

















































































































































































































































































































3342

AC Characteristics Vss = +5.0V +5%, Vpp =0V, Vgg = —12V 5%, Tpo = 0°C to +70°C

Symbol Characteristic Min Typ Max Unit Condition
ta Clock to Output Delay 265 ns E'C; a: 1=01p";TL Input
Capacitance VIN = Vss,
CiN All Inputs Including Clock 50 |pF f= 1.0 MHz
Timing Diagram
_-—’ }._:, tr —| i tPwL |
ViH ‘
90%
cLo I\ /
vt CKM | Rt 10%
| tPwH | [‘~>'—RDH

Vi % I
DATA INPUT tos ———=]|
Vi 10% 10%

|

ta >

|
Vow ,
DATA OUTPUT l | X
VoL ,

I trRs I’ |<— tRH —>I

VIH 0, 0/
RECIRCULATE \ 90% || 90%
Vi ~10% 10%




3348/3349
Hex 32-Bit
Static Shift Register

MOS Memory Products

Description Logic Symbol

The 3348/3349 contains six separate 32-bit static 22113 2314 2815 1 2 3

shift registers constructed on & single chip using l l

p-channel enhancement mode silicon gate MOS

technology. Only two power pins, Vss and Vgg, are D Dz D3 Di D5 De

needed for circuit operation. An on-chip clock s/a— rec

generator provides all internal clock phases from a cp ”
single TTL clock pulse. Each output is a bare drain, 3a48/48 o— e
and therefore requires a 7.5 kQ load resistor to Vgg. 18— oe

A recirculate data input allows the user to either @ Q@ Q Q Q5 Qs

enter data from the outside (LOW logic level) or to

internally recirculate the contents of the registers I

(HlGH |Ogic level). - . 17/12  14/11 13/10 12/9 11/8 8/7

The 3348 is available in a 24-pin ceramic dual in-line Vss = Pin 20 (24-Pin DIP), Pin 16 (16-Pin DIP) n
package and the 3349 is available in a 16-pin plastic VGG = Pin 6 (24-Pin DIP), Pin 5 (16-Pin DIP)

or ceramic dual in-line package. The 3348 option
provides an output enable pin for wired-OR operation.
The outputs are enabled when Output Enable is LOW.

Connection Diagrams

® SINGLE TTL EXTERNAL CLOCK 24-Pin DIP 16-Pin DIP
® INPUT OVERVOLTAGE PROTECTION
u LOW CLOCKLINE CAPACITANCE 3348 3349
B TTL COMPATIBLE INPUTS S
m CASCADE CAPABILITY N D4 E 1 -/ 24 DDs p: [ 16 [] vss
a SINGLE POWER SUPPLY OPERATIO| .
= INTERNAL RECIRCULATION CONTROL o Qe = (o > s
® DC TO 1 MHz OPERATION GUARANTEED os [J3 2 [Jo: os []3 1[Jo.
u OUTPUT ENABLE CONTROL (3348 ONLY) ne [ 2 [Ine nec [ 13 :l D1
m SINGLE-ENDED (BARE DRAIN) BUFFERS
rec [ s ) 20 Vss vee []5 12[] o
g‘: DN:"'OS Data Inputs ) vee [ 6 19 [ Jne [ nf]e
REC Recirculate Input Cnl 18 ] o8 a7 o]l
cpP Clock Pulse as e 7 Ja as[]s s[]oa.
OE Output Enable (3348 only) NZ = :Nc ’
Q1-Q¢ Data Outputs e w ]
~Nc [0 15 [Jne (Top View)

Absolute Maximum Ratings
All Inputs, Vgg . —22Vto+03V a [gn o
All Outputs —19Vto +0.3V a [ 13 [Ja
Output Current +10 mA
Storage Temperature —55°Cto +150°C
Operating Temperature 0°Cto 70°C (Top View)
All voltages with respect to Vgg.

Order
Stresses greater than those listed under “Absolute Maximum Package Outline Code
Ratings” rftay cause permanent damage to the device. This is a 3348 Ceramic DIP | 7TM D
stress rating only, and functional operation of the device at these . 7 D
or any other conditions above those indicated in the operational 3349 Cera'.mc DiP | 6 P
sections of this specification is not implied. Exposure to absolute Plastic DIP B

maximum rating conditions for extended periods may affect
device reliability.
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3348/3349

Block Diagram

y Y

vy

D1

CLOCK
INPUT

CLOCK 32-BIT 32-8IT 32-BIT | 32-BIT
GENERATOR REGISTER REGISTER REGISTER REGISTER REGISTER-
ol J U
i 1 ) i

oF -—fo
(3348 ONLY) (-"[] g]

Functional Description

The 3348/3349 is a two-phase Static Shift Register.
The single external clock phase generates two shift
phases as well as a static operation phase via the
on-chip clock generator. Data is accepted at the
inputs after the negative-going transition of the
external clock. Output information is available after
the positive clock transition as illustrated in Timing
Diagram. For long-term storage, the external clock
should be held HIGH. '

DC Requirements Vss =5V £5%,Vgg=—12 =1V, ‘TA =0°Cto70°C

Symbol |Characteristic Min Typ Max Unit Condition

ViH Input HIGH Voitage Vgs — 1.6 v All Inputs Including Clocks
viL Input LOW Voltage 0.6 v All Inputs Including Clocks
RL Output Load Resistor to Vgg |7.5 . kQ

DC Characteristics Vss =5V +5%, \@_g =—-12 1V, TA=0°Cto 70°C

k Condition

Symbol |Characteristic Min Typ Max Unit
' _ 7500 Q Load to Vgg
VoH Output HIGH Vqltage Vgs — 1.2 ) V. Vss = 4.76 V, Vgg = —11 V
IN Input Leakage Current 1.0 uA VIN=0V '
lga Vga Current 27 mA Vgg = —12V,Vgg =50V
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3348/3349

