


MOS INTEGRATED CIRCUITS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
3100 74 3320 7-18 3751 7-40
3101 7-6 3501 7-22 3800 741
3102 7-8 3700 7-26 3801 7-47
3300 7-12 3701 7-30
3303 7-14 3705 7-32
3304 7-16 3750 7-36
MOS CROSS REFERENCE
Function T0-5 Flat Pack DIP
MOS
~ Building Blocks
#3100 — Dual 5-Input Gate X
#3101 — Dual J-K Flip-Flop X
#3102 — 3-Input Breadboard Gate X
Display Subsystems
3250 — CRT Numeric Display Gen. X
Shift Register — Static
*3300 — 25-Bit Static Shift Regis. X
*3304 — Dual 16-Bit Static Shift X
Register 2
#3305 — Quad 16-Bit Static Shift X
Register
*3306 — Dual 16-Bit Single 32-Bit X
Static Shift Register
#3801 — 10-Bit Ser/Para-Para/Ser X
Shift Register — Dynamic
*3303 — Dual 25-Bit Dynamic Shift X
Register
#3320 — 64-Bit, 4-Phase Dynamic X
Shift Register
3321 — Dual 256-Bit, 4-Phase
’ Dynamic Shift Register
Memory — Read-Only
#3500 — 256-Bit Read-Only Memory
*3501 — 1024-Bit Read-Only Memory X
Multiplex Switches
#3700 — 4-Channel Multiplex Switch
#3701 — 6-Channel Multiplex Switch
#3705 — 8-Channel Multiplex Switch X
Converters
*3750 — 10-Bit D/A Converter X X
#3751 — 12-Bit A/D Converter X X
*3801 — Same as Shift Reg. Static
Logic Subsystems
*3800 — 8-Bit Accumulator X

*Products with asterisks have data sheets available, those without — data sheets will be out in the near future.



3100
FIVE-INPUT GATE

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3100 dual five-input gate is a MOS monolithic integrated circuit. This device '
can be utilized as a logic block in an all MOS system, or as a breadboarding gate in designing customer PHYSICAL DIMENS.'ONS
integrated circuits. Input protection is provided on all inputs. 16 Lead Dual In-Line
. 310 _
290
FEATURES T
o GATE PROTECTION o [ —
o INVERTED AND NON-INVERTED OUTPUT BUFFERS o o
o AND/OR, NAND/NOR CAPABILITY MIN’{ F 141
4
=
ABSOLUTE MAXIMUM RATINGS (Notes 2 & 3) MAX.
Storage Temperature , ’ —65°C to +150°C o
Operating Temperature —55°C to 485°C T
Power Dissipation at 4-25°C : : ‘ 200 mw - 0%
Positive Voltage on any pin +03V
Negative Voltage on any pin -30V
| -
ORDER PART NO. A6J310014X
SCHEMATIC DIAGRAM e i . CONNECTION DIAGRAM
Vpp ' AND1 3
AND 2 49
> . AND3 59
PN T K
3 3 % > OR1 6 °
’ | — — I 0R2 79 P2 o
! Q Q2 -
= = ) AND1 13
1 L ' AND 2 129
1 ) 1"
AND 1" I: ._.."Agn 21 AND 3 _
15 Q2
= OR1 10 °
' : OR2 99 14 ap
OR11 3 1 OR12 AND 12 AND 22 OR 22 OR 21 -
o—ll: o E [ :Il-—o :Il—o GND - 8
Vpp = 16
NOTE: Polarity indicators (o) external to the solid
box conform to MIL-STD-806B where 0O
ANI)oli| |£'<|)D B : £ indicates the less positive state is active.
Internal to the box and in the remainder
of this data sheet conventional MOS polari-
ties are used, where Hl = ‘1" ~ —10V
and LO= 0"’ ~ Gnd.

NOTES:
(1) These ratings are limiting values above which serviceability may be impaired.
(2) Voltage levels are with respect to GND Pin.

Electrical Characteristics on Page 2 *Planar is a patented Fairchild process.
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3100

ELECTRICAL CHARACTERISTICS (Vpp = —27 2 Volts, Load = 10 M2, 10 pF, T, = +25°C unless otherwise specified)

CHARACTERISTIC ' MIN. TYP. MAX. UNITS CONDITIONS
Output Impedance to Ground 1.0 15 ke loyr = 100 A
Input Leakage Current 1.0 uA Vin=-20V
Input Capacitance 5.0 pF V=0V
Input Logic Levels
“0" Level 0 —-20 Volts
“1" Level -9.0 Volts
Input Data Pulse Width 05 us
Output Logic Levels _
“0" Level - —1.0 Volts
“1" Level -10 ' Volts
toas (Q 04 us
tpd— (Q) 04 ’ - us
toar @ 04 us
ta- @ 0.6 4s
Power Consumption 60 , mW
‘ TRUTH TABLE
TYPICAL TYPICAL A e ¢ 0 ;
R, | AN AND, [ AND Q0
OUTPUT CHARACTERISTIC TRANSFER CHARACTERISTICS OR, | OR, | AND, 2 JRNR
» l T "‘ N3 ;A 0 0 0 g (l) 0 i
e b 0o (oo 0
2 Voo * AV —| " \ ,,:D vl | 0 0 0 1 0 0 1
z < g \ o oo |1 {1 fo |1
§ Yo : \ oo ]1]0o |0 [0 |1
g w0 - = 80 0 0 1 0 1 0 1
g e B \ oo |1 ]1 o |0 |1
¢ £ \ oo 1|1 |1 |1]o
3 , Lo \ o |1 | x |x |x [1]o0
T S 1o x| x |x |1 ]o
. C \ 1|1 x [ x [x |1]o0
0 2.5 5.0 0 -3.0 -6.0 9.0 -2
ou - OUTPUT CURRENT - mA Vi - INPUT VOLTAGE - VOLTS Logical ‘1’ is more negative than —9.0 V

Logical ‘0’ is more positive than —2.0 Vand <0V

X is either ‘1’ or ‘0’

BOOLEAN FUNCTION: Q=A 4 B + CeDeE
Q=A 4+ B + CeDeE

TYPICAL PROPAGATION DELAY

INPUT OV

OUTPUT oV

OUTPUT




GENERAL DESCRIPTION — The 3101 dual JK flip-flop is a MOS monolithic integrated circuit utilizing P-
Channel enhancement technology. This device can be utilized as a logic block in an all MOS system, or as a
breadboarding flip-flop in designing custom integrated circuits. Input protection is provided on all inputs.

FEATURES

o INPUT PROTECTION
o BUFFERED OUTPUTS

« ASYNCHRONOUS SET AND CLEAR o | [
o SEPARATE CLOCK LINES '
4
=
.021
MAX.
ABSOLUTE MAXIMUM RATINGS (Notes 1 & 2) 1
Storage Temperature —65°C to 4-150°C e
Operating Temperature —55°C to 4-85°C ]
Power Dissipation at +25°C 200 mwW )
Positive Voltage on any pin +03V

Negative Voltage on any input pin

—-30V 3;3.] L

3101
DUAL JK FLIP-FLOP

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSIONS
16 Lead Dual In-Line

310

"—.290‘7

[T ]

011 \
009

ORDER PART NO. A6.i310114)(

SCHEMATIC DIAGRAM

Vop TIG
0l 115
1
Iy al i 0, ty
" 5 PRECLEAR 2
PRESET 110-¢
PRECLEAR)
3 I
5o — —0 O—
K K
) PIN 8 = GND "
Opy 0— — ez

CONNECTION DIAGRAM
(TOP VIEW)

1
1q—

P Voo

16
. 15
» o’—: —p i
3 "
1o TI b o
13
SET o l_ b 1
5 12
CLEAR OL—: [ }—Pp ser
6 m .
¥ o0—] 3o cuear
7 10
0 o—{J [——p K
[ ]
6ND o —(—] ——o 0

NOTE: Polarity indicators (o) external to the solid
box conform to MIL-STD-806B where 0
indicates the less positive state is active.
Internal to the box and in the remainder
of this data sheet conventional MOS polari-
ties are used, where Hl = ‘1" ~ —10V
and LO = ““0"" ~ Gnd.

NOTES:
(1) These ratings are limiting values above which serviceability may b; impaired.
'(2) Voltage levels are with respect to the GND Pin.
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3101

ELECTRICAL CHARACTERISTICS (Vp, = —27 =2 Volts, T, = 25°C unless otherwise specified)

Vi INPUT

TYPICAL SWITCHING WAVEFORMS

- ___ﬁv—_ "
-10v |

|
—] }‘—‘selun

o
|-1.0v

9.0V
) -10v

— i-.——-‘uleasn

Vi INPUT

T

| -1.0v

Voutput

CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Clock Frequency DC 250 kHz Vpp = —26V
Clock Amplitude —-9.0 Volts
Clock Pulse Width 1.0 us
Input Leakage Current 1.0 #A Viy=-—20V
Input Capacitance 5.0 pF V=0V
Input Logic Levels
“0" Level 0 -20 Volts
“1" Level —9.0 Volts
Input Data Pulse Width 1.0 : us
Output Impedance to Ground 1.0 kQ
"Output Logic Levels
“0"” Level -1.0 Volts
“1” Level -10 Volts
tietup 0.5 us
release 0.5 “s
tp.d + 1.0 us
d— 05 us
Power Consumption 75 mW
TRUTH TABLE
TYPICAL OUTPUT CHARACTERISTICS
e I “mc
Vop ~-&V
J K Q Logical ‘1’ is more negative g
t=n t=n+1 than —9.0V s
n Logical ‘0’ is more positive é Vou
0 0 X than—2.0Vand <0 g™ gy
0 1 0 X" is the output state 3 T~ —_
1 0 ln attime n s
1 1 X =
"'OL B —
. —
0 2.5 5.0

Iy - OUTPUT CURRENT - mA

MAXIMUM FREQUENCY VERSUS
SUPPLY VOLTAGE

1000 T
B )
£
% K
g S
£ . 406\1/ .
£ p
g Vo
'g LA~ $~<iest poINT]
0
> 1 »

Vpp - SUPPLY VOLTAGE - VOLTS
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- 3102
3 INPUT GATE

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3102 is a MOS Monolithic 3-Input Gate Integrated Circuit. This device can
be utilized as a vehicle in gaining familiarity with MOS integrated circuit logic versatility, as a building
block in an all MOS system, or as a breadboarding gate in designing complex custom integrated circuits.
Input protection is provided on all gate inputs.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature —65°C to +150°C
Operating Temperature . —55°C to +-85°C
Positive Voltage on any Pin (V.4 = 0) +-0.3 Volt
- Negative Voltage on any Pin (Vg4 = 0) : —35 Volts
Power Dissipation at T, = 25°C <200 mwW

SCHEMATIC DIAGRAM

—OD;
G10—-| B
} 0Dy, S;
62 0—f
-} ﬁD3, 32
G30——-'
_l BODY

PHYSICAL DIMENSIONS
(In accordance with JEDEC T0-100)

370
335 335
305
040 !
MAX. '%32

i

10 LEADS bred

019

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams

ORDER PART NO. ASF3102XXX

CONNECTION DIAGRAM

S3 i
= GND
TOP VIEW
NOTES:
(1) These ratings are limiting values above which serviceability of the device may be impaired.
BnvammovemanEme

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT 3102

ELECTRICAL CHARACTERISTICS (Vy,y, = 0; T, = 25°C)

CHARACTERISTICS CONDITIONS MIN. TYP. MAX. _ UNITS
Riowd Vop = —27V = 20V 140 )
Vp, =Gnd
Ron(See Figure 1) Vi =—20V 500 Q
Input Leakage Current Vin=—25V 1.0 HA
Threshold Voltage (V;,,) Vp=Vg, lIp=—104A -20 —5.5 R ¥
Input Capacitance : 4.0 i pF
Power Consumption ‘ Vop=—30V, Vy=—-10V 6.0 mW
SCHEMATIC DIAGRAM
Vbp
°
FI6. 1 RESISTANCE CHARACTERISTIC d
TYPICAL “ON” RESISTANCE
3.2 T . P4
Parameters|  Conditions TYP. I: $.
o 20 \ Rioad Vpp=—25V | 140k +—on;
4 \ Vp, =0V -
H G o—
2 s \ Ron Vos=—20V | 5009
5 \ Vps < —1.0V by, 8,
3 N Vp, =0V
=08 G : o
~— Ron Ves=—9.0V | 8002 20—
Vps < —1.0V l 0D s
l)» 40 8.0 12 16 0 2 Voz =0V 352
VGS-GATE TO SOURCE VOLTAGE - VOLTS G30—'
j GND
S3 -I-
NOR GATE CONFIGURATION LOGIC VOLTAGE LEVEL NAND GATE CONFIGURATION
: i LEVEL MIN. | MAX.
Pin8 = Pin10 = V; - Pin5=GND
Pin 1 = Pin 9 = GND Vin 1 —9.0v Pin 8 = OUTPUT
Vop = —27V =20V Vi 0 —20V Voo =—27V £ 2.0V
Vou 1 —10V
VoL 0 —1.0V Voo
o
Voo [
| :
E;I ‘¢———oVout
$ -
oVout 61 i -
Glo—-l Gzo——] G3O—-——{ -
. Gzo_—'
‘ N GaO———'

"IIJ L




FAIRCHILD MOS INTEGRATED CIRCUIT 3102

FIG. 2

TYPICAL DRAIN TO SOURCE
CHARACTERISTICS

Yoo

- .

