUTPUT
Voo
cs Yin
CHIP SELECT INPUT . 1.5V
cs Vi
toyg — —| | by
CUTPUT 1.5V
Vo + 0.5V v
oL

Notes: Qutput disable time is the time taken for the output to reach a high impedance state when either chip enable is
taken to the inactive state. Qutput enable time is the time taken for the cutput to become active when both ¢hip

enables are taken to the active state. The high impedance state is defined as a point on the output wavetorm
squal to a AV of 0.5V from the active output level.

CAPACITANCE (t = 1MHz, Vog = +5V, Viy = +2V, Ta = 25°C)

Parameter Symbol Min Typ Max Unit
Input Capatitance Ci — - 10 pF
Ouiput Capacitance Co — — 15 pF
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INPUT/OUTPUT
CIRCUIT INFORMATION

INPUT

In the input circuit, Shottky TTL circuit technol-
ogy is used to achieve high-speed operation. A
PNP transistor in the first stage of input circuit
improves input highflow current characteris-
tics. Also, the input circuit includes a protec-
tion diode for reliable operation.

OPEN-COLLECTOR OUTPUT

The open-collector cutput is often utilized in
high speed applications where powaer dissipa-
tion must be minimized, When the device is
switched, there is no current sourced from the
supply rail. Consequently, the current spike
normally associated with TTL-totem pole out-
puts is eliminated. In high frequency applica-
tions, this minimizes noise problems {false trig-
gering) as well as powser drain, For example,
the transient current {low impedance high-level
to low impedance low-level) is typically 30maA
for the MB7128 {3-state) compared to OmA for
the MB7127 (open collector).

THREE-STATE QUTPUT

A “three-state” output is a logic element which
has three distinct output states of LOW, HIGH,
and OFF (wherein OFF represents a high im-
pedance condition which can neither sink nor
source curfent at a defineable logic level). Ef-
fectively, then, the device has all the desirable
features of a totem-pole TTL output {e.g.,
greater noise immunity, good rise time, lina
drive capacity), plus the ability to connect to
bus-organized systems.

In the case where two devices are on at the
same time, the pessibility exists that they may
be in opposite low Iimpedance states
simultaneously; thus, the short circuit current
from one enabled device may flow through the
other enabled device. While physical damage
under these conditions is unilikely, system
noise problems could resylt, Therefore, the
system designer should consider these factors
to ensure that this condition does not exist.

Also in the output circuit, Schottky TTL circuit
technology is used to achieve high-speed oper-
ation. Also, 2 PNP transistor is provided in the
output circuit to decrease lcad on the Chip
Enable circuit.

MB7127/MB7128

MB7127/MB7128 INPUT CIRCUIT

VYoo

INPUT

MB7127 OUTPUT CIRCUIT

OUTPUT

MB7128 OUTPUT CIRCUIT

Veo i

OUTPUT
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MB7127/MB7128

MB7127/MB7128 BIT MAP
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FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 8192-BIT PROM

MB7130E
MB7130H

DESCRIPTION

The Fujitsu MB7130 is a high
speed Schottky TTL slectrically
field programmable read only
memory organized as 1024 words
by 8-bits, With three-state outputs
on the MB7130, memory expan-
sion is simple.

The memory is fabricated with all
logic “zeros” (positive logic).
Logic levei “ones™ can be pro-
grammed by the highly reliable
DEAP™ (Diffused Eutectic Alumi-
num Process) according to simple
programming procedures.

The sophisticated passive isola-
tion termed IOP (Isolation by Ox-
ide and Polysilicon), with thin
epitaxial layer and Schottky TTL
process permlts minimal chip
size and fast access time.

The extra test cells and unique
testing provide enhanced correia-
tion between programmed and
unprogrammed circuits in order
to perform AC, DC and program-
ming tests pricr to shipment. This
results in extremely high pro-
grammability.

CERAMIC PACKAGE

DiIp-22C-F01
FEATURES
» Organization: 1024 words by * Single +5V supply voltage
* TTL compatible inputsioutput ~ * AC characteristics
» Fast Access Time: g“"’;‘”" ?::r ull d \_/
. operating voltage an
MB7130E: 55 ns Max. temperature range via unique Al] T 22[IveeiPvee)
30 ns Typ. testing techniques 402 21[] Ag
MB7130H: 45 ns Max. » Simplified and lower power 8003 2007 A7
30 ns Typ. programming
= Provan high programmability * Three-state cutputs Ay L4 18] Ag
and reliabilty of DEAP™ * Two chip enable leads for AMOs 18] ] Ag
{Diffusad Eutectic Aluminum simplifled memory sxpansion o,Os EE ) A
Process} » Standard 22-pin DIP package ! bl 9
c:7 =8 16{]0s
MB7130 BLOCK DIAGRAM o3 s 1507
048 14 ] Og
Apo— (P R 13[] 0g
:;" GND ] 11 12[]8% (Pvep
RO (128 x 64) BIT
Ayo— - > MEMORY CELL
Ay ADDRESS ARRAY
Ago | BUFFERS
b This device conlains citcuitry to pratect the
inputs against damage due to high static
Ago—| U voltages or electric fialds. However, it s ad-
Ag o -y vised that normal precautions t;ai t:l(atr:_. to
¢id application of any valtags higher than
"o :> MULTIPLEXER :ra::imfnp'l rated voltages toglhis fiigh im-
| | | 7 | | , pedance circuit.
P |
&1 {Wg;i S e | OUTPUT BUFFERS

VITID L]

Cg 07 Og O5 03 03 Qp Oy
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MB7130E/MB7130H
ABSOLUTE MAXIMUM RATINGS (See Nots)

Rating Symbol Value Unit
Power Supply Voltage Voo 0510 +7.0 ¥
Power Supply Voltage {(during programming) Voo -051t0 +75 v
Input Yoitage y Vin -1.510 +Vpoo ¥
Input Voltage {during programming) VIPRG 225 V
Output Voltage (during programming) YoprG —05to +225 ¥
Input Current iy -20 mA
Input Cwrrent {during pregramming} lipRG +270 mA
Output Current louT +100 mA
Output Current {during programming)} loPRG +150 mA
Storage Temperature Tstg -65to +150 °C
Qutput VYoltage VouTt -0510 +Voo v

Note: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data shest.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Voo 475 5.0 525 1)
Input Low Voltage ViL 0.0 — 08 v
tnput High Veoltage Vi 20 - Voo v
Ambient Temperature Ta 0 — 75 *C

DC CHARACTERISTICS

Full guaranteed operating ranges unless otherwise noted.

Parameter Symbol Min Typ Max Unit

Input Leakage Current (Vi = 4.5V1 la1 — - 40 713
Input Leakage Current (Viq = 5.5V) IRz — — 1.0 mh,
Input Load Current (VL = 0.45\ IE - — -250 -
Output Low Voltage figr = 18 mA) VoL — — 0.50 W
Qutput Leakage Current (VoL = 2.4V, chip
disabled from a low) IoIH — — 40 A
Output Leakage Current (Vg = 0.45V, chip
disabled from a high) o — — -40 uA
Input Clamp Voltege Hin = -18mA) Vi — — 1.2 v
Powear Supply Current oo _ 125 175 A
tVinn = OPEN or GND!
Qutput High Voltage {Ilg = -2.4mA) VoR" 2.4 — — v
Qutput Short Circuit Current (Vo = GNDI las* 15 — -60 mA,

*Note: Denotes guarantesd characteristics of the output high-level {ON) state when the c¢hip enabled {VZg = 0.4V} and the
programmed bit is addressed. These characteristics cannol be tesied prior Lo programming, but are guaranteed by factory

testing.
AC CHARACTERISTICS
Fuli guaranteed operating ranges unless otherwise noted.
p Symbol MBT130E MB7130H
aramatar mbo
¥ Typ Max Typ Max Unit
Address Access Time tas 30 55 30 45 ns
Cutput Digable Time tois —_ 40 — 30 ns
Cutput Enable Time ten — 40 — 30 ns
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vee AC TEST CONDITIONS
]
INPUT CONDITIONS
Amplilude oV to IV
Rise and Fall Time 5 ns from 1V to 2V
CL Rz Frequency 1 MH:z
OPERATION TIMING DIAGRAM

MB7130E/MBT7130H

ADDRESS INPUT

MB7130
Ri Rz CL
300() | 60041 | 30pF
ViH
Vi
Vin

1.5V
c8
CHIP SELECT INPUT \

CUTPUT

GHIP SELECT INPUT

cs

CUTPUT

Notes: Qutput disabte time is the time taken for the cutput to reach a high impedance state when either chip enable is
{aken to the inactive state. Qutput enable time is the time taken for the output to become active when both chip
enables are taken to the active state. The high impadance state is defined as a point on the output waveform

equal to a AV of 0.5V from the active cutput level.

Voi

CAPACITANCE (i = {MHz, Voo = +5V, Vi = +2V, Ty = 25°C)

Parameter Symbol Min Typ Max Unit
Input Capacitance Ci — — 10 pF _l
Output Capacitance Co — — 15 pF
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MB7130E/MB7130H
TYPICAL CHARACTERISTICS CURVES
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INPUT/OUTPUT
CIRCUIT INFORMATION

INPUT

In the input circuit, Schottky TTL cir-
¢cuit technology is used to achieve
high-speed operation. A PNP tran-
sistor in the first stage of input circuit
improves input highflow current
characteristics. Also, the input circuit
includes a protection diode for
reliable operation.