AC Requirements Vgg =5V £5%,Vgg=—12 £1V, TA=0°Cto 70°C

Symbol |Characteristic Min Typ Max Unit Condition
f Operating Frequency 1.0 MHz

tpwL Clock Pulse Width LOW 0.35 50 us

tPWH Clock Pulse Width HIGH 0.6 us

ty, tf Clock Rise Time and Fall Time 0.5 us

tos Input Data Set-up Time 180 ns

tpH Input Data Hold Time 40 ns

tRPW Recirculate Pulse Width 350 ns

trs Recirculate Set-up Time 225 ns

tRH Recirculate Hold Time 100 ns

AC Characteristics Vgs =5V £5%,Vgg=—12 £1V,TA=0°Cto70°C

Symbol |Characteristic Min Typ Max Unit Condition

Clock to Output CL = 0to 20 pF,
tacc Delay Time 125 520 ns RL = 7.5 kQ

Output Enable Delay Time
teo 350 ns

(33848 Only) CL = 20 pF,

Output Disable Delay Time RL = 7.5 kQ to Vga

tbo (3348 Only) 350 ns

Timing Diagram

|- 11
|

tPwH -tPwiL
ViH  90%

cP
Vi 100%
tos toH ‘
ViH te tr

DATA INPUT
Vi

trs tRH
L

ViH
REC ’
ViL
le— tacc —>| le———tacc
DATA VoH }
OUTPUT
Voo .
‘—-'EOAI too
| [}
—— ViH
s ' L Ve
(3348 ONLY) Vil ‘




3351
40 x 9 FIFO Memory

MOS Memory Products

Description:

The 3351 is a First-In First-Out (FIFO) memory used in
data rate buffering applications. The 3351 has a
capacity of 40 9-bit words. The words are accepted at
the input, automatically shifted towards the output,
and removed at any rate in the same sequence in
which they were entered.

The 3351 has status indicators on both the input and
output to signal an available empty input or a valid
data word at the output. It also has separate input and
output enable lines, in addition to a master reset line.
A unique input stage interfaces to TTL without external
components. The 3351 is manufactured using the
p-channel Isoplanar silicon gate process with
ion-implantation.

m 2 MHz (3351-1), 1.5 MHz (3351-3), AND

1 MHz (3351-2) DATA RATES

INDEPENDENT ASYNCHRONOUS INPUTS

AND OUTPUTS

FULLY TTL COMPATIBLE

3-STATE OUTPUTS

INPUT AND OUTPUT ENABLE CONTROLS
EXPANDABLE IN EITHER DIRECTION

STATUS INDICATORS ON INPUT AND OUTPUT
28-PIN CERAMIC DUAL IN-LINE PACKAGE

Pin Names

Do-Dg Data Inputs
MR Master Reset
IE Input Enable
IR Input Ready
Si Shift In

SO Shift Out

OE Output Enable
OR Output Ready
Qo-Qs Data Outputs

Absolute Maximum Ratings

VGG and Inputs —-20Vto +0.3V
Vpp and Outputs —-7.0Vto +0.3V
Output Sink Current 5.0 mA

Storage Temperature —55°C to +1560°C
Operating Temperature 0°C to +70°C

Note

All Voltages with respect to Vss.

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

Logic Symbol

26 ——4 Do Qo p—3
25 — D1 Qi 4
24 — D; Q —5
23 — D3 Q3 p—6
22 — D4 Q4 p—7
21 =1 D5 3351 Qs p—8
20 —— Ds Qs p—9
19 —— D7 Q7 p—10
18— ps Qs f— 11
27—-«:4 I OEfo— 2
16 — IR SO Jo— 13
17 —f 51 ORp— 12
MR

15

Vsg = Pin 28
Vpp = Pin 14
VGG = Pin 1

Connection Diagram

28-Pin DIP
Vea [ 1 / 28 ;I Vss
OE [ 2 27 [IE
Q [ 3 26 ] Do
ar 4 25 1 Dy
Q 5 24 ] D2
Q [6 2311 D3
Q 7 22 [ D4
Qs []8 211 Ds
Q [ 9 20 [ De
Q; [ 10 19 [ D7
Qs [ 11 18 [1 Ds
OR [ 12 17 [ sl
§0.[] 13 16 |1 IR
Voo [ 14 151 MR
~ (Top View)
Order
Package Outline Code
Ceramic DIP 8E D




3351

Block Diagram

ouTPUT -
BUFFERS

Qo Q1 Q2 Q3 Q4 Qs Q¢ Q7 Qs

Do D1 D2 D3 Ds Ds De D7 Dg
NN
INPUT 40 x 9
>
BUFFERS |N;€g:ﬁs::|élé)N
ARRAY
CONTROL
IR 1 2 LOGIC 40
3-39
| |
s'—aD_‘ WA

—C== ”

Functional Description

The 40 by 9 memory array is under the constant
control of a control logic network. Each word position
in the array is clocked by a control register, which
also stores a marker bit; a “1” signifies that the
position is filled and a “0” indicates a vacancy at that
location. Each control register clocks data from the
preceding nine data flip-flops to its own set of nine
data flip-flops. The register logic detects the status of
the preceding and succeeding registers’ marker bits
to determine when to clock its data flip-flops. When
data has been transferred from location n to location
n+1, the n+1 control circuitry changes the marker bit
at control register n from a “1” to a “0”, indicating that
the data at location n has been transferred elsewhere
in the array. This “0” will then propagate back to the
first control register signifying that the FIFO is
capable of accepting more data.

The 3351 buffers the first and last control registers
and uses them as input/output status indicators.
Since all status marker “0s” propagate toward the
first control register, a “0” at the first register
indicates the FIFO is ready to clock in more data.

Likewise, all “18” propagate towards the last
control register, and a “1” here means that data is
valid at the outputs.

| |
I | | |
} s Q " s Q s ol
l p— cp —icr (- cp |
R Q c! R ajo+ R ajo—
|
DATA | | |
REGISTERS I I
| | |
| s ol H o+ s ol
| p—1 CP | —]CP ' p—1CP l
| R Q cl R Q CI— R Q OT-
. I |
— -t
| 1 | 1 1 |
CONTROL CONTROL [t CONTROL
CONTROL | toaic | | LOGIC LOGIC |
CIRCUITRY , BITn—1 BIT n | BIT n+1
1 ] ] ‘l
S O H N R




3351

A Master Reset control is provided to set all the
control registers’ status markers to “0”. Note that the
data registers are not reset by MR. '

Shift In (S1), Input Ready (IR)

A LOW-to-HIGH transition of the Shift In command
does two things: 1) the first control register is
enabled, permitting input data to be loaded into the
first set of data registers and setting the first marker
bit to a “1”, and 2) the second control register is
locked out by means of an inverted SI command. At
this point, data from the first data register cannot be
transferred to the second data register. The Input
Ready signal indicates the status of the first marker
bit and accordingly goes LOW (not ready).

