

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FAIRCHILD MOS/LSI INTEGRATED CIRCUIT 3530

ELECTRICAL CHARACTERISTICS

MINIMUM INITIATE PULSE DEFINITION OF TYPICAL PROPAGATION DELAY
WIDTH VERSUS PROPAGATION DELAY VERSUS
AMBIENT TEMPERATURE LOAD CAPACITANCE
2.0 vmi-m 0 == 20 VnJ:-w
" | veg= -21v INITIATE | vgg= -21
E s i ! : 15 —
: 1 w1
g 1 ) z =
£ | ouTPUT ——?—\- ERRTY W el
£ = —Vout { -10v g KA R T
] I ted- | 3 —
| [ 3
= 05 i -0
if, 0 : -1 .";'
ouTRUT I
0 -Your ; foor !
55 35 15 45 425 +A5 465 85 = 0 50 100 150 200
Ty - AMBIENT TEMPERATURE - °C . €, - LOAD CAPACITANCE -pF

MULTICHIP MEMORY

ADDRESS LINES
Ag Ay Ay A3 Ag Ag

L P [

M CHIP SELECT LINES (~ 64xM WORDS)
A

] cs jO4 1 cs jO4 ' cs 104
———COf RE Ag IO+ O Re Ag O O} re Ag JOT9
A0 38 o a0
——Of WE Ay O W Ay IO O} we Ay
o e o S -0 nlo
3 4 3 A 3
o Aslo- 0 A; ° A; jO-

—O
+—0
|
|
!
—0

o

| cs O ' cs IO-¢ 1 cs jO-¢
-Of RE Ao jO1+—4 Of RE Ag 1O+ Of RE Ag JO-1—4
3 o A fo A O
—1Of WE A2 IO —Of We A2 [O- —Of we A2 jO-
A3 [O A3 A3 |0
POy P Ay Ol P A JO- +Of P Ag O
o A O o A5 IO o A5 JO-

|
|
|
: I, ] ! )
' cso—| SO‘] ' cs jO-
RE Ao O RE ‘ :o Of RE AOO—J
Ay O— A; O——- Ay jO—
$—1-Of WE Az IO———- p-—1-Of WE Ay jIO——— p—-Of WE A I0——7——
2 lo———-  I0————— A3 jO——
A |O——mr—d o P a; [o——m—o-—
9 0 A;o——————-————————« 9" 0 :;(}———-———-—-— N o A;(}—-——————-————

O INITIATE
6 WRITE ENABLE

READ ENABLE

N DATA INPUTS &

N DATA OUTPUTS
(~WORDLENGTH

OF H BITS)
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FAIRCHILD MOS/LSI INTEGRATED CIRCUIT 3530

SCHEMATIC DIAGRAM

"

0 INTITE

= T'—ii—————o READ ENABLE
WRITE ENABLE
W

-

By

ITTTTIIIIIIIII:: v
[INR TN TR Y0 I N U A U N [ U I U [ U I P NP 4
i A IS
C ol o] e
I ?J —__EqJ ?J o
Iy R e
[ T
[ EArarar i
£ DJ T
oHIP SELECT ?J =] ?.J H ] :Epl ?J ?J
i i
! ﬂ{j:‘l-
I 'Lll[\ I—Q{JT:'D-
| i1
i xum< "{JE"‘ ey
Yeso Voo “{JL"" S
ail:lk ] i
..{}1.- ¥ EE
’uuzmvc:us "{JL"" :Trj_
STl
»{J&.- R ANES
RE T ]
| iyl
: —a{}]n- N
W T T T
-c{-’l:lr- J"r'[_< _*fl T Ve
i _gl Jﬂ.i%.l %.J o
v;v,,. :fEH, I ’1 "?’1
4 5

T
- DATA OUTPYUT
3

POWER SUPPLIES

F----0—0—0--- -

BASIC BLOCK DIAGRAM

BIT ADDRESS
f—'A——ﬁ
Ag Ay A2 A3 A4 A5

DATA INPUT

|
|
|
|

CI) WRITE ENABLE

Cl) INITIATE

r _______________ T_T—‘T.—T—T“T ———————— T ——————
v
66 6 INPUT/OUTPUT
VOD | MEMORY CELLS DECODER CONTROL
GND
CHIP SELECT DATA OUTPUT

O READ ENABLE
I
!
!
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GENERAL DESCRIPTION — The 3700 is a four-channel multiplex switch with all channel blanking. It is
a monolithic integrated circuit utilizing Planar* I, P-Channel enhancement mode MOS technology.
Control logic has been included on the chip to make the 3700 NPN bipolar compatible. The HLLDTxL
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:

o BIPOLAR COMPATIBLE INPUT LOGIC LEVELS
* HIGH ON/OFF RATIO

e ALL CHANNEL BLANKING CONTROL

e PLANAR Il STABILITY

o INPUT GATE PROTECTION

e LOW LEAKAGE CURRENT

o ZERO OFFSET VOLTAGE

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2)

3700

MOS MONOLITHIC 4 CHANNEL SWITCH

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSIONS

—_ e ——— ‘ I
60
[—— =% 240
| | e————
% ———
019 1] L
015 370 k 370
250 1 250
0060 TOP VIEW 080
0035% ( MAX.
260 - f
|' 240 .

Storage Temperature —65°C to +150°C
. A3J370011X —55°Cto +125°C
Operating Temperature % A3J370019X 0°Cto +70°C
Positive Voltage on Any Pin +03V PIN CONFIGURATION IN
Negative Voltage on Digital and 14 PIN CERPAK Il
Analog Input pins
Analog Output pins —30V pp—— Y oRAIN
Negative Voltage on Vj; and Vg pins o —2rs 1 I :_1_3__,51
A313700112/192 —50V PP s,
A3J3700113/193 —35V 4 1
Total Power Dissipation in package (T, = 25°C) 200 mW =1 T
Gy—— ———s,
ORDERING INFORMATION — The 3700 is available for use in two signal ranges. (See electrical char- 2 2
acteristics for supply voltage requirements.) V—— | 2o
+5.0 to —5.0 volts signal applications, Order A3J3700112/192
0 to +5.0 volts signal applications, Order A3)J3700113/193
LOGIC DIAGRAM [ DATAINPUTS ————————
S1 S2 S3 S
CHANNEL NO.'S
T_ T T‘ %‘*'N OVGG POWER
1 ) G A R e
ALL CHANNEL
$ - (L J) BLANKING (Gcp)
Gy G2 G3 Gy
Y P 7 ") { S— |

NOTES:

hilit

i

d

(1) These ratings are limiting values above which the servi

(2) Voltage ratings are all referenced to pin 1 (V).

y of any i

+

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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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

Rop = ON RESISTANCE - Q

100

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3700 113 ONLY)

TYPICAL CHARACTERISTICS

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3700 112 ONLY)

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3700 193 ONLY)

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3700 192 ONLY)

1000

-21v A5 — 3y Tp5C ~2ivJ—T,-5°¢ v —]-1,-5°C —]
DATAIN — DATAIN ] DATA IN  — " paTAIN —]
L TeST POINT +——t - 500 L 500 b L 500 +
T o qeTESTPOINT | 4 ¢ TESTPOINT | B TEST POINT _
o & o
gouA 2 wa o 2 \ r 100pA —— é . r 1000A ——
& &
=8V 2 =48V 4 =8y b4 \ =gy L7
A I g L ‘Lmslr point—| £ aw \ I & 20 T ST RO
N | |7 E - = | [N - TN -
‘2z \ 'z \ 3 \\1
&£ & N &
— 100 10 10 e
* s 50
0 10 20 30 40 50 60 1.0 50 30 10 0 L0 3.0 50 20 40 60 80 10 5.0 3.0 L0 L0 30 5.0

DATA INPUT VOLTAGE

ON RESISTANCE VERSUS

= VOLTS

DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS

OUTPUT LEAKAGE CURRENT
VERSUS
AMBIENT TEMPERATURE

DATA INPUT VOLTAGE - VOLTS

DATA INPUT LEAKAGE
CURRENT VERSUS
AMBIENT TEMPERATURE

AMBIENT TEMPERATURE (3700 112/113) (3700 112/113)
200 1000 T = 1000 T T ] I
L Voyr™ 15V TEST POINT Vin_ToBv TEST POINT

s H ) g €
o = 100 7 o 100
3 & &
2 10 — 2 §
2 g 10 g v g
& 1 -1 S
S = 31‘1%\‘1 | — 2 A 2 P
T | = 1 —T 7
3 £ ~ $  [opTESTROINT

100 P 2 - /

] ol 0.1

3 I 6 85 105 125 ) 3 6 8 0 1% ] I3 6 85 105 125
Ty - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °C
Vss l Vss
Viogic = =
OUTPUT
0
3700 @
LOGIC iN DATA IN
J U
— Vee=VoD

1

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 ail other terminals are changed correspondingly to test worst case conditions.

The following sets of bias conditions are equivalent

Datain
Vss
Vop = Voo
Logic in
1 Level
0 Level

The logic input levels are

+50V
+80V
-21V

+7.0V
+15V

Condition 2
—-30V
ov
—29V

—1.0v
—6.5V

Vs -30V < “0” level << Vg - 7.5V to turn a data channel off

Ves - 15V < “1” level < Vg

to turn a data channel on.