8.0 — v 1y /
mal '5’/ A

< & N4

2

6.0

Vg -0V
Vg - 9.0V

2.0
//
4.0 7‘

Ip - DRAIN CURRENT - mA
i

NN
|

0 2.0 4.0 6.0 8.0
Vpp - DRAIN VOLTAGE - VLTS

1,0AD - LOAD CURRENT - pA

FIG. 3
TYPICAL PULL-UP RESISTANCE
\ /"
\ yan

\Rpuu-up /

N\ 4
N/
JANNEE
'Loap
/ 0
10 2 3 ©

Vpp - DRAIN VOLTAGE - VOLTS

PULL-UP RESISTANCE - kQ

APPLICATIONS — MOS logic will provide the versatility to build many different functions. The following circuits show how to build the functions using one

or two 3102 packages.

INVERTING BUFFER

Ao—e—

NON-INVERTING BUFFER

an!

o

C=AB+4+AB
EXCLUSIVE NOR

l_
]
BO-
C=AB+BA

EXCLUSIVE OR

7-10




FAIRCHILD MOS INTEGRATED CIRCUIT 3102

Vop  Cptl Vpp
e 9 9
[ [}
3 3
so—f[  Cnod l: ———|[

T

€., =AB+C,(A +B)

S = (A+B+C,)C’, , , + ABC,

FULL ADDER
vfn Vnio
"oo ' P
L L
b3 b3 b3 S
: |__] I_‘ ; Qo -0Q
0 ro—| J_j I-—><—l l;L —os ) | E
RHQJQQHS Il T Hh
. ,1 L T
c
RS FLIP-FLOP RST FLIP-FLOP TYPE D FLIP-FLOP
Vin 1 ¢T2
b3 ‘E ]
3 3 outeur

INPUT - .L
S ] +
I = FrasT =T =T
¢ 1T
L
-
H )i
- FsLow

STATIC (DC) SHIFT REGISTER BIT

OUTPUT

R L

¢ w L
1 5;24' 2 SLO *
:l <+
INPUT
o— —
-t
F L
=+

DYNAMIC 4-PHASE (4 +)
SHIFT REGISTER BIT
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3300

25 BIT STATIC SHIFT REGISTER

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION—The 3300 is a 25 bit Static Shift Register. It is a monolithic integrated circuit utilizing Planar [1*, P-channel enhancement mode MOS
technology. Input and output access is made available in 16, 8 and 1 bit increments. This device was designed for use in single phase clock sequential digital

systems as a delay line or memory element.

ABSOLUTE MAXIMUM RATINGS (Note 1)

PHYSICAL DIMENSIONS
(In accordance with JEDEC TO—100)

- 338
Storage Temperature —65°C to +150°C 305 t
Operating Temperature —55°Cto +85°C oy 185
Power Dissipation at T, = 25°C 200 mW . L
Voltage On Clock, Inputs and Supply Pins —35Vto +03V T/l — i
10 LEADS 040
312 oia. [[nﬂm]ﬂ[m 'gg)gium.
NOTES: All dimensions in inches
Peckage waight 15 103 grams
ORDER CODE A5F330014X
SCHEMATIC DIAGRAM BLOCK DIAGRAM CONNECTION DIAGRAM
(ONE BIT)
Ve
9 TOP VIEW
Vop o » '
IN_16 16 ouT 16
; } {
1
4 gs;cUT IN8 s oUT '8
DATA
INPUT : | |
1 IN 1 1 OUT 1
o = 3 S =
cP TF P
———
INTERNALLY
GENERATED
CLOCKS

NOTE: These ratings are limiting values above which the serviceability of the device may be impaired.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT 3300

ELECTRICAL CHARACTERISTICS (T, = 25°C, V¢ (Pin6) = —27 + 2V, Vp, (Pin 10) = —13 =+ 2V, unless otherwise specified)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Power Consumption 50 mW Voo =0V
Operating Frequency ) 0 250 kHz N =—27V
Vep Clock Pulse Amplitude “0" level -2.0 Volts
“1"” level —9.0 Volts
Wep Clock Pulse Width 1.0 100 us
Clock Pulse Rise and Fall Time 10 us
Clock Capacitance 3.0 pF Vep =0V
la Clock Leakage Current -1.0 7.} Vep=—20V
Vi Input Amplitude “0” level —-2.0 Volts
Vig “1” level —9.0 Volts
C., Input Capacitance 2.5 pF V,, =0V
I Input Leakage Current —1.0 “A V,,=-—20V
Vou Output Levels “0" level -1.0 Volts lout = —10 A
Von “1"” level —10 Volts lout = —10 A
tas Time Delay-Fall 1.0 us
ty, Time Delay-Rise 1.2 us

TIMING DIAGRAM

* W
T ol Ve |l
CLOCK
PULSE OV > TIME
TYPICAL OPERATING
| 1 FREQUENCY
X X VERSUS GATE VOLTAGE
1 1 1000
X X T\ = 5%
+ i i
[} | 1 750
DATA ! ! - 2
nput OV | T > TIME 3 V
| | bes a8 '
1 | g 500 L
| . g L :
1 1 ' '
- Il
| ! 20 . :
1 1 . |
+ | ' ' TEST POINT |
4 ! ' : !
v 0
DATA ! ! 2 -2 -29
ov > TIME
OUTPUT : : 1.0V Vg - GATE VOLTAGE - VOLTS
(L bit -10V——f= === - —— - - S
delayed) | ' ) |
| | ! |
ldf ———] p—— R — f—— tdr
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3303

MOS DUAL 25 BIT DYNAMIC SHIFT REGISTER

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3303 is a Dual 25 Bit Dynamic Shift Register. It is a monolithic integrated
circuit utilizing Planar* 1I, P-Channel enhancement mode MOS technology. A two phase clock is used to
reduce power consumption and increase speed.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Clock Voltages (Vg, = Vg, ) —30Vto+03V
Data Input Voltage (V;,) —30Vto +03V
Supply Voltage —30Vto +03V
Storage Temperature —65°C to +150°C
Operating Temperature —55°C to +85°C

PHYSICAL DIMENSIONS
(In accordance with JEDEC TO—100)

370

335 -335
305
040 I
185
"‘6"“ ‘165

G
10 LEADS e
012 bia. Mmm]ﬂm] 500 MIN.

N
.034 .045

0287 .029

NOTES: Alt dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams

ORDER PART NO. A5F330314X

1
INPUT 1 O— 25 BITS

7 O—4

OUTPUT 2A

9
INPUT 2 O— 25 BITS

OUTPUT 28

LOGIC DIAGRAM G
The output device requires an external resistor (R,), ground and power
supply (V5) and can be used either as an inverter or source follower
(inverter shown).

CONNECTION DIAGRAM

NC.

TOP VIEW

NOTE:
(1) These ratings are limiting values above which the serviceability of the device may be impaired.

Electrical Characteristics on Page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT 3303

ELECTRICAL CHARACTERISTICS
STANDARD CONDITIONS (unless otherwise specified)
Load . . . 10 M@ and 10 pF
Vo=—15V£10V,Vg =—27V+ 10V

, = 20k, T, = —55°C to +-85°C

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
2.9, Clock Repetition Rate 10 500 kHz
[y P Clock Pulse Width 04 45 us
' Clock Delay 0.4 [s
Vg Clock Pulse Amplitude .‘
“0"” Level 0 -0.5 Volts
“1" Level —26 —28 Volts
_ Clock Pulse Rise and Fall Time 100 ns
(10% - 90%)
Vi, Data Input Logic Levels
Logic “0” 0 —-20 Volts
Logic “1” —9.0 Volts £, =04ps
D, Data Pulse Width 200 ns By =0dus
A Output Logic Levels ‘
Logic “0” —-1.0 Volts
Logic “1" -10 Volts
Output Fall Time 550 ns
Opw Output Pulse Width 1.0 us
R, Output Impedance to Ground 1000 Q
ley Clock Input Leakage Current 100 HA Vg =—26V
Data Input Capacitance 4.0 pF Vg =0V
Clock Input Capacitance 20 pF Vg =0 v
FanIn 1.0
Fan Out 5.0

OUTPUT DATA —10V.™"

TYPICAL WAVEFORMS

-4.0v f F
d1 -27V

—~—¢1w ¢d" e g d >

—-4.0V A | f

g2 -27V \ '

—-4.0V \ Y
-9V \
DATA IN
Vin
—4.0V

Vo

—»noteje—

Note: Delayed 50 Bit Times
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o 3304
DUAL 16-BIT STATIC SHIFT REGISTER

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3304 is a Dual 16-Bit Static Shift Register. It is a monolithic integrated circuit
utilizing Planar 11*, P-Channel Enhancement Mode MOS Technology. It is designed to operate on a two

PHYSICAL DIMENSIONS
(In accordance with JEDEC TO-100)

phase clock in delay line or in serial binary or BCD data storage applications. For DC storage conditions, it is 370
important that ¢, is a logic “0” and ¢, is a logic “1". ' 335 335
WL 12
ABSOLUTE MAXIMUM RATINGS (Note 1) i : i
Drain Voltage (V) —30Vto 403V MHHJ’IMJ !
© Gate Voltage (Vg,) —30Vto +0.3V 10 LEADS WAX
Clock and Data Input Voltages —30Vto +0.3V 2016 D14 [ml]unl][m 500 MiN.
Storage Temperature —55°C to +150°C R
Operating Temperature Range —55°C to +85°C 230 TP
0°C to +70°C
Power Dissipation at T, = 25°C 200 mW

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Package weight is 1.02 grams
ORDER PART # A5F330414X (—55°C to +85°C)
ORDER PART # A5F330419X (0°C to 470°C)

SCHEMATIC DIAGRAM BLOCK DIAGRAM CONNECTION DIAGRAM
(ONE BIT) TOP VIEW
V66
Vppo-
3 13 W= biay [0
DATA , :
DATA . [ outeur 16 BIT
INPUToj.[_JE' li N1 oeway [TOU7
o T 42 %2 -

NOTE:
(1) These ratings are limiting values above which the serviceability of the device may be impaired.

*Planar is a patented Fairchild process.
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MOS INTEGRATED CIRCUIT 3304

ELECTRICAL CHARACTERISTICS
(Vpp = —13 Volts +1Volt, Vg = —27 Volts = 1 Volt, Load = 10 MQ and 10 pF Ty= —55°C to -+85°C, unless otherwise specified)

CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
Clock Repetition Rate D.C. 1.0 MHz
Clock Pulse Widths

@, W : ‘ 04 10 us See Figure 1

b, PW ) 04 . us - See Figure 1
Clock Delay (¢d) 0.01 10 us See Figure 1
Clock Pulse Rise and Fall Time ‘ 5.0 us See Figure 1

(109 to 90%) : .