The HIGH-to-LOW transition of the Sl locks out the first
control register and causes data from the first data
registers to propagate down the FIFO under the
control of the control logic. This action sets the first
marker bit to a “0” and the Input Ready returns

HIGH (input ready). When the FIFO becomes full, the
IR will stay LOW after Sl returns LOW and any further
S| commands will be ignored by the circuit. When a
“0” ripples back from the last to the first control .
register the Input Ready (IR) will return to HIGH

(if Sl is LOW).

NOT READY FIFO FULL

Input Enable (IE)

A HIGH on the Input Enable disables the Sl input and
the current-sourcing capability of the special TTL
pull-up networks of the data inputs and the SI. A LOW
enables these inputs.

Shift Out (SO), Output Ready (OR)

The HIGH-to-LOW transition of Shift Out command
disables the clocking line of the last control register
and changes the 40th bit marker to a “0”. The Output
Ready is then forced LOW. Note that data is not
transferred from the 39th position to the 40th position
on this edge. When SO makes the LOW-to-HIGH
transition, the FIFO is again under control of its control
logic circuitry, new data is transferred to the 40th
location and the 40th marker bit is reset to a “1”. The
Output Ready returns to HIGH, signifying the new data
at the output leads is now valid.

When the FIFO is empty, the OR remains LOW after
SO goes HIGH. SO commands will be ignored until a
“1” marker ripples down to the last control register,
after which the OR goes HIGH (if SO is HIGH).

SO
OR READY | Reaby
|
NOT READY ' FIFO EMPTY
DATA
OUTPUTS
VALID

Output Enable (OE)

A HIGH on Output Enable forces the nine outputs to

a high impedance state, disables the shift out
command, and disables the current-sourcing ___
capability of the special TTL pull-up network of SO. A
LOW again enables SO, and the outputs revert back
to their normal TTL states.

Master Reset (MR)

A LOW on Master Reset sets all the control logic
marker bits to “0”. Consequently, IR will go HIGH (if SI
is LOW) and OR will go LOW, indicating that the FIFO
is now empty.

+ 5-18



3351
Active Pull-up Description Typical Input Characteristics
TTL compatibility on each input is achieved through 2.0 ——T—T—
the use of active pull-up circuits which raise the input Vss = +5.0 V
voltage to a value meeting the V|4 specification, i.e., —Vee = -12V
ViH = Vgs — 1.0 V. Each of these pull-up circuits may . Ta = +25°C
be thought of as a switched variable impedance o vie v
between the input and Vgg with a state dependent P
upon the input voltage, ViN. When V| is LOW, the |
input impedance is on the order of several megohms, g 2
causing the input current to look like a leakage w P
current. As V|N swings toward a TTL HIGH value, the x
input impedance decreases, providing a low O -08 3
impedance path to Vgs, pulling V|N up to the proper 5 Sy , \
ViH level. Furthermore, at ViNy = V|4, the input 2 / \
characteristics resemble those of a TTL device -0.4
making it look like a normal TTL load. i
he .
Input Buffer Stage With Active Pull-Up ol A W
0 1.0 2.0 3.0 4.0 5.0
Vss = -5 V .
INPUT VOLTAGE — V
| 000 L - T 7T
\C Vss = +5.0 V]
o Vag = -12 V
INPUT 3z }__.__ \ TfG — 125°C
b—» TO OTHER | 100 }— i N
CIRCUITRY @ \
WITHIN DEVICE >
2 ANED Vi
w AR
Voo = 12V 2 10 ™
<
";’ NS
a [T —
More specifically, the input current increases =
significantly when V) starts to exceed V) (the pull-up 5 1 Vie, e
initiation voltage). This current reaches a peak value g
of lip (the input barrier current) when VN = Vip (the =
peak input current voltage point) after which it 04
decreases as V|\ rises to its V|4 value. ) 1.0 2.0 3.0 4.0 5.0

Although not usually necessary under low fan-out INPUT VOLTAGE — v

conditions, the active pull-up circuit on each

input guarantees that the Vj4 specification is met
under all conditions where the 3351 is driven by a
TTL-like structure.



DC Requirements Vgg = 5.0V £5%,Vpp =0V, Vgg = —12V £5%, Tpo = 0°C to 70°C

3351-1 3351-2 3351-3

Symbol Characteristic Min Max Min Max Min Max Unit |Condition

Vi Input HIGH Vss—1.0| Vss+0.3| Vgs—1.0{ Vss+0.3| Vss—1.0{ Vss+0.3[V  |Note
Voltage .
Input LOW

ViL Voltage Vg |0.8 Ve |08 Ve |08 V  |Note

DC Characteristics Vsg =50V +5%,Vpp=0V,Vgg =—12V +5%

) 3351-1 3351-2 3351-3

Symbol Characteristic Min Max Min Max Min Max Unit |Condition
Output HIGH _ _ _ = B0 .

VOH1 Voltage Vgs—0.5 Vss—0.5 Vss—0.5 v loH = 50 A
Output HIGH . -

VoH2 Voltage 2.4 2.4 2.4 \ loH = —0.2 mA
Output LOW =

VoL Voltage 0.4 0.4 0.4 \" loL = 1.6 mA
Pull-up Initiation Note

Vi Voltage 2.2 2.2 2.2 v IN = —0.12 mA
Peak Current _ _

Vip Voltage Vgs—1.6 Vgs—1.5 Vgs—1.5|V Note

hp Peak Current -1.6 -1.6 -1.6 mA |Note
Input HIGH - _ _ Note

hH Current 0.22 0.22 0.22 mA VIN= Vsg —1.0 V
Input LOW _ _ _ Note

e Current 50 50 50 KA VIN=0.4V

Iob Vpp Current 65 50 50 mA ’

