




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FAIRCHILD MOS/LSI INTEGRATED CIRCUIT 3530 

ELECTRICAL CHARACTERISTICS 

MINIMUM INITIATE PULSE 
WIDTH VERSUS 

AMBIENT TEMPERATURE 

2.0 Yoo 1-13Y 
f-YG8·' -27V +---+--t---t---1--i 

i 1.5 !----+--+--+--+--+--+---I 

!! 
i! -+-i 1.0 f-i---::::;~-F==+--+-+--+--1 

• I o.5 1-----+--+---+--+---+--+---1 

&' 

O'---'--..__-'--..__-'---'---' 
-55 -35 -15 +5 +25 +45 +65 +85 

TA · AMBENT TEMPERATURE • "C 

ADDRESS LINES 

r--<j RE 

rlwE 
rtj p 

~RE 
~WE 

l 
I CS 

~~ l=+-
•2•n+--+-+-e 
A 3 IO-l-+--+-t---. 
A4 IO+-f-+--if-+--1 

o •o In-+-+--+-+-+--+-_. 

1 

l 
cs 
•• I-' 
•• !-+-< 
., ID+-1-+--t 
A3 ID-+-+--+-+-e 
A4 IO-l-l-+--if-+--f 

,---0 RE 

r--0 WE 

rO p 

~RE 

~WE 

DEFINITION OF 
PROPAGATION DELAY 

INITIATE 
OL_ 

-VIN I 

OUTPUT O~ 
-Your ! ~ 
~ 
I ' 

' 

OUTPUT O_J 

-vour ~ 

: ' 
' 

MULTICHIP MEMORY 

M CHIP SELECT LINES (~ 64xM WORDS) 

1 
I CS 

•• I-' 
., t--+-< 
., IU+-t-+-. 
., IO-I--+--+-+--. 
•• I0+-1-+--il-+-... 

0 •• lo+-+-+-+-+-+-.. 

I 

I 
cs 

~~ !=+-
., ID+-+-+--t 
., l<>+-+--+-+--41 
•• in+-+--+--<--+-.... ~· •• IO-I--+--+-+-+--+-... ~· •• IO-I--+--+-+-+--+-.. .____,I_____. 

t--t---j-tj RE 

~WE 

ttj p 

l 
I CS 

•• >----' 
•• >-­
•,in--~ 
•,ID-----' 
A4IO-----' 

0 •• ID-------' 

1 

H-fo RE 

~WE 

~· 

l 
I CS 

•• >--
• , >---' 
•210--~ 
•,ID----' 
•,10------' 

o •s IO------' 

1 

It IT-b-INITIATE 

WRITE ENABLE 
READ ENABLE 

TYPICAL PROPAGATION DELAY 
VERSUS 

LOAD CAPACITANCE 

2.0 voil • -13V 

~· -27~-+--+--+--+--1----1 

1.5 t--+--+-+--+--+-b4J....-1F-l 
i ... -v-1-1 
; 1.0 >---"f')...-'"--11--1-+---l----l--+---l---I 

i I tpd+ 

i -
0.5 1---+---+--+---+--+--+---+----i 

:> 

,---0 RE 

,-0 WE 

rO p 

H-f-tj•E 
t-ftj WE 

50 100 150 

Cl · WD CAPACITANCE -pf 

l 
I CS 

~~ j:::i__, 
A2 K>+--+-+-e 
., K>-1-+--+-+--. 
•• IO+-t-+--il-+--1 

0 •• IO-l-+--+-+-+-+--1 

I 

I 
cs 
•o H 
•• !-+-< 
., I0+-1-+--t 
., IO-l-+--+-+-4 
•• lu-+-+--+--<--+--4' ~· •• K>-1-+--+-+-+-+--t .____,I_____. 

I 
I 
I 

RE 

WE 

cs 
•• ., 
•210--~ 

A3IO-----' 
•,10----~ 
•slO-----~ .____,,...-........ 

200 

-0 

N DATA INPUTS & 

N DATA OUTPUTS 
1~woRDLENGTH 

OF N BITS) 

~---------------------------------~---~-·--------------' 
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FAIRCHILD MOS/LSI INTEGRATED CIRCUIT 3530 