Condition 3
ov

+3.0V
—26V

+2.0V
—-35V
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

ELECTRICAL CHARACTERISTICS

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

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

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

FOR 3700113/193: OV < Vour < +5.0V, T, = 25°C, Vpp = Vo = —21V = 109,

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
for Mooty W o versSov oo
Q our = —9- oyr = —100 &
A3J3700113 400 Q Vour =0V loyr = —100 £A
A3J3700192 600 Q Voyr = =50V loyr = —100 £A
A3J3700193 600 Q Vour =0V loyr = —100 £A
A3J3700112 @ +125°C 650 Q Vour =—50V loyr = —100 £A
A3J3700113 @ +125°C 650 Q Vour=0V loyr = —100 £A
Rorr Channel ““OFF" Resistance 1.5 ’ GO Vss-Vour=15V Vg =Gnd
A3)3700112/113 @ +125°C 21 Me Vos-Vour=15V Vg =Gnd
o Ou;gl;;;gglﬁgjlclusrrent 20 Ve -V, 15V Vg =Gnd
: nA ss-Vour =+ c=Gn
A3)3700192/193 10 nA Vss-Vour = +15V Vg =Gnd
A3J3700112/113 @ +125°C 700 nA Vss-Vour = +15V V= Gnd
I Data Input Leakage Current 15 nA Vss-Viy =15V Ve = Gnd
A3J3700112/113 @ +125°C 200 nA Ves-V)y =15V Vg = Gnd
Vi Logic Gate Input “1” Level Vss- 1.5 Vss '
Vi Logic Gate Input “0” Level Vg5 - 7.5 Vg5 -30 v
t Channel Switching Time (see Fig. 1) 1.0 us
Cab Output Capacitance 25 pF Vss-Vour=0V f=1.0MHz
C;, Data Input Capacitance 9.0 pF Vss-Viy =0V f=1.0MHz
Cq Logic Input Ca?acitance ' 35 pF Vs -V =0V f=1.0 MHz
G Channel Blanking Input Capacitance 10 pF Vis-Vg =0V f=1.0 MHz
FIG. 1
SWITCHING TIME TEST CIRCUIT
10MQ 10pF
INPUT AND OUTPUT WAVEFORMS
T
= = Vss
-4 ViNl CH1
° ogic J GNP on2
Vss __l_ C '_T INPUTS ) yo
GND m—OVm 2 GND
Vss |
: o—TT1 o Vin 2
GND —,— L ° OUTPUT S ’ 90%
]- ViN1
ano o—— ) .
S
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700

SCHEMATIC DIAGRAM

| DATA INPUTS |
13 12 1 10
I A Q=== (i Q""" 7 outpur
; 014
| (DRAIN)
|
- UC ;
— — — — !
7] 0 6 Vee
g 7 Vpp
} L—i > L i
< < < < :
1
[}
|
AR | AR | AR
|
’ [}
_ ? 1Vgg
© 2u. CHANNEL
--------------- . SR Y . M
5 3 M 4 BLANKING

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

Vss
Vee “==| out
LOGIC INPUTS 1l
— hd =)
) l —— o
ATA
[— 3700 — > INPUT
—
N Vee —] — J
9112
Voo ] 1L
— | >
—
—

| —
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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.

FEATURES = =-;‘5{ 20
 GATE PROTECTION — I A
e ZERO OFFSET VOLTAGE 4] I
o LOW LEAKAGE CURRENT 3 R — =
* GUARANTEED OPERATIONS OVER —55°C TO +125°C 250 1 250
e PLANAR® II STABILITY 9060 TOPVIEW (o
;‘ 3% f
ABSOLUTE MAXIMUM RATINGS (Note 1)
Storage Temperature —55°Cto +150°C ORDER PART NO. A3J370111X/19X
Operating T " 3 A3J370111X —55°C fo +125°C .
p o AORTOLIK 0Gto H10° PIN CONFIGURATION IN
T R
Positive Voliags on ang ain (Vo = 200 mW 14 PIN CERPAK Ii
ge on any pin (Vgopy = 0) +0.3 Voit
Negative Gate Voltage (Vzopy = 0) —35 Volts
Negative Source or Drain Voltage (Vgpy = 0) —30 Volts RN 1 I -~
[ ——"K é:sl
G3|:j %::s2
[P e — T
G5:5 é:: Sa
0 E==r s,
BODY ¢ 4 Ij [ £ 1S
SOURCE
ELECTRICAL CHARACTERISTICS (Vyopy = 0 Volt, T, = 25°C unless otherwise specified)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Ron Channel “ON" Resistance
A3J370111X 210 375 Q Ve=0V, Vg = =30V, I, = —100 A
A3J370111X (125°C) 310 550 Q Vo=0V, Vg = =30V, I = —100 A
A3J370119X 300 500 Q Vo=0V, Vg =—30V, I, = —100 xA
Rorr Channel “OFF" Resistance
A3J370111X , 10 200 - GQ Vp=—20V, Vg =0, Vg=0V
A3J370111X (125°C) 100 250 mMe Vo= —20V, Vg =0, Vg =0V
A3J370119X 4.0 200 GQ Vp=—20V, Vg =0, Vg =0V
Vs Gate Threshold Voltage —5.5 Volts V=0V, Vg =V, lIp=—104A
Is, Input Leakage
A3J370111X 1.0 nA Vg=—20V, V=0V, Vg =0V
A3J370111X (125°C) 150 nA Vo= —20V, Vy =0V, Vg =0V
A3J370119X 1.0 nA Vo= —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.

SEMICONDUCTAOR
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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-Q

ON RESISTANCE

FAIRCHILD MOS INTEGRATED CIRCUIT 3701
ELECTRICAL CHARACTERISTICS (Vg = 0 Volt, T, = 25°C unless otherwise specified)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Ioy Output Leakage
A3J370111X 20 nA Vp=—20V, Vg=V, =0V
A3J370111X (125°C) 200 nA Vp=—20V, V=V =0V
A3J370119X 5.0 nA Vp=—20V, Vg=V =0V
leL Gate Leakage 1.0 nA Vo=—20V, Vp=V; =0V
Cs Input Capacitance 4.0 pF Vs=0V, V=0V, Vo =0V
Cs Input Capacitance 3.0 pF Vo= —10V, V; =0V, Vo =0V
Gy Output Capacitance 13 pF Vs=0V, Vp =0V, Vo =0V
Cp Output Capacitance 7.0 pF V=0V, Vp = —10V, Vo =0V
Ce Gate Capacitance 4.0 pF V=0V, V=0V, Vo =0V
CesorCgp Gate-Source or Gate-Drain Capacitance 1.0 pF Vs=0V, V=0V, Vo =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 T0 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 1500 2000 1000
TA - ;scc VGB -l -30v Vgs - OV |Vgg ™ +5.0v TA Jasoc VGB ‘[-BOV
2000 1250
i (': 1500 l \ N <': 750
1600 \ %loﬂﬂ g VBs ) 0V g o
< \ < z E y & Vg
1200 }—— ;— ¥ v% § 750 § 1000 ; 500 sy
g 2| \2 = g S =~ \ \ = )
2 Yl H z w L
‘%sm \‘\\ \ ‘%500 ///:SJ%N ! 'T'z 500 \ \ N 5 0 ﬁ L
= s e ==t | = S~ 3
0 - 0 I 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 Vo - GATETO BODY VOLTAGE - VOLTS Th - AMBIENT TEMPERATURE - °C
SCHEMATIC DIAGRAM
BODY
9
r-r—-——-—-—---"r—-=-=-=-= T
| |
SOURCE | | DRAIN
Stelr T
S2°T 31C |
L T
| T |
Sa° 1lc
I T |
S5 1Ir |
S6°T s B Wy
L 4—-—-}F - _ b = d - - S
o ) o ]
G1 Go Gz Gy Gsg Gg
GATE
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3705

MOS MONOLITHIC 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* I, 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

e CCSL COMPATIBLE INPUT LOGIC LEVELS

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

OUTPUT ENABLE CONTROL

PLANAR Il STABILITY

INPUT GATE PROTECTION

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 Vj, pin
Total power dissipation in package (T, = 25°C)

—65°C to 4-150°C
—55°C to +85°C
+03V

—35V
—35V
—35V
200 mW

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

PHYSICAL DIMENSIONS
16 Lead Dual In-Line

315
300"

011
009 \

171
wo | [TTaa
MIN
4

021
MAX.

105
.095

P Wb W W Wb Wb Weh

SYMBOLIC DIAGRAM

TRUTH TABLE

(MIL STD 806B)

DATA INPUT

CHANNEL NO'S

S; S, S35 S, S5 S S 0§
L L L L L L L L O DATA QUTPUT
DD S S S S S S |
ONE-OUT-OF -EIGHT DECODER .____‘ Vss
— Voo
|1 |
20 91 22 ourpuT enaBLE  “Both Vss lines are internally

tod

; either one or

LOGIC INPUT

both may be used.

LOGIC INPUTS CHANNEL
2 20 2 O ‘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)
o 1~ 16 a2
Vgg g 2 15 k351
ot 3 14 |20
Vest 4 13 |3 Vpp
Sgg 5 12 28
S7cg 6 11 |3S,
Se 7 10 =83
S5 8 9 ks,
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).