Clock Pulse Logic Levels

(¢, &¢,) ‘ _

Logic “0” —2.0 Volts

Logic “1” ‘ —26 ) —28 Volts
Clock Pulse Input Capacitance '

(¢, &, : 40 pF ¢, = ¢, =0 Volt
Data Pulse Width (Dpw) 04 #s "
Data Input Capacitance 2.0 pF Vin = 0Volt
Data Input Logic Levels

Logic “0” ) —2.0 Volts

Logic “1” —9.0 Volts
Data Input Leakage Current 1.0 uA V\y = —20 Volts
Clock Input Leakage Current 100 A V\n = —26 Volts
Clock (¢,) Input Impedance 60 kQ ¢, = —26 Volts

) ¢, = 0Volt
Output Logic Levels

Logic “0” —05 —-1.0 Volts

Logic “1” —-10 —11 Volts
Output Impedance to Ground 2.0 3.0 kQ Output at Logic “0”
Output Drive Capability -5.0 Volts R, = 4.0 ka2 to Ground
Power Supply Current Drain V;, 10 mA Vpp = —13 Volts
Power Supply Current Drain Voo . 2.0 mA Veo = —27 Volts

TIMING DIAGRAMS

- CLOCK —_———
DELAY | CLOCK#1 m—'l_l'— B
—«mw»- 2P
(I} [ [
it t t '
’I"?"I’T”I':"I'f’ coeke2 0V [T I O O
2sv
DATA ov -
INPUT _wy-|___|—
!
1
DATA W ————————— —_———-
OUTPUT -1y ! T

t=———16 BIT DELAY ———=
1

Figure 1 Figure 2

P T T 3
+5 JL Z : = |
inink ; 'Jznzm |

I L_MD_,'_Q-N
—_—t 1 |
! | FDHE |
R : !
o | ;
| : 1

| FOHE | 0

[ S o : FNT_O 27 _|—L_

|
LI : ,\-lz_nzm l
z ! i
2y = %9624 ! ! = :
My = 3102 OR EQUIVALENT e 1

*OPTIONAL FOR HIGH CAPACITANCE LOADS

2 PHASE-NON-OVERLAPPING CLOCK DRIVER
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3320
64 BIT-49-SHIFT REGISTER

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3320 is a 64 bit dynamic shift register plus logic for loading or recirculating g
information within the circuit. It is a monolithic integrated circuit utilizing Planar* II, P-channel enhance- PHYSICAL DIMENSIONS

ment mode MOS technology. ‘ (In accordance with JEDEC T0-100)
‘ ' ' 370
335 335
. 305
ABSOLUTE MAXIMUM RATINGS e 1
: MAX. -
o CLOCK VOLTAGES (3, 6 65, 6,) - - . —30 Vto 403V Ly O
o DATA INPUT AND STORE VOLTAGES ... —30 V to +0.3 V T .
o STORAGE TEMPERATURE . . . . .. ... —55°C to +150°C B oo
. o OPERATING TEMPERATURE RANGE . . . —55°C to +85°C aigom [[I][lﬂﬂﬂl]]] oo
FEATURES o . ) 230 TP
LOW POWER — 200 W/BIT AT 2.0 MHz
INPUT STORE AND ENTER CONTROL LOGIC

DATA AND DATA COMPLEMENT OUTPUT
INPUT GATE PROTECTION ) .
TYPICALLY 3.0 VOLT NOISE MARGIN -

e o o o o

NOTES: All dimensions 1n inches
Leads are gold-plated Kovar
Package weight is 1.02 grams

ORDER PART NO. A5F332014X

CONNECTION DIAGRAM

| ——— 64 BITS —————— | l

|
STORE — ' |
y : 7
| CEGISTER ' OUTPUT 2 (DATA)
| —F—®= ouTPUT 1 (DATA)
| 10
INPUT — | ‘
o | ' |

e e e e e —
_11 |3‘|6 Iz |s

= b, b, b3 by

OUTPUT 1 (DATA)

TOP VIEW

*Planar is a patented Fairchild process.

BRI
FAIRCHILD

B
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3320

ELECTRICAL CHARACTERISTICS Standard Conditions (unless otherwise specified)
Load = 10 M2 and 10 pF, T, = —55°C to +85°C

SYMBOL CHARACTERISTIC "~ MIN. TYP. MAX. UNITS CONDITIONS
Clock Repetition Rate 0.01 20 MHz
Clock Pulse Width (¢, & ¢,) 100 ns at —24 Volts } see
Clock Pulse Width (¢, & ¢,) 200 ns at —24 Volts } Figurel -
Vep Clock Logic Levels ,
Logic “0” +0.3 -1.0 Volts
Logic “1” —24 -27 Volts
Vin Data and Store Input Logic Levels
Logic “0" 0 -2.0 Volts
Logic “1" -10 -24 Volts
Data Input Pulse Width 100 ns Stable During t,,
See Figure 1
Store Pulse Width 200 ns Stable During t,,
See Figure 1
Cc Clock Input Capacitance
$1 3 15 PF ,
b b4 10 pF Plus Qutput Capacitive Load
Cin Data and Store Input Capacitance 2.0 pF :
licp Input Leakage to Ground
D11 Do P3r Py 100 ¢A Vo =-=27V
lix Data and Store Terminals 1.0 #A Viy=-—-20V
Output Logic Levels
Voo Logic “0"” 0 —2.0 Volts
Vou *Logic “1” -11 —24 Volts
Power Per Bit** 0.2 mwW at 2.0 MHz
Power Per Output Buffer 10 mwW at 2.0 MHz and 10 pF Load

*NOTE: A resistive load to ground will have the effect of discharging the output level (Logic ‘‘1’’) to ground with a time constant equivalent to the RC time constant of the
external load.

**NOTE: The power dissipation of each of these stages decreases proportionally with frequency.

MINIMUM CLOCK REQUIREMENTS

MIN. MAX.
VALUE VALUE
CHARACTERISTIC SYMBOL (ns) (us)
¢, Pulse Width ty 100
¢, Pulse Width tn 100
¢, Pulse Width ton 200
¢, Pulse Width t. 200 1.0
Sampling Width 1 ten 100
Sampling Width 2 t 100
¢, - ¢, Overlap t. 0
@, - ¢, Overlap ty 0
@, - ¢, Overlap t;, 0 1.0
¢4 - &, Overlap toe 0
¢, Precharge Time tm 100
¢, Precharge Time ty 100
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3320

FIG. 1 — TYPICAL WAVEFORMS

|
|
' |
a b
# o' l
! /
Vel
c| |d
9 o: el It
_VCI \ /
g ol i "l Ik
] \f
-Vcl
g o o dm I ap M Am Ie
4
N/ N/
Ve

DATA INPUT :

|
STORE INPUT|

3 - F A
OUTPUTS : ~-——— 64 BIT DELAY ————=
I m

SCHEMATIC DIAGRAM

OUTPUT
DRIVERS
r N
B
OQUTPUT 1
— (DATA)
A P
DATA 2
wpoT
./
QUTPUT 2
(DATA)
— —=
B )] %,
L .
5! By #
,_.|
STORE
INPUT
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3320

TYPICAL INTERFACE AND INTERCONNECTION DIAGRAM

TTL/DTL

mom ! STORE DATA
| l: ] ED
- i

I
H ! 3320
[}
[: 1INPUT DATA [

F=="-"" 1 T
! i
|
I
|
|
|
[}

DUAL DUAL |
| CCSl—MoS | ! MoS——CCSL |
| INTERFACE | | INTERFACE |
L__9624 L__9625__ ]
Vee
STORE 1 STORE 2
. DATA
3820 | 3320
(] P— |OATA _

EXTERNAL R= 10kQ
* FOR IMPROVED NOISE MARGIN
To cest.

40 CLOCK GENERATOR

2,= Y TTuL 9016 - o g :
2 % TTUL 9002 {_ [Ty, 100 [2)o—{77 ) [ > 0
3= TTuL 9624 * f2) I I I I w

- 002yF
:I:k‘
F————— h
N ) 4 ) 'LI—U- 0
M ele 2
{4 | 100Q : -2V
! [ I B
i FE )
! [\ 7 I '—D_J 4 o
| OPTIONAL | 7y I I I I
L_=2FF -2V

<r M%. D) ’ g

1000 22— 1)o—— D=3 "R
LA -2V

* PRECHARGE ONE SHOTS WITH R = 100 © & C = .002 F FOR ~ 80 ns PRECHARGE PULSE.

_21V e AAA

YW ! 0;,03= 2N3644

$15kQ 31.5k0 680 3390 02,04~ 2N3641
1row

+

10pF

I

.001uF

INPUT
1.0kQ

°*OPTIONAL BIPOLAR TO MOS INTERFACE WHERE HEAVY DRIVE CAPABILITY IS REQUIRED.
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3501

1024-BIT STATIC READ-ONLY MEMORY

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3501 is a 1024-bit read-only memory in a 128 word by 8 bit format. It is a
MOS monolithic integrated circuit utilizing P-channel enhancement mode technology. The fixed program
memory must be specified by the customer and is customized by modifying one mask in the fabrication
process. This results in a fast turn-around, low cost custom memory.

FEATURES:
e CHIP SELECT

e ACCESS TIME — 2.5 us TYP.

o STATIC OPERATION
* LOW POWER CONSUMPTION — 120 mW TYP.

¢ BIPOLAR COMPATIBLE OUTPUTS

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

All Voltages and Data Input Lines
Power Dissipation

Storage Temperature
Operating Temperature

APPLICATIONS:

Micro Programming

Code Conversion

Table Lookup
Control Logic

—30Vto +03V
250 mW

—55°C to +150°C
—55°C to +85°C
0°Cto +70°C

PHYSICAL DIMENSION

AATATATATATATATATATATATY
Rk
85

ORDER PART NO. A6G3501X4X (—55°C to +85°C)
A6G3501X9X (0°C to +70°C)

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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LOGIC DIAGRAM (MIL STD 806B) PIN CONFIGURATION
Yoo 1 \J 2 | e seecr Reap
0—o— . | o |
1—o— ¢ MEMORY =
2 — ¢ ! a | o
INPUTS< 3—O— ¢ U e ’ il i
4—0—. D NC. 6 TOP VIEW 1 ouTPUT 3
§ ——Or— E war: |7 1 | omurs
6 —o— BUFFERS O— CHIP SELECT READ * w2 | 8 v | omrs
‘HH’H,H) | v |
01234567 oo | 12 ol
OUTPUTS
*WHEN CHIP SELECT READ IS AT GROUND THE OUTPUTS ARE FLOATING.
—————
FAIRCHILD
I
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD MOS INTEGRATED CIRCUIT 3501

ELECTRICAL CHARACTERISTICS Standard Conditions (unless otherwuse speclfled)

Voo = —13V£1V, Vgg = —27V %2V, Vg = —27V 22V
Load 10 Mg, 10 pF, T, = 25°C

CHARACTERISTIC MIN. TYP MAX. UNITS CONDITIONS
Input Logic Levels

Logic 0 0 —-2.0 Volts

Logic1 —-9.0 | Volts
Output Pulse Delay 25 4.0 us
Output Logic Levels B

Logic 0 0 -1.0 Volts

Logic 1 ) —10 Volts

Logic 1 —5.0 —7.0 Volts R =4.0k2, Vg=—15V
Output Capacitance 5.0 pF
Input Capacitance 7.0 pF
Input Leakage 5.0 kA Vin=—20V
Supply Current Drain )

Iop 6.5 mA

lee , 4.0 mA
Power Consumption 120 mwW

TIMING DIAGRAM (TYPICAL)

INPUT (PIN9) O —I

-15V
0

-

OUTPUT (PIN17)  —10V ——+
OUTPUT (PIN 21) 0

\1‘_5

—» 2.54s lea— — 25ps

-1
-10V

— 2.0ps (= —»| 255 |-

INPUT PINS 7, 8, 10, 11, 22, 23, GROUND
WORST CASE CONDITION INPUT 0 OUTPUT O

N

TYPICAL EXPANDED MEMORY

CHIP SELECT
READ #1 B

3501 #1

s1nd1n0

INPUTS
DAL LNA O

3501 #2

"CHIP SELECT |
READ #2 ' ‘
CONNECTION FOR 256 WORDS 8 BITS

NoOEWwWN=O
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3700

MOS MONOLITHIC 4 CHANNEL SWITCH

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3700 is a four-channel multiplex switch with all channel blanking. It is
a monolithic integrated circuit utilizing Planar* 1l, P-Channel enhancement mode MOS technology.
Control logic has been included on the chip to make the 3700 NPN bipolar compatible. The HLLDTx«L
9112 High Level Hex Inverter can be used to directly interface the 3700 with CCSL logic levels. This
device is intended for use in A/D Converters, Multiplexing, Analog or Digital Data Transmission Sys-
tems, and other airborne or ground instrumentation signal routing applications.

FEATURES:

e BIPOLAR COMPATIBLE INPUT LOGIC LEVELS
e HIGH ON/OFF RATIO

© ALL CHANNEL BLANKING CONTROL

e PLANAR Il STABILITY

o INPUT GATE PROTECTION

e LOW LEAKAGE CURRENT

e ZERO OFFSET VOLTAGE

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2)
Storage Temperature
i A3J370011X

Operating Temperature A3J370019X

PHYSICAL DIMENSIONS

050 260
= ====|—r1 240
; — ————— 1
T T
2501 3%

TOP VIEW 080

‘ MAX.