SCHEMATIC DIAGRAM 

~~~~-~~~~~~~~~-.--o'GG 
.-+-..-+--.-+-++-++-+-+-+-t--+-t-+-+--++--+-+---._,_,__,f<-+----0•10 

r---------- --- -- --- --- -- --- --- -------, 
t 

¥Liii 

XLIRI$ 

_______________________________________________ J 

BASIC BLOCK DIAGRAM 

BIT ADDRESS 

Ao Ai A2 Aa A4 A5 
r---------------
1 

I 

{

bvGG 

POWER SUPPLIES ? Voo MEMO:: CELLS 

OGND 
I 

I 

I 

DECODER 

'-+---<>READ EIABU 
'+----+---<>WAITE EIMILE 

r-fi=li=fi~E:::::r=h==t=fl=t=t=l° '• 
•111 
DATl OUTPIT 

X·llllllSS 

DATA INPUT 
- - - - - - -, 

INPUT /OUTPUT 
CONTROL 

CIRCUITRY 

WRITE ENABLE 
I 

INITIATE 
I 

READ ENABLE 
I 

L __ - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - J 
CHIP SELECT DATA OUTPUT 
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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* II, P-Channel enhancement mode MOS technology. 
Control logic has been included on the chip to make the 3700 NPN bipolar compatible. The HLLDTµL 
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: 
• BIPOLAR COMPATIBLE INPUT LOGIC LEVELS 
• HIGH ON/Off RATIO 
• ALL CHANNEL BLANKING CONTROL 
• PLANAR II STABILITY 
• INPUT GATE PROTECTION 
• LOW LEAKAGE CURRENT 
•ZERO OFFSET VOLTAGE 

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) 
Storage Temperature -65°C to +150°C 

Operating Temperature 
A3J370011X 
A3J370019X 

-55°Cto +125°C 

Positive Voltage on Any Pin 
Negative Voltage on Digital and 

Analog Input pins 
Analog Output pins 

Negative Voltage on V00 and VGG pins 
A3J3700112/192 
A3J3700113/193 

Total Power Dissipation in package (TA = 25°C) 

0°Cto +70°C 
+0.3V 

-30V 

-50V 
-35V 

200 mW 

ORDERING INFORMATION - The 3700 is available for use in two signal ranges. (See electrical char­
acteristics for supply voltage requirements.) 

+5.0 to -5.0 volts signal applications, Order A3J3700112/192 
0 to +5.0 volts signal applications, Order A3J3700113/193 

LOGIC DIAGRAM .-------DATA INPUTS-------, 

DRAIN 
0 
(OUTPUT) 

PHYSICAL DIMENSIONS 

TOP VIEW 

=4 ---c===::::i~~~:::(=·=· 
l--:~~---1 

PIN CONFIGURATION IN 
14 PIN CERPAK II 

14 
Vss====::;i r.===oRAIN 
G1 r.---'"---..LL--, 

G2 

G3 

G4 

VGG -~"L--...--~.--.....-~ 

51 

S2 

S3 

S4 

NC 

Yoo===='-' l!::::::==:::iGcs 

OVGG} POWER 
0 Yoo SUPPLIES 
OVss 

ALL CHANNEL 
0 

BLANKING (Geel 

'-------LOGIC INPUTS-------' 

NOTES: 
(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 (V55). 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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*Planar is a patented Fairchild process. 
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111111 

500 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3700 113 ONLY) 

1&~ I 
~POINT t---

~ 
i!fto.A -

-=..+SV 

* 
"" ~ 

FAIRCHILD MOS INTEGRATED CIRCUIT 3700 

UIOO 

500 

100 

TYPICAL CHARACTERISTICS 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3700 112 ONLY) 

1~~ t""'1fST POINT f---j 

lOO•A-~ 
-=..+SY I * TEST POINT-, 

~ 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3700 193 ONLY) 
111111 -~~~~.----..----.,----,,..--,--. 

t--+--+--+--t- 21v±=..i·:~ 

500~~..l. ;--+-1 ~~ 
,--,lESTPOINT y t-' i [\,._ lOOoA -t--1 

- \ -=..+BY · 

ii! 200 * -i!i ~I 
} I "'i-.._ 

100 l=l=t::::t1 ::i= ---~$;;;t==J::::j:=l 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3700 192 ONLY) 

~ ~ ~~~~~~~~t---<t---<~ 

0 1.0 2.0 3.0 4.0 5.0 6.0 7 .o -5.0 ·3.0 -1.0 0 1.0 3.0 2.0 4.0 6.0 8.0 10 -5.0 -3.0 -1.0 1.0 3.0 5.0 

DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE· VOUS DATA INPUT VOLT~GE • VOLT5 DATA INPUT VOLTAGE· VOLT5 

':' 

ON RESISTANCE VERSUS 
AMBIENT TEMPERATURE 

175 t--+--+--+--+--+--+-+-+-+--i 

~ ......i­
~ 150 r-i-+-t--~f-+H-+1-1-:±--i"":+-l 

; 125 -i--+- -'1( .-i -i-r 
} 
~ 

1001--1--+--+--+--+--+-+-+-+--i 

~ 

15~~~~~~~~~..__. 
25 45 8S 115 125 

OUTPUT LEAKAGE CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
(3700 112/113) 

111111 ,.-V-,Ol!Jr-T·--lr-5V-,--,--,--,-TEST-,-P0-,1Nr-T -1-rt-~~ 

L 

DATA INPUT LEAKAGE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 
(3700 112/113) 

'PCINT~ 

~ ~>--l-->--t---<1--1-->-->--t-i--t 

~ v r 
~ lo i--r--r--r---ir--r--1-IL_,,..L'-1--11--t 

~ pTEST POINT-+V-7"1--l--ll--1--f--l 

~ 1.0 17 

85 115 125 
TA· AMBIENT TEMPERATURE· °C TA· AMBIENT TEMPERATURE - ·c TA -AMBIENT TEMPERATURE - ·c 

LOGIC IN 

I Vss Vss 

OUTPUT 

3700 
DATA IN 

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 inp!Jt is at ground potential and all other terminals are c~anged correspondingly to test worst case conditions. 

The following sets of bias conditions are equivalent 

Data in 

Yss 
Yoo= VGG 

Logic in 
1 Level 
0 Level 

Condition 1 

+5.0V 
+s.ov 
-21 v 

+7.0V 
+l.5V 

Condition 2 

-3'.l:lV 
OV 

-29V 

-1.0V 
-6.5V 

The logic input levels are V55 - 30 V < "O" level < V55 - 7.5 V to turn a data channel off 
V55 - 1.5 V < "l" level < V55 to turn a data channel on. 
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Condition 3 

ov 
+3.0V 
-26V 

+2.0V 
-3.5V 



FAIRCHILD MOS INTEGRATED CIRCUIT 3700 

ELECTRICAL CHARACTERISTICS 

FOR 3700112/192: -5.0 v <Your< +5.0 V, TA= 25°C, Voo = VGG = -35 v ± 10%. 
V55 = +8.0 V ± 10% unless otherwise specified. 

FOR 3700113/193: 0 v::::; Your ::::; +5.0 V, TA= 25°C, Voo = VGG = -21 v ± 10%, 

SYMBOL 

RoN 

ROFF 

ILO 

lu 

VIH 
VIL 
t, 
cdb 
C;, 
C;g 
cit 

V55 = +8.0 V ± 10% unless otherwise specified. 

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

Channel "ON" Resistance 270 n Your= Vss lour= -100 µA 
A3J3700112 400 n Your= -5.0V lour= -100 µA 
A3J3700113 400 n Your= OV lour= -100 µA 
A3J3700192 600 n ·vOUr = -5.0 V lour= -100 µA 
A3J37!J0193 600 n Your= OV lour= -100 µA 
~13100112 @ +125°c 650 n Your= -5.0V lour= -100 µA 
A3J3700113 @ +125°C 650 n Your= OV lour= -100 µA 

Channel "OFF" Resistance 1.5 Gn Vss • Vour = 15V VG= Gnd 
A3J3700112/113 @ +125°C 2.1 M!J Vss · Vour = 15V VG= Gnd 

Output Leakage Current 
A3J3700112/113 2.0 nA Vss - Your= +15 V VG= Gnd 
A3J3700192/193 10 nA Vss - Your= +15 V VG= Gnd 
A3J31001121113 @ +125°c 700 nA Vss - Your= +15 V VG= Gnd 

Data Input Leakage Current 1.5 nA V55 - VIN = 15 v VG= Gnd 
A3Js1001121113 @ +125°c 200 nA V55 - V1N = 15 V VG= Gnd 

logic Gate Input "l" Level Vss - 1.5 Vss v 
Logic Gate Input "O" Level V55 - 7.5 V55 - 30 v 
Channel Switching Time (see Fig. 1) 1.0 µS 
Output Capacitance 25 pf V55 • Vour = ov f = 1.0 MHz 
Data Input Capacitance 9.0 pF Vss - VIN =OV f=l.OMHz 
Lggic Input Capacitance 3.5 pF Vss - VG =OV f = 1.0 MHz 
Chan11~! Blanking Input Capacitance 10 pf Vss - VG =OV f = 1.0 MHz 

,,~,, 

FIG. 1 
SWITCHING TIME TEST CIRCUIT 

lOpF 

vouT 
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INPUT AND OUTPUT WAVEFORMS 
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INPUTS Yss ------i...----­
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OUTPUT 

CH l 

CH 2 



FAIRCHILD MOS INTEGRATED CIRCUIT 3700 

SCHEMATIC DIAGRAM 

..---------DATA INPUTS--------

U ll 11 W 
r- - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - I OUTPUT 

I 14 

(DRAIN) 

~-----1--------'-----------1-------1-....n &VGG 

~-----'--+------"-1-------~-1----~--'---n 7 Yoo 

l_ ___ f_ _L-_-_---1_1-_~_-__ 4-_-_--4_ -_-_-_"'-_--+_-_-_+-___ ..... _ ... _-_ -l_l-_~_-_-1_ 1-----4_-_-_-_+-_•_-_J-o i;;;:l~~NEL 
2 3 4 5 

~-------LOGIC INPUTS---------' 

TYPICAL CIRCUIT CONFIGURATION 
Typical circuit configuration showing the 3700 driven by bipolar Diode-Transistor Logic 

such as the Fairchild HLLDTµL 9112. 

+l.OV 

Vss 
v~._,. _________ ......;;;-=======;i 

OUT 

LOGIC INPUTS 

• 

J~· 3700 
INPUT 

Yoo 
9112 

Voo 
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3701 
MOS MONOLITHIC 6-CHANNEL SWITCH 

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

FEATURES 
• GATE PROTECTION 
• ZERO OFFSET VOLTAGE 
• LOW LEAKAGE CURRENT 
• GUARANTEED OPERATIONS OVER -55°C TO +125°C 
• PLANAR0 II STABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Storage Temperature 

Operating Temperature 
5 A3J370111X 
I A3J370119X 

Power Dissipation at +25°C 
Positive Voltage on any pin (V800y = 0) 
Negative Gate Voltage (V BODY = 0) 
Negative Source or Drain Voltage (V800y = 0) 

ELECTRICAL CHARACTERISTICS (V800y = 0 Volt, TA = 25°C unless otherwise specified) 

-65°c to + 150°c 
-55°c to +i25°c 

0°c to +10°c 
200mW 

+0.3 Volt 
-35Volts 
-30Volts 

MOS INTEGRATED CIRCUIT 

PHYSICAL DIMENSIONS 

ORDER PART NO. A3J370111X/19X 

G1 

GJ 

G4 

G5 

G6 

BODY 

PIN CONFIGURATION IN 
14 PIN CERPAK II 

14 
DRAIN 

S1 

S2 

S3 

S4 

S5 

s6 
SOURCE 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

RoN 

NOTE: 

Channel "ON" Resistance 
A3J370111X 
A3J370111x (125°C) 
A3J370119X 

Channel "OFF" Resistance 
A3J370111X 
A3J37omx (125°C) 
A3J370119X 

Gate Threshold Voltage 
Input Leakage 

.A3J370111X 
A3J310111x (125°C) 
A3J370119X 

10 
100 
4.0 

210 
310 
300 

200 
250 
200 

375 n 
550 n 
500 n 

. Gn 
Mn 
Gn 

-5.5 Volts 

1.0 nA 
150 nA 
1.0 nA 

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

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

7-37 

Vs= OV, VG= -30V, 10 = -lOOµA 
Vs= OV, VG= -30V, 10 = -lOOµA 
Vs= OV, VG= -30V, 10 = -lOOµA 

V0 = -20 V, VG = 0, Vs = 0 V 
V0 = -20 V, VG = 0, Vs = 0 V 
V0 = -20 V, VG = 0, Vs = 0 V 
Vs= 0 V, VG = V0 , 10 = -10 µA 

Vs= -20V, V0 = OV, VG= OV 
Vs= -20V, V0 = OV, VG= OV 
Vs= -20V, V0 = OV, VG= OV 

*Planar is a patented Fairchild process. 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3701 

ELECTRICAL CHARACTERISTICS (V800y = 0 Volt, TA= 25°C unless otherwise specified) 

SYMBOL CHARACTERISTIC MIN. 

loL Output Leakage 
A3J370111X 
A3J370111X (125°C) 
A3J370119X 

IGL Gate Leakage 
Cs Input Capacitance 
Cs Input Capacitance 
Co Output Capacitance 
Co Output Capacitance 
CG Gate Capacitance 
CGs or CGo Gate-Source or Gate-Drain Capacitance 

A3J370111X 

TYPICAL CHANNEL ON 
RESISTANCE VERSUS GATE TO 
BODY VOLTAGE WITH BODY TO 

SOURCE VOLTAGE AS PARAMETER 

TYPICAL CHANNEL ON 
RESISTANCE VERSUS AMBIENT 
TEMPERATURE WITH BODY TO 

SOURCE VOLTAGE AS PARAMETER 
1500 ,...-.,..--,..-~-,...~-.--....--~ 

VGB ! ·30V 

c: 1250 1--+--+--t---+---+-+--+---i 

TYP. 

4.0 
3.0 
13 
7.0 
4.0 
1.0 

"' 

MAX. UNITS TEST CONDITIONS 

2.0 nA V0 = -20 V, Vs =VG = 0 V 
200 nA V0 = -20V, Vs= VG= OV 
5.0 nA V0 = -20 V, Vs= VG= 0 V 
1.0 nA VG= -20 V, V0 =Vs= 0 V 

pF Vs = 0 V, V0 = 0 V, VG = 0 V 
pF Vs= -lOV, V0 = OV, VG= OV 
pF Vs=OV, V0 =0V, VG=OV 
pf Vs= OV, V0 = -lOV, VG= OV 
pF Vs=OV, V0 =0V, VG=OV 
pF Vs=OV, V0 =0V, VG=OV 

A3J370119X 

TYPICAL CHANNEL ON 
RESISTANCE VERSUS GATE TO 
BODY VOLTAGE WITH BODY TO 

SOURCE VOLTAGE AS PARAMETER 

TYPICAL CHANNEL ON 
RESISTANCE VERSUS AMBIENT 
TEMPERATURE WITH BODY TO 

SOURCE VOLTAGE AS PARAMETER 
1000 .---...,------.---~ 

v85 • ov 

' 1500 f------l--+--1---+----t----i 

~ 1600 1--+--+--+--\+--t-+----t---l !ii 
~ 
~ ~ 

~1200 

~ 
~ 800 ,__.._...-+-_..,_-+-_..,_-I--+--< 

-10 -20 ·30 -40 

Vee - GATE TO BODY VOLTAGE - VOLTS 

~ 1000 f------\--t----\--+-+----t----i 

o.___....._ _ _._ __ ,___~ 
o~-~---'---J..--~ 

-60 ·30 0 30 60 90 120 150 180 0 -10 -20 -30 -40 ·60 -20 20 60 100 

TA - AMBIENT TEMPERATURE - "C VGB - GATE TO BODY VOLTAGE - VOLTS TA - AMBIENTTEMPERATURE - "C 

SCHEMATIC DIAGRAM 

BODY 