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

3705
ELECTRICAL CHARACTERISTICS
For 3705142: —5.0V <Vqy; <+5.0V, T, = 25°C, —20 V<Vpp<<—24 V,
5.0 V<V4s<(7.0 V unless otherwise specified
For 3705143: 0 V <V ;<+5.0V, T, = 25°C, —20 V<Vpp<<—24 V,
5.0 V<V5s<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, lgyy = —100 pA
143 190 350 Q Vour =0V, lgyr = —100 pA
Rore Data Channel “OFF" Resistance 1.5 GQ Vos—Vour =15V
Lo Output Leakage Current 10 nA Vss—Vour =15V
1.5(85°C) Output Leakage Current 500 nA Vss—Vour =15V
Iipi Data Input Leakage Current
142 3.0 nA Vss—Viy =15V
: 143 2.0 nA Vss—V )y =10V
I Logic Input Leakage Current 1.0 uA Vss—Viocican =15V
Vi Logic Gate Input “Low” Level Voo +0.2 v
*Viy Logic Gate Input “High” Level Vs —1.5 Vso v
ts Channel Switching Time (See Fig. 1) 1.0 us
Cab Output Capacitance 40 pF Vss—Vour =0V, f=1.0MHz
C; Data Input Capacitance 15 pF Vgs—Viy =0V, f=1.0MHz
Cig Logic Input Capacitance 5.5 pF Vss—Viocican =0V, f=1.0MHz
Py Power Dissipation 130 175 mwW Vpp = =31V, Vis =0V

*When driven by CCSL elements, avoid

D.C. I

ding of CCSL el

SCHEMATIC DIAGRAM

ts to insure 3705 logic levels under maximum fan-out conditions.

r " L06IC mmn21

'-L_

|

L

Loty
T

ing EJ —EJ ?J EJ =
e i i i
r N J n .|
— TR e FA sy A e T
w— s 14 wlF A4
CHANNEL # Sy N (515 S5 ;‘[‘ 513 slz 5y

DATA INPUT
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705

Ron = ON RESISTANCE - @

0l

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3705 142 ONLY)

50 LI B B 500 o 00 ' pREY
, ® T 2 DATAIN 22 oaais ]
400 221 - 400 :i' 0 o F48 0 =R w9
MESTPOINT | o Fe D ok 1 o L
vov Vo ov = o "’-'"] Vi 10 c o ] Vv i
1 o TEST POINT F w k3
300 [—;; —J—J é 300 g 300 . 1 /’j
m — - z ™ N
1 o ‘e \\ ‘e
100 100 — 100
0 0 0
-5.0 -3.0 -1.0 1.0 3.0 5.0 7.0 L0 2.0 3.0 4.0 5.0 6.0 7.0 -55 =35 -15 5.0 25 45 65 85
DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C
ON RESISTANCE VERSUS OUTPUT LEAKAGE CURRENT
AMBIENT TEMPERATURE ) VERSUS
(3705 143 ONLY) AMBIENT TEMPERATURE
’°° D] TT1
. 500 T T
?2 DATA IN < 1EST PolNT7
z 0 I ::"s‘ 1.0V = é © »
£ m g 50 i
= =]
g 0 == LTesT POINT
5 T | Ew
- -_95.0 =
0 - 1.0
55 B B 50 B &5 6 8 5 B & 5 6 B8
TA - AMBIENT TEMPERATURE - °C 'IA - AMBIENT TEMPERATURE - °C
FIG. 1
SWITCHING TIME TEST CIRCUIT
§
o—[———°"m
$2
—Vgs o—|—3—° VN2
Lo
GND — 20
2 —i— Vs
Vss — 2! o—I——° INPUT
GND ———ed
Vs — 22 o—i—7—°
— —O0
Yss 0 o—[—3 Yinz
—oO OUTPUT
o—i—3
' Yim
O—JI: ©
)] >
T UL ST = 10pf
L

TYPICAL DEVICE CHARACTERISTICS

ON RESISTANCE VERSUS
DATA INPUT VOLTAGE
(3705 143 ONLY)

ON RESISTANCE VERSUS
AMBIENT TEMPERATURE
(3705 142 ONLY)
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705

‘:}:" Vss

Viosic-IN
DATA IN

3705

DATA OUT

J‘ 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 conditiqns are equivalent:

CONDITION 1 CONDITION 2
DATA IN +5.0V ov
Ve +7.0V +20V
Voo —20V —25V
LOGIC IN
“Low” Level : +0.2V —48V
“High” Level 455V +05V

TYPICAL CONTROL CIRCUIT

+5.0V
o)
vee
— |
—:D'__ = Y =
::D—-—, —————Vss 2l o—
] . =Joutr = 20—
"—':Q —Vss L =]
_"D =1Sg Y =1
— 57 So
— Sg S3j=2
=55 Saj=

ANY CCSL INTEGRATED CIRCUIT
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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
e SERIAL AND PARALLEL OPERATION

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSION
36 PIN
DUAL IN-LINE PACKAGE

675
MAX.
J =600 NOM. =
I
124 i

011
115

e 250 kHz SERIAL BIT RATE 1o :
* 500 kHz PARALLEL WORD RATE - %
e 250 © TYPICAL ‘ON’ RESISTANCE OF TWO MSB’s s "
e 500 © TYPICAL ‘ON’ RESISTANCE OF REMAINING EIGHT BITS 2 ug
o 110 mW POWER DISSIPATION x I B
o ZERO AND FULL SCALE CALIBRATION LOGIC %0 g4 B
: g »la
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) oK B i
Input Voltages —30to +0.3 Volts Hn B
Power Supply —29 Volts | q B
Storage Temperature —55°C to +150°C = g “ = ;
Operation Temperature —55°C to +85°C o1 e e
APPLICATIONS TP
D/A Converters 52|
Telemetry
Analog data plotters ORDER PART NO. AGH375014X
Industrial process control
Servo systems
BLOCK DIAGRAM PIN CONFIGURATION
PARE(EL OUTPUTS
. ‘[ t r. 1 - , t * , t +t T NO CONNECTION 1 A4 . 36 | TRANSFER 1
r—— /‘—l,‘bi-{/"/—l?'—'b‘-‘b"—l'v“b[————j RESET HR 2 35 | TRavsreR 0
I REF. 2—‘| ouTPUT QEVIBES : —|'—“" 1 i :zi::neel i : ::::le:vur
| | v | o
| ﬂ II II II II II II II II II | 7 outPur 7 30 | 7 meur
. I = I = O O
' N ] 4 OUTPUT 10 27 4 INPUT
SO RN M iR i — Sl i
o ; o | v | ‘ i
| Reser—] SHIFT REGISTERS L oar | comran | o | omresm
|y, T | i by
L wsB ~ PARALLEL |f|P|JTs Lsg I 10817 SER OUTPUT | 17 ' 20 | No connEcTION
—_————— —CI‘RE“‘IT—RV‘B"_c';; _______ POWER SUPPLY (Vi) 18 19 GROUND
b
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FAIRCHILD MOS INTEGRATED CIRCUIT 3750

ELECTRICAL CHARACTERISTICS Vg = —27 x£2.0 Volts, R, = 10 Mg, C_ = 10 pF (unless otherwise specified)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Logic Inputs
“Q” 0 —-2.0 Volts
“1" —-9.0 —30 Volts
Logic Outputs
“" 0 —1.0 Volts
“1” —10 —30 Volts
Clock
Amplitude —9.0 —30 Volts
Width 1.0 10 us
frmax Frequency
Serial DC 250 kHz
Parallel DC 500 kHz
Ton MOS Switches :
“9” 150 250 500 ohms Vege = —5.0V
“g" 150 250 500 ohms Ve = —27V
“7" thru “0” 325 550 1000 ohms
Arg, Switch Mismatch
“g" 70 150 ohms Vrep, = —5.0V
“8"” 70 150 ohms Vegr, =0V
“7" thru “0” 120 250 ohms
ty; Serial Delay, 0.6 us
t; rise and fall 0.2 ss
ty times 0.5 us
t, 0.5 us
ty, Parallel Delay, 0.55 P
t; rise and fall 0.35 us
ty, times 0.4 Hs
t, 0.3 us
G, Data and Control Input Capacitance 7.0 pF
Lnax Power Supply Current Drain 4.5 7.0 mA Ve = —27V
P Power Dissipation 120 190 mwW Veg =—27V
Temperature Coefficient of Switches 0.3 %/°C
Temperature Coefficient Tracking 0.03 %7/°C o
Ix Input Leakage Current 5.0 LA V,=-—20V
tyq Data Delay Time 250 ns

800

on - ON RESISTANCE - ©

TYPICAL ELECTRICAL CHARACTERISTICS

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

BITS9 AND 8

C

25)
%]

2.0 . 4.0 6.0 8.0 10
REFERENCE 2 VOLTAGE - VOLTS

Ton ~ ON RESISTANCE - @

ON RESISTANCE VERSUS
OUTPUT VOLTAGE (REF. 2)

Voo~ 2V

)}

09

o o
)
w8 A
B (81T 01 A e
20 40 60 80 10

REFERENCE 2 VOLTAGE - VOLTS

TIMING DIAGRAM

OUTPUT DELAY, RISE AND FALL TIMES

o) Y
Clock ! I' i Time
|
1—\ : /——* Time
Data Output b : b
] [
tar b el te
DATA BIT TIMING
cLocK l I Time
|
} Time
Data Input :
I
|

tda
“TIMING DIAGRAMS
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- FAIRCHILD MOS INTEGRATED CIRCUIT 3750