THREE-STATE OUTPUT

A “three-state” output is a logic ele-
ment which has three distinct output
states of LOW, HIGH and OFF
{wherein OFF represents a high im-
pedance condition which can neither
sink nor source current at a definable
logic level.} Effectively, then, the
device has all the desirable features
of a totem-pole TTL output (e.g.,
greater noise immunity, good rise
time, line driving capacity), plus the
ability to connect te bus-organized
systems.

In the case where two devices are on
at the same time, the possibility ex-
ists that they may be in opposite low
impedance states simultaneously;
thus, the short circuit current from
one enabled device may flow through
the other enabled device. While
physical damage under these condi-
tions is unlikely, systam noise pro-
blems could result. Therefore, the
system designer should consider
these factors to ensure that this con-
dition does not exist.

Also in the output circuit, Schottky
TTL circuit technology is used to
achieve high-speed operation. Also, a
PNP transistor is provided in the out-
put circuit to decrease the load on the
Chip Enable circuit.

MB7130E/MB7130H

MB7130 INPUT CIRCUIT

j Vec
INPUT O R ,\%
=

AR

MB7130 OUTPUT CIRCUIT

Yee

OUTPUT

&2




FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 8192-BIT PROMS

MB7131E/H
MB7132E/H

DESCRIPTION

The Fujitsu MB7131 and MB7132
are high speed Schottky TTL elec-
trically fleld programmable read
only memories. With open collec-
tor outputs on the MB7131 and
three-state outputs on the
MB7132, memory expansion is
simple.

The memory is fabricated with all
logic *'zeros" (positive logic).
Logic fevel “ones” can be pro-

FEATURES

« Organization: 1024 words
by 8-bits
* TTL compatible inputioutput
» Fast access time:
MBT131E/MB7132E:
55 ns Max.
30 ns Typ.
MB7i31H/MB7132H:
45 ns Max.
30 ns Max.
* Low Power Dissipation:
175 mA Max.
» Single +5V supply voltage
« Proven high programmability
and reliability of DEAP™
(Diffused Eutectic Aluminum
Process)

grammed by the highly reliable
DEAP™ (Diffused Eutetic Alumi-
num Process) during simple pro-
gramming procedure.

The sophisticated Schottky TTL
process enables small chip size
and fast access time.

The extra test celis and unique
testing methods provide extreme-
ly high programmability.

* Simplified and lower power
programming

+ Low current PNP inputs

* MBT131: Open collector outputs

* MB713Z Three-state outputs

» Chip select leads for easy
memory axpansion

» Standard 24-pin DIP package

* MB7131 pin compatible with
825180, 6380, HM7680, 93450,
3808, 275180

= MB7132 pin is compatible with
Industry standard products:
8525181, HM7631, 6381-1,
26586, 93451, 3628

MB7131/MB7132 BLOCK DIAGRAM

Ay Oe———i
A o——
Ay G
Ay —
Ay D]

Ay O

ROW
ADDRESS [
BUFFERS

Ay ]

8182 (128 & §4) BIT
MEMORY CELLS

U

BUFFERS

8 x & INPUT MULTIPLEXERS

T 1 I [ 1 1 1

CHIP
SELECTY

=

RIGH r 22

8 x OUTPUT BUFFERS

]

Oy

POLLLL

Or Oy 05 Of Oy Oz Oy

CERAMIC PACKAGE

DIP-24C-A01
PIN ASSIGNMENT
A T v
Ag ] 2 2] ag
as [ 3 221 Ag
a [ 4 :2‘ &8,
Al ] s o§ 2 ]C05FVee
A ] s 82 1wl]cs,
a ] 7 ;E 18] ] cs;
r] s " g 710
o] s 6l ] o
0[] 10 151 ] O
O3 11 141 ] 0g
GND [ 12 1310,

This device containg circuitry 10 protect the
Inputs against damage due to high static
vollages or electric fields. However, i is ad-
vised that normal precautions be taken to
avolkd application of any voltage higher than
maximum rated voltages to this high im-
pedanca circuit,
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ABSOLUTE MAXTMUM RATINGS (See Note)

MB7131/MB7132

Rating Symbol Valus Unit
Power Supply Voltage Yoo 0.5t +7.0 W
Power Supply Voltage {during programming) Voo -05to +75 v
Input Voltage ViN —-1.5t0 +55 v
Input Voltage {during prograrnming) VirRa 225 v
Qutput Voltage (during programming} VorRG -05toc +22.5 v
Input Current ™ =20 mA
Input Current {during prograraming) lipRG +270 ma
Output Gurrent lout +100 mA
Qutput Current (during programming) loPRG +150 mA
Storage Temperature Tatg - —65 to +150 °C
Qutput Voltage Vour =0.510 +Vpe v

Note: Permanent device damage may ogour if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operalion should be
restricted to the conditions as datailed in the operational sections of this data sheet,

RECOMMENDED OPERATING CONDITIONS

Parametar Symbol Min Typ Max Unit
Supply Voltage Voo 4.75 5.0 5.25 vV
Input Low Voltage Vi 0.0 —_ 0.8 v
Input High Voltage Vi 2.0 — Voo v
Ambient Temperature Ta 0 - 75 °C
DC CHARACTERISTICS
Full guaranieed operating ranges unless ctherwise noted.

Parameter Symbol Min Typ Max Unit
Input Leakage Current (V4 = 4.5V} IR — - 40 uA
Input Leakage Curremt (ViH = 5.5V) Ipe — — 1.0 A
Input Load Current (V) = 0.45V) Ie - — - 250 #h
Output Low Voltage {lg. = 16mA) Vol — — 0.50 v
QOutput Leakage Current (Vo = 2.4V, chip|MB7131 loLkK — — 40 wh
disabled from a low} MB7132 loiH - — 40 A
Output Leakage Current (Vg = 0.5V, chip
disabled from a low © MB7132 o - - 40 nA
Input Gtamp Voltage {jjy = —18mA} Vic — — -1.2 V
Power Supply Current (Vjy = OPEN or GND} lec — 125 175 ma
Output High Voltage{lo = —2.4mA MB7132 You+ 2.4 — — v
Output Short Circuit Current (Vo = GND}| MB7132 log* -15 — —60 mh

* Note: Denotes guarantiead characteristics of ouiput high-level (ON) state whan the chip enabled and tha programmed bl is address-
ad. These characteristics cannat be 1ested prlor to programming, but are guaranteed by factory testing.

AC CHARACTERISTICS
Full guarantesd operating ranges unless otherwise noted.
MEB71HMEMBT132E MET13tH/MBT132H
Parametar Symbol Unit
Typ Max Typ Max
Address Access Timg tAA 0 55 30 45 ns
Output Disable Time tois — 40 — 30 ns
QOutput Enable Time tEN — 40 —_ 30 ns
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MB7131/ MB7132

¥cc

Rq

CL Rz

ADDRESS INPUT

cs

CHIP SELECT INPUT
cs

OUTPUT
c8
CHIP SELECT INPUT
cs

QUTPUTY

AC TEST CONDITIONS

INPUT CONDITIONS

Amplilude v to 3V MB7131/MBT132
Rige and Fall Time 5 ng from 1V to 2V Ry Rz CL
Frequency 1 MHz 300{T | 600OR | 30pF
OPERATION TIMING DIAGRAM
VI'H
vll.

Vo

Notes: Quiput disable time is the time taken for the output to reach a high Impedance state when either chip enable is
taken to the inactive state. Qutput enable timae is the time taken for the cutput 1o hecoma active when both chip
enahlas are taken to the active state. The high impedance state is defined as a point on the output waveform
equal to a AV of 0.5V from the active output level,

CAPACITANCE (f= 1MRz Voo = +5V, Viy = +2V, T4 = 25°C)

Parameter Symbol Min Typ Max Unit
Input Capacitance C — - 10 pF
Output Capacitance Co — — 15 pF
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MB7131/MB7132

TYPICAL CHARACTERISTICS CURVES
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MB7131/MB7132

ENABLE TIME Tep (ns) DISABLE TIME Tois (NS}

DELAY TIME (ns)

TYPICAL CHARACTERISTICS CURVES (Continued)
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INPUT/OUTPUT CIRCUIT INFORMATION

INPUT

In the input circuit, Schottky TTL circuit tech-
nology is used to achieve high-speed opera-
tion. A PNP transistor in the first stage of input
circuit improves input high/low current charac-
feristics. Also, the input circuit includes a pro-
tection dicde for reliable operation.

OPEN-COLLECTOR QUTPUT

The open-collector is often utilized in high
speed applications where power dissipation
must be minimized. When the device is switch-
ed, there is no current sourced from the supply
rail. Consequently, the current spike normally
associated with TTL totem-pole outputs is
eliminated. In high frequency applications, this
minimizes noise problems (false triggering) as
well as power drain. For example, the transient
current (low impedance high-level to imped-
ance low-level is typically 30mA for the MB7132
{3-state} compared to OmA for the MB7131
{open collector).

THREE-STATE OUTPUT

A “three-state” cutput is a logic element which
nas three distinct output states of LOW, HIGH,
and OFF (wherein OFF represents a high im-
pedance condition which can neither sink nor
source current at a defineable logic level). Ef-
fectively, then, the device has all the desirable
features of a totem-pole TTL output (e.g.,
greater noise immunity, good rise time, line
drive capacity), ptus the ability to connect to
bus-crganized systams.