———

=

\ —65°C to 4-150°C

—55°C to +125°C
0°Cto +70°C

Positive Voltage on Any Pin +03V PIN CONFIGURATION IN
Negative Voltage on Digital and 14 PIN CERPAK 1l
Analog Input pins .
Analog Output pins —-30V Ves L i =3 DRAIN
Negative Voltage on V;, and Vg pins TS 1l , I EEE
A3J3700112/192 -50V A 2==3 ‘2=,52
A3J3700113/193 —-35V 4 (u__
Total Power Dissipation in package (T, = 25°C) 200 mW G o
Gge——— ———5,
ORDERING INFORMATION — The 3700 is available for use in two signal ranges. (See electrical char- Voo = E——n
acteristics for supply voltage requirements.) VR—— |
+5.0 to —5.0 volts signal applications, Order A3)3700112/192
0 to +5.0 volts signal applications, Order A3J3700113/193
LOGIC DIAGRAM [——DATA INPUTS ——————————
Sy S2 .83 S
CHANNEL NO.'S T T T , ov,
- DRAIN GG POWER
-0 OVpp
1l 1l Ll o gy f
é “5 CHANNEL
$ ‘L A BLANKING (Gcg)
Gy G G3 64
o o P —
NOTES: *Planar is a patented Fairchild process.
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. ’
(2) Voltage ratings are all referenced to pin 1 (V).
oot P s T e ]
s R e

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

TYPICAL CHARACTERISTICS o

ON RESISTANCE VERSUS i ON RESISTANCE VERSUS ON RESISTANCE VERSUS ON RESISTANCE VERSUS
DATA INPUT VOLTAGE DATA INPUT VOLTAGE DATA INPUT VOLTAGE DATA INPUT VOLTAGE
(3700 113 ONLY) (3700 112 ONLY) (3700 193 ONLY) (3700 192 ONLY)
1 —aw Wasc — 1w S e ] ™ 2T,z c—] 100 SV 1,-5¢ —]
DATAIN —] DATAIN DATAIN  — " ToaTAN  —]
500 |—TEST POINT i s T s L : ,: 500 N
a T o gemsieowr| | R L 41 < . |"TESTPOINT | -
- , w N ¥
2 1000A . g wooma” - 2 N [* 1000A —— 2 - - . 1000A —+—]
2 N =y " & = | | -2 \ | = 2 \ : =y ol
Em T g T Hrsreomr— 2w —NA— T g om T ——TEST POINT]
g | N : 8 - z . \\‘ - g \\ =
RN 2 N q ~_
100 ~— i) 100 10
% 50 s s
0 10 20 30 40 50 60 1.0 50 3.0 L0 0 L0 30 50 0 20 40 60 80 10 50 0 L0 L0 30 50
DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS ‘ DATA INPUT VOLTAGE - VOLTS
OUTPUT LEAKAGE CURRENT DATA INPUT LEAKAGE
VERSUS CURRENT VERSUS
ON RESISTANCE VERSUS AMBIENT TEMPERATURE AMBIENT TEMPERATURE
AMBIENT TEMPERATURE (3700 112/113) (3700 112/113)
20 1000 — — 1000 ———
[ vour- v TEST POINE > [V -V TLSTPAIN‘I
. i ; w v . E 100
g = -
2 B | § 10 A g 10 .
g - E 2 ¢
S = m : 24 :
] = 5 - § TSI ROINT—
-l 2 1o frestpoinr, < DY) 4
100 = A = —~
Z
5 o
3 i & & 15 1 M ) ) ) s 5 ) ) 5 15
Tp = AMBIENT TEMPERATURE - °C T4 - AMBIENT TEMPERATURE - °C : Ty - AMBIENT TEMPERATURE - °C

' + Vss
s 1
VioGic =

l OUTPUT
3700

LOGIC IN DATA IN @

! N

L

T VGG =VpD

Voltage levels between semiconductor electrodes are normally referenced to one of the electrodes. In MOS,‘this electrode is the Substrate (body). The
voltages can be translated to an equivalent level and referenced to another electrode. In order to measure the ON resistance of the data channel ac-
curately, the data input is at ground potential and all other terminals are changed correspondingly to test worst case conditions.

The following sets of bias conditions are equivalent

‘ Condition 1 Condition 2 Condition 3
Datain 450V S —3.0V ov
Ves +8.0V ov +3.0V
Voo =Vge =21V —29V —26V
Logic in ) -

1 Level : . 470V —1.0vV +2.0V
0 Level » +1.5V —6.5V —-3.5V

The logic input levels are Vg - 30 V < 0" level < Vg - 7.5V to turn a data channel off
Voo - 1.5V <"“1" level < Vg to turn a data channel on.
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

ELECTRICAL CHARACTERISTICS

Vss = +8.0V = 10% unless otherwise specified.

Vss = +8.0V = 109% unless otherwise specified.

FOR 3700112/192: —5.0 V< Vgu; < +5.0V, T, = 25°C, Vo = Vg = —35V = 10%,

FOR 3700113/193: OV < Vo < +5.0V, T, = 25°C, Vpp = Vg = —21V = 10%,

SYMBOL CHARACTERISTICS TYP. MAX. UNITS TEST CONDITIONS
Ron Channel “ON" Resistance 270 Q Vour = Vs loyr = —100 pA
A3J3700112 400 - Q Vour = —5.0V loyr = —100 pA
A3J3700113 400 Q Vour =0V loyr = —100 A
A3J3700192 600 Q Vour = —5.0V loyr = —100 A
A3)3700193 600 Q Voyr =0V lour = —100 A
A3)3700112 @ +125°C 650 Q Vour = —5.0V loyr = —100 pA
A3J3700113 @ +125°C 650 Q Vour =0V loyr = —100 pA
Roer Channel “OFF"” Resistance 15 GQ Vss-Voyr =15V Vg = Gnd
A3J3700112/113 @ +125°C 21 MQ Ves-Vour =15V Vg =Gnd
Lo Output Leakage Current
A3J3700112/113 2.0 nA Vss -Vour = +15V Vo =Gnd
A3)3700192/193 10 nA Vss -Vour = +15V Vg = Gnd
A3J3700112/113 @ +125°C 700 nA Vss-Vour = +15V Vg = Gnd
Iy Data Input Leakage Current 15 nA Vss-Vin=15V Ve = Gnd
A3J3700112/113 @ +125°C 200 nA Vs -V =15V Ve = Gnd
Viu Logic Gate Input “1” Level Vgs- 1.5 Vss v
Vi Logic Gate Input ““0” Level Vs -7.5 Vss- 30 v
t Channel Switching Time (see Fig. 1) 1.0 us
Cab Output Capacitance 25 pF Vss-Voyr =0V f=1.0MHz
C,, Data Input Capacitance 9.0 pF Vss-Viy =0V f=1.0MHz
Ciq Logic Input Capacitance 35 pF Vis-Vg =0V f= 1.0 MHz
C;; Channel Blanking Input Capacitance 10 pF Ves-Vg =0V f =1.0 MHz
FIG. 1
SWITCHING TIME TEST CIRCUIT
10MQ 100F
:[ INPUT AND OUTPUT WAVEFORMS
Vss Vour )
0 e = = Vss
1OV =
v { v
*— oD "
GND PI'OV IN2 GND ———
v
8 I Oo— :D°_'_T VinN2 .
GND 1 ° ouTPUT 90%
ViN1
T
GND o——:D°_ S R B
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

SCHEMATIC DIAGRAM

| DATA INPUTS |
13 12 11 10
rQ-———=""""7- ) S ) S 7 output
: : o014
1 i (DRAIN)
1 l
A i £ e :
: o ¢vas
1 l—l ©7 Voo
]
[}
: :’ \—l < _‘ < —i < :
! |
| 1
| l
1
[}
: - 2 1vss
' ‘ © RLL cHanneL
b--- S e Q- '{:‘ “““““ T
L - LOGIC INPUTS |
TYPICAL CIRCUIT CONFIGURATION
Typical circuit configuration showing the 3700 driven by bipolar Diode-Transistor Logic
such as the Fairchild HLLDTxL 9112,
+8.0V
Vv, Yss T
cc n= ou
LOGIC INPUTS l]
—] [ ] P—— B
: | : DATA
= : 3700 " wour
. — Ve —0
o112 -
, Voo | L >
—
| e— S— |

—

7-29




3701
MOS MONOLITHIC 6-CHANNEL SWITCH

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3701 is a P-channel enhancement mode Monolithic MOS six-channel, single
output switch. This device can be used as a basic switching element for airborne or ground instrumentation, PHYSICAL DIMENSIONS
telemetry or other signal routing applications.

1 [r
FEATURES - 4
.050 %4:3
o GATE PROTECTION = 11
o ZERO OFFSET VOLTAGE v . T
o LOW LEAKAGE CURRENT st p— |
« GUARANTEED OPERATIONS OVER —55°C TO +125°C 35— 3%
o PLANAR® Il STABILITY 060 TOP ViEW a0
‘ ———(::)———L'
% b—m— 7

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature —65°C to +150°C
onerati ‘ 3 A3370111X _55°C fo 4+125°C ORDER PART NO. A3J370111X/19X
Operating Temperatufe 1§ pgjzonion 0°Cto +70°C PIN CONFIGURATION IN
. o N . N o
s ot =1 ,, G 1 SRR
-on any pin (Vgopy = 0) - +0.3 Volt
Negative Gate Voltage (Vzopy =0) —35Volts
Negative Source or Drain Voltage (Vyopy = 0) , —30 Volts i 0 I = oran
' Gp=——xqo ® 13___-_'51
G3 I 12= S
Gy 124 i—_‘_l S3
(;5=5: ‘:IO=| S4
66 = =
BODY € - L : 156
SOURCE
ELECTRICAL CHARACTERISTICS (Vyopy = 0 Volt, T, = 25°C uniess otherwise specified)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Ron Channel “ON” Resistance
A3J370111X ' ‘ 210 375 Q Vi=0V, Vg =—30V, I, = —100 ¢A
A3J370111X (125°C) 310 550 Q Vg=0V, Vg =—30V, I, = —100 A
A3J370119X 300 500 Q Vg=0V, Vg =—30V, I, = —100 1A
Rore Channel “OFF” Resistance ;
A3J370111X 10 200 GQ - Vp=—20V, Vg =0, Vg=0V
A3J370111X (125°C) 100 250 M Vo=—20V, V=0, Vg=0V
A3J370119X 4.0 200 GO Vp=—20V, V=0, Vy=0V
Vesh) Gate Threshold Voltage —5.5 Volts Vs=0V, Vg =Vp, Ip=—104A
I Input Leakage : i
A3J370111X 1.0 nA Vo= —20V, V; =0V, Vo =0V
A3J370111X (125°C) 150 nA Vg=—20V, Vp =0V, Vo =0V
A3J370119X L0 nA Vs=—20V, V=0V, Vo =0V
. #*Planar is a patented Fairchild process.
NOTE: .

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

RS T
FAIRCHILD

e
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD MOS INTEGRATED CIRCUIT 3701
ELECTRICAL CHARACTERISTICS (Vo = O Volt, T, = 25°C unless otherwise specified) '
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
I, Output Leakage ‘
A3J370111X 2.0 nA Vp=—20V, Vg=V =0V
A3J370111X (125°C) 200 nA Vp=—20V, Vg=V =0V
A3J370119X 5.0 nA Vp=—20V, V=V, =0V
loL Gate Leakage ’ 1.0 nA - Vg =—20V, Vp=Vg =0V
Cs Input Capacitance 4.0 pF . Vg=0V, Vy =0V, Vo =0V
Cs Input Capacitance 3.0 pF Vi=—10V, Vp =0V, Vo =0V
Cp Output Capacitance 13 pF Vo=0V, Vy =0V, Vo =0V
Co Output Capacitance 7.0 pF Vi=0V, Vp=—10V, Vo =0V
Ce Gate Capacitance 4.0 pF Vo=0V, Vy =0V, Vo =0V
CgsorCep Gate-Source or Gate-Drain Capacitance 1.0 pF Vs=0V, Vy =0V, Vg =0V
A3J370111X A3J370119X . -

TYPICAL CHANNEL ON TYPICAL CHANNEL ON TYPICAL CHANNEL ON TYPICAL CHANNEL ON
RESISTANCE VERSUS GATE TO RESISTANCE VERSUS ‘AMBIENT RESISTANCE VERSUS GATE TO RESISTANCE VERSUS AMBIENT
BODY VOLTAGE WITH BODY TO TEMPERATURE WITH BODY TO BODY VOLTAGE WITH BODY TO TEMPERATURE -WITH BODY TO

SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER
2400 T 1500 2000 1000 -
Tp=2°C VGB-l =30V Vgg =0V |Vgs = +5.0V T4-25% ‘ ’ Vs -I-3ov
2% 120 S ‘ \ c
o u o 1500 = L0
é‘”’ \ §1000 % Vgs = +i0v g e oN
g . \5‘ g g g °
31200 —HP 1\ 3 150 Z 100 z 50 LoV
g RIS g w21 g X\ \ g Vs
?zm \\ \ \ sz // v l«sw Yo \ AN ) — =
K] & 1 BS - —T z z —]
0 S——— 20 e — of \t o
0 0 l | 0 0
0 -10 -20 -30 -40 -60 -30 0 30 60 9% 120 150 180 0 -10 -20 -30 -40 -60 -20 20 60 100
Vg - GATE T0 BODY VOLTAGE - VOLTS Tp - AMBIENT TEMPERATURE - °C Vg - GATETO BODY VOLTAGE - VOLTS Ta - AMBIENT TEMPERATURE - °C
SCHEMATIC DIAGRAM
BODY
Q
r-r—-———-—-=--"rr—-——-=-=-=-= 1
| |
SOURCE | . [‘DRA'N
Sl © | EAEE ' o .
S2°7 3lr I
] T |
Sq0 | 3lC :
-
557 Lr a
S6°T Ilr— |
I N A - d
) o o ) 0
Gy Gz G3 G4 G5 Gg
GATE
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3705

MOS MONOLlTHIC 8 CHANNEL MULTIPLEX SWITCH

MOS INTEGRATED CIRCUIT

'‘GENERAL DESCRIPTION — The 3705 is an eight-channel multiplex switch with output enable control and
one-out-of-eight decoder included on the chip. It is a monolithic integrated circuit utilizing Planar* Ii, P-
channel enhancement Mode MOS technology. The logic input lines of the 3705 are NPN bipolar compatible
“and can be used directly with CCSL 5.0 volt logic levels with no level-shifting interface required. This device
‘is intended for use in A/D converters, multiplexing in analog or digital data transmnssuon systems, and other

airborne or ground instrumentation signal routing applications.