r------- - - - - - -, 

I DRAIN 
.-----+----+---+----+---1-------0 

S2 a--.--+----. 

S3o-t--+----+----. 

S4e>--1--+----+----+-----. 

S5<>-----+----+---+---+--~ 

S6o-.--+----+----+---+---t---~ 

L 
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3705 
MOS MONOLITHIC 8 CHANNEL MULTIPLEX SWITCH 

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 transmission systems, and other 
airborne or ground instrumentation signal routing applications. 

FEATURES 
• CCSL COMPATIBLE INPUT LOGIC LEVELS 
• ONE-OUT-OF-EIGHT DECODER ON THE CHIP 
• HIGH ON/OFF RATIO 
• OUTPUT ENABLE CONTROL 
• PLANAR II STABILITY 
• INPUT GATE PROTECTION 
• LOW LEAKAGE CURRENT 
• 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 V00 pin 
Total power dissipation in package (TA = 25°C) 

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

-5.0 to +5.0 volts signal applications, Order A6J3705142 
0 to +5.0 volts signal applications, Order A6J3705143 

-65°C to +150°C 
-55°C to +85°C 

+0.3V 

-35V 
-35V 
-35V 

200mW 

TRUTH TABLE 

MOS INTEGRATED CIRCUIT 

PHYSICAL DIMENSIONS 
16 Lead Dual In-Line 

l_ 

.---
105 
.095 

I 
015-1 I 
MIN f--

.171 

.141 

Oil 
009 

r.3151 .300 

.~· 1 

~JJ~-1 

L2s5...I 
279 

PIN CONFIGURATION 
(16 lead DIP) 

OE 22 SYMBOLIC DIAGRAM 
(MIL STD 806B) 

DATA INPUT LOGIC INPUTS CHANNEL 
Vss 21 

CHANNEL NO'S 

LLLLLLLL 
20 21 22 

NOTES: 

ONE·OUT-DF·EIGHT DECODER 

0 DATA OUTPUT 

j ·vss 

Yoo 

20 2' 22 OUTPUT ENABLE •Both Vss lines are internally 
connected; either one or 

LOSO: INPUT both may be used. 

L L 

H L 
L H 

H H 
L 

H L 

H 
H H 

x x 

(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). 

L 

L 

L 

H 
H 
H 
H 

x 

OE •oN' 
H s, 
H s, 
H s, 
H . s, 
H s, 
H s, 
H s, 
H s, 

OFF 

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

7-39 

OUT 20 

Vss Voo 

Sa Sl 

S7 S2 

S5 S3 

S5 S4 

TOP VIEW 

*Planar is a patented Fairchild process. 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705 

ELECTRICAL CHARACTERISTICS 

for3705142: -5.0 V <VouT <+5.0 V, TA= 25°C, -20 V<V00<-24 V, 
5.0 V<V55<7.0 V unless otherwise specified 

For3705143: 0 V <VouT<+5.0 V, TA= 25°C, -20 V<V00<-24 V, 
5.0 V<V55<7.0 V unless otherwise specified 

SYMBOL CHARACTERISTICS MIN. TYP. 

RoN Data Channel "ON" Resistance 
142 250 
143 190 

Ro FF Data Channel "OFF" Resistance 1.5 
(LO Output Leakage Current 
IL0(85°C) Output Leakage Current 
(LOI Data Input Leakage Current 

142 
143 

lu Logic Input Leakage Current 
*VIL Logic Gate Input "Low" Level Yoo 
*V1H Logic Gate Input "High" Level Vss -1.5 
ts Channel Switching Time (See Fig. 1) 1.0 

cdb Output Capacitance 40 
C;, Data Input Capacitance 7.5 

C;g Logic Input Capacitance 5.5 
Po Power Dissipation 130 

MAX. UNITS 

400 n 
350 n 

Gn 
10 nA 

500 nA 

3.0 nA 
2.0 nA 
1.0 µA 

+0.2 v 
Vss v 

µS 
pF 
pF 
pF 

175 mW 

TEST CONDITIONS 

VouT= -5.0V, louT = -lOOµA 
VouT = 0 V, louT = -100 µA 
V55-VouT = 15 v 
V55-VouT = 15 v 
V55-VouT = 15 v 

V55-V1.N = 15 V 
V55-V1N = 10 V 
Yss-VL0G1c-1N = 15 V 

V55-V0ur = 0 V, f = 1.0 MHz 
V55-V1N = 0 V, f = 1.0 MHz 
Vss-VL0G1c-1N = 0 V, f = 1.0 MHz 
V00 = -31 V, V55 = OV 

0 When driven by CCSL elements, avoid excessive D.C. loading of CCSL elements to insure 3705 logic levels under maximum fan·out conditions. 

SCHEMATIC DIAGRAM 

..----ILOGIC INPUT-----, 
22 21 20 OE 

CHANNEL # Sa S7 /S& S5 S4 
~--------- OATA INPUT---------~ 



FAIRCHILD MOS. INTEGRATED CIRCUIT 3705 

TYPICAL DEVICE CHARACTERISTICS 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3705 142 ONLY) 

ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 

(3705 143 ONLY) 

ON RESISTANCE VERSUS 
AMBIENT TEMPERATURE 

(3705 142 ONLY) 

GND 

"' 
·~ 300 t---+---+-
1;; 

~ 
1!i 200 l---+--+-+---1-~l---+---i 

':' 
l;l 300 1---+--+-

iii 
~ 

o~~~-~~~~~~ 

1.0 3.0 5.0 7.0 

DATA INPUT VOLTAGE - YOLTS 

ON RESISTANCE VERSUS 
AMBIENT TEMPERATURE 

(3705 143 ONLY) 

O!---'---'--..____.___. _ _..___, 
.-55 -35 -15 5.0 25 45 65 85 

TA - AMBIENT TEMPERATURE- °C 

1.0 2.0 3.0 4,0 5.0 6.0 7.0 

DATA INPUT VOLTAGE - VOLTS 

FIG. 1 

-55 -35 -15 5.0 25 45 

TA - AMBIENTTEMPERATURE - °C 

OUTPUT LEAKAGE CURRENT 
VERSUS 

AM.BIENT TEMPERATURE 

500 Vl!..UT • ·15V 

t-+-1--+-+-+--+-+-TEST P01Nfzl= 

1.0 .......... _._...._..L-J__.__.__..__ ........... _.___. 
25 35 45 35 65 TS 85 

TA - AMBIENT TEMPERATURE- °C 

65 85 

SWITCHING TIME TEST CIRCUIT 

_JVss 

Yss 

Vss 

Yss 

20 

21 

22 

OE 

S1 
t-----<:> VINl 

s2 
t---t---<:> VIN2 

lOMO 
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INPUT 

I.-----Vss 

GND -----!i 
I 
I 
I 

V1N2--------f---- -~-=~-
I. I 90% 
I I 
I I 

VINl ----..1 I I I 

10pf 

I I 
I I 
i--ts--i 
I I 

OUTPUT 



FAIRCHILD MOS INTEGRATED CIRCUIT 3705 

I Vss 

VLOGIC-IN 
DATA IN 

3705 B 
DATA OUT 

Tvaa 

Voltage levels between semiconductor electrodes are normally referenced to one of the electrodes. In MOS, this electrode is the substrate (body or V55). 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: 

DATA IN 

Vss 
Yoo 

LOGIC IN 
"Low" Level 
"High" Level 

; 

CONDITION 1 

+5.0V 
+7.0V 
-20V 

+o.2v 
+5.5V 

TYPICAL CONTROL CIRCUIT 

+5.0V 

ANY CCSL INTEGRATED CIRCUIT 
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CONDITION 2 

OV 
+2.0V 
-25V 

-4.SV 
+0.5V 



,37~0 
10-BIT D/A CO~VERTER 

GENERAL DESCRIPTION - The 3750 is ,a monolithic MOS/LSI ten bit digital to analog converter using p. 
channel enhancement mode MOS technology. The d'igital word can be entered serially or in parallel. If 
desired, the word is available in serial. f,orm through an output buffer in either an 8 or 10 bit format. The 
converter output data is available thru fo single pole double throw (SPOT) 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 
• 8 AND 10 BIT DATA LENGTHS 
• SERIAL AND PARALLEL. OPERATION 
• 250 kHz SERIAL BIT RATE 
• 500 kHz PARALLEL WORD RATE 
• 250 n TYPICAL 'ON' RESISTANCE OF TWO MSB's 
• 500 n TYPICAL 'ON' RESISTANCE OF REMAINING EIGHT BITS 
• 110 mW POWER DiSSIPATION 
• ZERO AND FULL SCALE CALIBRATION LOGl.C 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Input Voltages 
Power Supply 
Storage Temperature 
Operation Temperature 

APPLICATIONS 
DI A Converters 

Telemetry 
Analog data. plotters 
Industrial process control 
Servo systems 

BLOCK DIAGRAM. 

.... 

,--- ----1 

I REF. 2 REF. 1 I 
I I 
I I 
I I 

. I SET TRANS. 0 I 
I RESET TRANS. 1 I 
I I 

i SERIAL IN f 

I ~~~~; SHlfl REGISTERS i 
I PARALLEL . I I ENABLE 

I Msa PARALLEL ~PUTS isa I 
L---~--~~---~------~-~ 

CIRCWTRY ON CHiP 

-30 to +0.3 Volts 
-29 Volts 

-ss0 c to + 1so0 c 
-ss0 c to +ss 0 c 

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

.110 

.090 

L 
I 

.019 

.017 

OOUTPUT(LSB) 

PHYSICAL DrMENSION 
36 PIN 

DUAL IN·LINE PACKAGE 

.190 

.140 

.124 

.115 

.078 

.072 

.011 

.009 

ORDER PART NO. A6H375014X 

PIN CONFIGURATION 

36 TRANSFtRI 

35 TJIANSFERO 

l3 S£RIALINPUT 

3Z 9 lll'PUT(MSBJ 

31 81NPUT 

27 41NPtiT 

23 OllfPUT(LSB) 

12 PARAU.ELENABLE 

21 CLOCK INPUT 

20 MOCOllMECTIOfl 

POWERSUPPLY(V6 ,.J 18 

F.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD MOS INTEGRATED . CIRCUIT 3750 

ELECTRICAL CHARACTERISTICS VGG = -27 ±2.0 Volts, RL = 10 Mn, CL= 10 pf (unless otherwise specified) 

SYMBOL CHARACTERISTICS MIN. 

Logic Inputs 
"O" 0 
"1" -9.0 

Logic Outputs 
"O" 0 
"l" -10 

Clock 
Amplitude -9.0 
Width 1.0 

fmax Frequency 
Serial DC 
Parallel DC 

ron MOS Switches 
"9" 150 
"8" 150 
"7" thru "O" 325 

Aron Switch Mismatch 
"9" 
"8" 
"7" thru "O" 

'·I 
Serial Delay, 

tf rise and fall 
tdr times 
tr 

'·1 
Parallel oelay, 

tf rise and fall 
tdr times 
tr 

C;n Data and Control Input Capacitance 

I max Power Supply Current Drain 

!!max Power Dissipation 

Temperature Coefficient of Switches 

Temperature Coefficient Tracking 

ILX Input Leakage Current 

tdd Data Delay Time 250 

TYPICAL ELECTRICAL CHARACTERISTICS 

a 

ON RESISTANCE VERSUS 
POWER SUPPLY VOLTAGE (Yes) 

OUTPUT VOLTAGE (REF. 2) 

81159 AND 8 
MOt--1---<,__.-+--+-+---+---+--+-~ 

~ ~ t--1---i--+--+--+-+---+---+--vn-L'-i 
~ VGG" ·27V ..J'1 

O'--J-..J'-'--L-'---'----'---'--'-~ 
0 z.o 4.0 6.0 8.0 10 

REFERENCE 2 VOLTAGE· VOLTS 

ON RESISTANCE VERSUS 
OUTPUT VOLTAGE (REF. 2) 

~ 600 l--+--+--1---' 

iii 
~ «Xl ~~H--t-1---l--l--h.~q 

c 
,o 

o~,___,'-'__.._,__.____.__.._,_._~ 

0 z.o 4.0 6.0 8.0 10 
REFERENCE Z VOLTAGE· VOLTS 
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TYP. 

250 
250 
550 

70 
70 
120 

0.6 
0.2 
0.5 
0.5 

0.55 
0.35 
0.4 
0.3 

7.0 

4.5 

120 

0.3 

0.03 

MAX. UNITS CONDITIONS 

-2.0 Volts 
-3Q Volts 

-1.0 Volts 
-30 Volts 

-30 Volts 
10 µs 

250 kHz 
500 kHz 

500 ohms VREF = -5.0V 
500 ohms VGG = -27V 
1000 ohms 

150 ohms VREF2 = -5.0V 
150 ohms VREF1 = OV 
250 ohms 

µs 
µs 
µs 
µs 

µs 
µs 
µs 
µs 

pf 

7.0 mA VGG= -27V 
190 mW VGG = -27V 

%l°C 

%!°C 
5.0 µA Vin= -20V 

ns 

TIMING DIAGRAM 

OUTPUT DELAY, RISE AND FALL TIMES 

: Wcp: I Wcp I 
Clock ---.u Wr-' ---••Time 

Data Output 

I I 

i ~ ! ;rTime 
: : ~, -----....,,-_,! I 

1 ldf 1 If i I ldr I tr I 

DATA BIT TIMING 

CLOCK------.ur----------· Time 

I 
I, w.---------• Time 

I I 
Data Input 

I tddi 

TIMING DIAGRAMS 



I I.__ _______ · F_A_IR_C_H_IL_D_M_O_S_l_NT_E_G_R_AT_E_D_·_Cl_R_C_Ul_T_3_7_5_0 _______ ..._. 

REF 1 

BIT 9 BIT 8 BIT7 

I 
I 

RESET HR 
SET HR I 

I 
I 

TRANSF. 0 I 
TRANSF. 1 I 

I 
I 
I 

.I 
SERIAL IN I 

I 
I 
I 

CLOCK I RESET SR I 
I 
I 

PE I 
I 

MSB 

SERIAL OPERATION 

IOOk Q 

;---£J- 0 TO +IOV 

i 33.3kQi~ 
I -
: - 50kQ 

I 
I 

50kQ 

0 TO ·5.0V 

99.5k0 

500 

6 5 4 3 

OV REF. 'I' 
PARALLEL OUTPUT 

FULL SCALE CALIB. SET 
ZERO SCALE CALIB. RESET 

EXTERNAL CONTROL 
TRANSFER 'O' 
TRANSFER '1' 
RESET SR 

SERIAL DATA INPUT SERIAL INPUT 
PARALLEL INPUT 

6 5 4 3 

LOGIC DIAGRAM 

OUTPUTS 

I 
I REF 2 
I 

BIT 6 BIT 5 BIT4 I BIT 3 BIT 2 BIT 1 BIT D 

TYPICAL BASIC 
I 
I LOGIC DIAGRAM I OF ONE BIT 

SEGMENT I 
I 
I 
I 
I 
I 

-t>-- I I 
BIT 2 ONLY I I 

-t>-- I I 
BIT 0 ONLY I 

8 BIT OUTPUT 

10 BIT OUTPUT 

PARALLEL IN 

PARALLEL OPERATION 

100k Q 

50kQ 

99.5kQ IOOkO 99.5kQ 100kQ 

OV DY 

6 5 4 3 

REF. '2' -5.0V ov REF. '1' 
PARALLEL OUTPUT 

REF. '2' -5.DV 
'8' OUT FULL SCALE CALIB. SET '8' OUT 

'10' OUT ZERO SCALE CALIB. RESET 'ID' OUT 

VGG 
GND. 

EXTERNAL CONTROL 
TRANSFER 'O' Vss -27V 
TRANSFER '1' GND. EXTERNAL 

CLOCK EXTERNAL RESEJ SR CLOCK CLOCK 
PARA. ENABLE CLOCK SERIAL INPUT PARA. ENABLE 27V 

PARALLEL INPUT 
6 5. 4 3 

PARALLEL DATA 
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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 successive approximation technique. The 
word length is variable for eight, nine, ten or twelve bits by applying ~ 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 N RZ 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 
• COMPLETE LOGIC AND SYSTEM TIMING CIRCUITS INCLUDED ON THE CHIP 
• BCD OVERVOLTAGE FLAG 
• 200 n TYPICAL "ON" RESISTANCE FOR THE TWO MSB 
• 500 ffTYPICAL "ON" RESISTANCE FOR THE REMAINING TEN SWITCHES 
• 150 mW POWER DISSIPATION 
• AUTOMATIC RESTART CIRCUITS 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Input Voltages 
Power Supply 
Storage Teinperature 
Operation Temperature 

APPLICATIONS 