GG VGG Current 10 8.0 8.0 mA

Pp Power Dissipation 520 420 420 mw

Note

Includes all Data inputs, IE, OE, SI, SO and MR. (See Active
Pull-up description.) '
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3351

AC Requirements Vgg=5.0V *+5%,Vpp =0V, Vgg = —12V +5%, Tpo = 0°C to 70°C. See Notes 1 and 2

3351-1 3351-2 3351-3

Symbol Characteristic Min Max Min Max Min Max Unit |Condition
tips Isie'tj-ﬁgbrlfme 20 20 20 ns  |Fig. 1
tiDH ::Eo%‘?i;': 20 20 20 ns

ties 1 EetE-tJapb!l?ime 0 0 0 ns

tien e o 0 0 ns

- map o : : .

toH put Data 220 440 330 ns

tsiH ?::;GH 220 440 300 ns

tsiL oW 280 560 370 ns

tops g—ftﬂ:aﬁ'mee 20 20 20 ns |Fig. 2
toDH SE :ﬁfﬂ'ﬂe 20 20 20 ns

- T s ; : .

toeH S—EIdE ?ialgl: o] 0 0 ns

tsoL %ﬂ:ew 200 400 260 ns

tsoH %n:'GH 300 600 410 ns

tRPW mz‘"'“ 100 200 150 ns |Fig. 3
tRS isug-tl?ps;'ime 0 0 0 ns

Notes
1. Allinput t, and tg: 10 ns.
2. All time measurements referenced to 50% level.
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AC Characteristics Vgg = 5.0V 5%, Vpp =0V, Vgg = —12 V +5%. See Notes 3, 4 and Output Loading

33511 3351-2 33513
Symbol Characteristic | Min Max Min  |Max Min Max Unit | Condition
SFRHL | Dolay Time 220 440 300 |ns |Fig. 1 (Note 1)
tSHRLH | Dotoy Time 280 560 370 |ns
tsoorLL | SO0 OR 200 400 300 |ns [(Note 1)
tSO-ORHH §§,;§ R o 300 600 410 |ns
tMRIR ﬁ;;’ Call 300 480 480 |ns |Fig. 2
tMR-OR 2,7';"‘;;; o, 300 480 480 |ns
taT Bubble-Through 9.0 15 15 us | (Note 2)
te %"":g“' Enable 300 600 480 |ns |Fig. 3
to ‘T)i'r‘;g“' Disable 300 600 480 |ns
f g&ﬁ;:‘fy 2.0 1.0 15  |MHz
Notes

1. HL means positive-going edge of first signal to negative-going
edge of second signal, etc.

. Forward and reverse.

. All input t; and t¢: 10 ns.

4. All time measurements referenced to 50% level.

w N

Output Loading

Vss

2.4 k)

OUTPUT

68 k(! 20 pF* All Diodes 1N4152
*Includes Scope and
Jig Capacitance
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Timing Diagrams

Fig. 1 Input Timing

e __ T ] | —
tios | j=— | f=—ton fo—tsiH —efea— ts1L —| tes—| |=— —{ |- tien

Sl
| tos |=-tor | |
DATA OSORERKRE LR KILR KR RHKAR AN DATA AR AR LLRITTRRRIRIIY DATA KKK IRR IR
00000000000000004_ QR ERRRRRIRRRIDRRRKHHXHXHRIR KA P00 200 S0 2020 %0 %0 %%
INPUTS RN STABLE R Rl STABLE [ SR
fo——et ts1 - 1RLH fo——=t—ts1 - RHL
iR

| | | | (FIFO FULL)

Fig. 2 Output Timing

|
1005 —=] |- ~=| |=—tooH I———Qson——|-—lscn.—‘—-l toes—=]| = | |f=toen

SO

l ’ }<—————|—— tso - ORLL

‘-—"— to l-—-"ts |————|—— wo-omw T
ourpurs __van  —wenz—{ vao I vaue}——wien z——{vauo [T vauo

Fig. 3 Bubble-through Timing

S
d
-~

I
50
MR - OR

taT
X AN aree”
SR I I
OR /0y rasteret (L {
1 V)
:féﬂ 2 HIGH IMPEDANCE
STATE
m OUTPUT
TRANSITION
@ DON'T CARE
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Applications
Simple Word Expansion (39 n + 1) Words

FLOW

———
— Do Qo Do Qo p—
— D1 Q1 D1 Qi pb—
~ D2 Q2 D2 Q —
— D3 Q3 D3 Q3 —
—1 D4 Q4 D4 Qs pb—
— b5 3351 Qs Ds 3351 Qs —
— Ds " Qe Ds #2 Qs —
— D7 Qr D7 Q7 b—
— b Qs Ds Qs p—
—| IE OE = IE OE jo—
— R so = 1R sojo—
—qs! R OR S| R OR|—
High Speed-Word Expansion

FLOW
— Do Do Qo p—
—t D1 Dy Qi p—
—1 D2 D2 Q p—
— D3 D3 Qs b—
—t D4 D4 Qs p—
—] os 3351 Ds 3351 Qs —
— Ds " Ds #2 Q6 F—
— D7 D7 Q7 |—
— Dg Ds Qs pb—
—O IE =0 IE OE jo—
— R = 1 sojo—
—{ s l st OR }—

MR MR

*Adjust pulse width for tg)
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3357/F2847
Quad 80-Bit Static
Shift Register