FEATURES

o CCSL COMPATIBLE INPUT LOGIC LEVELS

o ONE-OUT-OF-EIGHT DECODER ON THE CHIP
o HIGH ON/OFF RATIO

o OUTPUT ENABLE CONTROL

o PLANAR Il STABILITY |

o INPUT GATE PROTECTION

e LOW LEAKAGE CURRENT

e ZERO OFFSET VOLTAGE

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2)
Storage Temperature ‘
Operating Temperature
Positive Voltage on any pin
Negative Voltage on digital
and analog input pins
and analog output pins
Negative Voltage on V; pin
Total power dissipation in package (T A = 25%C)

—65°C to +150°C

—55°C to +85°C

+03V

-35V

—-35V°

-35V
200 mwW

ORDERING INFORMATION — The 3705 is available for use in two signal ranges

—5.0 to +5.0 volts signal a:pplications, O‘rdervA6J3705142
0 to +5.0 volts signal applications, Order A6J3705143

PHYSICAL DIMENSIONS
16 Lead Dual In-Line

315

[ 300
o1l :
. .009
. 171 .
100 _l I’ —1a1 e
MIN. i

.-%:: i 1

& b
. D e

105 4

095 o

M

8 i

L_ 285 ,]

279

_ J —

SYMBOLIC DIAGRAM
(MIL STD 806B)

DATA INPUT

CHANNEL NO'S

§ 5 S S

L ? ? ? ? ? T ? -O DATA QUTPUT
010 I 011 LT 1T

173 I 7

I T 17
ONE-QUT-OF-EIGHT DECODER :l Vss
| I — VYoo
0. 22 . outpuTenasie  *Both Vss lines are internally

ted; either one or
both may be used.

LOGIC INPUT

TRUTH TABLE

LOGIC INPUTS CHANNEL
20 20 22" OE ‘ON’
L L L H s,
H L L H s,
L H L H s,
H H L H S,
L L H H s,
H L H H s,
L H H H s,
H H H H S,
X X X L OFF

PIN CONFIGURATION

(16 lead DIP)
e T M 16 a2
Vgs o 2 15 ool
our 3 14 |0
vgs] 4 13 faavpp
Sg 5 12 3235
S7H 6 11 2S)
se] 7 10 283
S5 8 9 [0S,

TOP VIEW

‘NOTES:

(1) These ratings are limiting values above which the serviceability of the .device may be impaired.

(2) Voltage ratings are all referenced to pins 2 and 4 (Vss).
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE

TYPICAL DEVICE CHARACTERISTICS

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE

ON RESISTANCE VERSUS
AMBIENT TEMPERATURE

(3705 142 ONLY) (3705 143 ONLY) (3705 142 ONLY)
50 TT T T I T T T 50 Vo BV 50 ”
a0 p= R B “w p s o e “0
’ [~TEST POINT = o o 'mlvlig;—égj—ﬁ_ [
S 30 ] T 8 oo L:: 1 R
g 2 g
g g
g w = = zm 3 m
E - s s
v 3 \\ o
5100 100 — 100
%0 20 10 1o 30 58 70 % L0 20 30 40 50 60 70 Y > w5 e 5 6 &
DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS Tp - AMBIENT TEMPERATURE - °C
ON RESISTANCE VERSUS OUTPUT LEAKAGE CURRENT
AMBIENT TEMPERATURE VERSUS
(3705 143 ONLY) AMBIENT TEMPERATURE
o v 1000 T
e | 0 [ Vour - 1V Tl ! !
a Ao . g
c v Ves +1.0V = 3
1 pi - £ 10
g 300 I < S 5 ud
& o
g 2
Zm S — = L1Est POINT
;5 4/'// § © |
' 5.0
100 274
ol - 1.0
w5 B B 50 5 & 6 8 5 B 6 5 6 B 85
T - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °C
FIG. 1
SWITCHING TIME TEST CIRCUIT
§
b—i——"m
52
—oV
— Vg HI: IN2
—,0 —oO
GND 2 —i—3 Vg
Vs — 2! o—i|—° INPUT
GND e
Vss — 22 o—i|—°
l o OUTPUT
O—'E'
Yini
o—i—3—°

I—©
<
)
=
=
AAA
VWA
-
. =
=
o
1

|||--<.

T 10pF
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705
ELECTRICAL CHARACTERISTICS
For 3705142: —5.0 V <Vq,; <450V, T, =25°C, —20 V<V,,<—24 V,
5.0 V<V5<<7.0 V unless otherwise specified
For 3705143: 0 V <V ;;<+5.0V, T, =25°C, —20 V<V,,<—24 V,
5.0 V<V<7.0 V unless otherwise specified
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Ron Data Channel “ON" Resistance
142 250 400 Q Vour = —5.0V, Igyr = —100 A
143 190 350 Q Vour =0V, lgyr = —100 £A
Rore Data Channel “OFF” Resistance 1.5 . GQ Vos—Vour =15V
lo Output Leakage Current 10 nA Vss—Vour =15V
1,o(85°C) Output Leakage Current 500 nA Vss—Vour =15V
I Data Input Leakage Current
142 3.0 nA Vss—Vin =15V
143 20 nA Vss—Viy =10V
I Logic Input Leakage Current 1.0 HA Vss—Viosican = 15V
Vi Logic Gate Input “Low” Level Voo +0.2 v
*Viy Logic Gate Input “High" Level Vss —1.5 Vss v
ts Channel Switching Time (See Fig. 1) 1.0 uS
(2 Output Capacitance 40 pF Vss—Vour =0V, f=1.0MHz
C;, Data Input Capacitance 75 pF Ve —Vy =0V, f=10MHz
Cq Logic Input Capacitance 5.5 pF Vss—Vioeic.un =0V, f=1.0 MHz
Py Power Dissipation 130 175 mW Vop=—31V, Vgs =0V

*When driven by CCSL el

, avoid

SCHEMATIC DIAGRAM

D.C. loading of CCSL elements to insure 3705 logic levels under maximum fan-out conditions.

C INPUT
f 7 znﬂﬁl Ul X

Voo

il

T

"*'.‘L[
4

I“j.l.
[

Iy -I;pl -—l:pJ ?.J
e el e s
I S = E = = n
s e R ey FA ey T o
Mo SE N S S

-||v---LL
L
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705

Viogic-IN=F

DATA IN

3705

DATA OUT

'|' Voo
I

*

Voltage levels between semiconductor electrodes are normally referenced to one of the electrodes. In MOS, this electrode is the substrate (body or V). The
voltages can be translated to an equivalent level and referenced to another electrode. In order to measure the ‘ON’ resistance of the data channel accurately,
the data output is at ground potential and all other terminals are changed correspondingly to test worst case conditions.

The following sets of bias conditions are equivalent:

CONDITION 1 CONDITION 2
DATA IN +50V ov
Vss +7.0V +2.0V
Voo —20V —25V
LOGIC IN
“Low” Level +0.2V —4.38V
“High”" Level +55V +05V

TYPICAL CONTROL CIRCUIT

+5.0V

|vee

[0
2
UUUUU?T[{

IR
— 0000

ANY CCSL INTEGRATED CIRCUIT

7-35



3750

10-BIT D/A CONVERTER

GENERAL DESCRIPTION — The 3750 is a monolithic MOS/LSI ten bit digital to analog converter using P-
channel enhancement mode MOS technology. The digital word can be entered serially or in parallel. If
desired, the word is available in serial form through an output buffer in either an 8 or 10 bit format. The
converter output data is available thru 10 single pole double throw (SPDT) MOS switches. The holding register
retains the state of the previous digital input word and drives the output switches. Transfer gates are used
to isolate the holding register from the input register while new data is being entered. The ‘on’ resistance of
the MOS switches is weighted to provide the necessary accuracy and stability for a ten bit conversion.

FEATURES

e 8 AND 10 BIT DATA LENGTHS
o SERIAL AND PARALLEL OPERATION

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSION
36 PIN
DUAL IN-LINE PACKAGE

675

MAX.
1 |- 600 NOM. —={

L__l‘—.
T
124 011
115 009
.190
.140

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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e 250 kHz SERIAL BIT RATE
* 500 kHz PARALLEL WORD RATE ~ o
e 250 Q TYPICAL ‘ON’ RESISTANCE OF TWO MSB's A e
¢ 500 © TYPICAL ‘ON’ RESISTANCE OF REMAINING EIGHT BITS 2 sfa
e 110 mW POWER DISSIPATION A . ’.3?
e ZERO AND FULL SCALE CALIBRATION LOGIC 0%0 . ’.’3
12 1)
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) . i
Input Voltages —30to +0.3 Volts " Zg
Power Supply —29 Volts L_ . ;8
Storage Temperature —55°C to +150°C — “ 2 g
Operation Temperature —55°C to +-85°C o9 : :-%
APPLICATIONS - -
D/A Converters L_ggg_.
Telemetry ’
Analog data plotters ORDER PART NO. A6H375014X
Industrial process control
Servo systems
i)
BLOCK DIAGRAM PIN CONFIGURATION
PARALLEL OUTPUTS
‘L‘f - Y S . 3 , b , i , t , 1 , NO CONNECTION 1 -\ 36 | TRANSFER 1
r——— b‘— *{74 -l?/—t/—l;/—-b‘ —{7;[-/--{7’— ——7 RESET HR 2 35 | TRANSFER 0
I Rer. 2 QUTPUT DEVICES Rer1 | s : Y
‘l : 9 OUTPUT (MSB) 5 32 9 INPUT (MSB)
| 1 o o
- s | B ]
I ’ 4 outPuT io 27 | 4 weur
: SERIAL IN—] _’B BIT : 2 ouTPUT 12 25 | 2 Ut
| ::g‘[:!l(':: SHIFT REGISTERS :l;":#' | 1 outeuT 13 2 | 1 meur
| PARALEL — ouTPUT P Y
' E"AN'[ f t f ? f f ? t 1 } 8 BIT SER. OUTPUT 16 2 CLOCK INPUT
L WS PARALLEL INPUTS Ls _! 10 BIT SER. OUTPUT 7 2 | o connecrion
____________________ POWER SUPPLY (V) 18 19 GROUND
CIRCUITRY ON CHIP
R
b

SEMICONDUCTOR
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FAIRCHILD MOS INTEGRATED CIRCUIT 3750

ELECTRICAL CHARACTERISTICS Vi = —27 +2.0 Volts, R, = 10 M, C, = 10 pF (unless otherwise specified)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Logic Inputs
“o" 0 —2.0 Volts
“” —9.0 —30 Volts
Logic Outputs
“0" 0 -1.0 Volts
“1” -10 —30 Volts
Clock
Amplitude -9.0 —30 Volts
Width 1.0 10 “s
frnax Frequency
Serial DC 250 kHz
Parallel DC 500 kHz
Ton MOS Switches
g 150 250 500 ohms Veee = —5.0V
“g" 150 250 500 ohms Vo =27V
“7" thru “0” 325 550 1000 ohms
Arg, Switch Mismatch
“g” 70 150 ohms Veer, = —5.0V
ugn 70 150 ohms Vegr, =0V
‘j7" thru “0” 120 250 ohms
ty Serial Delay, 0.6 us
t; rise and fall 0.2 us
ty, times 0.5 us
t, 0.5 us
ty, Parallel Delay, 0.55 48
t; rise and fall 0.35 ns
ty times 0.4 ss
t, 0.3 us
C, Data and Control Input Capacitance 7.0 pF
Inax Power Supply Current Drain 4.5 7.0 mA Voo = =27V
Prmax Power Dissipation 120 190 mW Vg =—27V
Temperature Coefficient of Switches ! 0.3 %7/°C
Temperature Coefficient Tracking 0.03 %/°C
lx Input Leakage Current 5.0 KA V,,=—20V
tyq Data Delay Time 250 ns
TIMING DIAGRAM
TYPICAL ELECTRICAL CHARACTERISTICS OUTPUT DELAY, RISE AND FALL TIMES
Wep| | Wep
ON RESISTANCE VERSUS _ Clock Lo ! Time
POWER SUPPLY VOLTAGE (Vec) ON RESISTANCE VERSUS U
OUTPUT VOLTAGE (REF. 2) OUTPUT VOLTAGE (REF. 2) '
1000 - 1000 |
! | I : | Time
BITS9AND 8 Vg * -2V |
0 a0 Data Output b \ |/ !
; " 1 & N s gty tar} tr
& Veg v Y & s
g V4 2 DATA BIT TIMING
3 w N L & m
:_5 Q/GG . -25,> /// _5 ! an NSB \$\‘3 CLOCK Time
20 =] 20 wes BT ND 2, u
Nevge = -29v |
l | : Time
0 0 |
z'oksrmm‘::.l? 2 VOLIA‘:‘;:.]- vousal0 v “ REFERU:ég 2 vou:ég - vous&0 v Data Input I—:
tdd
TIMING DIAGRAMS
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FAIRCHILD MOS INTEGRATED CIRCUIT 3750