A/D Converters 
Three Digit DVM's 
Telemetry 
Industrial Control 
Computer Interface 

BLOCK DIAGRAM 

FROM COMPARATOR 

BCD OVERYOLTAGE--+---<.. 

A/0 OUTPUT 

CLOCK----
8.9.10 OR 

12 BIT CONTROL 

SYSTEM PRESET- SYSTEM 
SYNCHRONIZATION 

TO UOOER NETWORK 

-30 to +0.3 Volts 
-30 Volts 

-55°C to +150°C 
-55°C to +85°C 

REF. 
VOLTAGE 

TIME 
OUTPUT 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
36 PIN 

.no 
IJ90 

L 
' .019 

.017 

.190 

.140 

DUAL IN~LINE _PACKAGE 

-J 

-'----+-+~-~~ 
.124 .011 
.115 .009 

.078 
IJ72 

ORDER PART NO. A6H375114X 

PIN CONFIGURATION 

NO CONNECTION " BCOOYEINOlTAGE 

llEFERENCE2 " NOCONJIECTION 

POWERSllPPL'f(Vssl 

llOUTPUT(MSB) llETURMTOZERO 

IOOUTI'UT Ml CONNECTION 

90UTPUT AJOOUTPUT 

'"""" (;OMPAllATORRETURN 

70IJTPIJT """ 
&OUTPUT ACPRE$£T 

50UTPUT DCPJIES(T 

Cl.OSCO LOOP CONTROL 

TIME OUT 

20UTPUT 

IOUTI'UT ltOCONltECTION 

OOIJlPUl(lSBl NOCONllfCTION 

" NOCONMECTION 

NOCONNECTIOH .. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



[ FAIRCHILD MOS INTEGRATED CIRCUIT • 3751 

ELECTRICAL CHARACTERISTICS (V6 .6 = -27 ± 2.0 Volts, RL = 10 Mf!, CL= 10 pf unless otherwise specified) 

SYMBOL 

CIN 
I max 

p max 

ILx 

tdf } tf 
tdr 
t, 

CHARACTERISTIC MIN. TYP. 

logic Inputs 
"O" 0 
"1" -9.0 

logic Outputs 
"O" 0 
"l" -10 

Clock 
Amplitude -9.0 
Width 1.0 

Bit Frequency DC 
MOS Switches 

"11" 150 250 
"10" 150 250 

"9" thru "O" 325 550 
Switch Mismatch 

"11" 70 
"10" 70 

"9" thru "O" 120 
Data and Control Input Capacitance 7.0 
Power Supply Current Drain 4.5 
Power Dissipation 120 
Temperature Coefficient of Switches 0.3 
Temperature Coefficient of Tracking 0.03 
Input Leakage Current 
Analog Switch Delay, 

rise and fall times 0.7 
(10% to 90% points) 0.5 

1.1 
0.25 

TYPICAL ELECTRICAL CHARACTERISTICS 

ON RESISTANCE VERSUS 
POWER SUPPLY VOLTAGE (V&&) 

OUTPUT VOLTAGE (REF. 2) 

811Sl!ANDJO 
WOt--+--+--+--+--+--+-+-+-+---< 

tJ 
~ 600 

MAX. UNITS 

-2.0 Volts 
-30 Volts 

-1.0 Volts 
-30 Volts 

-30 Volts 
10 µs 

250 kHz 

500 fl 
500 fl 
1000 fl 

150 fl 
150 fl 
250 fl 

pf 
7.0 mA 
190 mW 

%!°C 
%/oc 

5.0 µA 

µs 

} µs 
µs 
µs 

ON RESISTANCE VERSUS 
OUTPUT VOLTAGE (REF. 2) 

~ l---+--+--~~~-1--1--1---+-J 

~ 400 """'~+-+--+--+--+--1--6.~ 

~ 

2.0 4.0 6.0 8.0 JO 2.0 4,0 6,0 8.0 lO 

REFERHJCE 2 VOLTAGE - VOLTS REFERENCE 2 VOLTAGE - VOLTS 

TIMING DIAGRAM 

OUTPUT DELAY, RISE AND FALL TIMES 

: Wcp: i Wcpi 

Clock --___,;u uP.:----• Time 

I I 

: :' :I ~I Time 
Serial Data Output I '\...._. -------'----'/ ! 

: : I I I I 
I ldf I If : l ldr : tr I 
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CONDITIONS 

VGG=-27V 
V66 =-27V 

V66 = -27V 



ND. OF BITS R VALUE 
8 12.5k 
9 m 

10 50k 
12 20Dk 

LADDER NETWORK MFGR'S 
NEGADYNE CORP., ROCHESTER. N.Y. 
ANGSTROM PRECISION INC., VAN NUYS, CALIF. 

LADDIR NITWDRK 

Bl·PDLAR 
INTIRIACI CIRCUIT 

2R 

2R 

FAIRCHILD MOS INTEGRATED CIRCUIT • 3751 

TEN. BIT A/D CONVERTER 

3751 ANALOG TD DIGITAL CONVERTER 

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

END OF CONVERSION 
OUTPUT PULSE CLOCK '--+-----------+---Ut----' 

VGG SERIAL DIGITAL 
OUTPUT 

IMSB FIRST) 

THREE DIGIT BCD A/D CONVERTER 

9R 

21 

ZR 21 2R 21 

IND DI CONVIRSIDN OUTPUT PULSE 

8.IR 

' 2R 

3151 ANALOG TD DIGITAL CDNVIRTER · 

CLOCK 
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D TD llFERINCI VDLTAGI 
ANALOG INPUT VDLllGI 

8.IR 

.------ RErvDLTAGI 



PIN NO. 

FAIRCHILD MOS INTEGRATED CiRCUIT • 3751 

TYPICAL TIMING DIAGRAM 

~.~~~~~~.~~~~~~.~~~~~~.~~~~~~.~~~~~­

~ ,~~~,~~~~~~r~~~~~,~~,~~~,~~~~~~,~~ 

~ ~~~~~~~--J ·~~' ~~~~~~~~J ·~~' ~~~~---
•s 

SR 011 

010---,_ __ .-------------------,_ __ 09------\_ _ _J __________________ _ 

Oa---------, __ _r----------------
07------------,_ __ _r--------------0&--------------,_ __ r-----------05-----------------.__ _ _J _______ _ 

04~---------------------, __ _r-----
HR 011 

010----.L___...,J~-----------------'--~._____ 

Q9--------,'------------------__J,-----­
Q9---------,_ __ ..... ----------------
Q7-----------,_ _________ __J,------
Q6--------------.,.__ ______ __J,------
05-----------------,_ __ _r---------
04-------------------,__~_r------

PRESET ..,_ __ ,r-------------------\_ _ _J __ _ 

TIMEOUT 

COMPARATOR OUTPUT ----,_ __ _r---\_ _ _J-----,_ _____ r------
A/D OUTPUT ----

MSB= 1 0 0 

8 BIT FORMAT 
ANALOG INPUT= -3.369 v = 10101ioo 

REFERENCE VOLTAGE= -5.000 V 
FIGURE 3 

DESCRIPTION OF PIN FUNCTION 

0 LSB= 0 

24, 21 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 

A 1 
B 1 

0 
1 

1 
0 

0 
0 

25 TIME OUT: A synchronqus 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 oth,\!rwise notify the system of the readiness of the A/D to start another conversion. . 

26 CLOSE.D LOOP CONTROL: A 'l' voltage level continuously applied to this input will put the A/D in an automatic mode of operation. The tirrie 
output pulse is internally gated to cause a preset at the. end of each conversion and initiate a new conversion. The automatic start 
circuitry pre~ets the circuit and restarts the conversion ,if a bit has been dropped in this mode of operation. 

27 D.C. PRESET: A 'l' voltage level applied to this input will tause an immediate preset and the unit will stay preset until this input is returned 
to a 'O' voltage level. . . . 

28 A.C. PRESh: When. a 'l' level is applied to this in~~t. the A/D is p~eset on the next clock pulse. The unit wiii continue to be preset on each 
clock pulse until t~e 'l' level is removed from the inptit · 

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

36 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 'l' voltage level is applied on this output. 

33 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 iine, the digit~l ilLtput will return to zero during each ciock pulse. The RZ duty cycle can be varied by controlling ~he length of 
time that a 'l' level is applied to this input. 

30 COMPARATOR RETURN: The comparator output should tie connected to this input. The input must be prevented from going positive with 
respect to substrate (ground). The output SPOT 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. 

2, 17 REFERENCES 1 & 2: Reference 1 is normally connected to ground and reference 2 to -5.o volts. However, they may each be connected 
anywhere between 0 and -5.0 volts D.C. for special applications. 
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OUTPvTS 

O-y~AFl..OW 
OoT 

" ~ 

CLOCK , . ...,,. 

COMPAl\~TOI\ 
lt£TUlllH 

LOGIC BLOCK DIAGRAM 

NOTE: Polarity indicators (0) external to the solid box conform to MIL-ST0-8068 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 HI = "l" :::= -10 V and 1.0 = "O" :::= Gnd. 
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3800 
8-BIT PARALLEL ACCUMULATOR 

MOS INTEGRATED CIRCUIT 

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 
• DIRECT SUBTRACTION USED TO PROVIDE VARIABLE WORD LENGTH CAPABILITY 
• STROBED OUTPUTS FOR HARD WIRE COMMON BUS SYSTEMS 
• DC TO 200 kHz ADD AND SHIFT RATE 
• 3.0 µ.s, 8 STAGE CARRY PROPAGATION TIME 
• LOW POWER-180 mW 

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

ABSOLUTE MAXIMUM RATINGS 
Input Voltages 
VGG and V00 Supply Lines 
Storage Temperature 
Operating Temperature 

-30 V to +0.3 V 
-30 V to +0.3 V 

-ss0 c to + 150°C 
-55°C to +85°C 

PHYSICAL DIMENSIONS 
38°Pin 

.190 

.140 

Dual In-Line Package 

i_f~ 
:rf~l:~ 

.078 

.072 

ln 
• .. ~.868 

=u1S32 .. . .. 
• .. . .. 

" . . . 
~ri;J 

ORDER PART NO. A611380014X <-ss•c to +85°C) 
A6H380019X (0°C to 70°C) 

BLOCK DIAGRAM PIN CONFIGURATION 

OUTPUT STROH CONTROL 14 

ZERO FLAG 5 

SHIFT LEFT OUTPUT 
SHIFT RIGHT INPUT 

SHIFT RIGHT CLOCK II 
SHIFT LEFT CLOCK 20 

ACCUMULATE CLOCK 21 

OUTPUTS (llSBJ 7 I 5 4 3 2 1 D 
I 18910111213 

OUTPUT DRIVERS 
(WITH STROBE FDR 

COllllON BUS SYSTEMS I 

CARRY /BORROW OUTPUT 34 

ADD/SUBTRACT SELECT 4 ~ t 
11\\0 1.iY~1\f.TJ:¥~Wf 3~ ----11 

"R" REG. DATA LOAD 32 

&ND - 19 GROUND 
¥66 - 35 -27¥ 
'oo - 3& -13¥ 

,_~_._ ..................... ...._ .......... 

INPUTS IMSBJ 

18 SHIFT LEFT INPUT 
17 SHIFT RIGHT OUTPUT 

15 RESET"A"REG. 

22 CARRY /BORROW INPUT 

23 RESET "R" REG. 

AOD/M'fllflCl'lflllllT(MI) l 

SHll'fl.EfTM(SlO) 

SNIFTMIHTIJIPIJT(Sllt) 

ZIRORMl{f) 

.....,,_ 

""""' 
""""' -'GUTPUT4 

""""' 
""""' OUTM I 

''"''"' 

10 

II 

" 
" 

OUft'UfmtOlllECOWTllOl.(S) 14 

llESE'l""A"llDllSltl(RA) II 

SlffFfRlCllTCLOCKCSIC> II 

11 

...... 

31 V1111 -IJY 

as Ve;& .... nv 
.. <CllOI c:AlllTl•llROWOUTl'UT 

JS fflSll ''II'' llUIJ'lll OlffM 

12 (l.OAD)"~'REllSTtlLOi\P 

JI INPUT701S8) 

30 INPUT6 

It 1Mllllf5 . '''"" 
21 INJVI'! 

" '"'"" 
ZS lllMI 

24 INMO 

z3 (1111) llUU"ll" llRISltR 

22 (CIN)CAllRY/IJQllOWIM'UT 

:ti MC>M:CUtlUIATECUICI 

20 (St.C).HFTlEf1'Q..OCI( SHIFTllGHTOUT(SllO) 

stflnUFTlllPllTISl.ll '--~~~~~~-·~· ...... 

F.AIRCHIL.CJ 

SEMICONOUCTOR 
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 3800 
ELECTRICAL CHARACTERISTICS V66 = -27 V ± 1 V, V00 = -13 V ± l V, RL = 10 MO, CL= 10 pf (unless otherwise specified) 

SYMBOL . CHARACTERISTICS 

Logic inputs 
Logic "0" 
Logic "1" 

Clocks 
Amplitude 
Width 
Shift frequency 
Shift & add frequency 

Delay Times 
tcs . 8 stage carry 
l,i1 &l,ii Output delay 

ILX Input leakage current 
Logic outputs 

Logic"O" 
Logic "l" 
Logic "1" 

Supply current drain 
Yoo 
VGG 

Network dissipation 

DESCRIPTION OF PIN FUNCTIONS 

PIN NO. NAME SYMBOL 

1 Add/subtract ASI 
inhibit 

2 Shift left SLO 
output 

3 Shift right input SRI 
4 Add/Subtract select ASS 

5 Zero flag F 

6-13 Outputs 7-0 
14 Output strobe STR 

control 
15 Reset Accum. register RA 
16 Shift right SRC 

clock 

17 Shift right SRO 
output 

18 Shift left input SLI 

19 Ground GND 
20 Shift left SLC 

clock 

21 Accumulate AC 
· clock 

22 Carry /borrow input CBI 

23 Reset "R" register RR 

24·31 Inputs 0-7 
32 "R" register RL 

data load 

33 MSB"R" MSB 
register output 

34 Carry /borrow CBO 
output 

35 Vee power Vee 
supply 

36 V00 power Yoo 
supply 

MIN. TYP • MAX. UNITS CONDITIONS 

0 -2.0 Volts V66= -27V 
-10 -30 Volts V66= -27V 

-10. -30 Volts 
1.0 10 µs 
DC 300 kHz 
.DC 200 kHz 

3.0 5.0 µs 
}see Figure 1 

1.Q 3.0 µs 
5.0 µA VIN= -20V 

0 ..:.:.o.5.·· -1.0 Volts 
-11 -12 . Volts 
-10 -11 Volts RL:::::40k0 

7.0 mA V66 = -27 V, V00 = -13 V 
5.0 mA V66 = -27 V, V00 = -13 V 

180 mW 

FUNCTION 

When ASI is a logic "l", no addition or subtraction will occur when the ACC, SRC or SLC clock are pulsed. 
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. 
SLO is the MSB output of the ACC and may be connected directly to the SLI input of the next eight bit 
section of the accumulator. Shift and add function normally. 
SRI accepts the SRO output of a higher order, 8 bit slice. Shift and add function normally. 
When ASS is a logic "l", addition is performed, and when ASS is a logic "O", subtraction is performed. 
The zero flag output is a logic "l" only if the accumulator register contains all zeros. This output is inde­
pendent of the strobe control. 
When the strobe control STR is a logic "O", all outputs represent the contents of the accumulator register. 
When STR is a logic "1", all parallel outputs, 0-7, are disconnected from the power and ground lines allow­