LOGIC DIAGRAM

OUTPUTS

9 8 7 8 5 ' 3 2 1 0
R R I N R —
REF1 —of | | | | ! . | | | | | fo— ReF 2
R N I.r Lol
: WIS | BITE | BT |6 Sl s BT | ansI BTz | BT { BITO |
| [ I I | 95| TYPICALBASIC | I | ! | !
I I | | s _®’] LOGIC DIAGRAM | [ | |
: | | | | OF ONE BIT { I I I | I
SEGMENT |
RESET HR — | ! I I 4 a J I | | | |
SETHR — | I | t T I | I |
I ¢I .) I
TRANSF. 0 —f | | | I | I I | I | :
" TRANSF. 1 —9 | | | | f I I | I |
I | | I 3 - - | o— 8 8IT 0
Q UTPUT
| | | ; | o T cI BIT 2 ONLY | I | i : I
[ | | | I - | I | {p— 10 817 outeur
| | | | BIT 0 ONLY | [ | I
SERIAL N — | i I | | I | |
I I R N B
IR N T
] R
CLOCK —f | | | | ; - | | | | !
RESET SR —f | [ | , } | | |
I T
|
| ; | | IT | | | | I |
e —d ! L B! I | | | I |
l I l | ! I | | | I I |
| T | T N T | T | | ! | ! | |
9 8 ! 6 5 PARALLEL IN 4 2 ! 0
wsa
SERIAL OPERATION PARALLEL OPERATION
100k 100k 0
1 070 +10V } 070 +10¥
|
} 33,3k I 33.3k0
| L | -+
{ ~ s0ko } 50kQ
[ |
! 070 5.0V L 070 5.0v
50k 50kQ 50k 50k
q > L > > 2 < < < < < 4 B
e ¥ $ 3 3 3 3 3 299.560 3 100ka wHe$ ¥ 3 $ 3T 3 % 3 9.5k $ 100ke
‘I 2 2
sy ¥ ov wy ¥ o
s 8 1 6 5 4 3 2 1 0 s 8 71 6 5 4 3 2 1 0
ARALLEL OUTP
ov —] Rer. 1 PARALLEL OUTPUT REF. 2 |—-5.0v oV — Rer. 1 PARALLEL QUTPUT REF. '2" |—-5.00
FULL SCALE CALIB.——] SET ‘& ouT f— FULL SCALE CALIB.—] SET "8 0T f—
ZERO SCALE CALIB.—{ RESET 00 007 f— ZERO SCALE CALIB.— RESET 10° 0T f—
TRANSFER 0’ Vg |—-2v TRANSFER 0’ Yog —-21v
exteRwaL controL —{] e s ExteRNAL contRoL | et ] IR
] reser sn CLOCK | EXTERNAL RESET SR cLock - cuock
SERIAL DATA INPUT SERIAL INPUT PARA. ENABLE CLock SERIAL INPUT PARA. ENABLE mw
PARALLEL INPUT PARALLEL INPUT
9 8 1 6 5 4 3 2 1 0 9 8 1 6 5 4 3 2 1

!

PARALLEL DATA

!
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w2 [‘.u. L)AL piay PL 1) [_u 1] l".u. 1) P.L 1] I—u pianlipels —1) PJ. prtan fpp¥s .gr'l
REF. 1
-V
J L J L gL gL J L gL JoL gL L J L -
TRANSFER
o]
A A [s-a [ [ A « [ (SRS g h Ak RE AR i An PR o [ra Sl R g (>3 Ft— -cq aial O-Fh -qg el ;»— ﬁq ol o] l‘:n— 4& o] [o<l Fh
ol ! Lo i i i ) okt
OUTPUT
RESET
OUTPUT
J 1L JIL J 1L JIL J L J 1L J 1L L J JL
SEAL ) (T 1 PO 1 P 1 P 1 P 1 P 1 1 7 0 P 1 P *
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SHIFT o
REGISTER
bs
i e eyt ity -z —— = Az J ———————— ———
L2 9PARALLEL NPT 78 °7 _ ____°¢6 _____° S 4 _Lf e 2 0 _J
A AR %
| e
TN A J S R ouTRUT
or 0 4 _E—lt Lﬂ:t—ﬂ:
r — I., s tl
A - H [72]
i 1FT) 7] | :
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ENABLE —d a3 =
cLoCK i >
°é 255 3
25° o
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=
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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 PHYS'CAE GD;::ENSIONS
word length is variable for eight, nine, ten or twelve bits by applying a DC potential to each of two control DUAL IN-LINE PACKAGE
pins. The 3751 provides all the A/D system control functions such as: master timing, automatic start and ) 675
recycle, and RZ or NRZ format control. By choosing the appropriate ladder network, the output will be in | ,m';’ifw
either a binary or binary coded decimal digital format. L ml
FEATURES 00 e o
e 8,9, 10, OR 12 BIT WORD LENGTH w0 __, | om
 RZ OR NRZ DIGITAL FORMAT o
e COMPLETE LOGIC AND SYSTEM TIMING CIRCUITS INCLUDED ON THE CHIP . ;%
o BCD OVERVOLTAGE FLAG 5 : u
* 200  TYPICAL “ON"” RESISTANCE FOR THE TWO MSB 0% s » %
* 500 Q- TYPICAL “ON" RESISTANCE FOR THE REMAINING TEN SWITCHES ’ :E L8
e 150 mW POWER DISSIPATION . 4 1832
o AUTOMATIC RESTART CIRCUITS " :g
L " u[a
“ ol
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) ,OL“ . - ;
017
Input Voltages —30 to +40.3 Volts . e
Power Supply —30 Volts
Storage Temperature —55°C to +150°C 25—
Operation Temperature —55°C to +85°C ORDER PART NO. AGH375114X
APPLICATIONS
A/D Converters
Three Digit DVM’s
Telemetry
Industrial Control
Computer Interface
BLOCK DIAGRAM PIN CONFIGURATION
FROM COMPARATOR
T0 LADDER NETWORK
I T I t T 1 [ r1 T t T NO CONNECTION 1 V 36 BCD OVERVOLTAGE
REFERENCE 2 2 35 NO CONNECTION
8D OVERVOLTAGE <y SPOT SWITCHES Volave e | e o
10 0UTPUT 5 32 NO CONNECTION
9 ourPuT 6 3 A/D OUTPUT
n”‘un -_-‘ 8 ouTPUT 7 30 COMPARATOR RETURN
COMPA 7 outeur 8 2 | cloek
A/D UUTPUI‘<—' HOLDING FF = HOLDING REGISTER 6 Zu“v:v 9 TOP VIEW 2 | ac ereser
svg‘w%tnocn—* Tm‘fnsl"" - Lo CONDITIONAL RESET GATES 2 oureur » “
L — e | o R
e - R S [—
SYSTEM PRESET————= - ZAT] o] TIMING REGISTER TD* ouTRUT w0 conwecrion |18 N
e

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011,
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3751

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
Logic Inputs
“0” 0 -20 Volts
“r —9.0 —30 Volts
Logic Qutputs :
“0 0 -1.0 Volts
“1” —10 -30 Volts
We, Clock
Amplitude —-9.0 —30 Volts
Width 1.0 10 us
frax Bit Frequency DC 250 kHz
Ron MOS Switches
“11” 150 250 500 Q
“10” 150 250 500 Q
“9” thry “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
| nax Power Supply Current Drain 45 7.0 mA Ve =—27V
Prax Power Dissipation 120 190 mW Ve = =27V
Temperature Coefficient of Switches 0.3 9%/°C
Temperature Coefficient of Tracking 0.03 %/°C
lix Input Leakage Current 5.0 LA Viy=-—20V
Analog Switch Delay,
ty rise and fall times 0.7 us
t; (109% to 909 points) 05 us V.. =—27V
ty, 11 ps ce
t. 0.25 us

TYPICAL ELECTRICAL CHARACTERISTICS

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

ON RESISTANCE VERSUS
OUTPUT VOLTAGE (REF. 2)

1000 I 1000 | |
- }
BITSLIAND 10 Vgg - -2V
80 80
[ [+
g w / ¢ w WS
§ Vgg - 2V /f § Y
E Y 5 7 .
S 400 v » 7 S )
; - ; "
& % = ] oF a0 2% N8 \%‘;é -
p——c e '
B Vg * 2V 0
A
: | | ;
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
o v
Clock l' |‘ i I' Time
| i
: |
___—ﬁ\ : /_‘ Time
Serial Data Output : : ! I
| 1 ] | | |
| tof ot Dtdr ! trg
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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. D TOREFV ANALOG INPUT VOLTAGE
ANGSTROM PRECISION INC., VAN NUYS, CALIF.

<

<
3M 3N b} b 3N bl 3N SR W M 2R3
DI S $ $ 3 t

I I — REF.

T 17 16 15 W 13 12 10 10 9 8 1 6 5 4 3 2 1 VOLTAGE
3751 ANALOG TO DIGITAL CONVERTER C
1920 21 2 23 24 25 2 21 28 28 30 3 32 33 M 35 3%

| I\ 1] |

4 END OF CONVERSION
OUTPUT PULSE  —— cLock

V66 SERIAL DIGITAL 10k
OUTPUT
(MSB FIRST)

X

THREE DIGIT BCD A/D CONVERTER

0 T0 REFERENCE VOLTAGE

ANALOG INPUT VOLTAGE b
ne <~ R < tOmg T
LADDER NETWORK R R R R R R R R R
® WS W P ] b3 ® 2R3 W W ]
5V
5k kg | sk 53
—)|
BI-POLAR [ I Ayl P Sy i PR B S DI SR S IS
INTERFACE CIRCUIT —|——+ =T FF=F+ =1 —>

9960
nixe =1 e

DRIVER

—h TR e e
= LAMP

I LAMP I
DRIVE

REF VOLTAGE
— I_——
2 1

18 17 16 15 14 13 12 1n 10 ) 4 3

3751 ANALOG TO DIGITAL CONVERTER C

19 20 21 22 23 24 25 26 2] 28 29 30 31 32 33 34 35 36

- I 1T 1 T

¥

v CLOCK
END OF CONVERSION QUTPUT PULSE —— s llk‘%
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FAIRCHILD MOS INTEGRATED CIRCUIT - 3751

TYPICAL TIMING DIAGRAM

f
PEE
175
1Jg8
1199
EER
g
1195
100
REX

SR

HR Q01—

Qo——_g

Qg ———

Qg

Q7

Q6

Qs

Qa

PRESET — r
TIMEOUT
COMPARATOR OUTPUT =
A/D OUTPUT

g | - J |—_’_——-————-

Lwse=1] o |_1 | o |_1 1 _J o LSB=0

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

DESCRIPTION OF PIN FUNCTION
PIN NO.

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 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 pulsé is internally gated to cause a preset at tﬁev end of each conversion and initiate a new conversion. The automatic start
circuitry presets the qircuit 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 prese’t and the unit will stay preset until this input is returned
to @ ‘0" voltage level.