In the case where two devices are on at the
same timsa, the possibility exists that they may
be in opposite low impedance states
simultaneously; thus, the short circuit current
from cne enabled device may flow through the
other enabled device. While physical damage
under these conditions is unlikely, system
noise preblems could result. Therefore, the
system designer should consider these factors
to ensure that this condition does not exist.

Adso in the output circuit, Schottky TTL circuit
technology is used to achieve high-speed oper-
ation. Also, a PNP transistor is provided in the
output circuit to decrease load on the Chip
Select circuit.

MB7131/MB7132

MB7131/MB7132 INPUT CIRCUIT

1 | Veo

INPUT

4w’

MB7131 OUTPUT CIRCUIT

+ CUTPUT

MB7132 OUTPUT CIRCUIT

Yoo

QUTPUT
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MB7131/ MB7132

MB7131/MB7132 BIT MAP
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FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 16,384-BIT PROM

MB7134E
MB7134H

DESCRIPTION

The Fujitsu MB7134 is a high
speed Schottky TTL etectrically
field programmable read only
memory organized as 4096 words
by 4-bits. With three-state cutputs
on the MB7134, memory expan-
sion is simple.

The memory is fabricated with all
logic ‘“zeros” (positive logic).
Logic level “ones” can be pro-
grammed by the highly reliable
DEAP™ (Diffused Eutectic Alumi-
num Process) according to simple
programming procedures.

FEATURES

= Organization: 4096 words
by 4-bits, fully decoded

*» TTL. compatible inputsioutput

+ Fast Access Time:

MB7134E: 55 ns max.
35 ns typ.

MB7134H: 45 ns max.
35 ns typ.

+ Proven high programmaility
and reliabitity of DEAP™
{Diffused Eutectic Aluminum

Process)

* Single +5V supply voltage

The sophisticated passive isola-
tion termed IOP (lsclation by Ox-
Ide and Polysillcon) with thin
epitaxial layer and Schottky TTL
process permits minimal chip
size and fast access time,

The extra test ceils and unique
testing methods provide enhanc-
ed correfation between program-
med and unprogrammed circuits
in order to perform AC, DC and
programming tests prior to ship-
ment. This resuits in extremely
high programmability.

* Low Cumrent PNP inputs

* AC characteristics guaranteed
over full operating voltage and
temperature range via unigque
testing techniques

+ Simphfied and lower
programming

* Three-state outpuis

* Two chip enable leads
tor simplified memory
expansion

s Standard 20-pin DIP package

MB7134 BLOCK DIAGRAM
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This device contalns circullry to protect the In-
puts against damage due tl high static
vollages or slechric fislds. Howevar, it is advis-
ed that normal precaultons he taken to avoid
appllcation of any voltage higher than max-
imum raled voltages to this high impadance
circult.
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MB7134E/MB7134H

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Valus Unlt
Power Supply Voltage Vo —051t0 +7.0 ¥
Power Supply Voltage (during programming) Yoo -051t0 +75 v
Input Voltage Vin -15to +55 ¥
Input Voltage {during programming} VierG 225 v
Cutput Voltage {during programming) VoPRG -051t0 +225 v
Input Current N —20 mA
Input Current {during programming} PRG +270 mA
Cutput Current lout +100 mA
Qutput Current (during programming) loPRG +150 mA
Storage Temperature Tstg ~65to +150 *C
Output Voltage Vourt -0510 +Vgoo v

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM BATINGS are exceeded. Functional gperation should be
restrictad t0 the condilions as detailed in 1he operational sections of this data sheet.

RECOMMENDED OPERATING CONDITIONS

Paramster Symbol Min Typ Max Unit
Supply Voltage Voo 475 5.0 525 v
Input Low Voltage ViL 0.0 — 0.8 v
Input High Voltage VIH 2.0 - Ve v
Ambient Temperature Ta 0 — 75 G
DC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.

Parameter Symbol Min Typ Max Unit
Input Leakage Current (Vi = 4.5V) R4 - - 40 .y
Input Leakage Current (Vi = 55V IRz — — 1.0 mA
Input Load Current (VL = 0.45V) Ie — — —250 #A
Output Low Voltage {lo. = 16mA) YoL - - 0.50 v
Output Leakage Current (Vg = 2.4V, chip
disabled from a low) loiH — — 40 pA
Qutput Leakage Current (Vo = 0.5V, chip
disabled from a low) low — —_ —40 uA
Input Clamp Voltags {iy = —18ma4a) Vic — — —1.2 v
Power Supply Current {V|y = OPEN or GND) lec - 120 170 ma
Output High Voltage {lg = —2.4maA) Vou " 24 — — v
Qutput Shaort Circult Current (Vg = GND) log™ -15 — —60 mA

* Note: Dencles guaranteed characteristics of output high-level {ON) state when the chip enabled and 1he programmed bit is address-
2d. These charactaristics cannot be tested priar to programming, but are guaranteed by factory testing.

AC CHARACTERISTICS
Full guaranteed operating ranges unlgss otherwise noted.
MB7134E MB7134H
Parameter Symbol Unit
Typ Max Typ Max
Address Access Time taa 35 35 45 ns
Output Disable Time tois - — 40 ns
Output Enabie Time ten - - 40 ng
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INPUT CONIHTIONS

Arnplitude -2 oo

Rise and Fall Time

Frequency ««-:-vxoves

AC TEST CONDITIONS

......... 0V to 3V
......... 5ng from 1V to 2V
--------- 1MHz

OPERATION TIMING DLAGRAM

MB7134E/MB7134H

ADDRESS INPUT

CHIP ENABLE INPUT

X

(1.5\.’

CE

ME 7134
R4 Rz L
47052 L3 WpF
VIH
Vl!.

CE

OUTPUT

CE

CHIF ENABLE INPUT

CE

OurTPuT

Vo, + 0.5V

VoL

Notas: Qutput disabie time is the time taken for the cutput to reach a high impedance state when elther chip anable is
taken to the inactive state. Cutput enable time is the time taken for the output to becomne active when both chip
enables are taken to the active state, The high impedance state is defined as a point on the cutput waveform
equal to a AV of 0.5V from the active cutput level,

CAPACITANCE = 1MHz Voo = +5V, Viy = +2V, Ty = 25°C)
Parameter Symbol Min Typ Max Unit
Input Capacitance o - - 10 pF
Output Capacitance Co — _ 15 oF
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MB7134E/MB7134H
TYPICAL CHARACTERISTICS CURVES

hya INPUT CURRENT line INPUT CURRENT lgr CUTPUT LOW CURRENT
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- o 5 =R IV
o] 1 w
g . e = z_ —-""(( T 50
29 3 «
w E "’j? Vep=4.6v_] EE 1p ;5( Vee=45V_§ o
C -0 ~Veo @ = . 40 7
Tz Vee 5.0V 2t Voeshov z )
e E VeeTsEY W %‘ Vo5 BV S 30 /
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D -20 E2 -2 2 r
4 E E
= g 2, /
= o 10 I/
-30 =30 2 O A
0 a 10 20 210 [ [ 2.0 2 Tg 200 400 00
Vg INPUT VOLTAGE (v) Vip INPUT YOLTAGEWVE Vo, OUTPUT LOW VOLTAGE IimVi
low OUTPUT HIGH CURRENT tas ACCESS TIME tgis DISABLE TIME
z ¥ Yoy OUTPUT HIGH VOLTAGE vs Tg AMBIENT TEMPERATURE ve Ts AMBIENT TEMPERATURE
E T T 70 70
= TA=25°C
= . -
= ¢] = B0 £ 60
T / / £ Vep=d.5Y
A w w
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5 50 ! ﬁ B0
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w 0Py A BY S 40
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2 30 TecTY w 30
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INPUT/OUTPUT CIRCUIT INFORMATION

MB7134E/MB7134H

INPUT

In the nput clrcuit, Schottky TTL cir-
cult technology is used to achieve
high-speed operation. A PNP tran-
sistor in the first stage of input circuit
improves input highflow current
characteristics. Also, the input circuit
includes a protection diode for
reliable operation.

THREE-STATE OUTPUT

A “three-state" output is a logic ele-
ment which has three distinct output
states of LOW, HIGH and OFF
{wherein OFF represents a high im-
pedance condition which can neither
sink nor source cusrent at a definable
logic level) Effectively, then, the
device has all the desirable features

MB7134 INPUT CIRCUIT

AR
"Wy

Yoo
INPUT O K £— 4
=

of a totem-pole TTL output {e.g.,
greater noise immunity, good rise

time, line driving capacity), plus the
ability to connect to bus-organized
systems.

In the case where two devices are on
at the same time, the possibility ex-
ists that they may be in opposlte low
impedance states simultanecusiy,
thus, the short clrcuit current from
one enabled device may flow through
the other enabled device. While
physical damage under these condi-
tions is unlikely, system noise pro-
blems could result. Therefore, the
system designer should consider
these factors to ensure that this con-
dition does not exist.