ing them to float. Thus several similar outputs may be hard wired together for a common buss system. 
When RA = logic "1", the accumulator is reset to zero. This asynchronous signal overrides all others. 
Pulsing the SRC with a logic "l" shifts the contents of the accumulator one bit position to the right. If the 
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. · 
SRO is the LSB end of the 8 bit accumulator and may be connected directly to the SRI of an adjacent 
8 bit slice. 
The SLI accepts the SLO output from a lower order, 8 blt slice: 

Circuit common and substrate ground are both connected to this pin. . 
Pulsing the SLC with a logic "l" shifts the contents of the accumulator one bit position to the left. If the 
add/subtract controls are enabled, the sum or differe'1ce of the accumulator and the "R" register is shifted 
one bit to the right and written into the accumulator. 
Pulsing the 'AC input adds the contents of the accumulator and the "R" register if ASS = logic "l". The "R" 
register .is subtracted from the accumulator if ASS= "O". If ASI = "l", no action occurs. 
A logic "1" on CBI enters a carry or borrow into the LSB position of the add/subtract logic. 

Placing a logic "l" on RR asynchronously resets the "R" register. 

Inputs are entered into the "R" register asynchronously when RL is activated. 
When RL is a logic "l", data presented at the inputs are loaded into the. "R" register. RL may be perma­
nently a logic "l'', effectively bypassing the R register during normal operation. Note that RR overrides the 
data inputs regardless of the load command. 
It shows the MSB of the "R" register. When the "R" register is used to temporarily hold operands during 
multiply, divide, etc., the MSB output indicates the sign of the stored operand. 
The CBO is the asynchronous carry or borrow output from the MSB of the add/subtract logic. It is not af­
fected by the ASI control. 
-27 V supply. 

-13 V supply. 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3800 

SHIFT COMMAND TIMING DIAGRAM 

--Jwcpl--
CARRY /BORROW 8 STAGE 

PROPAGATION TIME 

CLOCK PULSE OY 

DATA INPUT DY 

SRO,SLO& PARALLEL DY 
DATA OUTPUTS 

-lOV 

I 
I -, I 
I 
I 

TIME 

I 
I 
I ----------- TIME 

I 
I 

CARRY 1 BORROW INPUT OY ---i___ 
I 
I 

I 
I ---~-\ I 

I I 

-ri;v TIME i: -LOY 

-------I 

CARRY 1 BORROW OUTPUT DV =+LI 

-lOV- - -+ 
I 

-ttcel---
1 I I 

-i ldt 
,_ 

---i td2 ,-

FIGURE 1 

STANDARD CONNECTIONS FOR ADDITION AND SUBTRACTION 

PARALLEL OUTPUTS 

15--- ---B 7------0 

CARRY BORROW CBO CBI -- CBO 
OUTPUT 

3800 3800 
#2 AC AC #1 

ASI ASI 
ASS ASS 

RA RA 
LOAD LOAD 

t t t t t t t -l
3

V t t t t t i t t CLOCK "--y-"'RESET 
INPUT ADDITION, ACC 

15------ 8 SUBTRACTION 7- ---- -O 

~---------C_ON~T~~l~l~IN~E~S ______ ~J 

PARALLEL INPUTS 

SIXTEEN BIT PARALLEL ADDITION (SUBTRACTION)": The addition (subtraction) operation begins by resetting the accumulator, then transferring the augend (suotrahend) 
through the "R" register into the accumulator by pulsing the AC clock line. The operation is completed by loading the addend (minuend) 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 operati~ns 
may be performed by repeating the last operation. Thus a running total may be kept in the accumulator. 

STANDARD CONNECTIONS FOR MULTIPLICATION 

PRODUCT 

15------8 1------0 

AS;I 
AC MO 
LOAD REGISTER 
ASS 3800 

ACC 
REGISTER 

LOAD 
3800 ASS t---t---t<>O<l3--l MSB 

RA RA 

t t t t t SRC ., 
"' 

~---1---..-"'SRC t t t t t tt 
7-- ----0 z ... = "' :::; "' MULTIPLICAND INPUT ... .. 

5 8 :::> ... 
"' .... 
c w .. "' s ~ 

"' 

w 
:::; ... 
5 
:::> 

"' "' g 

~ '7------0 

:: MULTIPLIER INPUT 
a = ... 
~ 

;;; 
"' 

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 "l", 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 "l". If it is a "O", 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 Coll11luter 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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FA~RCHIL~ ·MOS INTEGRATED CIRCUIT 3800 

OVlRFLOW 

15------8 

3800 
#~ 

15------ 8 

APPLICATIONS 

PARALLEL OUTPUTS 

COUNT 8Y"N"INPUTS 

1------0 

3800 
#1 

CBI 

UP·DOWN COUNTER 

INPUT COUNT 

$1XT~El'I STAGE UP·DOWN COUNTER: Operation be,ios by resetting !he registers and en,bling ASS, which determines the count' direction. Counting by one may be ac· 
comPli•hed by •nabling CBI ar INPUT "0". To count by n, Slit n inlo th• "R" register. 

A>R A<R 

ASS GND 

AC LOAD ACC 

RESET ACC -------1 CBO 3800 .., _ ___,,.__ __ ,CBI 

LOAD LOAD R 

COMPARE STROBE t t t t t t 
~ 

DATA INPUT 

L, =>COMPARATOR 
COMPARE OPERATION: To compare tw0 numbers, simply Insert the first Into a previously clear.d accumulator by pulsing AC. Enabling the subtract control will immediately 
indicate whether R>A, as a borrow output will 1ppear. If th• borrow output follows a pulse on the borrow input, the numbers are equal. If neither, then R<A. The logic is 
shown above. 

t 
7 

O~=~; __ ..,._ _ _.. CBO 3800 {\~ t!::::::::r;;;;i::= ~dJy 
!ACCUMULATOR! C · +dz-__J....., 

-dz~,--,,__, SLO :A -

RR-
7654321:L 

t 

COUNT UP [•dyj 
1~~-1._,- COUNT DOWN [-DY) 

INITIAL CONDITION INPUTS 

DDA CONNECTIONS 
Thf DDA shown a~ave 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 

(MSB] 7 & 5 4 3 2 0 (LSB] 

BIT 4 I BIT 3 BIT 2 BIT 1 j BIT 0 

I I 
INPUTS FROM I I 
EACH ACC ff I 

l 
I 
I 

ZERO FLAG OUTPUT Co I 
I 

SHIFT RIGHT INPUT -<:it-------' 

ADD/SUBTRACT INHIBIT -<:it------. 

ADD/SUBTRACT SELECT --<>--------+1---r----;-1--.,...4-T-H-Bl-T-------_.,..--4-T-H-Bl-T-!-l---t----;----i-- I 

OUTPUT STROBE COllTROL 

.------tU- AC.CUMULATE CLOCK 

..-----<>-- SHIFT RIGllTCLOCK 

...._---«>- SHIFT LEFT CLOCK 

....__---<>- SHIFT LEFT INPUT 

r-...--o---«>- SHIFT RIGHT OUTPUT 

I I I I CARRY S A/S CARRY I I I I l 
CARRY /BORROW OUTPUT --<>-----<1--t- -1--r - -..-.--t---t. FULL ADDER - -t- - --t - - f - -11------D- CARRY/BORROW INPUT 

I T I I OUTPUT A SUBTRACTER B INPUT I I I l 
I I I I I I I I 

R REGISTER MSB OUTPUT --<k----<1-----t,...._.. I j I I I I I 
I I I I I I I 
I I I I I I I 

__ ...__......_ __ .._I _____ +--+--------+--..:..1--""°l __ ..:..l __ ;..I ------1~ "R" REGISTER RESET 
"R" REGISTER LOAD CONTROL--<J1--------+----+--..._---1------+----------1.--...._-__. __ ...__ 

7 & 5 4 3 2 0 
--------------PARALLEL INPUTS--------------' 

NOTE: Polarity indicators (0) external lo the solid box conform lo MIL·STD-8068 where 0 indicates the less positive stale is active. Internal to the box and in the remainder 
of this data sheet conventional MOS polarities are used, where HI = "l" :::;:-10 V and LO = "O" ::::;: Gnd. 
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SCHEMATIC DIAGRAM 
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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 
• 500 kHz PARALLEL TO PARALLEL QPERATION 
• 120 mW POWER DISSIPATION 
• INPUT GATE PROTECTION 
• SE,T AND RESET OF HOLDING REGISTER 
• OUTPUT STROBE CONTROL 
• SINGLE PH~E CLOCK 
• RESET OF SERIAL REGISTER 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Input Voltages 
Power Supply 
Storage Temperature 
Operation Temperature (A6H380114X) 

APPLICATIONS 
l (A6H380119X) 

Serial and Parallel Data Conversion in 
• Process Control 
• Data Terminals 
• Computer Peripheral Equipment 
• Data Acquisition 

-30 to +0.3 Volts 
-30 Volts 

-55°Cto +1so0 c 
-55°C to +ss0 c 

0°Cto +70°C 

MOS INTEGRATED CIRCUIT 

.no 

.090 

L 
t 

.019 

.017 

PHYSICAL DIMENSION 
36 PIN 

DUAL !!"·LINE PACKAGE ,, 

.190 

.140 
:01a 
1)72 

ORDER PART NO.A6H380114X 
A6H380119X 

BLOCK DIAGRAM PIN CONFIGURATION 

PAIALLEL IATA omm 

tnttttt+t 
PllALlEL DATA llPlfJS 

I llT SEllAL tQTPllJ 

11 BIT SHiil OUTPIT 

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

7-59 

-{llES£l"HR 
"'" 

IBITSEft.OUTPUJ 

12 

" 

IOBITSEll.OUTPUJ 17 

36 TRMISFElll 

34 RESET s~ 

30 7tNPUf 

29 &IN""! 

21 51NPUT 

2S 21NPUT 

24 !INPUT 

ZZ PAMUEL EMILE 

21 CLOClllNPUT 

20 10 COllllfECflOJI 

POWERSUPPl.V(V.,.,) ._" ______ ___J 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3801 

ELECTRICAL CHARACTERISTICS (V66 = -27 ±2.0 Volts, RL = lOMO, CL= 10 pF unless otherwise specified) 

SYMBOL 

fmax 

tdf l 
tr 

tdr f 
tr ' 

''} tf 
tdr 
tr 

cin 

I max 
pmax 

ILX 
tdd 

CHARACTERISTIC MIN. TYP. MAX. 

Logic Inputs 
"0" 0 -2.0 
"l" -9.0 -30 

Logic Outputs 
"0" 0 -1.0 
·"1" -10 -11 
··1" -11 -12 

Clock 
Amplitude -9.0 -30 
Width 1.() 10 

Frequency 
Serial DC 250 
Parallel DC 500 

Serial Delay, 0.6 
rise and fall 0.2 
times 0.5 

0.5 
Parallel Delay, 0.55 
rise and fall 0.35 
times 0.4 

0.3 
Data and Control Input Capacitance 7.0 
Power Supply Current Drain 
Power Dissipation 

Input Leakage Current 
Data Delay Time 

4.5 7.0 
120 190 

5.0 
250 

TIMING DIAGRAM 

OUTPUT DELAY, RISE AND FALL TIMES 

:•ct1i 1 wc,1 
Click ---.1 i-1 -------;I I • Ti111 w y 

I I 
___ __.,....._..,. :I r-

1 

Ti111 

Serial Data D1tput i !\ / ! I : ~, -----.;-, ~, I 
I ldf I If : : ldr l tr I 

om BIT TIMlllG 

CLOCK------.u ... --------•• Ti111 

I 
I wr----------• ... Tl11e 

I I 
Data Input 

itddl 
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UNITS 

Volts 
Volts 

Volts 
Volts 
Volts 

Volts 
µs 

kHz 
kHz 
µ$ 
µs 
µs 
P.S 

µs 
P.S 
µs 
µs 

pF 
mA 
mW 

p.A 

ns 

CONDITIONS 

RL=40k0 

V66 =-27V 
V66 = -27V 

V;n = -20V 



[ FAIRCHILD MOS INTEGRATED CIRCUIT 3801 

lif I I I 
. I I 

LOGIC DIAGRAM 

DllPUTS 

I 
I I I 

I llT 9 I Bil 8 BIT 1 BIT 6 BIT5 I llT 4 

TRANSf. 0 
TRANSF.1 

SERIAL Ill 

CLOCK 
RISETSR 

PE 

APPLICATIONS (Basic Logic Reptesentation) 

!RANS. TO 
OUTPUT 

SERIAi:. INPUT 

SERIAL TO PARALLEL 
CONVERTER 

REF '1' \ .-........... ~ ....................... 
9876543210 

PARALLEL OUTPUT 

SET '8' OUT 
RESET '10' OUT 

TRANS. '0' VGG 
TRANS. '1' GND. 
RESET SR CLOCK 

PARALLEL INPUT 
9 B 7 6 5 4 3 2 1 0 

-27V 

-27V 

PARALLEL ENABLE 

TYPICAL BASIC 
LOGIC DIAGRAM 

Of ONE BIT 
SEGMENT 

-t>-- I 
BIT2 OlllY I 

-t>-- I 
BIT 0 ONLY I 

PARALLEL II 

I 
I 
I 
I llT I llT2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PARALLEL to SERIAL 
CONVERTEft 

8 BIT OUTPUT 

10 BIT OUTPUT 

SET '8' GUY _..._a 
~EliEf '10' OUT .....,_o 
TRANS. '0' Vaa --o -27V 
HAMS. '1' GMO • ..,...._<> 
RESU SR CLOCK ..----o 

PARALLEL INPUT 
9 8 7 6 5 4_ 3 2. 1 0 l'--o PARALLEL ...._. ____ .,....._..., ENABLE 

···-·-·----~---------------------------------""-........ ..._...._ __ ..__...._ _ _...... _____ __, 
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FAIRCHILD. MOS INTEGRATED CIRCUIT 3801 

APPLICATIONS 
(Basic Logic Representation) 

SERIAL TO SERIAL BUFFER REGISTER 

SERIAL INPUT 

TRANS.TO 
OUTPUT 

SET 
RESET 

TRANS. 'Q' 

TRANS. '1' 

·a·ouT---o 
'10' ouT--o 

Vec--o -27V 
eNo.--o 

RESET SR CLOCK --o 
PARALLEL INPUT . 

9 8 7 6 5 4 3 2 1 0 PARALLEL ENABLE 

. PARALLEL TO PARALLEL BUFFER 
REGISTER 

REF '1' 

\ 9 8 7 6 5 4 3 2 1 0 
PARALLEL OUTPUT 

SET '8' OUT 

RESET '10' OUT 

TRANS. 'O' Vee 
TRANS. '1' eND. 
RESET SR CLOCK 

PARALLEL INPUT 

-: f 9 8 7 6 5 4 3 2 1 0 

-27V 

-27V 

SERIAL. INPUT 
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MOS INTEGRATED Gl~CUITS COMING SOON 

Type Function 

Dynamic Universal Gate 