25

26

27

28 A.C. PRESET: When a ‘1’ level is applled to this mput the A/D is preset on the next clock pulse. The unit wull continue to be preset on each

clock pulse until the ‘1’ level is removed from the mpuf

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

31

36 BCD OVERVOLTAGE: This output is used when a three digit analog to binary coded declmal (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 digitil Giitput 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.

33
30

2,17
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LOGIC BLOCK DIAGRAM

OuTPUTS 1 (Mse) 10 9 8 7 6 S 4q 3 [ 0
[REFERENCE 2 ’7 [7 J
:Jﬂ I+ L S S o ¥ e L e ~ e Lt
-~ .
REFERENCE |
e
O+——a8—(H =
OVERFLOW
Chy
a a a a 3 Q Q ] Q
HOLOING HOLDING HOLDING HOLDING HOLDING HOLDING HOLOING HOLDING HOLDING. HOLDING HOLDI MG HOLDING
o o " " wr e s e " e " o
S8 R [ R R LY S R % S— R R L)
T] ? 1'] p ? 9 @
1 1 1 I T
[ } [ a Q ‘ 0 ‘ 0 [] E) [] [ [} - [
f——ais swiFT g 5 SHIFT pjen s swirT ple s SMT e ks swrt Y SwrT R} . suf1 Riee 6 SHIFT Rle $——efS suirr Riey p——afS suiFT R p——afS smFr Rl S swiFT R
REGISTER REGISTER REGHTER REGISTER nEGBTER e .“..r- REGISTER necisTeR reoisTER ReGIsTLR ReGISTER RecisTeR
LLAT) I bl X sty (12 [ I sy J fta T o) I 5 h )
CLOCK ]
INPUT
[] a a [ a
(o} swer ol . s smirr o
COMPARATOR recisTER _ nccisten FO—
RETURN S R
=0 |
=5 {

O e outeuT

!

e SRR

peler

DC
PRESET

] >
L{>D% s L%L

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 O indicates the less positive state is active. Internal to the box and in the remainder
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FAIRCHILD MOS INTEGRATED CIRCUIT -« 3751

SCHEMATIC DIAGRAM
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3800

8-BIT PARALLEL ACCUMULATOR

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

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSIONS
36-Pin
Dual In-Line Package

675
650

124 \ 011
A5 009
190

e DC TO 200 kHz ADD AND SHIFT RATE \ uha
e 3.0 us, 8 STAGE CARRY PROPAGATION TIME é: :;
o LOW POWER — 180 mW o §: :;
. n
APPLICATIONS %: o
Basic Accumulator Block 4 -:_Q; :
Index Register 4 .
>, = ,< Comparator L{_q < .
General Logic Control ois q
Up-Down Counter L é: :E
. Divide By N Counter
l__s25
ABSOLUTE MAXIMUM RATINGS i
Input Voltages —30Vto 403V ORDER PART NO. A6H380014X (~—55°C to +85°C)
Ve and Vp, Supply Lines —~30Vto +03V AGH380019X (0°C to 70°C)
Storage Temperature - —55°C to +150°C
Operating Temperature —55°C to +85°C
BLOCK DIAGRAM PIN CONFIGURATION
ouTPUTS (MsB) 78543210
67891011213
OUTPUT DRIVERS
OUTPUT STROBE CONTROL 14 —= [WITH STROBE FOR aoo/suBTRact wieiT sy [1 \J B Voo ~13V
COMMON BUS SYSTEMS ) SHIFT LEFT OUT (SLO) 2 B8] v -2v
SHIFT RIGHT INPUT (SRI) 3 M (C80) CARRY/BORROW OUTPUT
LERO FLAG . § 4_l ADD/SUBTRACT SELECT (AsS) | ¢ 33]  (MsB) "R" REGISTER OUTPUT
lccm‘m"" ZERO FLAG (F) 5 32 {LOAD) “R" REGISTER LOAD
SHIFT LEFT QUTPUT 2 —= <~ 18 SHIFT LEFT INPUT outeut 7 (s s af weur s e
[SHIFTS ONE BIT RIGHT,LEFT
SHIET RIGHT INPUT 3 —=| |00 A cCUMULATES ON cLock) [ 17 SMIFT RIGHT ouTPUT m: : :' ::’::
SHIFT RIGHT CLOCK 16 ——’ {— 15 RESET''A''REG. S outhT ¢ s Tor Ew Ll B
SHIFT LEFT CLOCK 20 : ourrur 3 " a| wers
ACCUMULATE CLOCK 21 ————— | ) outeuT 2 n 6] weut2
PiRAll%liulzggikku/nS'lll_?J:ACT[R L 22 CARRY/BORROW INPUT ouTPUT 1 12 ) et
CARRY/BORROW QUTPUT 34 =] Alnﬂ SUBTRACTION) ‘ ouTRUT 0 13 ] wero
W S OUTPUT STROBE CONTROL (S) “ 23 (RR) RESET “R" REGISTER
ADD/SUBTRACT SELECT 4 ) RESET “A" REGISTER (RA) 15 2] (81 cARRY/BORROW INPUT
MASI!IB/' il""TIRE‘Gc.'Bnll"I[‘II’IIII; 3% | SHIFT RIGHT CLOCK (SRC) 1 2] (A ACCUMULATE cLock
° SHIFT RIGHT OUT (SRO) 7 2 (SLC) SHIFT LEFT CLOCK.
R REG. DATA LOAD 32 —= R REGISTER SHIFT LEFT NPUT (5L1) 18 19] crounn
w oo M L s werw
Yoo =— 36 -1V ypyrs (Mss) T ——— —— 0
L
SEMICONDUCTOR
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FAIRCHILD MOsS INTEGRATED CIRCUIT 3800

ELECTRICAL CHARACTERISTICS Vg = —27V %1V, VDD = —13V %1V, R_ = 10 MQ, C_ = 10 pF (unless otherwise specified)

SYMBOL . CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Logic inputs. .
Logic “0” 0 —-2.0 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 KkHz
Delay Times ' ,
tcs 8 stage carry 3.0 5.0 us See Figure 1
ty &ty, Output delay 1.0 3.0 I
lix Input leakage current - 5.0 kA Viy=-—20V
Logic outputs
Logic “‘0” 0 0.5+ -1.0 Volts
Logic “1” -11 —12 " Volts
Logic “1” -10 -11 Volts R =40k
Supply current drain o
Voo 7.0 mA Vog = —27V, Vpp = =13V
Vee 5.0 mA Vog = =27V, Vpp=—-13V
Network dissipation 180 mW )
DESCRIPTION OF PIN FUNCTIONS
PIN NO. NAME SYMBOL FUNCTION »
1 Add/subtract ASI When AS! 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 SRt 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 STR 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 slicel
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 Vg power Voo —27 V 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
—wgpe—

CLOCK PULSE OV ] I j [ TIME
CARRY, BORROW INPUT Ov——l [E—
DATA INPUT OV I TIME
| | I

I
|
]
1
|
| | CARRY, BORROW OUTPUT 0OV
|
|
|

|
|
SRO,SLO& PARALLEL OV TIME |
DATA OUTPUTS | -1.0v SV — — — | :
-V —— — 7 — [
1 —w-ltople— —| top e—
‘ [ [

1,1 |
—f Y e —e M

.

FIGURE 1

STANDARD CONNECTIONS FOR ADDITION AND SUBTRACTION

PARALLEL OUTPUTS
A .
it i
CARRY BORROW _,__ |
UTPUT ~<—{ B0 c8l 80
3800 A 3800
*2 ast
ASS ASS
RA 9| RA
L0AD B ! LOAD
HHTHT aoae” omger PHHT
INPUT  appyTipN, ACC
B————-- 8 SUBTRACTION ~ 7~ ————— e
L CONTROL LINES )
Y
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

I AP i1
= e~
Foly
iy iiili
i

MULTIPLICAND INPUT MULTIPLIER INPUT

LOAD MULTIPLIER
SHIFT RIGHT CLOCK —¢

LOAD MULTIPLICAND
RESSET ACC & MQ

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 dmsnon 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
v btraction 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

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-

APPLICATIONS
PARALLEL OUTPUTS
A
Bor—=—=8  Jeme————— o
ettt ittt
OVERFLOW ~=— CBi = B0 €81 |e— INPUT COUNT
3800 LoAp“N” - 3800
1 NF W
ASS ’ ASS
: wﬁs umlowu Lns"’
CITTHTTT o ™S TTHTH
:5 ****** B COUNT INNIBIT Tm—=—== 0)

~
COUNT BY"N"INPUTS

UP-DOWN COUNTER

complished by enabling CBI or INPUT ‘'0"'. To count by n, set n into the ‘'R’ register.

ASS |—— GND
AC |— LOAD ACC

[ CBO 3800 L
cP ] cBl RA RESET ACC
a LOAD |— LOAD R

coweare stose A A 444444

76543210
DATA INPUT
=> COMPARATOR
COMPARE OPERATION: To compare two numbers, simply insert the first into a previously cleared lator by puising 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.