Also in the output circuit, Schottky
TTL circuit technology is used to
achieve high-speed operation. Also, a
PNP transistor is provided in the out-
put circuit to decrease the load on the

MB7134 OUTPUT CIRCUIT

Yoo

%@ QUTPUT

=

Chip Enabie ¢ircuit.
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FUJITSU

MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 16,384-BIT PROM

MB7137E/H
MB7138E/H

: DESCRIPTION

i The Fujitsu MB7137/MB7138 are
| high speed Schottky TTL elec-

trically field programimable read
only memeries. With open collec-
tor outputs on the MB7137 and
three-state outpuis on the
MB7138, memoty expansion is
simple.

The memory is fabricated with all
logic ‘“zeros™ ({positive logic).
Logic level “ones” can be pro-
grammed by the highly reliable
DEAP™ (Diffused Eutectic Alumi-

The sophisticated passive isola-
tion termed I1OP (Isclation by Ox-
ide and Polysilicon) with thin epit-
axial layer and Schottky TTL pro-
cess enables small chip size and
fast access time.

The extira test cells and unigue
testing methods provide enhanc-
ed correlation between program-
med and unprogrammed cirguits
in order to perform AC, DG and
programming tests prior to ship-

CERAMIC PACKAGE

num Process) during asimpie pr-  ment. This results in extremely DIP-24C-A01
gramming procedure, high programmability.
FEATURES
» Organization: 2048 words x + Three Chip Select leads for
bits easy memory expansion
* Fast Access Time: « Standard 24-pin DIP package
MB7137E/MBT138E: * MB7128 pin compatible with
55ns Max. industry standard products: PIN ASSIGNMENT
35ns Typ. HM76161, 3636, 285166,
MB7137H/MB7138H: 825191, 93511 ~\_ ]
45ns Max. » MB7137 pin compatible with: u 24 ] Vee
36ns Typ. 825190, 275190, 98510, s} 2 23 14
* TTL compatible inputioutput HM78160 as] 3 221 Jag
* AC characteristics are A ] 2 21 ] A
guaranteed over full MB7137/MB7138 asl] & 207 cspven
operating voltage and BLOCK DIAGRAM ] 6 Bd 1 os
temperature ranges 2 Y 3
via unigue testing 89 o~ ST I ;E 1] 1cs;
techniques :' g: g o8 g 17 o
» Low power dissipation: * aow o] 9 .| 1o
160mA max. o] e DY R oo o
' = Proven high programmabllity ., | 0s1 11 147 0s
and reliability of DEAP™ g O]
(Diffused Eutectic Aluminum 4, 5| Ghol {12 3] 104
Process) 183
» Simplifled and lower power N , o
programming " This device contains circuitry to protect

the inputs against damage due to high

Ay O] cOLUMN
:> stalic voltages or electric fields. However,

ADDRESS

& % 16 INPUT MULTIPLEXERS
Aw O— BUFFERS

* Low current PNP inputs

. it Is advised that normal precautions be
* MB7137: Open collector fur 0 taken to avoid applic.atlon:of any voltage
outputs _ I T T T T L1 1 nigner than maximum rated voliages to
+ MB7138: Three-state outputs cs5, 0 cHIP this high impedance circul.
€520 selECT $ 2 « QUTPUT BUFFERS
€5, 0

sadd il

Oy Oy U5 Q5 Oy Oy 0z Oy
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ABSOLUTE MAXIMUM RATINGS (See Note)

MB7137/MB7138

Rating Symbol Value Unit
Power Supply Voltage Yoo 0510 +7.0 V
Power Supply Voltage (during programming) Voo 0510 +75 vV
Input Voltage ViN -1.5t0 +55 v
Input Voltage (during programming) VIPRG 225 V
Output Valtage {during programming) VoPRG ~0.5to +22.5 v
Input Current iy =20 mA
Input Current {during programming) lirrG +270 ma
Output Current lour +100 mA
Cutput Current {during programming}) loPRG +150 ma
Storage Temperature Tstg —85 1o +150 c
OQutput Voitage Yaut —-051to +Vog v

Mote: Parmanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
resiricted to the conditions as detailed in ihe operational seclions of this data sheet,

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Vollage Vg 475 50 5,25 v
Input Low Voltage ViL 0.0 - 0.8 v
Input High Voltage Vin 2.0 — Vee v
Ambient Tempearature Ta 0 - 75 G
DC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.

Parameter Symbol Min Typ Max Unit
Input Leakage Current (Viy = 4.5V) Ir1 — - 40 s
Input Leakage Current {Vjy = 5.5V) gz — — 1.0 mA
Input Load Current (V) = 0.45V) Ir — — =250 pA
Output Low Voltage (lgr = 10mA) VoL — — 0.50 v
Output Leakage Current (¥ = 2.4Y, chip MB7137 loik — — 40 A
digable from a low) MB7138 logH — — 40 A
Qutput Leakage Current (Vg = 0.5V, chip I _ . —ap A
disabled from a low) oI "
Input Clamp Voltage iy = —18mA) Vig — — -1.2 v
Power Supply Current {Vjy = OPEN or GND [ere) - 130 180 mA
Output High Voltage (lg = —2.4mA) MB7128 Vou* 24 — - v
Output Short Circuit Current {Vg = GND MB7138 los® —15 —_ —50 mA

* Note: Denotes guaranteed characteristics of output high-level {ON}) state when the chip enabled and the programmed bit is address-
ed. Thase characteristics cannot be tested prior to programming, but are guaranieed by factory lesting.

AC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.
MB7137TE/MB7138E MB7137H/MBT138H
Parameter Symbol
Typ Max Typ Max Unit
Address Access Time taa 35 55 35 45 ns
Cutput Disable Time tmg - 40 - 40 ns
Output Enable Time ten — 40 — 40 ns
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MB7137/MB7138

R

Voo AC TEST CONDITIONS

INPUT CONDITIONS
Amplitude

Rise and Fall Time
Frequency

oV o IV
5 ns from 1V 1o 2V
1 MHz

MBT137/MBT138
R, Ry c,
4700 | 10008 | 30pF

ADDRESS INPUT

OPERATICN TIMING DIAGRAM

X

)

<1,5V

[}

CHIP SELECT INPUT

CHIP SELECT INPUT

X

OUTFUT

cs

&3

QUTPUT

Yoo

Noteas: Quiput disable time is the time taken for the output to reach a high impedance state when either chip enable is
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip
enables are taken to the active state. The high impedance state is defined as a point on the cutput waveform
equal to a AV of 0.5V from the active output level,

CAPACITANCE (f = 1MHz, Voo = 45V, Viy = +2V, Ta = 25°C)

Parameter Symbol Min Typ Max Unit
input Capacitance G _ — 10 pF
QOutput Capacitance Co — - 15 pF
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{ya, ADDRESS INPUT

CURRENT {ua)

MEB7137/MB7138

TYPICAL CHARACTERISTICS CURVES

Ina INPUT CURRENT

¥s Viy INPUT VOLTAGE

Iiyg INPUT CURRENT

vs Vi INPUT VO

loL QUTPUT LOW CURRENT

LTAGE vs QUTPUT LOW VOLTAGE

N T T T T Tremar
Ta225°C | Taz28°C ‘ ; 7 e J /
o —+ 5 o } E gnl Veo =3.0
o -
2 b &n
2 = S Z
wg . z /|
-10 @ o £ 4
a = g /
il B 4
« z
| =34 g
e S R S w 7
- o |
g g /
T t K T = M B3 1T
w0 | MBAMETIad 2 MB7137/MBT7138 ° 4 |
~1.0 o 1.0 2.0 S0 0 1.0 2.0 w00 10 600

Vi, INPFUT YOLTAGE (w)

IgL. OUTPUT LOW CURRENT (mA}

ACCESS TIME 1,4 (ns}

IgL QUTPUT LOW CURRENT

vsVo OUTPUT LOW VOLTAGE

o

80—

LT
T,=25°C /

Voom5.av
|

50

40

30

20

/L]
/

10

D4 ;

i / MB?’133

(1]
0
VoL

200 400 00
, QUTPUT LOW VOLTAGE (my)

tas ACCESS TIME
vs AMBIENT TEMPERATURE

Voo =4.5Y

/ }"c:c=5.:0\"
Voo=3.9V

F— Fi p—

104

MBI
I

¢
—50

0 W 160
Ta (*C) AMBIENT TEMPERATURE

¥y, INPUT YOLTAGE V]

o, QUTPUT HIGH CURRENT imAl

loyt OUTPUT HIGH CURRENT

vs Vou OUTPUT HIGH VOLTAGE

T T
Ta=25"C

g — et

PO (S S T

1
i | I MB7138
¢ 1 2 % 4 5 & 7
Von, QUTPUT HIGH VOLTAGE V)

tas ACCESS TIME
vs AMBIENT TEMPERATURE

70
E 60
w 5n
g Vg5V
@ 40 /'*‘7Vcc=:-§:
. NIy

g an cC ' -
< - :
{_20 I — |
4 L L

10 T S —

L [ MEBE7138
0 . .
-60 0 50 100

Ta AMBIENT TEMPERATURE {°C)

VoL {m¥) OUTPUT LOW YOLTAGE
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MB7137/MB7138

DISABLE TIME Ipg (ns)

ENABLE TIME tgy (ns)

DELAY TIME INCREASE (ns)

TYPICAL CHARACTERISTICS CURVES (Continued)

ois DISABLE TIME

vs AMBIENT TEMPERATURE

Voo=4.5V
4

NS>
]

1
MBI
J—

—50

9 50 104

Ta (°C) AMBIENT TEMPERATURE

ten ENABLE TIME
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-
=

=
=

Sy

=l

BT

[

e

= o

] 50 10
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¥8 C) LOAD CAPACITANCE