Dynamic Universal Storage Element 

3103 
3104 
3251 64 Character Raster Scan Character Generator 

3307 
3322 
3323 
3324 

(7 x 9 Matrix) 
Dual 100-Bit Static Shift Register 
Triple 66-Bit Dynamic Shift Register 
Triple 64-Bit Dynamic Shift Register 
512-Bit Dynamic Shift Register 

3103 - DYNAMIC 40 UNIVERSAL GATE 
The 3103 is a universal gate utilizing P-channe.I Enhancement Mode 
MOS technology. It is a dynamic 4¢ circuit with DC stable outputs 
and is compatible with the dynamic logic family. Both data and 
data compliment outputs are available. 

V00 Gnd 

r~---~------1~_1_1 
A 
B 
c 

E 
F 

.. G 

3307 - DUAL 100 BIT STATIC SHIFT REGISTER 
The 3307 is a dual 100 bit static serial in-serial out shift register 
utilizing 2 phase clock capable of operating from DC to 1 MH,. 

Yoo 

10 

Input I 100 Bits Output I 

01 
8 

02 

Input 2 Output 2 

7~63 

Type 

3502 
3503-6 
3511 
3531 
3716 
3802 
3804 

Function 

4096-Bit Dynamic Read Only Memory 
2048-Bit Dynamic Read Only Memory 
256-Bit Random Access Memory 
256-Bit Random Access Memory , 
16 Channel Random Sequential Multiplexer 
8-Bit S-P, P-S Dynamic Shift Register /Converter 
4-Bit Arithmetic Unit (Basic CPU Element) 

3322/3 -TRIPLE 66/64 BIT 20 DYNAMIC SHIFT REGISTER 
The 3322/3 is a triple 66 bit dynamic shift register. It is a monolithic 
integrated circuit utilizing Planar II* P-channel Enhancement Mode 
MOS Technology. The 3322 is designed to hold a 64 bit data word 
and 2 bit sign word. The 3323 is a 64 bit mask option of the 3322. 

r----------------1 

---;--:_ ____ r-t>~-
~-;.~-:~~~~ ..... r-t>~~~ 
~-;.~-:~~~~ ..... r-t>~~~-

L ___ T--T--T--1---~ 

3324 - 512 BIT DYNAMIC SHIFT REGISTER 
The 3324 is a 512 Bit Dynamic MOS Shift Register. Input logic is 
provided for multiplexing two data sources or recirculating stored 
data. 

6 

8 256 Bit 
Input A 

Input 9 
Input B Multi· Output 

Input IO plexer 

Select 256.Bit 
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3104- DYNAMIC 40 UNIVERSAL STORAGE ELEMENT 
The 3104 is a Universal Flip·Flop utilizing P-channel Enhancement 
Mode MOS technology. It is a monolithic dynamic 4¢ storage ele­
ment incorporating DC stable output and bi-directional bussing 
techniques. This provides "write in" or "read out" capability on 
the same data lines. The 3104 is a member of.a compatible dynamic 
logic family. 

.--~~~~~~~~~~--1 

Reset 

W1= W2= 1 
R1=R2=l 

~--.___-WI 

3251 - 64 CHARACTER RASTER SCAN CHARACTER GENERATOR 
The 3251 is a character generator designed for use with a CRT 
display utilizing TV type raster. Six input lines are provided to 
select one of 64 alpha-numeric or special symbol characters for 
display in an 8 x 10 point pattern (7 x 9 dot matrix). Four addi­
tional input lines are provided to select the lines within a character. 
NOTE: This device can be used as a 640 word by 8 bit (5120 bit) 
general purpose Read Only Memory. · 

Vaa flt 112 

21 15 5 

24 

25 

CHA~ACTER 
26 

& Decode Memory Output 27 
OUTPUT LINE Buffers 28 

ADDRESS 
29 

30 

31 

34 

7-64 

3502 - 4096-BIT DYNAMIC READ-ONLY MEMORY 
Fairchild will announce a 4096-bit dynamic read-only memory. It 
will be a monolithic integraterl circuit utilizing 4¢ technology for 
operation. The output buffers will have static characteristics. lhe 
format will be 512 words by 8 bits. 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 low cost, fast 
tum-around custom memory. · 

Input 512 Words 

}'"'" 
i 

8 Bits 

Chip Select 

V DD Gnd 

3503-6 - 2048-BIT DYNAMIC READ-ONLY MEMORY 
The 2048-bit dynamic read-only memory utilizes P-channel enhance­
ment mode MOS technology. The output buffers feature bipolar 
compatibility and static characteristics. Metal mask options allow 
memory formats of 2048 words by 1 bit, 1024 words by 2 bits, 
512 words by 4 bits, and 256 words by 8 bits. The fixed program 
memory must be specified by the customer. The memory is cus­
tomized utilizing computer aided design techniques to generate the 
modified gate oxide cut mask. This results in a fast turnaround, 
low cost custom memory. 

3511- 256 BIT RANDOM ACCESS MEMORY 
The 3511 is a 256 bit MOS memory cell designed to operate with 
bipolar decode drivers and a current mode sense amplifier. The 
256-1 bit words are selected by coincident addressing of the X-Y 
adress lines. Cycle times (read or · write) of approximately 200 
nanoseconds are achieved. 

18 

Top 
View 

36 

19 
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3531 - 256 BIT RANDOM ACCESS MEMORY 
The 3531 is a monolithic MOS/LSI two hundred fifty-six bit random 
access non-destructive read out (NDRO) memory with decode and 
output buffers on chip. The memory is arranged as 256 on{bit 
words, which may be addressed one at a time by means of 8 
address lines. 
Address: 
Supplies: 
Input: 
Output: 
Chip select: 
Read/Write: 
Strobe: 

Gnd 
Yoo 
VGG 

8 pins 
3 pins 
1 pin 
1 pin 
1 pin 
1 pin 
1 pin 

16 pins 

Decode 

3804 - 4 BIT CPU ELEMENT 

M~~rl~ t-----1 

Decode Read/Write 
Logic 

Data R/W Initiate 
Address In Enable 

Output 

Chip Select 

The 3804 is an MOS/LSI device that functions as a 4 bit slice of a 
Central Processing Unit. It is expandable to any word length in 
4 bit increments. The 3804 performs the logic functions of OR, 
AND, Exclusive NOR and Compare, and the arithmetic functions of 
ADD or Subtract (A-B or B-A). It has the capability of signed or 
unsigned operation as well as the capability to shift right or left 
for multiply or divide operation. 

Read lA ....!!... 

28 

4 Bit Parallel 
Input/Output "lA" 

11111 
Ao A1 A2 AJ 

Bi-Directional Input/Output Buffer 

11 

Gnd 

l 
19 

l 
31 

3716-16 CHANNEL MULTIPLEXER 
The 3716 is an analog or digital multiplexer which may be used 
as a single 16 channel, a dual 8 channel or a differential 8 channel 
multiplexer. The 3716 channel selection can be made in a random 
access, or sequential mode. 

Current Shunt 

34 

Differential 
Mode Control 

32 

33 

Clock 

Analog Inputs 

1------------------16 

4 Bit Parallel 
Input/Output "2A" 

11111 
Ao A1 A2 AJ 

Switches 

Decoder 

Counter 

35 

Bi-Directional Input/Output Buller ~ Read 2A 

11 
16 

Analog Output 
(chan. 1·8) 

19 

23 

Terminal Count 

Shilt Right In 

Shilt Left Out 
30 Accumulator Registor 17 

Shift Right Out 

Shift Left In 

Clock Pulse 
Accumulator Bypass 

Shift Right Enable 

Shift Left Enable 

MSB/Overflow 
Carry/Borrow Out 

Flag Out 

Write Control 1 

35 

34 

32 
33 

29 

26 
25 

1 

JJ 

L=rJ 
Arithmetic Logic Unit 

13 10 7 4 

4 Bit Parallel 
Input "B" 

7-65 

22 

20 
21 

24 

11 26 

27 

18 

t L_J 

36 

E OpCode 

Mult./Div. Override 
Index Override 

Carry/Borrow In 

Flag In 

Write Control 2 
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3802 - 8 BIT DUAL RANK 4¢ DYNAMIC BUFFER REGISTER 
The 3802 is a Dual Rank Buffer Register featuring bi-directional 
bussing capability. Data may be entere~ into register A or B from 
either one of two common data busses. The data may be trans-

ferred between registers but register A can only be read out on 
Buss I and register B on 1 L 

Shift Right 
In 

Shift Left 
Out 

-
-

AO BO Al Bl A2. B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 87 

l l l t l l 1111111111 
B Register 

iili iili A'i 87 

l 1 

A Register 

1111111-Tl 1111111 

7-66 

Read All 

Read Ell 

write Bl 

Write Bil 

Compare t---

J--- Shift Right Out 

!---- Shift Left In 

Shift Right - Left Enable 

1---- Clear or Circulate 

14"--- Read AI 

14"--- Read Bl 

1---- Write Al 

1---- Write All 

111 112 113 114 G nd Yoo 
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APPLICATION NOTES • NUMERIC LISTING 

APP-41 Stable Wideband Emitter Followers - Paul J. Beneteau 

APP-59 An Improved Emitter-Coupled Multivibrator-
P. J. Beneteau and A. Evangeliste 

APP·61/2 Long Delay Transistor Timer - P. Alderisio 

APl>-64 Application of Milliwatt Micrologic® Elements - H. T. Chua 

APP-85 Micrologic® Shift Counters - George Powers 

APP-87 A Varactor Bias Servo System - Bruce 0. Anderson 

APP-88 Medium Power Silicon Transistor DC to DC Converters -
Thomas B. Mills 

APP·93 Transient Response Characteristics of Phototransistors -
George T. Daughters 

APP-103 Applications of the Silicon Planar* Field-Effect Transistor -
Larry Blaser and John MacDougall 

APP-105 A Monolithic Operational Amplifier - Robert Widlar 

APP-106 Using Fairchild Integrated Circuits as Monostable 
Multivibrators - Robert Ricks 

APP·107 Diode Transistor Micrologic® - George Powers 

APP·109 ApplicatiOns of the Silicon Planar* II MOS FET­
John MacDougall 

APP-111 The Improved µA702** Wideband DC Amplifier -
Robert Widlar 

APP-114 µA702** Circuit Design Ideas - (Six Authors) 

APP-115 Maximum Integrated Circuit Utilization Through Mixing 
Compatible Logic Families - Robert Ricks 

APP-116 The Operation and Use of a Fast Integrated Circuit 
Comparator - Robert Widlar 

APP·117 Frequency Compensation Techniques for an Integrated 
Operational Amplifier ...... James Giles 

APP-118 Counter Micrologic® A New Dimension in Multi-Function 
Integrated Circuits-'- George Powers 

APP-119 Ways to Increase Speed in Large Count Binary Counters -
Jack Irwin · 

APP-120 Using the J·K Flip-Flop in Small Modulo Counters -
Jack Irwin 

APP-121 A High-Efficiency Power Supply Using Micrologic® 
Integrated Circuits- Samuel Schwartz 

APP·123 Core Memory Sense Amplifier Designs Using an Integrated 
Dual Comparator - Robert Widlar 

•Planar is a patented fairchild process. 

**The µ,A702 i~ renumbered the µA702A. 

APP-124 Designing with Off-the-Shelf Linear Microcircuits -
Robert Widlar and James Giles 

APP-125 A Versatile Tester for Linear Integrated Circuits -
James Giles 

APP-128 Complementary Transistor Micrologic® Integrated 
Circuits - R. C. Ghest 

APP-130 Aids for Digital IC Systems-Murray Siegel and Lee Marley 

APP-131 Transistor-Transistor Micrologic® Integrated Circuits -
John Nichols 

APP-132 Single-Phase Control for Cycloconverter - Samuel Schwartz 

APP-133 Precision Electronic Digital Clock Uses IC's -
B. Jensen and J. Irwin 

APP-134 Effect of Integrated Circuits on Systems -
Comparative Case - Robert Ricks . 

APP-135 Performance of the µA703 in 100 MHz and 200 MHz 
Amplifiers and 100 MHz Harmonic Mixers -
David Bingham 

APP-139 Multivibrator-Type Vertical-Deflection Circuit for 
Television - J. S. MacDougall 

APP-141 Transistorized TV Horizontal Driver System -
Larry Blaser and Hermann Ebenhoech 

APP-142 15-Watt Audio Amplifier with Short-Circuit Protection -
Don Smith 

APP-143 A Horizontal Oscillator for Transistorized TV Set -
Larry Blaser and Hermann Ebenhoech 

APP-144 Frequency Synthesizer for 27 MHz Citizens' Band 
Transceiver - Larry Blaser 

APP-145 Color Television Chroma Reference Systems Using the 
µA703 - Larry Blaser and No.rm Sturn 

APP·146 Color TV Sound System Using the Fairchild µA703 -
Larry Blaser 

APP-147 Characterization and Application of µA703 in Four-Stage 
High-Quality FM IF Amplifier - David Bingham 

APP-148 25-Watt Audio Amplifier with Short-Circuit Protection -
Derek Bray and Wesley Votipka 

APP-149 Semiconductor Circuits for 19-inch Black and White 
Television Receivers- Derek Bray 