AR AR AR

—
CARRY
(1:11] (Bl fotme—
OUTPUT S oy
a0 AR ::D: ir
+dz |Accumumom
-0z -
RA -
RR |t—o
7654 321 8|
PARALLEL ) 3
oUTPYTS N} e
COUNT OUTPUT ~— CBO
3600 ASS COUNT UP (- dy)
“dy
(COUNTER| s :———D: COUNT DOWN (-DY]

RA :i—]
INITIAL CONDITION INPUTS
DDA CONNECTIONS

The DDA shown ahove utilizes one 3800 for a remainder register and a second 3800 for a y accumulator counter,

O S
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LOGIC BLOCK DIAGRAM

PARALLEL OUTPUTS

YA A

0 3
MsB) 7 6 5 4 3 2 1 0 (s8)
peTylee | Brs | BIT 4 [ BT3 | BT2 | BT1 [ BTO |
T B bl
INPUTS FROM | o | | } \ [ I :
EACHACC FF | } ' 4 i ' } | T OUTPUT STROBE CONTROL
R A
ZERO FLAG OUTPUT —O) ! ! | | ACCUMULATOR G " : | I |
' H ] H 1 b - —1 ! | i |
: ! : t ' — : T t } ACCUMULATOR RESET
A N B A
| : : | ' | ; : | | ACCUMULATE CLOCK
I I
: I I o I ! ! SHIFT RIGHT CLOCK
| | [ N I R N N
| : 1 1 1 !
| 1 ; 1 |
SHIFT LEFT OUTPUT < RN PR E—— : + "-'——-I""i"""b
S S Y Y B X
; I | - :_ | TYPICAL BASIC LOGIC DIAGRAM | | : : : SHIFT LEFT CLOC
SHIFT RIGHT INPUT —O) | | | : OF ONE BIT SEGMENT - | l | | | SHIFT LEFT INPUT
| ! |
| | : 1 : | | I : e PedO— SHIFT RIGHT OUTPUT
ADD/SUBTRACT INHIBIT —O ——l : I " : | : I : |
1 : } 1 : } |
ADD/SUBTRACT SELECT i i | T : A;/s — i i i :
CARRY
<} —_— —_———— — |- ) FULL ADDER —_—— —_—— e — —_——}
CARRY/BORROW OUTPUT <} :- -Tt— :'— i SUTPUT . SUBTRACTER 8 4—&-;,-“—‘_—:— !— —4: T i CARRY/BORROW INPUT
I | | ] | |
RREGISTER MSB OUTPUT —O : : i | ‘ll | | : } |
: i P "R" REGISTER BIT ¢, i | I I I
it S I = S ) I O N O
| 1 1 l T ! 'R REGISTER RESET
g | d 1 | 1 !
R” REGISTER LOAD CONTROL 4 ? + : L ? n 1 : N : : : : : \ '
1 & 5 4 I 2 1 0
- PARALLEL INPUTS 4

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"* =x—10V and LO = ‘‘0"’ =~ Gnd.
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.w_u>_xo_.,:,_._u. MOS INTEGRATED CIRCUIT 3800

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

o 8 AND 10 BIT SERIAL OUTPUT :

© 250 kHz SERIAL TO PARALLEL OPERATION

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

o INPUT GATE PROTECTION

e SET AND RESET OF HOLDING REGISTER

e OUTPUT STROBE CONTROL

o SINGLE PHASE CLOCK

o RESET OF SERIAL REGISTER

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

(AG6H380119X)
APPLICATIONS

—30 to +0.3 Volts
—30 Volts

—55°C to +150°C
—55°C to +-85°C
0°C to 4+70°C

MOS INTEGRATED CIRCUIT

PHYSICAL DIMENSION
36 PIN
DUAL |N-LINE PACKAGE

675
.650

124
115

T

190
140 ""
078
"l 072
U B3]
2 sl
3 u ;
110 M bl
090 : = ;
H B e
1832
M- o
" 26
”n E)
L Pk
o - 4
8 -
M b oS
I—— e

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
' ' r'mim'mi ou}mts f f
3 NO CONNECTION 1 u 3% TRANSFER 1
OUTPUT BUFFERS RESET HR 2 35 | TRANSFER 0
STROPE Y se7 e 3 3 | Reser sp
REFERENCE 1 4 3 SERIAL INPUT
9 oUTPUT . 5 32 9 INPUT
8 OUTPUT 6 31 8 INPUT
SET—] ]
STROBE HOLDING REGISTER 7 oureur 7 o | 7wer
RESET—o| & ouTPuT 8 n | 6wt
5 OUTPUT 9 TOP VIEW 28 5 INPUT
4 OUTPUT 10 27 4 INPUT
- 3 outPur n 2% 3 iNPUT
TRANS. 01—
.0 TRANSFER GATES 2 oureer ® = | 2
TRANS. 1—e= N 1 ouTPUT 13 2§ 1 INPUT
0 oUTPUT % 2 0 INPUT
REFERENCE 2 15 2 PARALLEL ENABLE
. 8 BIT SER. OUTPUT 16 21 CLOCK INPUT
PARALLEL LOAD COMMAND —o-{ |8 BIT SERIAL OUTPUY 10 BIT SER. QUTPUT 17 20 | NO CONNECTION
Lotk SHIFT REGISTER
SERIAL DATAP0 —= ] =10 81T SERIAL 0UTPUT POWER SUPPLY (Vo) | 18 19 | crouno

EEERSREREER

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
“o" 0 —2.0 Volts
“1 -9.0 -30 Volts
Logic Outputs
“o” 0 -1.0 * Volts
1 -10 -1 Volts R = 40kQ
“1” —-11 -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. s times 0.5 us
t, ) 0.5 us
tys Parallel Delay, 0.55 us
t l rise and fall 0.35 £
ty times 0.4 ks
t. f 0.3 ©s
C., Data and Control Input Capacitance 7.0 pF
Inax Power Supply Current Drain 4.5 7.0 mA Ve =—27V
Prmax Power Dissipation 120 190 mwW Voo = =27V
Iix Input Leakage Current 5.0 #A n=—20V
taa Data Delay Time 250 ns

Clock

TIMING DIAGRAM

OUTPUT DELAY, RISE AND FALL TIMES

Yo Yo
| |

Serial Data Output

cLock

>

]
te )

DATA BIT TIMING

Time

Time

Data Input

[-L

Time

7-60




FAIRCHILD MOS INTEGRATED CIRCUIT 3801

LOGIC DIAGRAM

5 ouTPUTS

l,.

BIT3

BIT2 | BITY ! BITO

T * T T
| | | |
REF § —0 L | | :
L : ) I gl : BT f B4
| | ! f | TYPICAL BASIC |
| | I | LOGIC DIAGRAM
! | | | OF ONE BIT |
P | | ! SEGMENT |
S o = :
L L | ‘:] (_} |
TRANSF. 0 -0 I | | | ! T !
TRANSF. 1 ——0 ; | ; o I
l' I ; i i o 1 o [ 2 owty I
| ! | ! I BIT 0 ONLY |
SERIAL th — | | | : |
| | 1 | |
IR A |
|
CLOCK —] | | ; I ! l
RESET SR ——O | | I | | ;
| I l | |
I |
Pt —) | | | i ' l :
| | | ! | !
5

PARALLEL IN

I

4 3

fo—— 8 BIT QUTPUT

Jo—- 10 BIT OUTPUT

APPLICATIONS (Basic Logic Representation)

SERIAL TO PARALLEL
CONVERTER

| QUTPUT REGISTER I
REF '{"

REF ‘2’
9876543210
PARALLEL OUTPUT Moo _o7y
SET 8’ OUT p——0
RESET 10’ OUT p——o0
TRANS.TO.. T TRANS. 0’ Vgg —o0 -21v
SUTPUT o] TRANS. 1’ GND. —o0
RESET SR CLOCK p——o
L7177 paracter meur
SERIAL INPUT © 3876543210 7L paraLLeLENABLE

LY

e e

PARALLEL TO SERIAL
CONVERTER

REF 1’ || L REF 2’
9876543210

PARALLEL OUTPUT

SET '8’ QUT —=—0

RESET 10’ OUT p—0

TRANS. '0" Vgg ——o0 -21v

TRANS. ‘1’ T R—

RESET s: . cLOCK poo
PARALLEL INPUT

8876543210 |——O PARALLEL

= ENABLE
SERIAL INPUT [~ |NpUT REGISTER
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FAIRCHILD. MOS INTEGRATED CIRCUIT 3801

APPLICATIONS

(Basic Logic Representation)

SERIAL TO SERIAL BUFFER REGISTER

REF 1’ | | | |H| | | | REF '2°

9876543210 /
PARALLEL OUTPUT |

SET '8’ OUT f——o0

RESET 10’ OUT b—o0

TRANS. ‘0’ . Vg ——o0 -21v

TRANS. 1’ GND. ——o0

RESET SR cLock —o

= PARALLEL INPUT
SERIAL mpuro'—"‘ 9876543210 1 PARALLEL ENABLE

"PARALLEL TO PARALLEL BUFFER

REF °1’

REGISTER

OUTPUT REGISTER

REF 2’

\

E

TRANS.TO [
oUTPUT

9876543210
PARALLEL OUTPUT

'8’ OUT
10’ OUT
Vee
GND.
CLOCK

SET
RESET

TRANS. 0’
TRANS. ‘1’

RESET SR
PARALLEL INPUT
9876543210

F—o0 -27V
—0
—0

—o0 -21v
—o

: PARALLEL ENABLE

SERIAL INPUT [™™\NPUT REGISTER ]
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MOS INTEGRATED CIRCUITS COMING SOON

Type Function Type Function
3103 Dynamic Universal Gate 3502 4096-Bit Dynamic Read Only Memory
3104 Dynamic Universal Storage Element 3503-6 2048-Bit Dynamic Read Only Memory
3251 64 Character Raster Scan Character Generator 3511 - - 256-Bit Random Access Memory
(7 x 9 Matrix) 3531 256-Bit Random Access Memory -
3307 Dual 100-Bit Static Shift Register 3716 16 Channel Random Sequential Multiplexer
3322 Triple 66-Bit Dynamic Shift Register 3802 8-Bit S-P, P-S Dynamic Shift Register/Converter
3323 Triple 64-Bit Dynamic Shift Register 3804 4-Bit Arithmetic Unit (Basic CPU Element)
3324 512-Bit Dynamic Shift Register

3103 — DYNAMIC 40 UNIVERSAL GATE

The 3103 is a universal gate utilizing P-channel 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.