LOGIC DIAGRAM

9 8 7 6 5 0BTRUTS 4 3 2 1 0
T T T I S
REF 1 —O : | | | : | } [ ! | fo— ReF2
| | |
{ BIT g l BIT 8 { BIT 7 ,l BIT 6 I Ll ens | Br4 | Bims | oz | B II BITO |
| | l | | 5] TYPICALBASIC | { { I | '
I | [ | s R LOGIC DIAGRAM i I I I
I | | | OF ONEBIT | I | |
I | | | I SEGMENT | I I | I I
RESET HR —] | } ; | | ] | I
SETHR —] | I | I l H | | I I
- l by _) . } I
TRANSF. 0 —f | | | |I | I { | | { {
TRANSF. 1 —O { | : I i I } | | I
- >— 8 BIT OUTPUT
| } | I I s o [ o zomy | ! I ; | |
| I | l ' - - | ' | I | N —
I | | ! I BIT 0 ONLY | I | : | |
SERIALIN — | | | | I | I I
I [ N A
T .
I | T N
n:scslrng: : | | ' : J | } ' ! |
N L
A I A R R
I l [ | | | | I | I I
e —d | ' I | L) } I | | | |
| ' I | [ I ' | |
| | | |
| | | 1 | | | | | | I
I 17 1 7 | 1T 7T 17 1
§ 8 ! s 5 PARALLEL IN ‘ 2 ! 0
WsB
SERIAL OPERATION PARALLEL OPERATION
100k 0 100kQ
[ 070 +10V | 070 +10v
|
: 33.3kQ : 33.3kQ
| L | =+
I T 50kQ : T os0kQ
el ral
070 5.0V 070 5.0V
50kQ 50kQ 50k 50kQ

AA AA
VWAWAS VWMWY AWV

<

> 3995k 3 100ka

>

VWA
AAA
VWA
AAA
VA~
AAA

99.5k0 3

AAA

9
sy % ov
$ 8 7 6 5 4 3 2 1 0
ov — wer. v PARALLEL OUTPUT REF. 2 — 5.0
FULL SCALE CALIB.— SET 8 0UT f—
ZERO SCALE CALIB.—— RESET . 10" 0UT —
TRANSFER ‘0 Veg — 2wv
EXTERNAL CONTROL —{ | o Leren o1 oM.
RESET SR CLOCK EXTERNAL
SERIAL DATA INPUT SERIAL INPUT PARA. ENABLE cLock
PARALLEL INPUT
9 8§ 71 6 5 4 3 2 1 0

=

VWA

99.5kQ E

>

500 jk’ ;4

9 8 1 6 5 4 3 2 1 0
PARALLEL OUTPUT

oV — ReF. 1’ REF. ‘2" |—
FULL SCALE CALIB.—] SET '8 ouT |—
ZERD SCALE CALIB.——] RESET 00Ut |—
TRANSFER "0’ Vee —
EXTERNAL CoNTRoL —{| ol It
RESET SR cLOCK
SERIAL INPUT PARA. ENABLE

PARALLEL INPUT
8 7 6 5 4 3 2 1 0

YT

PARALLEL DATA

s 3 99.5kQ 3 100kQ

5.0V

2V

EXTERNAL
cLock
2N
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OUTPUT
RESET
oUTPUT
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3751

12-BIT A/D CONVERTER

MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3751 is a twelve bit analog to digital converter using P channel enhancement
mode MOS/LSI technology. The conversion is accomplished by the sucgessive approximation technique. The
word length is variable for eight, nine, ten or twelve bits by applying a DC potential to each of two control
pins. The 3751 provides all the A/D system control functions such as: master timing, automatic start and
recycle, and RZ or NRZ.format control. By choosing the appropriate ladder network, the output will be in

either a binary or binary coded decimal digital format.

FEATURES

¢ 8,9, 10, OR 12 BIT WORD LENGTH

¢ RZ OR NRZ DIGITAL FORMAT

o COMPLETE LOGIC AND SYSTEM TIMING CIRCUITS INCLUDED ON THE CHIP
e BCD OVERVOLTAGE FLAG

PHYSICAL DIMENSIONS

36 PIN
DUAL IN-LINE PACKAGE

U s[>
2 s[a
i
e 200 Q TYPICAL “ON" RESISTANCE FOR THE TWO MSB 0 s =
* 500 Q TYPICAL “ON’" RESISTANCE FOR THE REMAINING TEN SWITCHES ; » Lobs
e 150 mW POWER DISSIPATION . . 1832
o AUTOMATIC RESTART CIRCUITS " e
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) .OL_ . E
Input Voltages —301t0 40.3 Volts o M~
Power Supply —30 Volts
Storage Temperature —55°C to +150°C I——;gﬁg—q
Operation Temperature —55°Cto +85°C ORDER PART NO. A6H375114X
APPLICATIONS
A/D Converters
Three Digit DVM’s
Telemetry
Industrial Control
Computer Interface
BLOCK DIAGRAM PIN CONFIGURATION
FROM COMPARATOR
70 LADDER NETWORK
ARRRARARERN i
BCD OVERVOLTAGE < SPOT SITCHES olThse o o | oo
i I o
COMPARATOR 2 oo . o |
A/D 0“"'” HOLDING FF ™ HOLDING REGISTER 6 outPUT 9 Top view 28 | ac pReser
s'g'm%l.nuc’( ":l]':f“::m e L= CONDITIONAL RESET GATES 2 oureur » u
12 BIT CONTROL oo | 8 il
o] i e o ey
SYSTEM PRESET ‘SVNCHRDNIZATIUNI TIMING REGISTER ouTPUT
]
IR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3751

ELECTRICAL CHARACTERISTICS (Voo = —27 % 2.0 Volts, R_ = 10 M2, C_ = 10 pF unless otherwise specified)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
Logic Inputs
“o” 0 —-20 Volts
“r -9.0 —-30 Volts
Logic Outputs
“0” 0 —1.0 Volts
“1" —10 —30 Volts
W, Clock
Amplitude -9.0 —30 Volts
Width 1.0 10 us
fnax Bit Frequency DC 250 kHz
Ron MOS Switches
“11” 150 250 500 Q
“10” 150 250 500 Q
“9" thru “0” 325 550 1000 Q
ARon Switch Mismatch
“11” 70 150 Q
“10” 70 150 Q
9" thru “0” 120 250 Q
Cin Data and Control Input Capacitance 7.0 pF
Lo Power Supply Current Drain 45 7.0 mA Voo = —27V
Prax Power Dissipation 120 190 mw Voo = =27V
Temperature Coefficient of Switches 0.3 %/°C
Temperature Coefficient of Tracking 0.03 9%/°C
lix Input Leakage Current 5.0 uA Viy=—20V
Analog Switch Delay,
tys rise and fall times 0.7 us
t; (10% to 909% points) 05 us —
ty, 11 us Voo = =27V
-t 0.25 us

TYPICAL ELECTRICAL CHARACTERISTICS

ON RESISTANCE VERSUS
POWER SUPPLY VOLTAGE (Vce)
OUTPUT VOLTAGE (REF. 2)

ON RESISTANCE VERSUS
OUTPUT VOLTAGE (REF. 2)

]
|
|
N\
Serial Data Output | |
|
I

" I RN
BITSIAND 10 Voo " 2V
800 800
< <
. w
) / E
= A =
& Voo AV &
g
& m A & w
's Vog "BV | £ | v WA
of
o T - B (BITINAND > oA
Vog - 2V
oL l ;
0 20 40 60 80 10 0 20 40 60 80 10
REFERENCE 2 VOLTAGE - VOLTS REFERENCE 2 VOLTAGE - VOLTS
TIMING DIAGRAM
OUTPUT DELAY, RISE AND FALL TIMES
I'Wep ! I Wep!
1 ePy ! o,
Clock L U Time
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3751

TEN BIT A/D CONVERTER
NO. OF BITS R VALUE
8 12.5k
9 25k
10 50K

12 200k
LADDER NETWORK MFGR'S

NEGADYNE CORP., ROCHESTER, N.Y. 0 TO REF V ANALOG INPUT VOLTAGE
ANGSTROM PRECISION INC., VAN NUYS, CALIF.

AA AA AAA AAA AAA AAA AAA AAA

< <

2 > > > > > >
> > b3 > > $ > b3 b <
S 2R b S b > 2R 2R IR W IM WS

r_; REF.

® 17 16 15 14 13 12 U 10 9 8 71 6 5 4 3 2 1 VoLTAGE

3751 ANALOG TO DIGITAL CONVERTER (

19 20 20 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 l L1

= END OF CONVERSION

OUTPUT PULSE  —— cLock +—P—

V66 SERIAL DIGITAL 10K
ouTPUT T
[MSB FIRST)

THREE DIGIT BCD A/D CONVERTER

0 70 REFERENCE VOLTAGE
ANALOG INPUT VOLTAGE

R 8.1R 8.1R
el 1 1
ng < = RS RS <
LADDER NETWORK R R R R R R R [J R
® (33 283 133 b33 R ® 285 133 2R 2R3 R
1]
5k3 5k3 5K 5k

|

|

T

|
R

|

|

BI-POLAR
INTERFACE CIRCUIT

—>
9960
NIXIE
NIXIE
DRIVER Tuge
A A Al

= = LAMP

| LAMP |
DRIVE

— — REF VOLTAGE
2 1

18 17 16 15 4 13 12 1 10 8 1] 4 3

3751 ANALOG TO DIGITAL CONVERTER q

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

[ ]

CLock

END OF CONVERSION OUTPUT PULSE ——

Wy
¥
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FAIRCHILD MOS INTEGRATED CIRCUIT -« 3751

TYPICAL TIMING DIAGRAM

s U U u U 5] 1) ¥ U
¢ u Lr s L ur u u Y u -
¢ — m m m m m m [ m I
$s — J— o Pl Non 8 W m M |
SR Q) — —
Qo 7 e
Qg —J
Qg T
Q7 g W
Qg T
Qs | I
Q4 | I
HR Q) —
Q0 IR —
QQ ———— T
Qg | I
Q7 L S
Q¢ L J
Qs — I
Qq T
PRESET =t g DR
TIMEOUT = 5 s
COMPARATOR OUTPUT ! 1 L e T
A/D OUTPUT Lwse=1 [ o 1 1T 0 | RS 1 o LSB=0

8 BIT FORMAT
ANALOG INPUT = —-3.369 V = 10101100
REFERENCE VOLTAGE = —-5.000 V
FIGURE 3

PIN NO.
24,21

25

26

27
28
31
36

33

30

DESCRIPTION OF PIN FUNCTION

A, B: These two pins are connected as shown in the truth table below to centrol the length of the digital word.
8 9 10 12

A1 0 1 0
B 1 1 0 0

TIME OUT: A synchronous pulse with the clock is applied at this output at the end of each conversion. This pulse may be used to step a
multiplexer or otherwise notify the system of the readiness of the A/D to start another conversion.

CLOSED LOOP CONTROL: A ‘1’ voltage level continuously applied to this input will put the A/D in an automatic mode of operation. The time
output pulse is internally gated to cause a preset at the end of each conversion and initiate a new conversion. The automatic start
circuitry presets the circuit and restarts the conversion if a bit has been dropped in this mode of operation.

D.C. PRESET: A ‘1’ voltage level applied to this input will cause an immediate preset and the unit will stay preset until this input is returned
to a ‘0’ voltage level.

A.C. PRESET: When a ‘1’ level is applied to this input, the A/D is preset on the next clock pulse. The unit will continue to be preset on each
clock pulse until the ‘1’ level is removed from the input.

A/D OUTPUT: The serial digital conversion is available at this pin in a most significant bit (MSB) first format. The data output is delayed
by one bit time.

BCD OVERVOLTAGE: This output is used when a three digit analog to binary coded decimal (BCD) conversion is being made. If the binary
equivalent of the most significant digit is greater than 9, a ‘1’ voltage level is applied on this output.

RETURN-TO-ZERO: This input modifies the digital code format from non-return-to-zero (NRZ) to return-to-zero (RZ) if used. When tied to the
clock line, the digital output will return to zero during each clock pulse. The RZ duty cycle can be varied by controlling the length of
time that a ‘1’ level is applied to this input.

COMPARATOR RETURN: The comparator output should be connected to this input. The input must be prevented from going positive with
respect to substrate (ground). The output SPDT MOS switches are successively toggled to the reference voltage. This input will cause
these switches to be conditionally reset if the ladder network output voltage is greater than the signal voltage.

REFERENCES 1 & 2: Reference 1 is normally connected to ground and reference 2 to —5.0 volts. However, they may each be connected
anywhere between 0 and —5.0 volts D.C. for special applications.
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of this data sheet conventional MOS polarities are used, where Hl = ‘1"’ ~ —10 V and 1.0 = ‘‘0"’ =~ Gnd.