MOS Memory Products

Description Logic Symbol
The 3357 and F2847 are single phase quad 80-bit 3 2 6 5 10 9 15 14
static shift registers. Both have an on-chip clock I | | | | | I I
generator that is driven by a single phase TTL
clock. A multiplexer is provided to allow data to be D1 gec, P2Rec, P2RECL? REC,
entered from the input or recirculated from the output.
A unique on-chip input pull-up circuit allows n—cer 3057 /F2847
interfacing directly from TTL to all inputs without o Q@ Qs Qa
external components. ] ] l r
The 3357 and F2847 are manufactured with the ! 7 13
p-channel Isoplanar process and are available in )
16-pin ceramic or plastic dual in-line packages in the Vss = Pin 16
commercial temperature range. Vpp = Pin8
Vgag = Pin 12
® 4.0 MHz (33571), 3.0 MHz (F2847) AND
2.0 MHz (33572) GUARANTEED OPERATION
8 ZERO DATA HOLD TIME . .
= TTL COMPATIBILITY Connection Diagram
m SINGLE PHASE TTL CLOCK 16-Pin DIP
m LOW CLOCK CAPACITANCE s
® INPUT MULTIPLEXER o []1 16 vss
® 16-PIN CERAMIC OR PLASTIC
DUAL IN-LINE PACKAGE rec: []2 1s{] o
m LOW POWER VERSION (F2847L) o1 []3 14[] rec,
Pin Names a:[]a 13[]a
D1-Dg Data Inputs
REC{-REC4 Recirculate Inputs Recz []s 12[ veo
cP Clock Input o;: e 1n[Jce
Q1-Qq4 Data Outputs
as[]7 10[Jos
Absolute Maximum Ratings voo [ s 9 [ Jrec;
VGG and Inputs —20Vto +03V
Vpp and Outputs —-7.0Vto +03V
Output Sink Current 10 mA (Top View)
Storage Temperature —55°C to +150°C
(¢] ting T tur 0°C to +70°C
perating Temperature Order
All voltages with respect to Vgg. Package Outline Code
Ceramic DIP 6Z D
Stresses greater than those listed under “Absolute Maximum Plastic DIP 9B P

Ratings” may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.
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3357/F2847

Block Diagram

Vop Qs D2 REC2 Q2

80-BIT ]
REGISTER

D1 REC1 Q1

80-BIT
REGISTER

80-BIT |—
REGISTER

80-BIT
REGISTER

Q4 REC4-Ds Vss

Functional Description

The 3357 and F2847 are single phase quad 80-bit
static shift registers. Data is loaded into the register
on the negative transition of the external clock. The
Recirculate input loads new data from the input or
recirculates old data from the output. A LOW on
Recirculate loads data from the input, and a HIGH
loads data from the output.

Output Characteristics

Each output will drive one unit TTL load.(1.6. mA at
0.4 V) directly or another unit Shift Register load
without any external components.

Active Pull-up Description

TTL compatibility on each input is achieved through
the use of active pull-up circuits which raise the input
voltage to a value meeting the V|4 specification, i.e.,
V|H = Vss —1.0 V. Each of these pull-up circuits may
be thought of as a switched variable impedance
between the input and Vgg whose state is dependent
upon the input voltage, ViN. When Vi is LOW, the
input impedance is on the order of several megohms,
causing the input current to look like a leakage
current. As V| swings toward a TTL HIGH value, the
input impedance decreases, providing a low
impedance path to Vgs, pulling V|N up to the proper
ViH level. Furthermore, at V| = V|4, the input
characteristics resemble those of a TTL device
making it look like a normal TTL load.

More specifically, the input current increases
significantly when V| starts to exceed V|| (the Pull-up
Initiation voltage). This current reaches a peak value
of lip (the input Barrier current) when ViN = Vip (the
Peak Input Current Voltage Point) after which it
decreases as V| rises to its V|4 value. See

Typical Input Characteristics.

Although not usually necessary under low fan-out
conditions, the active pull-up circuit on each

input guarantees that the V|4 specification is met
under all conditions where the 3357 or F2847 is driven
by a TTL-like structure.

Input Buffer Stage With Active Puli-up

Vss = +5 V

INPUT

= TO OTHER
CIRCUITRY

___' WITHIN DEVICE

Vg = -12V




Typical Input Characteristics
-2 11 1000
8 Vss = +5.0 V \\ —[ —I l |
Vaee = -12°V . = Vss i :i.zo‘;l:
e Ta = +25°C E TN _vll_os Iy
’ | 100l
E Vip s lip >$ L \
I o
- 12 3 ANE T
z 8 N
g 2
g as p e
5 N\ g ~
Z / \ 5 Vi, lip
-04 g
hH \ -
N I|.L v \ 0.1

1.0

2.0 3.0
INPUT VOLTAGE — V

4.0

1.0 20

3.0 4.0 5.0

INPUT VOLTAGE — V

DC Requirements T = 0°C to +70°C, Vgg = +5.0V +5%,Vpp =0V, Vgg = —12V £5%

Symbol Characteristic Min Max Unit | Condition
VIH Input HIGH Voltage Vgs—1 |[Vss+0.3|V Note
ViL Input LOW Voltage VGG +0.8 \ Note
DC Characteristics Tao = 0°Cto +70°C, Vgs = +5.0V +5%,Vpp =0V, Vgg = —12V 5%
Symbol Characteristic Min Max Unit Condition
VoH Output HIGH Voltage Vgs — 1 \') loH = —0.1 mA
VoL Output LOW Voltage 0.4 \') loL = 1.6 mA
Vi Input Pull-up Initiation Voltage 2.2 Vv Note, N < —0.12 mA
Vip Input Peak Current Voltage Vss— 1.5|V Note
hp Input Peak Current -1.6 mA Note
IiH Input HIGH Current —-0.22 mA Note, VN = Vgs — 1.0V
I Input LOW Current -30 uA Note, VN = 0.4V
3357-1 —-20 mA
3357-2 -18 mA
‘oo Voo Current F2847L -20 mA
F2847 —35 mA
3357-1 —-15 mA
IeG Vg Current 3357-2 -10.5 mA Max Operating
F2847L -12 mA Frequency
F2847 -15 mA
3357-1 375 mW
Pp Power Dissipation 3367-2 285 mw
) F2847L 320 mwW
F2847 455 mW
Note

Applies to all inputs including Clock.




3357/F2847

AC Requirements Tp = 0°Cto +70°C, Vgs = +5.0V +5%,Vpp =0V, Vgg = —12V 5%

3357-1 F2847-F2847L |3357-2
Symbol Characteristic Min Max Min Max Min Max Unit Condition
f Operating Frequency 0 4.0 0 3.0 0 2.0 MHz
tPwH Clock Pulse Width HIGH|0.095 | 100 0.14 100 0.25 100 us
tpwiL Clock Pulse Width LOW |0.135 0.14 0.25 us
tps Data Set-up Time 25 120 40 ns See Timing
toH Data Hold Time 30 40 30 ns Diagram, Note
tss Select Set-up Time 40 70 70 ns
tsH Select Hold Time 10 10 10 ns

AC Characteristics Tap = 0°Cto +70°C,Vgs = +5.0V +5%, Vpp =0V, Vgg = —12V *£5%

Symbol Parameter Min Max Unit Condition

CIN Input Capacitance 5.0 pF All inputs

Cout Output Capacitance 5.0 pF
3357-1 215

tacc gfl;l; Srci’moeutput i22172L zgg ns See Timing Diagram
F2847 200

Note

tr, tf = Clock Transition Time = 0.5 us.