Vop .- Gnd

Il

L

T
0 9, ¢ A

Read . 3

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;.

Voo Vee

o o]
2 ) 1
Inputl O—o 100 Bits ——CO Output 1

8

g1 O
7
g2 O~

3 -
T i I

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 [I* 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.

rTTTTTTTTTTTTTTTT N
i NS

l -
l N
I v

l NS
! |
L"‘T"T"""T""}

g, "8, Vss  Vpp

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. S

Vee 9 82

Lo |

8 1 l—-‘ 256 Bit
Input A : Input

Input B - Multi- . -2—— Output

Input 10 plexer -
Select L— 256 Bit




MOS INTEGRATED CIRCUITS COMING SOON

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.

J=K=0 ( f——— W,
R prvS—
! Buss 1
. Q
Storage
Buss 2
CP Ry, ——
Reset f_
L W,
LOGIC DIAGRAM K
~ ] Qp—— Bussl
— CP
—] K Qb Buss2
Reset
Wi=Wy=1
Ri=Rz=1

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 hit)
general purpose Read Only Memory. :

Veo 1 B, d3 £,

[z fis |5 |15 i
-
141 SN
134+ —T24
124+ —t 25
114 —126
CHARACTER
& 10+ Output =27
UNE < ol Decode M  Memory A Buffers L e L OUTPUT
ADDRESS
44— —129
31+—] 130
331 31
324 -
U
Chip Select 24 I
J_34
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3502 — 4096-BIT DYNAMIC READ-ONLY MEMORY

Fairchild will announce a 4096-bit dynamic read-only memory. It
will be a monolithic integrater circuit utilizing 4¢ technology for
operation. The output buffers will have static characteristics. The
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
turn-around custom memory. )

g, 8, B 84

Input § - —— 512 Words —
X Output
8 Bits
Chip Select —
Voo Gnd

3503-6 — 2048-BIT DYNAMIC READ-ONLY MEMORY

The 2048-hit 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 hit words are selected by coincident addressing of the X-Y
adress lines. Cycle times (read or write) of approximately 200
nanoseconds are achieved.

—_ 1 V 36 F—

Y —Addr.{ ] [ Y —Addr.
—— —

Data —f — Data

] .
—] Top -

X — Addr. View X — Addr.
] -

Vpp (=V) — F— Vss (+V)

Y—Addr{ ] [ b v —Adar.

18 19—




MOS INTEGRATED CIRCUITS COMING SOON

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 one-bit
words, which may be addressed one at a time by means of 8
address lines.

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.

Address: 8 pins Analog Inputs
Supplies: dpins  le——————— - ——————— =
Input: 1 pin
Output: 1 pin 9|17{16|15]14]13}12] 11|10
Chip select: 1 pin 21 36
Read/Write: 1 pin (o T(? outout
. i Current Shunt nalog Qutpuf
Strobe: %P_m_ : Switches (chan. 1-8)
pins 34 19
O— —O
Current Shunt Analog Output
Inhibit ]/ \!‘ (chan. 9-16)
© 0 24
Address Decode :> Memory Output Differential 23
o— Matrix Mode Control Decoder
32 Terminal Count
O—
Matrix Control
Gnd 03—3-
Read/Write : Clock
“;22 Decode Logic ——O Chip Select Counter
30,
Reset Enable
£$il 29| 28] 27| 26] 25] 31 1|13|20 22|35|
\——~—— Data R/W Initiate
Address In Enabie (5
20 21 2223 Vpp Vg Gnd
3804 — 4 BIT CPU ELEMENT
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 shlft right or left
for multiply or divide operation.
4 Bit Parallel 4 Bit Parallel
Input/Output “1A” Gnd Vee Input/Output “2A”
11 st 5I 2 l (L 1ZI 9I SI 3I
14 Ag A1 Az A3 19 31 Ag A1 Az A3 15
Read IA —{  Bi-Directional Input/Output Buffer Bi-Directional Input/Output Buffer |<—— Read 2A
Shift Right In i 16 Shift Right Out
. 30 Accumulator Registor 17 .
Shift Left Out Shift Left In
22
Clock Pulse 35 1 20 !
Bypass 34 21 J OpCode
Shift Right Enable ——S2 ” K
Shift Left Enable 33 p Mult./Div. Override
‘ Index Override
29
MSB/Overflow % . Z Carry/Borrow In
Carry/Borrow Out Arithmetic Logic Unit 18
Flag Out = 25 . Flag In
13|10
Write Control 1 ! 36 Write Control 2
4 Bit Parallel
Input “B”
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MOS INTEGRATED CIRCUITS COMING SOON

3802 — 8 BIT DUAL RANK 4 DYNAMIC BUFFER REGISTER

The 3802 is a Dual Rank. Buffer Register featuring bi-directional ferred between registers but register A can only be read out on
bussing capability. Data may be entered into register A or B from Buss | and register B on I1.

either one of two common data busses. The data may be trans-

A0 BO Al A2 B2 A3 B3 B4 A5 B5

UL

B Register

le——— Read AT
j«———— Read EO

le————— Write BI

A BO LY T PR Write BII

Compare —————»

Shiftlrll?ight > |—— Shift Right Out

j«—————  Shift Left In

Shigu%eft . j«——————— Shift Right — Left Enable
. l«———— Clear or Circulate

A Register Read AL
l«———— Read BI .
fe———  Write AL

le———  Write AL

ERRRRRRRRRERRR I I I A

A0 BO Al B2 A3 B3 A B4 A5 B5 A6 B6 A7
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#*The uA702 is renumbered the uA702A.

APP-124
APP-125
APP-128

APP-130
APP-131

APP-132
APP-133

APP-134

APP-135

APP-139
APP-141
APP-142
APP-143
APP-144
APP-145
APP-146
APP-147
APP-148
APP-149

APP-150

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

A Versatile Tester for Linear Integrated Circuits —
James Giles

Complementary Transistor Micrologic® Integrated
Circuits — R. C. Ghest

Aids for Digital IC Systems-—Murray Siegel and Lee Marley

Transistor-Transistor Micrologic® Integrated Circuits —
John Nichols .

Single-Phase Control for Cycloconverter — Samuel Schwartz

Precision Electronic Digital Clock Uses IC's —
B. Jensen and J. lrwin

Effect of Integrated Circuits on Systems —
Comparative Case — Robert: Ricks

Performance of the xA703 in 100 MHz and 200 MHz
Amplifiers and 100 MHz Harmonic Mixers —
David Bingham

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

Transistorized TV Horizontal Driver System —
Larry Blaser and Hermann Ebenhoech

15-Watt Audio Amplifier with Short-Circuit Protection —
Don Smith

A Horizontal Oscillator for Transistorized TV Set —
Larry Blaser and Hermann Ebenhoech

Frequency Synthesizer for 27 MHz Citizens’ Band
Transceiver — Larry Blaser

Color Television Chroma Reference Systems Using the
uR703 — Larry Blaser and Norm Sturn

Color TV Sound System Using the Fairchild xA703 —
Larry Blaser

Characterization and Application of #A703 in Four-Stage
High-Quality FM IF Amplifier — David Bingham

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

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

Semiconductor Circuits for Hybrid Color Television —
Derek Bray



APP-151

APP-152

APP-153
APP-154

APP-155
APP-156

APP-157
APP-158

APP-159

APP-160
APP-161
APP-163

APP-164

APP-165

APP-166
APP-167
APP-168

APP-169

APP-170

APP-171

APP-172

APP-173

APP-174
APP-175

APP-176

APPLICATION NOTES/TECHNICAL PAPERS,
NUMERIC LISTING

High-Performance Integrated FM IF Strips — Ted Hanna

250 MHz Distributed Amplifier Suitable for CATV
Truck Line — Larry Blaser and Norman Sturn

Logic Designs Using the TT«L9008 — Clive Ghest

Compatible Current Sinking Logic — Abe Marder and
Ralph Bennett

Industrial Code Conversion — Don Femling

Designing with the ©A703 Monolithic RF-IF Amplifier —
G. J. Estep .

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

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

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

Applications of the CCSL 9301 Decoder — R. Clive Ghest
CCSL 9300 Shift Register — John L. Nichois

Applications of the CCSL 9304 Dual Adder —
R. Clive Ghest

Application of the uA722 10-Bit Current Source —
M. Rudin, G. Erdi, R. Walker, R. Ricks

SH3200-SH3201 Hybrid DC Voltage Regulators —
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APP-179 Line-Operated Phono Circuits Using the PFB 1400 —
D. Campbell, R. Westlake )
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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
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TP-46 TTulL Integrated Circuits: High Speed Considerations —
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APP’s 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94-102,
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MICROCIRCUITS PRODUCT CODE EXPLANATION

IXING PRIVILEGES:
gital Circuits: (RTul, LPRTuL, TTul, Cul and CTpul).
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 RTuL and LPRTuL may be mixed except for epoxy circuits.
Group 2:
Mixing is allowed on all DTuL, TTuL, MSI, CCSL, LPDTulL, HLLDTxL and
Dual DTulL device types.
Group 3:
CTul circuits may be mixed.
Group 4:
Cul circuits may be mixed.
Linear Circuits (LIC):
Linear circuits may not be mixed.
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
3 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.

-

IICROCIRCUITS 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
secify 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
inge. Proper use of this product code, explained in detail below, will ensure
1e expeditious handling of all customer orders.

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

U 5D 9900 21 X
A B C D E

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

. Package Code (see table below).

. Basic Circuit Code. )

. Temperature Range (see table below).