[
‘ MBI

tar DELAY
LY L /
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VR e

N

g

__..--”"'"L-‘
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MB7137/MB7138

characteristics. Also, the input circuit
includes a protection diode for
{3-state) compared to OmA for the
MB7137 {open-collector).

reliable operation.
OFPEN-COLLECTOR OUTPUT INPUT
THREE-STATE OUTPUT

A “three-state” output is a fogic ele-

The open-collector is often utilized in
ment which has three distinct cutput ' » Output
states of LOW, HIGH and OFF
{wherein OFF represents a high im-
pedance cendition which can neither
sink nor source current at a definable

INPUT/QUTPUT
CIRCUIT INFORMATION MB7137/MB7138 INPUT CIRCUIT
INFUT
In the input circuit, Schottky TTL cir-
cuit techology is used to achleve 1 Veo
high-speed operation. A PNP tran-
sistor in the first stage of the input cir-

cuit improves input highflow current
high speed applications where power
dissipation must be minimized. When
the device is switched, there is no cur- * ¢ 1~

rent sourced from the supply rail. -
Consequently, the current spike nor-

mally associated with TTL totem-pole

outputs is eliminated. In high frequen-

cy applications, this minimizes noise

problemns {false triggering) as well as MB7137 QUTPUT CIRCUIT

power drain. For example, the tran-

sient current {low impedance high-

level to low impedance low-level) is

typically 30mA for the MB7138

logic level} Effectively, then, the

device has atl the desirable features

of a totem-pole TTL output (e.q.,

greater ncise immunity, good rise

time, line driving capacity), plus the

ability to connect to bus-organized

systems.

In the case where two devices are on ME7138 OUTPUT CIRCUIT

at the same time, the possibility ex- Vee
ists that they may be in opposite low

impedance states simultaneously;

thus, the short circuit current from
one enabled device may flow through |
the other enabled device. While
physical damage under these condi-

tions is unlikely, system noise pro-
blems could result. Therefore, the
system designer should consider -—O QUTPUT
these factors to ensure that this con-
dition does not exist. % {7
=

Also in the output circuit, Schottky
TTL circuit technology is used to
achieve high-speed operation. Also, a
PNP transistor is provided in the out-
put circuit to decreasa the load on the
Chip Enable circuit.
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MB7137/MB7138

MB7137/MB7138 BIT MAP
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FUJITSU
MICROELECTRONICS

HIGH SPEED SCHOTTKY
TTL 32,768-BIT PROM

MB7141E/H
MB7142E/H

1
|

DESCRIPTION

The Fujitsu MB7141 and MB7142
are high speed electrically field
programmable read only mem-
ories. With open collector outputs
on the MB7141 and three-state
ocutputs on the MB7142, memory
expansion is simple.

The memory is fabricated with all
logic “zeros” (positive logic).
Logic level “ones” can be pro-
grammed by the highly reliable
DEAP™ (Diffused Eutectic Alumi-
num Process) during a simple pro-
gramming procedure.

FEATURES

s Drganization: 4086 words
x 8 bits, fully decoded
s TTL compatible input/output
» Fast Access Time:
MB7141E/MBT7142E:
85 ns Max.
45 ns Typ.
MB7141HIMBT7142H:
55 ns Max.
45 ns Typ.

The sophisticated passive iscla-
tion termed YOP (Isolation by Ox-
ide and Polysilicon} with thin
epitaxial layer and schottky TTL
procass permits minimal chip
size and fast access time,

The extra test cell and unique
testing methods provide enhanc-
ed corrslation between program-
med and unprogrammed circuits
in order to perform AC, DC and
programming test prior te ship-
ment. This results in extremely
high programmability.

+ Low powsr dissipation:
185mA max

» Single +5V supply voltage

» Simplified and lower power
programming

= Proven high programmability
and reliability of DEAP™
{Ditfused Eutectic Aluminum
Process}

* {ow cuirent PNP inputs

MB7141/MB7142 BLOCK DIAGRAM

Ay O——

Ay [o

Az O—

b O——  AOW :> 32768 (256 128) BIT
ADDRESS

MO EOFrERS MEMORY CELLS

A [o

As O—

Az oO—

Ay O—rr

23 0——] coLumn
ADDRESS [T 8 16 INPUT MULTIPLEXERS

A0 O—— BUFFERS *

At O—

EBio—  cwr :>

— 8 x OUTPUT BUFFERS

T, 0— SELECT

LILLLLDLS

Oy O7 O Q5 Oy O3 07 Oy

CERAMIC PACKAGE
DIP-24C-A01

* MB7141: Opeén coilector
ocutputs
* MB7142: Thres-state ocutputs
* Two chip select leads
for easy memory expansion
» Standard 24-pin DIP package
= MB7142 pin compatible with
N825321, HM76321

and 3632
PIN ASSIGNMENT

Az ~ 281 VectPVer)
Asd2 23[1 Ag
LYIRE 2[ Ay
ALl g 21[0Ay
mils 35 201&yevep
Az[]s gé 187 A
MmOz 2§ O
s B 17010
s 1607
010 1850,

0y 1 140,

GND[]12 130,

This device contains clrcuitry to peotect the
inputs against damage due to high slatic
valtages or electric fields. However, |t is ad-
vised that notmal precautions be taken to
avoid application of any voliage higher than
maxImum rated voitages to this high im-
padance circuit.
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MB7141/MB7142
ABSOLUTE MAXTMUM RATINGS (Ses Note)

Rating Symbol Value Unit
Power Supply Voltage Yeo —05to +7.0 vV
Power Supply Voltage (during programming) Voo —_0B5to +75 v
Input Voitage Vi —1.510 +5.5 v
Input Voltage {during programming) VIPRG T v
Qutput Voltags (during programming) - VoraG _05to +225 v
Input Current ™ —20 mA
Input Current {during programming) lpRG _H._ +270 ma
Qutput Gurrent louT ] +100 ma,
Qutput Current {during programming) loPRG “ +150 mA
Storage Temperature . Tstg -65 to +150 °C
Outpul Voltage VouTt -051t0 +Vpo v

Note: Permanen! device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
rastricted to the cenditions as detaiied in the operational sections of this data sheet.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Voo 475 50 5.25 v
Inpul Low Voltage ViL 0.0 — 08 v
Input High Vofla_gi o _ Vin 20 — Vcc W
Ambient Temperzature Ta 0 - 75 C
DC CHARACTERISTICS
Full guaranteed ranges unless otherwise noted.
Parameter Symbol Min Typ Max Unit
Input Leakage Current (V)q = 4.5V) In1 — — 40 A
Input Leakage Current (Vg = 5.5V) g2 — — 1.0 mA
Input Load Current (V) = 0.45V) If — — —260 ey
Qutput Low Voltage (I, = 16 mA) VoL - —_ .50 v
Qutput Leakage Current MBTY 141 loLk —_ —_ 40 A
{Vp = 2.4V, chip disable from a low) MB7142 loH —_ — 40 i
(c\)itgiu:).;?kcigi: c{l:i:gl:?ll:atd from & high) MB7142 loiL - - —40 HA
Input Clamp Voltage (i = — 18mMA) Vic = - -1z v
Power Supply Current (V| = OPEN or GND) loo — 140 185 mA
Output High Voltage (lp = —-2.4mA) Vou* 24 —_ - v
Output Short Circuit Gurrent (Vo = GND} g -15 —_ —60 mA

*Note: Denctes guarantzed characteristics of output high-level {ON) state when the chip is enabled and the pragrammed bit is ad-
dressed,. These characteristics cannot be tested prior to programming, but are guaranteed by tactory tasting.

AC CHARACTERISTICS
Full guaranteed operating ranges unless otherwise noted.
MBT14ME/MBT142E MBTIMHMBT142H
Parameter Symbol Typ Max Typ Max Unit
Address Access Time tas 45 &5 45 55 ns
Qutput Disable Time tois — 40 - 40 ns
| Output Enable Time EN — 40 — 40 ns
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MB7141/MB7142
AC TEST CONDITIONS

1 Vee I
iR |
INPUT CONDITIONS Frr——— |
=t Amplilude OV to 3V A R C
' Rise and Fall Time 5 ns Irom 1V 1o 2V 1 2 '-F
T ] Frequency 1 MHZ 3004 8009 0p
.
& |
|
i
OPERATION TIMING DIAGRAM

ADDRESS INPUT

cs
CHIP SELECT INPUT
cs

OUTPUT

cs
CHIF SELECT INPUT XLSV 1.5V

cs

OUTPUT

VoL

Notes: Qutput disable time is the time takan for the output to reach a high impedance state when either chip enable is
taken 1o the inactive state. Qutput enable time is the time taken for the culput to become active when both chip
enables are taken to the active state, The high impedance state is defined as a point on the output waveform
equal to a AV of 0.5V from the active output level,

CAPACITANCE (f =1 MHz, Vs = 45V, Viy = +2V, Ty = 25°C)

Paramstar Symbol Min Typ Max Unit
Input Capacitance C — — 10 pF
Output Capacitance Cp — — 15 pF
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MB7141/MB7142
TYPICAL CHARACTERISTICS CURVES

Iiya INPUT CURRENT Iing INPUT CURRENT Ia; OUTPUT LOW CURRENT
vi Vi INPUT VOLTAGE vs Viy INPUT VOLTAGE vs Vg OUTPUT LOW YOLTAGE
L T T L T 70
TAs25C || TaA-25°C : T Ll
OF— —a— | - o E g Ty=25°C
| ¢ ER A
= o
z —r— £ - '('/ : £ 5 ‘ ;
zZT z et b = | |
ég-‘lﬂ '4':"'_1%;,(\‘(:6:4@"_ §f_10 __ fr—t— Vee=4.5v _| W a0 |
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TYPICAL CHARACTERISTICS CURVES (Continued)
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MB7141/MB7142
INPUT/OUTPUT CIRCUIT INFORMATION

INPUT

In the input circuit, Schottky TTL cir-
cuit technology is used to achieve

4 v,
high-speed operation. A PNP tran- co
sistor in the first stage of input circuit -
remarkably improves input highfiow

=

MB7141/MB7142 INPUT CIRCUIT

ARA
¥

current characteristics, Also, the in-
put circuit includes a protection diode s
for retiable operation.