Timing Diagram

ViH F—fPWH————P! l‘ tpwL :‘
| —

cP
Vi F 10%

Iq—tos—» 1
——>‘ |<—tDH
DATA INPUT 7 INPUT DATA INPUT DATA
CAN CHANGE CAN CHANGE
'4-—( —
5 . L—'SH
RECIRCULATE CAN CAN
CHANGE CHANGE
VoH 4
DATA OUTPUT . Xj
Vou
Note |~ tacc —»’
Data Inputs and Select must be above 90% or below 10% during

valid time.
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3262A

TV Sync Generator

MOS Memory Products

Description

The 3262A is a sync pulse generator that produces
the necessary outputs for synchronizing television
broadcast information. These outputs include
Horizontal Drive, Vertical Drive, Composite Sync,
Composite Blanking, and Even and Odd Fields, all of
which are provided in the format specified by
RS170EIA Standard Output Signals. The Color
Subcarrier (3.58 MHz) and the Color Burst Flag
outputs are provided for color operation. All
waveforms are derived from a low-voltage two-phase
clock (for color operation) or a single-phase clock (for
black and white operation). All outputs except the
Color Subcarrier are capable of driving a TTL load
directly. The Color Subcarrier is designed to drive a
capacitive load. The 3262A is a monolithic integrated
circuit manufactured with Isoplanar p-channel silicon
gate technology.

COLOR OR BLACK/WHITE OPERATION

ALL COUNTERS SYNCHRONOUS .

PULSE WIDTHS DERIVED DIGITALLY

OUTPUTS DRIVE TTL DIRECTLY (EXCEPT
COLOR SUBCARRIER)

SEPARATE VERTICAL AND HORIZONTAL RESET

Applications

CAMERA LOGIC REPLACEMENT
HOME TV GAMES

VIDEO TAPE RECORDS

VIDEO TERMINALS

Absolute Maximum Ratings

All Inputs (Note) —20Vto +0.3V
VGG —20Vto+0.3V
Vpp and Outputs -6 Vto+03V
DC Output Current

(output LOW) <10 mA
Storage Temperature —55°C to 150°C
Operating Temperature 0°C to 70°C
Maximum Power Dissipation 750 mW

All Voltages with respect to Vgg

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

Logic Symbol

2 VERTICAL
10 [ DRIVE
c/BW — s
13 0DD FIELD
L1 EVEN FIELD
| 7 HORIZONTAL
32624 DRIVE
| 4 coMPOSITE
14 BLANKING
cLock1 =9 6 COMPOSITE
— SYNC OUT
| 5 COLOR BURST
13 FLAG
CLOCK 2 —9 15 COLOR
[ SUBCARRIER
12 [11
HORIZONTAL  VERTICAL
RESET RESET
Vgg = Pin 16
Vpp = Pin 9
Vgg = Pin 8

Connection Diagram

16-Pin DIP

EVEN FIELD [

VERTICAL
DRIVE

oDD FIELD [

COMPOSITE
BLANKING
COLOR BURST [

FLAG

COMPOSITE

SYNC OUTPUT

HORIZONTAL
DRIVE []

-

N

I

w

o

~

:] Vss

16

] SOLoR
SUBCARRIER

j CLOCK 1

[ ] crock2

[] HoRizoNTAL
RESET

VERTICAL
RESET

:I C/BW

15

14

13

Vaa 8 9 D Voo
(Top View)
Order
Package Outline Code
Ceramic DIP 6Z D




Block Diagram
c/Bw—I »! FILTER [
| |
| + HORIZONTAL RESET
| VERTICAL RESET
[ y ¥ |
| > 130 1 21 I
CLOCK 1 I >~ H ] 525 |
|
|
CLOCK 2 —4 »
+4
|
! __.f f1 = 15.734 kHz
I Y
I LINE FRAME |
| DECODER DECODER |
| |
| Y |
| COMPOSITE '
| DECODER | even
FIELD
T e sy sy I S g%
\ : " FELD
COLOR HORIZONTAL | comPosITE
SUBCARRIER

FLAG

DRIVE l

COLOR BURST

SYNC OUT
COMPOSITE

BLANKING VERTICAL
DRIVE

Functional Description

The 3262A block diagram shows the counting and
decoding scheme used to generate all output
waveforms. The clock frequency is divided down in
three steps (=7, +65, +2) and decoded to generate
the horizontal drive. A signal at twice the horizontal
frequency is divided by 525 to generate the vertical
drive. The Color Subcarrier is generated by a +4
Johnson counter driven directly from the input clock.
This is approximately a sinusodial signal. Pulses at
the horizontal and vertical frequencies are combined
in the composite decoder to generate the outputs
Composite Sync, Composite Blanking, and Color
Burst Flag.

For use in special applications, the 3262A provides a
30 Hz pulse at the start of the field (Odd Field) and
again at the start of the next field (Even Field).

Separate Horizontal and Vertical Reset input pins are
provided to allow the 3262A to be used in systems
requiring gen-lock operation. Tie Horizontal and
Vertical Resets to Vgg when they are not used.

The C/BW input is used to select either color or black
and white operation. A logic HIGH applied to C/BW
will select color operation; if C/BW is LOW, the +4
and <7 counters will be bypassed for black and white
operation. In addition, the only clock needed for black
and white operation is Clock 1; Clock 2 should be tied
to Vss. The input frequency should be 2.0475 MHz for
normal operation.