. This digit is used by LIC to indicate electrical class (see below).

mooOwm 2>

. PACKAGE CODE
FLAT PACKAGES

SIZE MAXIMUM LEADS NAME CODE
i x3e 10 Cerpak 3D
L4 Xx3e 14 Cerpak 3E
Yax s 10 Cerpak 3F
YaxVs 10 Flat Pack 3G
Yax Y 10 Glass 3H
Vax Yy 14 Cerpak 3l
Yax 14 Fiat Pack 3J
Yax 3% 14 Cerpak 3K
Vax 3% 16 Glass 3L
Custom 3S

PLUG-IN PACKAGES

SIZE MAXIMUM LEADS NAME CODE
Yax 34 14 Dip 6A
Vax 3 16 Dip 6B

520 x .850 16 Dip 6D
.255 x .750 14 Dip 6E
.255 x .550 10 Dip 6F
252 x.767 14 Fairpak™ 1A
300 x .846 16 Dip 6J
600 x 1.23 24 Dip 6G
.600 x 1.83 36 Dip 6H

9-1

T0-5
PINS SHORTED
MAXIMUM LEADS PINS USED T0 CAN CODE
8 All 8 pins None 5A
8 All 8 pins 4 58
8 1,2,3,4,6 &8 pins 4 5C
8 1,3,4,5,7 &8 pins 4 5D
10 All 10 pins None 5E
10 All 10 pins 5 5F
12 All 12 pins None 5G
14 All 14 pins None 5H
10 1,2,3,4,5,6, None 5)
8,9, 19 pins
Custom 5S
EPOXY
8 All 8 pins 8A
8 1,3,4,5,7 &8 pins 8B
Custom 8S

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

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

respectively.

11 = (—55°C to +125°C)
14 = (—55°C to 4-85°C)
19 = (0°C to +70°C)

21 = (—55°C to +-125°C)
22 = (0°C to +100°C)

28 = (+15°C to 4+-55°C)
29 = (0°C to 4+70°C)

31 = (—55°C to 4+125°C)
32 = (0°C to 4-85°C)

39 = (0° to 4-70°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)

51 = (—55°C to 4+125°C)
56 = (—20°C to 4-100°C)
59 = (0°C to +75°C)

59 = (415°C to 4-55°C)
79 = (+15°C to 4+55°C)
79 = (0°C to +75°C)

Full Range Military Equipment
Intermediate Range

Industrial Equipment (DTxL and Cul)
Commercial Equipment (CTyuL)
Commercial Equipment (CTuL) Clamped
Counting Family (CulL)

m

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 to0 5.0 volt analog input

MICROCIRCUITS FAMILY DESIGNATIONS

Cul = Counting Micrologic® Integrated Circuits
CTul = Complementary Transistor Micrologic®
C/DTuL* = Diode Transistor Micrologic®

C/LPDTuL* = Low Power Diode Transistor Micrologic®

RTul = Micrologic® Integrated Circuits

LPRTuL = Low Power Micrologic® Integrated Circuits (Formerly MWL)

C/TTul = Transistor Transistor Micrologic® (T?)

LiC = Linear Integrated Circuits (Formerly ALC)

MOS/IC = Metal over Silicon/Integrated Circuit

*C/XX = Elements which are part of Fairchild Semiconductor’s
Compatible Current Sinking Logic (CCSL) family

MSI = Medium Scale Integration

Mul = Memory Micrologic®



HYBRIDS PRODUCT CODE EXPLANATION

MINIMUM ORDER $50.00 BH = 1 x Y4 Forbes Flat Package, 14 leads
) BK = 34 x 34 Flat Package, 14 leads
MIXING PRIVILEGES: BY = 1”x0.8" Flat Packagc, 32 leads
Hybrid circuits may not be mixed. CL = Ceramic Channel
6Q = 14 lead Plastic DIP

HYBRIDS PRODUCT CODE EXPLANATION 6F = 10 lead Plastic.DIP
The ‘product code consists of a ten digit number giving all informa- 6K = 14 leag geram!c B:E
tion necessary to properly identify the part. For example: 22 = %6 lee; eramic

; = 3% x % Flat Package

Product Code H/AG/2001/1/XX 2B = 1" x 1" Flat Package (Flat metal lid)

Group Letter A/B/C/D/E
C. Four digits are used for general hybrid product groups.

Group Letter Explanations: 0000—1999 = Custom Circuit
o . 2000—2999 = Standard Hybrids — Digital
A. This digit indicates general product code. Currently an “H" is 3000—3999 = Standard Hybrids — Linear
used by Hybrids. 6000—6999 = Quads )
B. Two letters are used to indicate the package as follows: 9000—9999 = Fiyer
XC = T0-5, 3 lead header D. One digit is used to indicate the operating temperature range.
AM = TO-5, 6 lead header 1IXX = (=55°C to +125°C) Full Range Military Equipment
5T = T0-100, 8 lead header : 8XX = (+15°Cto 455°C) Commercial Equipment
AG = TO0-5, 10 lead header “9XX = (0°Cto 4-70°C) Industrial Equipment
BW = TO0-5, 12 lead header ) . L
BG = 1 x 1, Forbes Flat Package, 10 leads E. Currently “XX" is used for these digits.
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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 1S 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-
TAINED 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 applicable whether or not
;t]hey a(rje attached to or enclosed with.thé products to be sold or sold
ereunder.

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

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

" F..0. 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 hereunder 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 foregoing methods of shipment is to . k

be used, the Seller will exercise his own discretion.

. 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, including but not limited to acts of
God, acts of civil or military authority, priorities, fires, strikes, lockouts,
slowdowns, factory or labor conditions, etrors 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.

. TAXES — Unless otherwise specifically provided herein, the amount of any
present or future sales, revenue, excise or other.tax 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 lieu
thereof the Buyer shall provide the Seller with a tax. exemption certificate
acceptable to the taxing authorities. ) C

. 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 ctherwise, 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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10.

11.

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.

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

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 SELLER’S PART 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 which 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 been repaired or replaced
by Seller. B

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 may 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 séparate and independent transaction,

and payment therefor shall be made accordingly. If shipments are delayed
by the Buyer, payments shall become due on 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.

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 all requirements of the Fair Labor Standards Act of
1938, as amended. S

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

‘GOVERNMENT CONTRACT PROVISIONS — If Buyer’s original pur-

chase order indicates, by Contract Number, that it is placed under a Govern-
ment contract, the following provisions -of the current Armed Services
Procurement Regulation are applicable in accordance 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;
7-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours
Standards Act — Gvertime Compensation; 7-103.17, Walsh-Healey
Public Contracts 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
2109 W. Clinton Bldg. 35805
Suite 420

Tel: 205-536-4428

TWX: 810-726-2217

PHOENIX, ARIZONA

301 West Indian School Rd. 85013
Suite 103

Tel: 602-264-4948

TWX: 910-951-1544

LOS ALTOS, CALIFORNIA

Village Corner, Suite L

El Camino and San Antonio Rds. 94022
Tel: 415-941-3150

TWX: 910-370-7952

LOS ANGELES, CALIFORNIA
6922 Hollywood Blvd. 90028
Suite 818

Tel: 213-466-8393

TWX: 910-321-3009

DENVER, COLORADO

2765 South Colorado Blvd. 80223
Suite 204

Tel: 303-757-7163

TWX: 910-935-0706

FT, LAUDERDALE, FLORIDA
3440 N.. 12th Ave,, Rm. 2 33308
Tel: 305-566.7414

TWX: 510.955-9840

ORLANDO, FLORIDA

. 7040 Lake-Ellenor Dr., Rm..130 32809
Tel: 305-855-8012

TWX: 810-850-0152

ELMWOOD PARK, ILLINOIS
7310 West North Avenue 60635
Tel: 312-456-4200

TWX: 910-255-2064

BLADENSBURG, MARYLAND

5809 Annapolis Road, Suite 408
Bladenshurg, Md. 20710

Tel: 301-779-0954

TWX: 710-826-9654

BOSTON, MASSACHUSETTS

167 Worcester Street
Wellesley Hills, Mass. 02181
Tel: 617-237-3400

DETROIT, MICHIGAN

24755 Five Mile Rd. 48239
Tel: 313-537-9520
TWX: 810-221-6936

MINNEAPOLIS, MINNESOTA

4901 W. 77th Street 55435
Room 104

Tel: 612-920-1030

TWX: 910-576-2944

ALBUQUERQUE, NEW MEXICO

Suite 1216

First National Bank, Bldg. E
5301 Central N.E.
Albuquerque, N.M. 87108
Tel: 505-265-5601

TWX: 910-989-1186

JERICHO, L. I., NEW YORK

50 Jericho Turnpike 11753
Tel: 516-334-8500
TWX: 510-222-4450

POUGHKEEPSIE, NEW YORK

44 Haight Avenue 12603
Tel: 914-454-7320
TWX: 510-248-0030
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SYRACUSE, NEW YORK

333 E. Onondaga Street
Syracuse, N.Y. 13202
Tel: 315-472-3391
TWX: 710-541-0499

DAYTON, OHIO

5055 North Main Street 45415
Suite 290

Tel: 513-278-8278

TWX: 810-459-1803

JENKINTOWN, PENNSYLVANIA

100 Old York Road 19046
Tel: 215-886-6623
TWX: 510-665-1654

DALLAS, TEXAS

10210 Monroe, Suite 102 75220
Tel: 214-352-9523
TWX: 910-861-4512

SEATTLE, WASHINGTON

700 108th Avenue Northeast
Suite 211

~ Bellevue, Washington 98004

Tel: 206-454-4946
TWX: 910-443-2318

ONTARIO OFFICE

P.0. Box 160

1040 Martin Grove Road
Rexdale, Ontario, Canada
Tel: 416-248-0285

TWX: 610-492-2700

QUEBEC OFFICE

1385 Mazurette Street

Suite 3

Montreal 355, Quebec, Canada
Tel: 514-382-2552 .
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