NOTE: Polarity indicators (0) external to the solid box conform to MIL-STD-806B where 0 indicates the less positive state is active. Internal to the box and in the remainder
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GENERAL DESCRIPTION — The 3800 is a LSi-MOS integrated circuit containing approximately 200 gates. It
functions as an eight bit slice of an arithmetic unit, which may be connected to form any word length. It is
capable of parallel addition and subtraction, and by simultaneously shifting the sum or difference right or
left, multiplication and division algorithms. A direct subtraction capability eliminates the need for the usual
carry input to the LSB during subtraction, thus allowing operands to be located anywhere in the truly variable
word length accumulator. The parallel data organization of the 3800 improves speed and greatly reduces the
amount of random control logic when compared to the same function performed serially.

FEATURES

o DIRECT SUBTRACTION USED TO PROVIDE VARIABLE WORD LENGTH CAPABILITY
* STROBED OUTPUTS FOR HARD WIRE COMMON BUS SYSTEMS

e DC T0 200 kHz ADD AND SHIFT RATE

© 3.0 us, 8 STAGE CARRY PROPAGATION TIME

o LOW POWER — 180 mW

APPLICATIONS
Basic Accumulator Block
Index Register
>, = ,< Comparator
General Logic Control
Up-Down Counter
Divide By N Counter

ABSOLUTE MAXIMUM RATINGS

3800
8-BIT PARALLEL ACCUMULATOR

MOS INTEGRATED CIRCUIT

110
090

PHYSICAL ‘DIMENSIONS

36-Pin
Dual In-Line Package
675
]
[+ 600 NOM. |
L In -
e
.1;4 A o11
115 009
190
140
078
"| o2
< bt
3 g
0 1]
$ n
g 0 n| g
t4 0
é (] ) § 1.868
s ) 28] 1.832
gw w[a
gn »in
n nla
g uip
|n nin
I B
g B
l__525___|
515

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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Input Voltages —30Vto+0.3V ORDER PART NO. A6H380014X (—55°C to -85°C)
Ve and Vpp Supply Lines —30Vto +0.3V ABH380019X (0°C to 70°C)
Storage Temperature —55°C to +150°C
Operating Temperature —55°C to +85°C
BLOCK DIAGRAM PIN CONFIGURATION
UTPUTS (Ms8) 7 8543210
678910101213
REARRENI
OUTPUT DRIVERS
OUTPUT STROBE CONTROL 14 —»| [WITH STROBE FOR aooysveneact et sy |1 \J =1 v -1y
COMMON BUS SYSTEMS) SHIFT LEFT OUT (SLO) 2 s v -2zrv
SHIFT RIGHT INPUT (SRI) 3 % (CBO) CARRY/BORROW OUTPUT
z[uo FUG 5 g___! K ADD/SUBTRACT SELECT (ASS) 4 k) (MSB) “R" REGISTER OUTPUT
ZERD FLAG (F) 5 32 {LOAD) “R" REGISTER LOAD
SHIFT LEFT QUTPUT 2 - (SNIFTSAO‘;::!":I‘;[:IT::T T [ 18 SHIFT LEFT NPT oo 7 sty ‘ af wer 7 wen
SHIFT RIGHT INPUT 3 —=~1 0o \cCUMULATES ON cLock) |~ 17 SHIFT RIGHT ouTPUT m: : : :::
SHIFY RIGHT cL0BK 16— f L 15 neseranes. T * Tor vew Bl s
SHIFT LEFT CLOCK 20 outmr 3 0 a| wers
ACCUMULATE CLOCK 21 ouTPUT 2 n ) weur2
"‘"‘“ﬁ,}&%’%‘}.{nﬁ‘{{‘o‘.?“"" o 22 canay,B0RROW WNPUT ourmur 1 » M
CARRY/BORROW OUTPUT 34
! Tt sistwicroy O o [
ADD/SUBTRACT SELECT 4 l RESET “A" REGISTER (RA) 15 22| (CBI) CARRY/BORROW INPUT
ADD/SUBTRACT INHIBIT 1 srnar oo e 2,
MSB "™ REG. QUTPUT 33 <——9 () ACCUMULATE cLock
'SHIFT RIGHT OUT (SRO) ” 2 (SLC) SHIFT LEFT CLOCK
R REG. DATA LOAD 32 = “R" REGISTER SHIFT LEFT INPUT (SL1) f’ 190 GROUND
N
Vog =— 55 amy P b w e
——————2
Yoo =— 36 -1V \upyrs (mss) T—— ————0
SEMICONDUCTOR
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FAIRCHILD MOS INTEGRATED CIRCUIT 3800

ELECTRICAL CHARACTERISTICS Voo = —27V £1V,Vpy=—13V x1V, R =10 MQ, C_ = 10 pF (unless otherwise specified)

SYMBOL . CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Logic inputs
Logic “0” 0 —20 Volts Vo= —27V
Logic “1” —10 -30 Volts Vge=—27V
Clocks
Amplitude —10 -30 Volts
Width 1.0 10 us
Shift frequency DC 300 kHz
Shift & add frequency DC 200 kHz
Delay Times
tes 8 stage carry 3.0 5.0 us See Figure 1
ty &ty, Output delay 1.0 3.0 us
Ix Input leakage current © 50 rA Viy=-—20V
Logic outputs
Logic “0” 0 —-0.5 -1.0 Volts
Logic “1” -11 —12 Volts
Logic “1” -10 -1 Volts R, =40 kQ
Supply current drain
Voo 7.0 mA Vo =—27V, Vpp = —13V
Veo 5.0 mA Voo = =27V, Vpp =—13V
Network dissipation 180 mW
DESCRIPTION OF PIN FUNCTIONS
PIN NO. NAME SYMBOL FUNCTION
1 Add/subtract ASI When ASI is a logic “1”, no addition or subtraction will occur when the ACC, SRC or SLC clock are pulsed.
inhibit The accumulator register will shift right or left normally however. The carry/borrow through line is not af-
fected, allowing numbers to be shifted and compared when the subtract mode is selected.
2 Shift left SLO SLO is the MSB output of the ACC and may be connected directly to the SLI input of the next eight bit
output section of the accumulator. Shift and add function normally.
3 Shift right input SRI SRI accepts the SRO output of a higher order, 8 bit slice. Shift and add function normally.
4 Add/Subtract select ASS When ASS is a logic “1”, addition is performed, and when ASS is a logic “0”, subtraction is performed.
5 Zero flag F The zero flag output is a logic “1” only if the accumulator register contains all zeros. This output is inde-
pendent of the strobe control.
6-13 Outputs 7-0 When the strobe control STR is a logic ‘0", all outputs represent the contents of the accumulator register.
14 Output strobe ST When STR is a logic “1”, all parallel outputs, 0-7, are disconnected from the power and ground lines allow-
control ing them to float. Thus several similar outputs may be hard wired together for a common buss system.
15 Reset Accum. register RA When RA = logic “1”, the accumulator is reset to zero. This asynchronous signal overrides all others.
16 Shift right SRC Pulsing the SRC with a logic ““1” shifts the contents of the accumulator one bit position to the right. If the
clock add/subtract controls are enabled, the sum or difference of the accumulator register and the “R” register is
shifted one bit to the right and written into the accumulator.
17 Shift right SRO SRO is the LSB end of the 8 bit accumulator and may be connected directly to the SRI of an adjacent
output 8 bit slice.
18 Shift left input SLI The SLI accepts the SLO output from a lower order, 8 bit slice.
19 Ground GND Circuit common and substrate ground are both connected to this pin.
20 Shift left SLC Pulsing the SLC with a logic “1” shifts the contents of the accumulator one bit position to the left. If the
clock add/subtract controls are enabled, the sum or difference of the accumulator and the “R” register is shifted
one bit to the right and written into the accumulator.
21 Accumulate AC Pulsing the ‘AC input adds the contents of the accumulator and the “R’” register if ASS = logic “1”. The “R”
clock register is subtracted from the accumulator if ASS = “0”. If ASI = “1”, no action occurs.
22 Carry/borrow input CBI A logic “1” on CBI enters a carry or borrow into the LSB position of the add/subtract logic.
23 Reset “R"” register RR Placing a logic “1” on RR asynchronously resets the “R” register.
24-31 Inputs 0-7 Inputs are entered into the “R" register asynchronously when RL is activated.
32 “R" register RL When RL is a logic “1”, data presented at the inputs are loaded into the “R” register. RL may be perma-
data load nently a logic “1”, effectively bypassing the R register during normal operation. Note that RR overrides the
data inputs regardless of the load command.
33 MSB “R"” MSB It shows the MSB of the “R” register. When the “R" register is used to temporarily hold operands during
register output multiply, divide, etc., the MSB output indicates the sign of the stored operand.
34 Carry/borrow CBO The CBO is the asynchronous carry or borrow output from the MSB of the add/subtract logic. It is not af-
output fected by the ASI control.
35 Ve power Vee  —27V supply.
supply
36 Vpp power Voo —13 V supply.
supply
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FAIRCHILD MOS INTEGRATED CIRCUIT 3800

SHIFT COMMAND TIMING DIAGRAM CARRY/BORROW 8 STAGE

PROPAGATION TIME

—{wepl—
CLOCK PULSE OV | I ] I TIME

| CARRY, BORROW INPUT ov—l
DATA INPUT OV | TIME

| 1
—I—J |
|

|

CARRY, BORROW OUTPUT OV D=
SRO,SLO& PARALLEL OV TIME I :
DATA OUTPUTS ' | -1.0v SV — — — [
-V —— == 1 |

I

|

|

|

|

L

|

|

1
—f tg .l —y Y3 !

-

. ~ FIGURE 1

—>“CB|‘—
|

— tgp be—
[

STANDARD CONNECTIONS FOR ADDITION AND SUBTRACTION
PARALLEL OUTPUTS

it i}
TITTTT s g T

PARALLEL INPUTS

SIXTEEN BIT PARALLEL ADDITION (SUBTRACTION)*: The addition (subtraction) operation begins by resetting the accumulator, then transferring the augend (subtrahend)

through the ‘‘R'' register into the accumulator by pulsing the AC clock line. The operation is pleted by loading the addend (mi d) into or through the-‘‘R'’ register,
then adding (or subtracting if ASS = logic ‘‘0"’") it from the accumulator by again pulsing the AC clock. Multiple addition and subtraction or combinations of both operations

may be performed by repeating the last operation. Thus a running total may be kept in the accumulator.

STANDARD CONNECTIONS FOR MULTIPLICATION
PRODUCT
A

ACC

)
t6ap REGISTER

REGISTER
LOAD |~ ASS 3800
3800 ASS o<}—{ mss
RA RA
? [ )
see | L Tsre
——————— R - i,
s gz g —
MULTIPLICAND INPUT & = & o MULTIPLIER INPUT
s 8= &
=E o o=
2 93 e
R =
s g 3

/

MULTIPLICATION: The multiplication operation, shown above, begins by clearing the ACC and MQ registers, then loading the multiplier into the MQ ‘‘R’’ register. If the
MSB of the MQ’s ‘‘R’’ register is a ‘‘1'", ie. the multiplier is negative, the ACC and MQ subtract lines are enabled before the multiplier is transferred into the MQ. Thus
the multiplier in the. MQ is always positive. However, the multiplicand, which has been loaded into the ACC ‘‘R'’ register for temporary storage, will be subtracted from the
partial product in the ACC if the multiplier was negative. The multiplicand is added to or subtracted from the partial product and shifted one bit to the right each time the
LSB of the MQ register is a ““1'". If it is a ‘‘0’’, only a shift right occurs. Neither the multiplicand nor the resulting product require any further sign corrections as the

answers will automatically be in two's complement.

DIVISION: The division algorithm is similar to the multiply and is described in detail in The Logic of Computer Arithmetic by Flores. The most straightforward way to per-
form division is to convert both the divisor and dividend to sign magnitude numbers the same way the multiplier was converted in multiplication. Then proceed through a
successive subtraction division. The resulting positive quotient must however then be corrected to two’s complement rotation if the signs of the dividend and the divisor

were not the same.

NOTES: 1. Input logic levels may be selected by referring to the list of Pin Function Descriptions.
2. All unused input or control pins should be grounded.
3. All operands are in two’s complement notation.
4. All diagrams are BASIC BLOCK DIAGRAMS and no electrical levels are indicated. See Logic Diagram for correct 806B notation.
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FAIRCHILD MOS INTEGRATED CIRCUIT 3800

APPLICATIONS
PARALLEL QUTPUTS
f5—————- 8 PR
et ettt
OVERFLOW <— cBl CBO CBI |=— INPUT COUNT
3800 LOAD"N" 3800
L 1 WM
SHEAR
LOAD T Dol LL0AD
PIHPTEHT same | HHHHHTHE
B—————= 8 GOUNT INHIBIT T 0
(W )

~
COUNT BY"N"INPUTS

UP-DOWN COUNTER

SIXTEEN STAGE UP-DOWN COUNTER: Operation begins by resetting the registers and enabling ASS, which determines the count" direction. Counting by one may be ac-
complished by enabling CBI or INPUT ‘‘0’’. To count by n, set n into the ‘‘R’’ register.