C/BW when LOW also resets the Color Subcarrier. If
the LOW pulse on C/BW is within the specification for
trs — Color Subcarrier Reset Pulse — the color
operation for the 3262A will be unaffected.
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3262A

DC Characteristics Vgs =5.1V +0.25V,Vgg = —12V + 5%, Vpp =0V, Tpo =0°C to + 70°C

Symbol Characteristic Min Typ |Max Unit Condition

VIH Input HIGH Voltage Vgs —0.8 Vgs +0.3 \

ViL Input LOW Voltage -5.0 Vgs —4.35 |V

VoH Output HIGH Voltage 2.4 \" loH = —0.1 mA

VoL Output LOW Voltage 0.4 Vv loL = 1.6 mA

ViHC Clock Input HIGH Voltage Vgs —1.0 Vgs +0.3 \"

ViLe Clock Input LOW Voltage -5.0V Vgs —4.35 |V

Vouscamen | Seerienie s vove”” |°° e AR
Note 1

N Input Leakage Current 1.0 uA VIN=0V

Ipp Vpp Current 14 mA n

lag VGG Current 40 mA

AC Characteristics Vgs =5.1V +0.25V,Vgg = —12V + 5%, Vpp = 0V, C = 10 pF, 1 TTL Load (1.6 mA),

Ta = 0°C to + 70°C (See Timing Diagrams)

Symbol Characteristic Min [ Typ Max Unit Condition
f Input Frequency Color 13.3 |{14.31818 15.4 MHz tr, tf < 5ns
Input Frequency
fq Black /White 1.5 2.0475 2.2 MHz tr, tf < 20 ns
tpw1 B/W Clock LOW Time 200 (215 230 ns tr, tf < 20 ns
tPwi B/W Clock HIGH Time 200 (215 ns tr, tf < 20 ns
tpw2 Color Clock LOW Time 30 35 40 ns tr, tf = 5 ns
tpw2 Color Clock HIGH Time 30 35 ns tr, tt =< 5 ns
tov Color Clock Overlap Time 5 ns
tHR PW Horizontal Reset
Pulse Width 200 ns tr, tf =< 20 ns
tvr PW Vertical Reset Pulse Width | 200 ns tr, tt =< 20 ns, Note 2
Color Subcarrier
tcsr Reset Pulse Width 130 200 ns tr, tf < 20 ns
Notes

1. Subcarrier Output should be dc blocked with
.01 uF before loading.

2. If tyg occurs simultaneously;
it tyr does not occur, tyg = 400 ns min.



RS 170EIA Timing Diagram

HORIZONTAL LINES [

COMPOSITE BLANK et

/— SEE DETAIL 1

(ODD FIELD)

t o
COMPOSITE BLANK
(EVEN FIELD)

t=v

COMPOSITE SYNC —J
OUTPUT (ODD FIELD) t-0

COMPOSITE SYNC
OUTPUT (EVEN FIELD) ‘u—

t=v

VERTICAL DRIVE

\— SEE DETAILS 3 AND 5

/— SEEDETAIL 2

COLOR BURST FLAG

SEEDETAIL4

(COLOR MODE ONLY,
0DD FIELD) ‘o

COLOR BURST FLAG
(COLOR MODE ONLY.

UUUHUHHUHUHUHHHU

EVEN FIELD) v IR EREEREEERERE N
0DD FIELD I |
to
EVEN FIELD 4' l
t v
RS 170EIA Timing Detail
B/W CLOCK PERIODS 0O 10 20 30 40 50 60 70 80 90 100 110 120 0 10 20 30 40 50 60 70 80 90 100 110 120 0 10 20
(COLOR CLOCK PERIODS)  (70) (140) (210) (280) (350) (420) (480) (560) (630) (700) (770) (840) (70) (140) (210)(280) (350) (420) (490) (560) (630) (700) (770) (840) (70) (140)
[ T e T e e T T T T e e e O O R O O A O e I I e e
HORL.
ORIZONTAL DRIVE | =y [
13 13 13
COMPOSITE BLANK  __|
(DETAIL 1) 90% -‘ 1— B
22 22 22
COMPOSITE SYNC
(DETAIL 2) goorU U K_f_—
3 13 3 13 3 13
COMPOSITE SYNC
(DETAIL 3) so%—v T—:\, 1.—1‘
|s I ]
38 68 73 3 59 68 124 |3
COLOR BURST FLAG
(COLOR MODE ONLY) 7"—_
(DETAIL 4) 90% If 8 CYCLES MIN AT 3.58 MHz
(98) (133) (98) (133)
HORIZONTAL AND/OR
VERTICAL RESET
(DETAIL 5)
61
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Clock Timing Diagrams

a) Black and White Clock

114

CLOCK 1 ]

JI—

-

- tr

b) Color Clocks

—_—

CLOCK 2

c) Color Subcarrier Timing and Reset Detail

crock 1 MU
crocke  UULUUULUUUULILLLLLN

Cc/BW
|~ [P

8 CLOCK __»l

iﬁ—- 1 -
COLOR PERIODS
SUBCARRIER

OUTPUT

*Maximum subcarrier amplitude attained within 8 color clock
periods following rising edge of C/BW.

Clock Generator Circuitry

a) Color Clocks

14.31818
JOSCILLATOR|

510 ()

4:510 Q

b) Black and White Clock

Vss

..L_ c/BwW
craw 51002 =
CLOCK 1 3262A
2,0475 MHz
JOSCILLATOR| cLock 1
3262A vss—{cLOCK 2
LOCK 2




Applications

TV Camera System

3262A
SYNC
GENERATOR

HORIZONTAL

HORIZONTAL
DEFLECTION

VERTICAL

DRIVE
VERTICAL

DEFLECTION

POWER

PTIC PICK UP TUBE

TARGET

DRIVE

HORIZONTAL

Vss

RESET

VERTICAL

RESET

COMPOSITE

VIDEO VIDEO
PREAMPLIFIER PROCESSOR

BLANKING

COMPOSITE

—_— e e e Q= — —

|
|
l
|
|
SUPPLY |
|
|
|
|
;
|

ENCODER

SYNC

|- COLOR FLAG

COLOR

SUBCARRIER

NTSC COMPOSITE
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3262B

TV Sync Generator
for Generator Lock

MOS Memory Products

Description

The 3262B is a sync pulse generator that produces
the necessary outputs for synchronizing television
broadcast information. These outputs include
Horizontal Drive, Vertical Drive, Composite Sync,
Composite Blanking, and Even and Odd Fields, all of
which are provided in the format specified by

RS 170EIA Standard Output Signals. The Color
Subcarrier (3.58 MHz) and the Color Burst Flag
outputs are provided for color operation. All
waveforms are derived from a low-voltage two-phase
clock (for color operation) or a single-phase clock (for
black and white operation). All outputs except the
Color Subcarrier are capable of driving a TTL load
directly. The Color Subcarrier is designed to drive a
capacitive load. The 3262B is a monolithic integrated
circuit manufactured with Isoplanar p-channel silicon
gate technology.