OPEN COLLECTOR OUTPUT

The open-coltector output is often uti-
lized in high speed applicaticns
where power dissipation must be min-
imized, When the device is switchad,
there is n¢ current sourced from the
supply rail. Consequently, the current
spike normally associated with TTL

INPUT - K +4

totem-pole outputs is eliminated. In

high frequency applications, this

minimizes noise problems (false trig-
gering) as well as power drain. For ex- MB7141 OUTPUT CIRCUIT

ample, the transient current (low im-

pedance high-level to low impedance - =
fow-level} is typically 30mA for the
MB7142 (3-state) compared to OmA for

4 + F/ J—'-O Durput

the MB7141 {open-collector).

A “three-state™ output is a logic ele-
ment which has three distinct output
states of LOW, HIGH and OFF
{wherein OFF represents a high im-
pedance condition which can neither
sink nor source current at a definabie
legic level} Effectively, then, the

device has all the desirable features
of a totem-pole TTL output {e.g.,

greater noise immunity, good rise
time, line driving capacity), pius the
ahility to connect to bus-organized
systemns.

In the case where two devices are on

at the same time, the possibility ex-

ists that they may be in opposite low

impedance states simultangously;

thus, the short circuit current from

one enabied device may flow through

the other enabled device, While J
physical damage under these condi- P
tions is unlikely, system noise prob- * e
lems could result. Therefore, the

system designer should consider

these factors to ensure that this con-

Vce
OUTPUT
dition does not exist. ?
L

THREE-STATE QUTPUT
MB7142 OUTPUT CIRCUIT

=
>

Afso in the output circuit, Schottky
TTL circuit technology is used to
achieve high-speed operation. Also, a -
PNF transistor is provided in the out-
put cirguit 1o decrease the load on the

Chip Select circuit.
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MB7141/MB7142 BIT MAP
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LOT ASSURANCE TESTS

Test' Test MIL-STD-8338 Q'ty/Acceplance No. {LTPD)
Growp Method No. Leval A Level B Lovel C
Al Static Tests at 25°C a5/ {5 4510 {5) 450 ()
A2 Dynamic Tests at 25°C 450 (5) 4510 {5) 450 B
Al Functional Tests at 25°C 4510 (5) 45/ {5 4510 (5}
Static Tests at Max, Product 320 {7 30 @ 2200 (10}
Rated Operating Temp. Dependent
Dynamic Tests at Max. | 320 (7) 20 7 2210 {10)
Rated Operating Temp.
AB Function Tests at Max, 2210 (10 220 (10) 15/0 {15}
Rated Cperating Temp.
23] External Visual 20081 20 20 21
Physical Dimensions 2018 20 20 20
82 Thermal Shock 01128 100 - —
(Test Conditions & ~ F}
Temperature Cycling 1010.2° 1010 — —
{Test Conditions & — G)
Soldering Heat 2031.1* 10/0 - —
83 Machanical Shock 200227 10/ — —
{Test Conditions A - G)
Vibration, 2007.13 1000 - —
Variable Frequency {Test Condilions A ~ C)
Constant Acceleration 20028 10/0 - —
(Test Conditions A ~ J)
B4 Soldarability 20032 1000 100 100
B5 Lead integrity T 2004, 20 — —
B& Resistance to Solvents 20151 30 30 30
B7 Internal Yisual and 2014 210 110 10
Mechanical
B8 Bond Strength M. 210 1.510 1.50
{10 Wiras/Device)® {Test Conditions & — H)
B9 Die Shear B 2019.1 30 = —
B1Q High Temperature 1008.137 181 - _
Storage (Test Conditions A - H)
B11 Steady State Life 1005.2%7 251 - —
{Test Conditions A ~ F)
Steady State Humidity
B12 {Plastic Package Only} 1038° 181 — —
Notse 1. Test Groups denote individual tests employing individual samplas, when several lests are grouped together

within the same test, the sample is used to perform all tesls within that test group.

2. Vsluas given dengte {he minimum size of sample to be testad to assure, with 309% conlidence, that a lot having a
percant defective agqual to the specifiad LTPD will not be accepted. Should the number of devices Talling the
spacilied tests axceed the accepiance number shown, 1he sample size may be increasad one time only; for thase
cases, the LTPD value will ke al least equivalent 10 (and In some cases may be mare stringent than) thaet specified

in this table,

~N ;e

. Spacific Test Condition employed will depend on the 1ype and expected application of device being tested.
. Tested in accordance with MIL-STD-750B.
. The flgures shown (e.g., 2/}, atc.) represent groups of 10 wires pulled per device,

. Testad in accordance with MIL-STD-202E but whh the Fujltsu specific conditions.

. It no falluras ocgur during the st 128 hours of 1esting, the test may be stopped and the lot accepted.
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PERIODIC QUALITY CONFORMANCE TESTS’

Test! Test MIL-STD-B83R QtyiAcceptance No. (LTPD)
Group Method No. Leval A Level B Level ©
Al Static Tests at 25°C 450 {5 450 {5) 450 5
A2 Dynamic Tests at 25°C Product Depandent 4510 {5 4580 5 450 5
Ad Functional Tests at 25°C 4500 {5 450 {8 454 (5]
G Externat Visual 20031 2 20 20
Physical Dimensions 20§ 20 20 210
c2 Tharmal Shock 10112 - 10/ 1000
(Test Conditions A - F}
Tamperature Cyciing 101027 — 10/0 101
(Test Conditions A - G)
Soldering Heat 2031.4* — 100 1040
ca Mechanical Shock 2002.2° - 1060 1010
{Test Conditlons & -~ G)
Vibration, 200717 — 107 o0
Variable Frequency {Test Condltions A ~ G} — 100 1
Constant Acceleration 200123 - 1010 108
(Test Conditions A - .J)
[o7 Internal Visual 2014 D 20 10
and Mechanical
cs Bond Strength® 20112 30 210 200
{10 Wires/Device) (Test Conditions A ~ H)
o] Die Shear 20191 - 30 o
c7 High Temperature 1008.1% — 20 M 2z m
Siorage {Test Conditions & ~ H)
] Steady State Life 1005.2% — 320 N 32/0 @)
{Test Canditlons & ~ F)
Dt Externai Visual 20081 1540 {15) 1543 {15) 1640 {15]
Physical Dimenslons =208 1540 {15) 154 (15) 1540 {15]
02 Tharmal Shock 101128 1540 {15) 150 (15} 1500 {15]
(Test Conditions A~ F) R
Temperature Cycling 010.7 1540 (15) 15/0 {15) 1500 (15)
(Test Conditions A ~ G} o
Soldering Heat 2031.1° 1510 {15) 1543 (15) 1510 {15)
03 Mechanical Shock 20027 150 {15) 1510 (15) 1510 {15)
Vibration, 200777 150 (15) 150 (15) 15/0 {15)
Yariable Frequency {Test Conditions A -~ C)
Constant Acceleration 200.2° 1540 (15} 1810 {15} 150 (15)
{Test Conditions A - J}
D4 Solderability 20002 1510 (15} 1510 {15 15/0 {(15)
b5 Lead Inlegrity 1 o004 — 1510 (15) 15/0 (15)
D6 Resistance to Solvents _2msd 150 (15} 1510 {15) 1510 {15)
D7 High Tempearature 1008.14 — 3200 (M 320 (N
Storage (Test Conditions A - H) e
D8 Steady Stale Life 1005.2° —_ 3210 T 320 (N
] Steady Stats Humidity 103E6% - 2210 {10} 2210 (10)
(Plastic Package Cnly}
D10 Sait Atmosphere 1009.2° 15/ (15} 1510 {15} 150 (15}
({Test Condltions A - D)
Notes 1. Test Groups denole indlvidual tests Incividual pigs; whan severai tests are groupsd togalher wilhin the same test group, e sample

Is ueed 1o perform all tes1s within thai
Z Valuss glven dencle the minimum size of sample 1o be lested 1o assurs, wilh a 90% confidance, thal a |0t having a parcant dafective egual to the
specitied tests excead the acceplance number shown, INe samgla 5ize may be increased ana tica only; for these tases, the LTPD value will ba at
least aquivalent to (and In somse casss may be mora siring i

rtasl g?nup.

than) that

tied In this lable.