APP-150 Semiconductor Circuits for Hybrid Color Television -
Derek Bray 



APPLICATION NOTES/TECHNICAL PAPERS, 
NUMERIC LISTING 

APP-151 High-Performance Integrated .FM IF Strips - Ted Hanna 

APP-152 250 MHz Distributed Amplitier Suitable for CATV 
Truck Line - Larry Blaser and Norman Sturn 

APP-153 Logic Designs Using the TTµL9008- Clive Ghest 

APP-154 Compatible Current Sinking Logic - Abe Marder and 
Ralph Bennett 

APP-155 Industrial Code Conversion - Don Femling 

APP-156 Designing with the µA703 Monolithic RF·IF Amplifier -
G. J, Estep 

APP-157 A Fixed-Gain Low-Distortion AF Amplifier - G. J. Estep 

APP-158 Two High-Performance Monolithic Microcircuits for FM 
Sound System - David Bingham 

APP-159 A Low-Cost AM-FM Radio Employing an Integrated Circuit 
Design - David Bingham and John (Ted) Hanna 

APP-160 Applications of the CCSL 9301 Decoder - R. Clive Ghest 

APP-161 CCSL 9300 Shift Register - John L. Nichols 

APP-163 Applications of the CCSL 9304 Dual Adder -
R. Clive Ghest 

APP-164 Application of the µA722 10-Bit Current Source -
M. Rudin, G. Erdi, R. Walker, R. Ricks 

APP-165 SH3200-SH3201 Hybrid DC Voltage Regulators -
S. K. Leong 

APP-166 HLLDTµL Integrated Circuits- R. Repass, 0. Lykins 

APP-167 MSI 9308 Dual 4-Bit Latch - R. C. Ghest 

APP-168 Applications of the 9034 Read-Only Memory -
P. F. Schenck 

APP-169 CCSL 9306 Up-Down BCD Counter - R. C. Ghest, 
S. Simonsen 

APP-170 Applications of the 9311-0ne-Out-of-16-Decoder­
R. C. Ghest· 

APP-171 Applications of the µA739 and µA749 Dual Preamplifier 
Circuits in .Home. Entertainment Equipment-
D. Campbell, et al 

APP-172 The 3800 Arithmetic Unit- P. Schenck 

APP-173 The 9601 · A Second Generation One-Shot - lAnderson, 
T. Gray, R. Walker 

APP-174 A Low-Cost Hybrid Color TV Receiver....:.. N. Doyle, D. Smith 

APP-175 A Low-Noise Dual Operational Amplifier- D. Long, 
D. Campbell 

APP-176 A Digital Frequency Synthesizer for Airborne Navigation 
or Communications Transceiver - M. Nichols, 
J. Stinehelfer 

Note: The following publications are obsolete and out of print: 
APP's 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94-102, 
104, 108, 110, 112, 113, 122, 
126, 127, 129, 138, 140. 
TP's 1-23, 25, 26, 29, 30, 34. 
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APP-177 The Hot Carrier Mixer Diode - S. Sir 

APP-178 A Navigation Receiver Using a Digit!ll Frequency 
Synthesizer - J. Stinehelfer 

APP-179 Line-Operated Phono Circuits Using the PFB 1400 -
D. Campbell, R. Westlake 

TP-24 Overloading and Spurious Responses in Transistor FM 
Tuners - Earl Cummins 

TP-27 Forward AGC Design Considerations in Transistorized 
Television ,Receivers - Harry Suzuki 

TP-28 Measurement of Transistor High-Frequency Current Gain -
Heitor Franco 

TP-31 An FM Tuner Using MOS-FET's and Integrated Circuits -
John Barrett, Larry Blaser, and Harry Suzuki 

TP-32 A Unique Circuit Design for a High-Performance, 
Operational Amplifier Especially Suited to Monolithic 
Construction - Robert Widlar 

TP-33 Some Circuit Design Techniques for Linear Integrated 
Circuits - Robert Widlar 

TP-35 A Black and White and Color TV Video 1.-F Output 
Transistor - Derek Bray and Philip Froess 

TP-36 A Low Noise, AGC Silicon Transistor Useful From LF to 
UHF - David Bingham, Harry Suzuki, and Charles Watson 

TP-37 Integrated Circuits in Industrial Control -
Donald Femling and Jack Irwin 

TP-38 Semiconductor Video Amplifiers for Monochrome and 
Color Receivers - Derek Bray 

TP-39 

TP-40 

TP-41 

TP-42 

TP-43 

TP-44 

TP-46 

A New 400-Volt Horizontal Output Transistor -
T. B. Mills and E. F. Kiburis 

Radiation Testing of Linear Microcircuits-J. Darryl Lieux 

Space and Nuclear Environments and their Effects on 
Semiconductors - David K. Myers 

Novel Multi-Purpose LIC's Introduce New Concepts into 
Circuit Design - D11.vid Bingham 

Color TV Processing Using Integrated Circuits -
Larry Blaser and Derek Bray 

Let's Clarify IC Noise Margins - R. Clive Ghest 

TT µL Integrated Circuits: High Speed Considerations -
R. C. Ghest 





MICROCIRCUITS PRODUCT CODE EXPLANATION 

IXING PRIVILEGES: 

gital Circuits: (RTµL, LPRTµL, TIµL, CµL and CTµL). 
gital circuits may be mixed for price advantage within the following groups 
gardless of temperature range or package, as long as minimum line item 
1antity is met. 

Group 1: 
All RT µL and LPRT µL may be mixed except for epoxy circuits. 

Group 2: 
Mixing is allowed on all DT µL, TI µL, MSI, CCSL, LPDT µL, HLLDT µL and 
Dual DT µL device types. 

Group 3: 
CT µL circuits may be mixed. 

Group 4: 
CµL circuits may be mixed. 

Linear Circuits (LIC): 
Linear circuits may not be mixed. 

1 integrated circuit purchases, 100 pieces or more of any single product are 
ways sold at the 100 piece single price. 

1 the purchase of more than one product, any quantity under 100 pieces may 
i bought at the 100 piece mixed price if; 

a) all the items total 100 pieces or more; 
b) Minimum quantity per line item is 10 pieces. 

llCROCIRCUITS PRODUCT CODE EXPLANATION 

; Fairchild integrated circuits are available in a wide variety of package con­
gurations and operating temperature ranges, it is essential that customers 
>ecify the. exact circuit, package, and temperature range desired. 

1ere is a ten-digit product code used by all Fairchild distributors and field sales 
'fices to identify integrated circuits in a particular package and temperature 
1nge. Proper use of this product code, explained in detail below, will ensure 
1e expeditious handling of all customer orders. 

full range RT µL 9900 in a TO-S package is designated by code number 
5D990021X. Breakdown of the code is as follows: 

u 5D 9900 21 x 
A B C D E 

A. Generic Device Type - U for microcircuits, H for hybrids, A for MOS/IC, 
and Bipolar Arrays and Memories. 

B. Package Code (see table belbw). 
C. Basic Circuit Code. 
D. Temperature Range (see table below). 
E. This digit is used by LIC to indicate electrical class (see below). 

•. PACKAGE CODE 
FLAT PACKAGES 

SIZE MAXIMUM LEADS 

114 x~).6 10 
1.4 x ~l6 14 
1,4 x 1,4 10 
1,4 x 1,4 10 
1,4 x 1,4 10 
1,4 x 1,4 14 
1,4 x 1,4 14 
1,4 x % 14 
1,4 x % lG 
Custom 

PLUG-IN PACKAGES 

SIZE MAXIMUM LEADS 

1,4 x % 14 
1,4 x % lG 

.520 x .850 lG 

.255 x .750 14 

.255 x .sso 10 

.2S2 x .7G7 14 

.300 x .84G lG 

.GOO x 1.23 24 

.GOO x 1.83 3G 

NAME 

Cerpak 
Cerpak 
Cerpak 

Flat Pack 
Glass 

Cerpak 
Flat Pack 
Cerpak 
Glass 

NAME 

Dip 
Dip 
Dip 
Dip 
Dip 

Fairpak'M 
Dip 
Dip 
Dip 

CODE 

30 
3E 
3F 
3G 
3H 
31 
3J 
3K 
3L 
3S 

CODE 

GA 
GB 
GO 
GE 
GF 
lA 
GJ 
GG 
GH 
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TO-S 

MAXIMUM LEADS PINS USED PINS SHORTED 
TO CAN 

s All 8 pins None 
8 All 8 pins 4 
8 1, 2, 3,4, G & 8 pins 4 
s 1, 3, 4, S, 7 & 8 pins 4 

10 All 10 pins None 
10 All 10 pins 5 
12 All 12 pins None 
14 All 14 pins None 
10 l, 2, 3, 4, 5, G, None 

8, 9, 19 pins 
Custom 

EPOXY 

8 All 8 pins 
8 1, 3, 4, 5, 7 & 8 pins 

Custom 

C. Four digits are used for general product groups. 

0000-0099 = Kits and kit parts 
1000-1999 =Custom integrated circuits 
3000-3900 = MOS Integrated Circuit 
5000-5999 = Second source integrated circuits 
7000-7999 = Linear integrated circuits 
9000-9999 = Digital integrated circuits 

CODE 

SA 
SB 
SC 
5D 
5E 
SF 
5G 
5H 
5J 

5S 

BA 
SB 
SS 

D. Two digits are used to indicate process and temperature range 
respectively. 

11 = (-55°C to +125°C) 
14 = (-55°C to +S5°C) 
19 = (0°C to + 70°C) 
21 = (-55°C to +125°C) 
22 = (0°C to +100°C) 
28 = (+15°Cto +55°C) 
29 = (0°C to + 10°C) 
31 = (-55°cto +125°C) 
32 = (0°C to +S5°C) 
39 = (0° to +10°C) 
51 = (-55°C to +125°C) 
5G = c-20°c to +ioo0 c) 
59 = co·c to +75°C) 
59 = (+15°Cto+SS°C) 
79 = (+15°Cto +55°C) 
79 = (O°C to +75°C) 

MOS/Full Range Military 
MOS/Intermediate Range 
MOS/Industrial Range 
Full Range Military Equipment 
Military Ground Support Equipment 
Commercial Equipment 
Industrial Equipment 
Full Range Military Equipment (LIC) 
Industrial Equipment (LIC) 
Industrial Equipment (LIC) 
Full Range Military Equipment 
Intermediate Range 
Industrial Equipment (DTµL and CµL) 
Commercial Equipment (CT µL) 
Commercial Equipment (CT µL) Clamped 
Counting Family (CµL) 

E. This digit is used by LIC to indicate electrical class. 

1 = High performance Aerospace and Defense 
2 = Standard Aerospace and Defense 
3 = Industrial and Ground Aerospace and Defense 
4 =Consumer 
This digit used by MOS/IC to indicate electrical class. 
2 = ± 5.0 volt analog input 
3 = 0 to 5.0 volt analog input 

MICROCIRCUITS FAMILY DESIGNATIONS 

CµL 
CTµL 
C/DTµL" 
C/LPDTµL * 
RTµL 
LPRTµL 
C/TIµL 
UC 
MOS/IC 
"'C/XX 

MSI 
MµL 

= Counting Micrologic® Integrated Circuits 
= Complementary Transistor Micrologic:t<i 
= Diode Transistor Micrologic® 
= Low Power Diode Transistor Micrologic® 
= Micrologic® Integrated Circuits 
=Low Power Micrologic® Integrated Circuits (Formerly MWµL) 
=Transistor Transistor Micrologic® (T') 
= Linear Integrated Circuits (Formerly ALC) 
= Metal over Silicon/Integrated Circuit 
= Elements which are part of Fairchild Semiconductor's 

Compatible Current Sinking Logic (CCSL) family 
= Medium Scale Integration 
= Memory Micrologic® 



HYBRIDS PRODUCT CODE EXPLANATION 

MINIMUM ORDER $50.00 

MIXING PRIVILEGES: 
Hybrid circuits may not be mixed. 

HYBRIDS PRODUCT CODE EXPLANATION 
The product code consists of a ten digit number giving all informa­
tion necessary to properly iq~ntify the part. For example: 

Product Code H/AG/2001/1/XX 
Group Letter A/B/C/D/E 

Group Letter Explanations: 

A. This digit indicates general product code. Currently an "H" is 
used by Hybrids. 

B. Two letters are used to indicate the package as follows: 
XC = T0-5, 3 lead header 
AM = T0-5, G lead header 
5T = T0-100, 8 lead header 
AG = T0-5, 10 lead header 
BW = T0-5, 12 lead header 
BG = 114 x 1,4 Forbes Flat Package, 10 leads 
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BH = 114 x 1,4 Forbes Flat Package, 14 leads 
BK = % x % Flat Package, 14 leads 
BY = l" x 0.8" Flat Packago, 32 leads 
CL = Ceramic Channel 
GQ ::.=: 14 lead Plastic DIP 
GF = 10 lead Plastic DIP 
GK = 14 lead Ceramic DIP 
GR = lG lead Ceramic DIP 
2A = % x % Flat Package 
2B = l" x l" Fl.at Package (Flat metal lid) 

C. Four digits are used for general hybrid product groups. 
0000-1999 = Custom Circuit 
2000-2999 = Standard Hybrids - Digital 
3000-3999 = Standard Hybrids - Linear 
GOOO-G999 = Quads 
9000-9999 = Flyer 

D. One digit is used to indicate the operating temperature range. 
lXX = (-55°C to +125°C) Full Range Military Equipment 
8XX = (+15°C to +55°C) CommerCial Equipment 
9XX = (0°C to + 70°C) Industrial Equtpment 

E. Currently "XX" is used for these digits. 



FAIRCHILD SEMICONDUCTOR 

TERMS AND CONDITIONS OF SALE 

" 1. SCOPE- THE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN 
APPLY TO ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO 
BY THE SELLER. THE SAID TERMS AND CONDITIONS MAY IN SOME INSTANCES 
CONFLICT WITH SOME OF THE TERMS AND CONDITIONS AFFIXED TO THE 
FORM OR ORDER BLANK AND/OR SPECIFIED BY THE BUYER. THEREFORE, 
ACCEPTANCE OF THE BUYER'S ORDER IS MADE ONLY ON THE EXPRESS UN­
DERSTANDING AND CONDITION THAT INSOFAR AS THE TERMS AND CONDI­