AR AR AR
ASS — eno
ac |— Loap acc

0s CBO 3800

. ) e RA |— RESET AcC

Q L0AD [— LOAD R

compaRe stRoge 4 f ? s }
76543210 .
DATA INPUT

L, = > COMPARATOR

COMPARE OPERATION: To compare two numbers, simply insert the first into a previously cl d lator by pulsing AC. Enabling the subtract control will immediately
indicate whether R>>A, as a borrow output will appear. If the borrow output follows a pulse on the borrow input, the numbers are equal. If neither, then R<A. The logic is

shown above.

1
—
CARRY

CBI f————
OUTPUT CB0 w00 ASS ::D: "y
(Ace o -
UMULATOR)
+dz AC |e—o
e ] 28 B0 RA f-—o

RR |——
1654321 04
PARALLEL
OUTPUTS
COUNT 0UTPUT~—] CBO
5800 s COUNT UP [ dy)
dy
(COUNTER| Asl ::D: COUNT DOWN (DY)

RA
Riijiiia]
INITIAL CONDITION INPUTS
DDA CONNECTIONS

The DDA shown above utilizes one 3800 for a remainder register and a second 3800 for a y accumulator counter.
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LOGIC BLOCK DIAGRAM

PARALLEL OUTPUTS

C )
(MsB) 7 6 5 4 3 2 1 0 (SB)
e ! S S
| BITT BTG | BITS | BIT 4 | BIT3 | BIT2 | BIT1 | BITO |
i | ] |
| | | | | |
INPUTS FROM | | : ! ! : I I l
EACHACC FF | } | ; | | t : i OUTPUT STROBE CONTROL
- I ! I | I I |
| : l | Q . | : | | I
ZERO FLAG QUTPUT —O I ! I | ACCUMULATOR Cp [— | | | | |
T t D - |
1 ! [ | | |
| ——t—— S ACCUMULATOR RESET
A I R
I | | |
| : : | : : : | | ACCUMULATE CLOCK
| |
| [ | I | I | I ! SHIFT RIGHT CLOCK
L u I A N BN
I 4
| | ) | i ! !
i 1 ! ; 1 V
SHIFT LEFT QUTPUT —Op————————|— — - = — - — —4 4 ——|———4—_-—i—-——":—
S S, S R N HIFT LEFT CLOCK
I_I r :_ I TYPICAL BASIC LOGIC DIAGRAM : I : ! l S
SHIFT RIGHT INPUT —O : I I : OF ONE BIT SEGMENT | I | | SHIFT LEFT INPUT
) | . :
[ : : I : I : : : L 10— SHIFT RIGHT OUTPUT
ADD/SUBTRACT INHIBIT —O ' I I ! | I ! [ | |
L ! .l ! I —
ADD/SUBTRACT SELECT ' I T i i i f :
CARRY /BORROW OUTPUT < ' : | il  ruuL aoog */° <—,—°mv ! - ' ' O— CARRY /BORROW INPUT
-~ f '.F :— | OUTPUT 2 SUBTRACTER g INPUT | I _: T I / v
D S T R e I N
R REGISTER MSB OUTPUT < 4 | | I . | | | | I
: @ I | [ "R" REGISTER BIT ¢, I | I | I
L S N I
| ] 1 | | 4 | “R" R
“R” REGISTER LOAD CONTROL : + L 4 $ 1 L L L H EGISTER RESET
7 6 5 4 3 2 1 0
— PARALLEL INPUTS /

NOTE: Polarity indicators (0) external to the solid box conform to MIL-STD-806B where 0 indicates the less positive state is active. Internal to the box and in the remainder
of this data sheet conventional MOS polarities are used, where Hl = ‘1"’ ~—10V and LO = ‘‘0’"’ ~ Gnd.
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3801

10-BIT SERIAL/PARALLEL-PARALLEL/SERIAL CONVERTER

GENERAL DESCRIPTION — The 3801 is a monolithic MOS/LSI ten bit serial/parallel - parallel/serial converter
utilizing P-Channel Enhancement mode MOS technology. The device has the capability of serial or parallel
input and serial or parallel output. A holding register included on the chip is isolated from the shift register
by transfer gates. In serial to parallel applications data may be stored in the holding register while new
data is being entered into the shift register.

FEATURES

« 8 AND 10 BIT SERIAL OUTPUT

© 250 kHz SERIAL TO PARALLEL OPERATION

e 500 kHz PARALLEL TO PARALLEL OPERATION
* 120 mW POWER DISSIPATION

¢ INPUT GATE PROTECTION

o SET AND RESET OF HOLDING REGISTER

e OUTPUT STROBE CONTROL

¢ SINGLE PHASE CLOCK

e RESET OF SERIAL REGISTER

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Input Voltages —30 to +0.3 Volts
Power Supply —30 Volts
Storage Temperature —55°C to +150°C
Operation Temperature (A6H380114X) —55°C to +-85°C
(A6H380119X) 0°C to +70°C

APPLICATIONS

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSION
36 PIN
DUAL IN-LINE PACKAGE

190
140
078
“1 o072

SIFErERZgecNevsaN=

IR E IR A REEEEENEER RN

UV ARG
g8

N

525
5157

ORDER PART NO. A6H380114X

Serial and Parallel Data Conversion in A6H380119X
e Process Control
e Data Terminals
e Computer Peripheral Equipment
e Data Acquisition
BLOCK DIAGRAM PIN CONFIGURATION
j 1 '{"imfm; uvmvfs ’
1 ' NO CONNECTION 1 u 3% TRANSFER 1
OUTPUT BUFFERS RESET HR 2 35 | TRANSFER O
STROSE SET HR 3 £ RESET SR
REFERENCE 1 4 3 SERIAL INPUT
9 ouTPUT 5 32 9 INPUT
SET 8 QUTPUT 6 31 8 INPUT
STROBE HOLDING REGISTER 7 aureur 7 3017 kT
RESET—>~ & UTPUT 8 2 | & meur
5 OUTPUT 9 TOP VIEW 2 5 INPUT
4 ouTPur 10 2 4 INPUT
3 ouTPUT n 2% 3 INPUT
TRANS. 0—-
TRANSFER GATES 2 ouTPUT 12 25 2 INPUT
TRANS. 1—=| 1 oUTPUT 1 2 | 1T
0 ouTPUT " 2 0 INPUT
REFERENCE 2 15 2 PARALLEL ENABLE
8 BIT SER. OUTPUT 1% 21 CLOCK INPUT
PARALLEL LOAD COMMAND —=-{ =8 817 sERIAL ouTPUT wsrseRourur | 17 2| w0 connecrion
CLOCK—e| SHIFT REGISTER
SERIAL DATA JBGT ~==10 BT SERIAL OUTPUT rowe s (i) | 18 | croue
[EEREREEEE
PARALLEL DATA INPUTS

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MOS INTEGRATED CIRCUIT 3801

ELECTRICAL CHARACTERISTICS (Vo = —27 +2.0Volts, R, = 10M, C_ = 10 pF unless otherwise specified)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
Logic Inputs
“0” 0 -2.0 Volts
“1” -9.0 -30 Volts
Logic Outputs
0" 0 -1.0 Volts
“1" -10 —11 Volts R =40k
“1” -1 -12 Volts
Clock
Amplitude —9.0 —30 Volts
Width 1.0 10 us
fmax Frequency
Serial DC 250 kHz
Parallel DC 500 kHz
tys Serial Delay, 0.6 us
t; l rise and fall 0.2 us
ty ‘ times 0.5 us
t. 0.5 us
ty Parallel Delay, 0.55 #s
t; 1 rise and fall 0.35 us
tye times 0.4 us
t, S 03 us
C, Data and Control Input Capacitance 7.0 pF
Inax Power Supply Current Drain 45 7.0 mA Voo = =27V
Prax Power Dissipation 120 190 mwW Voo =—27V
% Input Leakage Current 5.0 #A n=—20V
tyg Data Delay Time 250 ns

TIMING DIAGRAM

OUTPUT DELAY, RISE AND FALL TIMES

Wep ! | Wep!
e cp
[}

Clock

i

Serial Data Output

L

]
UTRRH

DATA BIT TIMING

cLock

Data Input

[ L

Time

Time

Time
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FAIRCHILD MOS INTEGRATED CIRCUIT 3801

RESET HR
T HR

STROBE | “g¢

TRANSF. 0
TRANSF. 1

SERIAL IN —O

CLOCK —q
RESET SR —9)

Pt —O

LOGIC DIAGRAM

OUTPUTS

BITS BITS8

BIT?

—q
—d
—q
—q

BIT3

TYPICAL BASIC
LOGIC DIAGRAM
OF ONE BIT
SEGMENT

|
|
|
+
T
|
|
+
- |
BIT 2 ONLY |

BIT 0 ONLY |

A SR ) N

BIT2 BIT1 | BITO

PARALLEL IN

Jo— 8 BIT QUTPUT

Jo—— 10 BIT OUTPUT

APPLICATIONS (Basic Logic Representation)

SERIAL TO PARALLEL
CONVERTER

TRANS.T0, T
outPuT

I
o_f_. |

SERIAL INPUT

| QUTPUT REGISTER I
REF ‘{" REF ‘2’

9876543210
PARALLEL OUTPUT

——o0 -27V
SET '8’ OUT b——o0
RESET 10’ OUT }b—o0
TRANS. '0’ Vgg ——o0 -21v
TRANS. ‘1’ GND. ——o
RESET SR CLOCK —o0

PARALLEL INPUT
9876543210

"L PARALLEL ENABLE

LUy

REF 'V’

PARALLEL TO SERIAL
CONVERTER

LLLLLLLLLL merear
9876543210 |/
PARALLEL OUTPUT [
SET '8’ OUT }——o0
RESET 10’ OUT }—o
TRANS. ‘0’ Vgg ———o0 -2mv
TRANS. '’ GND. }—o
RESET SR CLOCK }——o
PARALLEL INPUT
9876543210 |—O PARALLEL

SERIAL INPUT

I INPUT REGISTER I

ENABLE
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FAIRCHILD MOS INTEGRATED CIRCUIT 3801

APPLICATIONS

(Basic Logic Representation)

SERIAL TO SERIAL BUFFER REGISTER

perr  [LLLLLIII] wer
\| 98716543210 |/
PARALLEL OUTPUT |
SET ‘8" OUT ——o0
RESET 10’ OUT ——o0
TRANS. 0’ Veg ——o -21v
TRANS. ‘1’ GND. —o0
RESET SR CLOCK ——o0
= PARALLEL INPUT
SERIAL INPUT 9876543210 [~ PARALLELENABLE

LU

—he

PARALLEL TO PARALLEL BUFFER
REGISTER

I QUTPUT REGISTER I
REF °1’ REF 2’

\ 9876543210
PARALLEL OUTPUT H—o _a7v

SET ¢’ 0UT f—o0
RESET 10’ OUT p—o0

TRANS.TO _[—1 TRANS. ‘0’ Vg —o -21v

OUTPUT TRANS. 1" GND. —o

RESET SR CLOCK j—O
PARALLEL INPUT PARALLEL ENABLE
9876543210

SERIAL INPUT ™ NpyT REGISTER |

Sy

BRI NIRRT
FAIRCHILD

R RN R
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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MOS COMING SOON

3250 CRT NUMERIC CHARACTER GENERATOR

The 3250 is a numeric character generator subsystem on a single
chip. It is designed to be used in conjunction with a cathode ray
tube to display numeric information. Deflection pulses are provided
to sweep the beam through a seven segment character in eight clock
pulses. Video pulses, synchronized with the deflection pulses, are
provided to blank the appropriate segments needed to form num-
erals. Approximately 520 characters may be displayed at a 60 cps
refresher rate. Systems applications are simplified by enabling
parallel data entry from a keyboard directly into a serial shift regis-
ter on the chip.

FEATURES:

o Direct Keyboard Entry

BCD Input
Low Power Consumption—160 mW Typical
Serial on parallel storage buffer entry

250 kHz Segment Rate
Special outputs for “1” offset and decimal point
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3305 QUAD 16 BIT STATIC SHIFT REGISTER

The 3305/6 is a 64-bit 1¢ static shift register. The 3305 is a Quad
16 in a DIP package and the 3306 is a Dual 16, Single 32 in a
TO-100 package. It is a monolithic integrated circuit utilizing Planar
11*, P-channel Enhancement Mode Technology.

FEATURES:

o Single Phase Clock
e Low Power Consumption less than 3 mW/bit
® High Speed Operation—DC to 1.0 MHz

APPLICATIONS:

Delay line and binary or BCD storage in
o (Calculators
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e Peripheral Equipment N4 16 81T
e Data Acquisition |
e Telemetry b 4
e Computers & Business Machines g
e Machine Control %
3321 — DUAL 256 BIT SHIFT REGISTER r i .
The 3321 is a Dual 256 bit Dynamic, serial in-serial out shift Regis- ! .
ter utilizing a 4 phase (0) clock. The 4 input clock lines are used to et 1 —2 256 BITS L qureur 1
enhance the speed and power characteristics -of MOS technology and
can be operated at frequencies from 10kHz to 2 MHz.
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