3. Specitic Tesl Condilion employed will depend on Ihe type and expacted application of device being lested,

4. Tested in accordance with MIL-STO-7508.

5. Tha figuras shown {a.g., 20, #1c.} rapresent groups of 10 wires pullad per device.

8. Tastad in accordance with MIL-STD-202E bul with Ine Fulitsu apaciflc conditions. )

7. Test Group C is tor die-relalad 1esting performed avery thrae months, Test Group [ is for package-ralated lesling and kg perlormed svery Six months.

Test Group A ts performed each time &lther Test Group G or Tesl Group [ is partormad.
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IC MANUFACTURING FLOW CHART

- . . 100% inspection lor sample test, as required} of
Material Incoming Inspection wafars, masks, packages, piece parts, chemicals, etc.

100% test of electrical characteristics; monitor
stress test

Dicing
Seribe and Break

Chip Inspection Sample surface inspection

Pre-cap Visual Inspection 100% inspection for particle contamination
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IC MANUFACTURING FLOW CHART

Process Step QA Inspection
{cantirued)

Stabilization {post cap}

" Leak Test {caramic and metal can only} $00% fina leak test: sampta gross leak test

Lead Plating 100% visual inspaction; sample solderability test

100% externat appea'rame inspaction; samﬁle test
of physical dimensions

External Visual inspection

Lead Trim and Cut 100% external appearance inspection
Marking
' Inking 100% extarnal sppesrance inspaction
Bake 'Sampls tests for herme!lcn'\f {eeramic mlv} andg

marking pen'nanency

Bum-l.n (ﬁerforrned if réquired}

Read/Record 100% test of DC parameters

Burp-in
Final Test

100% test of DO and AC characteristics

Sample visual inspaction; sample test of electrical

Oumyoing Inspection charatteristics

Sample emvironmental nnd life tess; sample test of

Lot 1Asq.|fanu _'Tut ) alectrical charactenstms
Packaging
 Warshouse and Shipping

Legend

D Test/Inspection Process
o Production Process

0 In-process QA Operation

Note: Flow sequence may vary slightly due to individual product characteristics




ORDERING INFORMATION FRODUCT MARKING

M8 a264-15 2
LOT HIUMBER
-

PACKAGE
C-CERAMIC
M-PLASTIC
Z.CERDIP

PERFORAMANCE VARIATIONS (WHEN USED)
E, H. OR DASH NUMBERS DENOTE ACCESS TIME VARIATIONS
L-DENOTES LOW POWER

DEVICE T¥PE

MANUFACTURER DESIGNATOR
ME-DEVICE TYPE IS FUJITSU INTERNAL NUMBER
MBM-DEVICE TYPE IS INDUSTRY STANDARD
MEMORY NUMBER

PACKAGE

FUJITSU MICROELECTRONICS SALES OFFICES

1617 4481503

{408} 368-5600

(516} 273-6660

{214) 663-1616
817} 4491603

HEADGIIARTERS
Fujitsu Microelecironics
2985 Kifer Road « Santa Clara, CA95051 « {408) 7271700 = Telex Mil; 910-338-0190

NORTHERN CALIFORNIA CHICTAGD BOSTON

Fujitsu Microelectronics Fujitsu Microelectronics Fujitau Microelectronics

505 Millich Drive 1832 Hicks Road 400 Hunnewell Street

Suite 210 Sultes B&C Sulte &

Campbell, CA 35008 Rolling Meadows, IL G000 Needham Heights, MA 02194
{408) 866-5600 {3121 934-6400 {617} 4481603

TWX: 910-530-8003 TWX: 9106877378 TWX: 710-325-0805
SOUTHERN CALIFORMIA DALLAS NEW YORK

Fulitsu Microslectronics Fujitsu Microelectronics Fujitsu Microsiectronics

525 M. Cabrillg Park Crive 1131 Rockingham Cr. @ Arapaho 350 Vanderbit Motor Parkway
Suite 314 Suite 204 Suite 303

Santa Ana, CA 97201 Richardson, TX 75080 Hauppauge, WY 11787

(714) 5479525 (214} 669-1618 (518) 273-6660

TWX: 910-595-1587 TWH: 910-867-94.34 TWX: 510-227-1049
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PACKAGE INFORMATION Dimensions in inches {millimeters)
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PACEAGE INFORMATION Dimensicns in inches (millimeters)
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PACKAGE INFORMATION Dimensions in inchas {millimeters)
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PACKAGE INFORMATION Dimensions in inches {millimeters)
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PACKAGE INFORMATION Dimensions in inches (millimeters)
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PACKAGE INFORMATION Dimensions in inches {millimeters)
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REPRESENTATIVES

Arlzona

Thom Luke Sales, Inc.
2940 N, 67th Place
Suite H

Scoltsdale, AZ 85251
{602) 941-1901

Calilomia

Reed Elacironic Markeling
P.Q. Box 206

Los Alamitos, CA 20720
{714} B21-9600

TWX: 910-341.7205

Reed Elecironic Markating
P.O. Box 964

Oal Mar, CA 920%4

Flordda {conl'd)
Cryma-A-Mark Corporation
P.O. Box 33
Maltland FL 32761
{305 8312097
TWX: 810-853-5039
Cryne-A-tMark Corporation
P.G. Box 338
Palm Bay, FL 22805
305) 7270192

: S10-958-6000

la

Dinle Techmcal Marketing
925 Main Street Suile 203
Sione Mouniain,

Michigan
AP tssociates
98B0 E. Grand River
Bnghton, MI 48115

13) 229-6550

C 810-242.1510

Minnasots
Electromec Sales, Inc.
101 W, Burnsville Parkway
Burnsville, MN 55337
(612) 594-8200
TWX, 910-576-0232

New Mexico
Strabe Agsocidles
11701 Menaul Bivd. ME

Teoxan
lon Associates
1504 108th Streer
Grand Prainie, TX 75050
214} B4 7-B225
% 810-866-4845
lon Associates
8705 Shoal Graek Blvd,
Suite 213
Auslin, TX 78758
(512) 458-2908
TWX: 910-874-1355
lon Assocates
10333 Northwest Freeway
Sulte 112

e i s e g
™G 910:322-1131 i Albuguarque, NM B7112 T B10-BR1-3775
Straube Assoclates Waha o Associat {805} 202.0428 hah
255t Casey Avenug 2415 W. Stats Steeet, #10 TWx: 910-669.0628 Straube Associates
ug.sglggé A 84043 Boise, 1D B3702 Naw York 3509 §. Main Straet
1 5060 [208) 343-8850 Tach-MarkfUpsiale Assoc. Sal Lake Cuy, UT 84115

TWX: 910-379-6556 Mlinols P.0.Bax 173 {801} 2632640
Siraube Associates Sieger Associates Mendon, NY 14508 TWi: 910-925-4096
152C Maple Streat 1805 Hicks Hoad (T16) 624-3840 Waahington
3‘1%‘;'35505336”3 Aolling Meadows, IL 60008 Ohle Qlson, Ferres & Associates

(312} 9916181 Del Steffan & Associates 12727 NE 20th

TLX: 25-4022 A Tk Diiv Surte 4
Caolorado G Alpha Pal ]
Straube Associates Indinnn Cleveland, OH 44143 Ballevue, WA 38005
3689 W. 73td Avenue Sleger Associates (216} 4618333 {206) B83-7793
Westminster, GO 80030 6505 E. 82nd St. Suile 107 Det Steffan & Associates TWX: 810-443-3003
(303) 426 indianapolis, N 46750 1201 E. David Road Canads
ot S10.03803%0 {317) 5420373 Dayton, OH 45429 Fipe-Thompson Lid.
Connwetiout TLX: 27-6258 {513) 2933145 .’S:-tE{B ggennas Streel West
Comp Rep Associstes Karmas Del Stelfen & Associales uie .
605 Washinglon Avenue Sieger Associatos 173 Otterbeln Drive 53'1'?5 ?;é_ggégm M3 6E3
North Haven, CT 06473 gﬁg& rﬁ‘gg';i‘;;m Ll?sr.'%azns Loxinglon, OH 44304 TWX: 810-492-4367
f203) 2395762 (0131 6310133 ‘Okf}:‘% 2313 Pusto Fico
Elorida Waryland ahoma omp Rep Associates
Oyne-A-Mark Caporalion Componsnl Satas, Inc. ":;,“ Ms"-‘f'a‘%sr : K8 Miradere
1001 NW 62nd Streat 3701 Old Courl Ad. #14 §726 E. 42nd Stres P.O. Box 724

ie 107 MO Suite #125 Mayaguez, PR DO708
Suila 10 Baltimore, MO 21208 Tulaa, OK 74145
Ft. Lauderdale, FL 33309 30} 484-3647 '-'133> ' f309_} 8329520
{205) 7716501 TWX 710-862.0852 {#18) 664-0186 TLX: 345.2062
TWX 510-956-8872 Massachusetie Bennsylvania
Dyne-A-Mark Corporation Comp Rep Assoclates Dmni Sales
P.O. Box 8117 100 Everatt Sirast 1014 Bathighem Pika
Clearwatar, FL 33518 Westwood, MA 02080 Erdenheim, PA 18118
[217) 4414702 G17) 329.3454 1215) 233-4600
X B10-866-0438 X 710-348-1469 T 510-661.9170