TIONS OF THIS ACCEPTANCE CONFLICT WITH ANY TERMS AND CONDITIONS 
OF THE BUYER'S ORDER, THE TERMS AND CONDITIONS OF THIS ACCEPTANCE 
SHALL GOVERN, IRRESPECTIVE OF WHETHER THE BUYER ACCEPTS THESE 
CONDITIONS BY A WRITTEN ACKNOWLEDGMENT, BY IMPLICATION, OR AC­
CEPTANCE AND PAYMENT OF GOODS ORDERED HEREUNDER. SELLER'S FAIL­
URE TO OBJECT TO PROVISIONS CONTAINED IN ANY COMMUNICATION FROM 
BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF THIS AC­
CEPTANCE. ANY CHANGES IN THE TERMS AND. CONDITIONS OF SALE CON: 
TAlNED HEREIN MUST SPECIFICALLY BE AGREED TO IN WRITING BY THE 
GENERAL MANAGER OF THE SELLER BEFORE BECOMING BINDING ON EITHER 
THE SELLER OR THE BUYER. 

All orders or contracts must be approved and accepted by the Seller at its 
home office. 

The said terms and conditions of sale shall be appijcable whether or not 
they are attached to or enclosed with . the products to be sold or sold 
hereunder. · 

Prices quoted for the items described above· and acknowledged hereby are 
firm and not subject to audit, price revision, or price redetermination. 

2. TERMS OF PAYMENT -All invoices are due and payable 30 days from 
date of invoice. No discounts are authorized. 

' . 
F .. o. B. POINT -All sales are made F. 0. B. point of shipment. Seller's 
title passes to Buyer and Seller's liability as to delivery .ceases upon making 
delivery of material purchased hereurid.er to carrier at shipping point in 
good condition; the carrier acting as Buyer's agent. All claims for damages 
must be filed with the carrier. All shipments will normally. be made by Par­
cel Post, Railway Express, Air Express or Air Freight Unless specific instruc­
tions from Buyer specify which of the fo'regoing methods of shipment is. to 
be used, the Seller will exercise his own discretion. · · 

4. DELIVERY - Shipping dates are approximate and are based upon prompt 
receipt from Buyer of all necessary information. In no event will Seller be 
liable for any reprocurement costs, nor for delay or non-delivery, due to 
causes beyond its reasonable control, includ.ihg but not I imited to acts of 
God, acts of civil or military authority, priorities, fires, strikes, lockouts, 
slowdowns, factory or labor conditions, errors .in manufactu·e and inability 
due to causes beyond the Seller's reasonable control to obtain necessary 
labor, materials, or manufacturing facilities. In the event of any such delay 
the date of delivery shall, at the request of the Seller, be deferred for a 
period equal to the time lost by reason of the delay. 

5. TAXES - Unless otherwise specifically provided herein, the amount of any 
present or future sales, revenue, excise or othertax applicable to the prod­
ucts covered by this order or the .manufacture or sale thereof, shall be 
added to the purchase price and shall be paid by the Buyer, or in I ieu 
thereof the Buyer shall provide the Seller with a tax. exemption certificate 
acceptable to the taxing authorities. · 

6. PATENTS - The Buyer shall hold the Seller harmless against any expense 
or loss resulting from infringement of patents or trademarks arising from 
compliance with Buyer's designs or specifications or instructions. The sale 
of products by the Seller does not convey any license, by implication, 
estoppel, or otherwise, under patent claims covering combinations of said 
products with other devices or elements. · 

Except as otherwise provided in the preceding paragraph, the Seller shall 
defend any suit or proceeding brought against the Buyer so far as based on 
a claim that any product, or any part thereof, furnished under this contract 
constitutes an infringement of any patent of the United States, if notified 
promptly in writing and given authority, information and assistance (at the 
Seller's expense) for the defense of same, and the Seller shall pay all dam­
ages and costs awarded therein against the Buyer. In case said product, or 
any part thereof, is in such suit held to constitute infringement and the use 
of said product or part is enjoined, the Seller shall, at its own expense, 
either procure for the Buyer the right to continue using said product or 
part, or replace same with non-infringing product, or modify it so it becomes 
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non-infringing, or remove said product and refund the purchase price and 
the transportation and installation costs thereof. The foregoing states the 
entire liability of the Seller for patent infringement by the said products or 
any part thereof. 

7. ASSIGNMENT - The Buyer shall not assign his order or any interest 
therein or any rights thereunder without the prior written consent of Seller. 

8. WARRANTY - The Seller warrants that the articles to be delivered under 
this purchase order will be free from defects in material and workmanship 
under normal use and service. Seller's obligations under this warranty are 
limited to replacing or repairing, at its option, at its factory, any of said 
articles which shall within one (1) year after shipment be returned to the 
Seller's factory of origin, transportation charges prepaid, and which are, 
after examination, disclosed to the Seller's satisfaction to be thus defec­
tive. THIS WARRANTY IS EXPRESSED IN. LIEU OF ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTY OF FITNESS 
FOR A PARTICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABIL­
ITIES ON. THE SELL.ER'S PP.RT AND IT NEITHER ASSUMES NOR AUTHORIZES 
ANY OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN 
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This warranty shall not 
apply to any of such articles wliich shall have been repaired or altered, 
except by the Seller, or which shall have been subjected to misuse, negli­
gence, or accident. The aforementioned provisions do not extend the original 
warranty period of any article which has either bee.n repaired or replaced 
by Seller. · 

9. PAYMENTS- If, in the judgment of the Seller, the financial conditions of 
the Buyer at any time does not justify continuation of production or ship­
ment on the terms of payment originally specified, the Seller niay require 
full or partial payment in advance, and, in the event of the bankruptcy or 
insolvency of the Buyer or in the event any proceeding is brought by or 
against the Buyer under the bankruptcy or insolvency laws, the Seller shall 
be entitled to cancel any order then outstanding and shall receive reim­
bursement for its cancellation charges. 

Each shipment shall be considered a separate and independent transaction, 
and payment therefor shall be made accordingly. If shipments are delayed 
by the Buyer, payments shall become due ori the date when the Seller is 
prepared to make shipment. If the .work covered by the purchase order is 
delayed. by the Buyer, payments shall be made based on the purchase price 
and the percentage of completion, Products held for the Buyer shall be at 
the risk and expense of the Buyer .. The Seller reserves the right to ship to 
its order and make collection by sight draft with bill of lading attached. 

10. GENERAL- The Seller represents that with respect to the production of 
the articles and/ or the performance of the services covered by this order, 
it will fully comply with alt requirements· of the Fair Labor Standards Act of 
1938, as amended. 

In no event shall any claim for consequential or special damages be made 
by either party. 

11. GOVERNMENT CONTRACT PROVISIONS - If Buyer's original pur­
chase or11er indicates, by Contract Number, that it is placed under a Govern­
ment contract, the following provisions of the current Ar.med Services 
Procmement Regulation are applicable in accord.ance with the terms 
thereof, with an appropriate. substitution of parties, as the case may be, 
i.e., "Contracting Officer" shall mean "Buyer," "Contractor" shall mean 
"Seller,.., and the term "Contract" shall mean this order. 

7-103.1, Definitions; 7-103.3, Extras; 7-103.4, Variation in Quan­
tity; 7-103.6, Responsibility for Supplies; 7-103.7, Payments; 
7-103.8, Assignment of Claims; 7-103.9, Additional Bond Security; 
7-103.10, Federal, State, and Local Taxes; 7-103.13, Renegotiation; 
Z-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours 
Standards Act- Overtime Compensation; 7-103.17, Walsh-Healey 
Public Contract.s Act; 7-103.18, Equal Opportunity; 7-103.19, Offi­
cials Not to Benefit; 7-103.20, Covenant Against Contingent Fees; 
7-103.21, Termination for Convenience of the Government- (only 
to the extent that Buyer's contract is terminated for the conven­
ience of the Government); 7-103.22, Authorization and Consent; 
7-103.23, Notice and Assistance Regarding Patent Infringement; 
7-104.3, Buy America Act; 7-104.4, Notice to the Government of 
Labor Disputes; 7-104.11, Excess Profit; 7-104.14, Utilization of 
Small Business Concerns; 7-104.15, Examination of Records; 
7-104.20, Utilization of Concerns in Labor Surplus Areas. 



FAIRCHILD SALES OFFICES 
HUNTSVILLE, ALABAMA BLADENSBURG, MARYLAND SYRACUSE, NEW YORK 
2109 W. Clinton Bldg. 35805 5809 Annapolis Road, Suite 408 333 E. Onondaga Street 
Suite 420 Bladensburg, Md .. 20710 Syracuse, N.Y. 13202 
Tel: 205·536-4428 Tel: 301·779·0954 Tel: 315-472-3391 
TWX: 810·726·2217 

TWX: 710·826·9654 TWX: 710·541·0499 

PHOENIX, ARIZONA 
BOSTON, MASSACHUSEITS DAYTON, OHIO 

301 West Indian School Rd. 85013 
Suite 103 167 Worcester Street 5055 North Main Street 45415 
Tel: 602-264·4948 Wellesley Hills, Mass. 02181 Suite 290 

Tel: 513-278·8278 TWX: 910-951-1544 Tel: 617-237·3400 TWX: 810·459·1803 
LOS ALTOS, CALIFORNIA DETROIT, MICHIGAN JENKINTOWN, PENNSYLVANIA Village Corner, Suite L 
El Camino and San Antonio Rds. 94022 24755 Five Mile Rd. 48239 100 Old York Road 19046 
Tel: 415-941-3150 Tel: 313-537·9520 Tel: 215-886-6623 
TWX: 910-370-7952 TWX: 810-221·6936 TWX: 510-665-1654 

LOS ANGELES, CALIFORNIA MINNEAPOLIS, MINNESOTA DALLAS, TEXAS 
6922 Hollywood Blvd. 90028 4901 W. 'i7th Street 55435 10210 Monroe, Suite 102 75220 Suite 818 Room 104 Tel: 213-466-8393 Tel: 214·352·9523 
TWX: 910-321-3009 Tel: 612-920·1030 TWX: 910-861-4512 

TWX: 910-576-2944 
DENVER, COLORADO 

ALBUQUERQUE, NEW MEXICO 
SEATTLE, WASHINGTON 

2765 South Colorado Blvd. 80223 700 108th Avenue Northeast 
Suite 204 Suite 1216 Suite 211 
Tel: 303-757-7163 First National Bank, Bldg. E Bellevue, Washington 98004 
TWX: 910-935-0706 5301 Central N.E. Tel: 206-454-4946 

FT, LAUDERDALE, FLORIDA Albuquerque, N.M. 87108 TWX: 910-443-2318 
Tel: 505-265-5601 3440 N.E. 12th Ave., Rm. 2 33308 TWX: 910-989-1186 ONTARIO OFFICE 

Tel: 305-566-7414 
TWX: 510-955-9840 P.O. Box 160 

JERICHO, L. I., NEW YORK 1040 Martin Grove Road 
ORLANDO, FLORIDA 50 Jericho Turnpike 11753 Rexdale, Ontario, Canada 

Tel: 416-248-0285 7040 Lake Ellenor Dr., Rm.130 32809 Tel: 516-334-8500 TWX: 610-492-2700 Tel: 305-855-8012 TWX: 510-222-4450 
TWX: 810-850-0152 

QUEBEC OFFICE 
ELMWOOD PARK, ILLINOIS POUGHKEEPSIE, NEW YORK 

1385 Mazurette street 
7310 West North Avenue 60635 44 Haight Avenue 12603 Suite 3 
Tel: 312·456-4200 Tel: 914-454"7320 Montreal 355, Quebec, Canada 
TWX: 910-255-2064 TWX: 510-248-0030 Tel: 514-382-2552 
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