DISTRIBUTORS
Alabama California Calltornla i{cont'd) Colarado

Marshall Industries
3313 South Memorial
Hunmlswille, AL 35301
{205 BA1.9235

Arlzona

Cetec

3617 N. 35th Avenue
Phoenix, AZ BEO17
{02} 272-7051

Marshall Induslries
B35 Wesl 22nd Street

TWX: 810-950-1946

Slerhng Eleclronics

2001 East Unwersity Drive
Phcanix, A% 85034

{602) 258-4521

T 910-951-1555

TLX: 867-117

Time Elecironics Arlzona
1203 W. Ganeva Drive
Tempe, AZ A5252

(602) 957-2000

Calec Electronics
721 Charcot Avenug
San Juse, CA& 35131
{408y 263-7373

TW 8103380288
Celac Electronics
5610 E. Imperial Hwy
Soulhgale, CA 90250
{213) 7736521

TWx: G10-583-1047

Cetec Electromes
3940 RAulfin Streel
LUnil E

San Diego, CA 82123
{T14) 2785020

Marshall Industries
BO15 Deering Avenue
Cancga Park, CA 91304
(213} 998-5001

TWX: 910-494-4821

Marshall Industries

9674 Talsiar Avenue
El Monte, CA 91731

{213} 6860141

TWX 810-587-15685

TV 910-5R7-3448

Marshall Indusines

10105 Carcoll Canyoen Road
San Diego, GA 92131

(714} 578-9600

TWX: 910-322-1353

Marshall (ndusines
758 Palomar Avenue
Sunnyvale, Ca 94086
(408) 7321100

Marshall Industnes
17321 Murphy Avenua
Irving, CA 92714
{714} 556-6400
213} 443-3724

i H0-595-1969

Time Electromecs Noreal
1339 Moflen Park Drive
Sunnyvalg, GA 24086
[408) 734-20948

TLX: 172-233

Time Electionics Was)
19210 . van Ness
Torrance. CA G0501
{213) 320-0880

TW: 910-345-6650

Marshall Industries

{3USJ 4571818
TWX: §10.938-2902

Connectleut

Marshall Indusiries
Village Lane

Barnes tndustrial Park
Wallinglosd, CT (6492
203) 2653822

TWX: 710-476-0300
Milgray Connecticul
378 Bosion Post Road
Qianga, CT 08477
{203} 7950711

Flarida

Marshall Industries

4205 341h Sireel SW
Orlando, FL 32805

[305) 8411878

Milgray Florida

1850 Lea Road, Suita 104
Winter Park, FL 32789
[305) Ba7-5747



DISTRIBUTORS (Continued)

Florida {cont'd)

Time Electronics Florida
GE10 W 2151 Avenue
FI. Lauderdale. FL 33309
{305) 9744800 :
TWX: 510-856-0408

Goorgia

Marshall Industrag
43648 Shackelford Road
Morcross, GA 30093
(404) B23-5750
TWX: 810-766-3069
Milgray -Allama

17 Dunwoody Park
Suite 102

Aflania, GA 30338
{04 393-0686

Ninois

Clagsic Componan Supply
3328 Commarcial Avenis
Narthbrook, IL 60062
(312 272-9650

TWN: 910-686-4783
Intgregmp ing

2200 N. Stoningten
Hofiman Estates. IL 60135
(312] 8432040

Marshall Industnes

643 Thomas Drive
Bensenville, IL 5HO6
(312) 595-6622

TwX: 810-256-4185

Kansas

Milgray Kansas

G301 W. 63rd. Sireat
Cverland Park, KS 86202
(913) 2388800

Maryland

Marshall Indusines
16760 Cakmont Avenug
Garlharsburg, MD 20760
[3D1) B4D-9450

TWX. Y10-628-8748
Milgray Washington
11820 Parklawn Criva
Roorn 102

Rockvitle, WD 20852
(3011 466-5400

TWX: 710-926-1126

Massachusetis

Cavabar Companents, Inc
220 Raservoir Streel
Neednam Heighis, MA 02194
[B171 4453112

Fulure Eleciranics Corp.
133 Flanders Road
Westboro, MA 01581
{617} 366-2400

Twx 710-380-0374

Marshall Induslnes
Qne Walshire Road
Burlington, Ma §1805
617 2728200

Tw T10-352-6358

Miigray Mew England
79 Terrace Halt
Burhington, Ma {1303
(BT 2726800

TWX. 710.332.6508

Massachuseiis {cont'd)
Slerhing Eleciromss

11 Waverly Oaks Road
Wallham. MA 11254
(617 B94-6200

TLX 523438

Time Eleciromics New Englana
400 Mew Boslon Park
Wwoodburn, MA 01801
(617) BI3-6080

TWX: 110-393-0071

Michigan

Camelgt Electronics
37045 Schaolerafl Hwy.
Livonia, M| 48150

[312) 591.0055

Reptron ElRciromes
34403 Glendale
Lrvonia, ki 48150

13133 $25-2700

TWx 810-242.1453

Minnesola

Marshall Imdustries
13810 24th Avenue North
Suite 460

Flymouth. MM 55441
16121 559-2211

Missourl

Time Electronics Midwest
330 Sovergign Gourl

3t Lows, MO £3011
[314) 391-6444

TWX 310-760- 1693

Mew Jarsey
Marshail Industries
1111 Pauligon Avenue
Chfton. hJ 07015
1201) 340-1300

TWX: T10-888.7052
Marzhall Industries
102 Ganher Drive
W1 Laurel. Na 08064
(215 §27-1620
(609} 234-9100
WX 710- 766 3065
Mast Distrbuons

21 Broadway
Crarville, NJ 07834
(2071 2631150

TWX 51022766822

Miigray Der Valley

002 Greentree Exec Campus
Sunne B

Marltor. MJ 08053

(609) 983-5010

THWX T10-885-0405

Sterling Electromcs
774 Pleitter Bivd.

Perth Amboy, NJ 08361
1201 4428000

TLX: 138679

Naw Yark

Current Componenls
21% Marcus Biva
Hauppauge, NY 11768
(546 2732600
TWX: 510-227-6622
Marsnall Indusirires
10 Hooper Road
Encwed, MY 13780
{6071 754-1570
T 102520194

New York {cont'd)
Marshal Industies
275 Chgar Avanue
Hauppauge, WY 11783
{516} 273-2424

Marshall Industrias
1260 Scohislle Road
Rochaster, NY 14624
{716) 235-7620

TW¥ 510-253-5526

Marshall Industras
£810 Emeot Or

E Syracuge, NY 13057
{315) 432-0644

Mast Destributors

215 ibarcus Bivd.
Hauppauge, MY 11734
{516 273-4422

Milgray Electronics
181 Hanse Avenue
Freepor, MY 11520
1516} 548-5500

TWC 510.225.367 3

Ohia

Carnenat Electronics
3A2T April Lane
Columbus, OH 43227
(614) 239-0056

Marshall Indusings
6212 Executive Blvd,
Cayton, OH 45424
1513} 236-6088
TWX: B10-458-1604
Milgray Clevaland
#1455 Rockside Road
Clevetand. OH 44131
[216) 4471520

Cklahoma
Radio, Inc.

1000 South Main
Tuiga, OK 74119
(918) 587-9123
TLX 492.429

Oragon
Farroft Eleciromics

15824 3W Upper Bognes Ferry Ad.

Lake Oswego, OR 97034
(503 6B4-31(K)
TWX: HG-467 BFZ0

Pennsylvania

Time Eleclrenics Mid Anlantic
20 Parkway Avenue
Bioomall, PA 1308

(215) 358-1200

TLx: 848.317

Rhode Island
Edwards Electromes
F.0. Box 818

55 Elecsrames Or.
Warwick, Rl 02896
{401) 7B1-B00C

TWx 7103827655

Texas

Adtive Compenent Technology
15800 Addisen Aoad

Adchson, TX 75001

(214) 980-1888

7-16

Teaas (coni'd}

MarshaH Ingusires
14205 Proton Road
Dallas, TX 75234
214} 233-5200

WX 810-B60.5472
Marshall Induzstriss
3698 Wesichase Dr
Houston, TX 77042
{713} 789-8600
TWX: 910-881.6322

Weatherforg

4858 Sunbelt Drive
Dallas, TX 75248
{214) §31-7333
TWX: 910-B60-5544

Weatherforg

F600 West T.C. Jestar Blud.
Houston, TX 77014

{713} BB8. 7408

TWX: H0-281-6222

Waatharford

4861 Fregericksburg Road
Ban Antonig, TX TB%ZQ
1512} 340-3764

Washinglon

Bell Indusines
1800 132nd ME
Believue. WA 58005
(26 7471518
TWX: 910-443-2482
Marshall Industaes
1158 Indusiry Drve
Tukwila, WA 3168
[208) 575-3120
TWX 910.-444.-2274

Wisconsin

Classic Componanis
2825 5. 160th Street
Mew Berlin, Wl 53151
(414 7BE-5300
tdarsh Eleciramics
1563 5 10151 Street
Milwavkes, Wl 53214
[414) 475-5000

TWX. 810-262-3321

Canada

Future Electronics Corp.

2347 Myrnus Blvd

Fainte Claire. Quebac MR ECT
(5143 6947710

T 510-421-3251

Carsten Elecironics LTD

25 Howden Road, Unit 5
Scarborough, Omang M1R 3E3
(416} TE1-2371

TLx 06-963748






FUJITSU
MICROELECTRONICS

2985 Kifer Road
Santa Clara, Californic 95051
(408) 727-1700

Telex /l: 910-338-0190