COLOR OR BLACK WHITE OPERATION

ALL COUNTERS SYNCHRONOUS

PULSE WIDTHS DERIVED DIGITALLY
OUTPUTS DRIVE TTL DIRECTLY (EXCEPT
COLOR SUBCARRIER)

IDEAL FOR GENERATOR LOCK OPERATION—
SYNCHRONIZES TO COMPOSITE SYNC INPUT

Applications

® Camera Logic Replacement
® Home TV Games

B Video Tape Recorders

| Video Terminals

Absolute Maximum Ratings

All Inputs (Note) -20Vto+ 03V

Logic Diagram

| 2 VERTICAL
10 DRIVE
C/BW — s
L3 0DD FIELD
L1 EVEN FIELD
7 HORIZONTAL
DRIVE
B
18 3262 | 4 COMPOSITE
crock 1 2 BLANKING
| 6 COMPOSITE
SYNC OUT
5 COLOR BURST
cLock 2 —4 [ FLAG
15 cOLOR
SUBCARRIER
14| |11
NC  COMPOSITE
SYNC INPUT
Vgg = Pin 16
Vpp = Pin 9
Vgg = Pin8

Connection Diagram

VGG -20V to +0.3V
Vpp and Outputs -6 Vto+0.3V
DC Output Current

(output LOW) <10 mA
Storage Temperature —-55°C to 150°C
Operating Temperature 0°Cto 70°C
Maximum Power Dissipation 750 mW

16-Pin DIP
evenrEw [J1 7 16 [] vss
VERTICAL [, 15 ] coLor
DRIVE SUBCARRIER
oop FIELD []3 1] ~ne
COMPOSITE —
M oene [ 13 :] CLOCK 1
COLOR BURST T
URsT [: 5 12 :] CLOCK 2
COMPOSITE 11 | composiTe
SYNC OUTPUT SYNC INPUT
HORIZONTAL O- 10[] c/Bw
Vaa E 8 9 ] Voo

Note
All Voltages with respect to Vgg

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

(Top View)

NC = No Connection

Order
Package Outline Code
Ceramic DIP 6Z D




Block Diagram

] - ‘ EQUALIZATION |
c/BW FILTER DELAY
| | PULSE DETECTOR | STNe WPUT
| ¢ |
I |
| y \ y |
1 |
CLOCK 1 : o 130 <65 2t b e |
|
|
-
CLOCK 2 } - 2
| > — Voo
| f fn = 15.734 kHz F— Ve
| —— Vss
| LINE FRAME I
| DECODER DECODER |
| |
| |
' COMPOSITE |
| DECODER |
_ EVEN
L _ _ J FIELD
I B » ODD
COLOR HORIZONTAL __| comPOSITE FIELD
SYNC OUT

SUBCARRIER DRIVE I

COLOR
BURST FLAG

COMPOSITE l

BLANKING VERTICAL
DRIVE

Functional Description

The 3262B block diagram shows the counting and

decoding scheme used to generate all output

waveforms. The clock frequency is divided down in
three steps (=7, =65, +2) and decoded to generate
the horizontal drive. A signal at twice the horizontal
frequency is divided by 525 to generate the vertical

drive. The Color Subcarrier is generated by a

—4

Johnson counter driven directly from the input clock.
This is approximately a sinusoidal signal. Pulses at
the horizontal and vertical frequencies are combined
in the composite decoder to generate the outputs
Composite Sync, Composite Blanking, and Color

Burst Flag.

For use in special applications, the 3262B provides a
30 Hz pulse at the start of the field (Odd Field) and
again at the start of the next field (Even Field).

The Composite Sync input is provided for gen-lock
operation. The detection circuit shown in the block
diagram detects the first equalizing pulse in the Odd

Field and, as a result, generates a reset. This causes
the Composite Sync output and Composite Sync input
to synchronize such that Composite Sync output
occurs before Composite Sync input (see Timing
Diagrams). For gen-lock application the input clock
must be locked to master generator clock in order to
provide stable operation.

The C/BW input is used to select either color or black
and white operation. A logic HIGH applied to C/BW
will select color operation; if C/BW is LOW, the +~4
and =7 counters will be bypassed for black and white
operation. In addition, the only clock needed for black
and white operation is Clock 1; Clock 2 should be tied
to Vss. The input frequency should be 2.0475 MHz for
normal operation.

C/BW when LOW also resets the Color Subcarrier. If
the LOW pulse on C/BW is within the specification for
trs—Color Subcarrier Reset Pulse—the color
operation for the 3262B will be unaffected.



3262B

DC Characteristics Vgs =5.1V £0.25V,Vgg=—12V £ 5%, Vpp =0V, Tao = 0°C to +70°C

Symbol Characteristic Min Typ Max Unit Condition
VIH Input HIGH Voltage Vgs —1.0 Vgs —0.3 |V
ViL Input LOW Voltage -5.0 Vss —4.35 |V
VoH Output HIGH Voltage 2.4 Vv loH = —0.1 mA
VoL Output LOW Voltage 0.4 " loL = 1.6 mA
ViHC Clock Input HIGH Voltage Vss —1.0 Vgs +0.3 |V
ViLe Clock Input LOW Voitage -50V Vgs —4.35 |V
. C=10pFtoV
Vumoammen | oo O Wme” | Yorsk|n = 10010 Voo
Note 1
N Input Leakage Current 1.0 uA VIN=0V
Ibp Vpp Current 14 mA
lgg Vagg Current 40 mA

AC Characteristics Vgs =5.1V £0.25V,Vgg=—12V £ 5%, Vpp =0V, CL = 10 pF, 1 TTL Load (1.6 mA),

Ta = 0°C to +70°C (See Timing Diagrams)

Symbol |Characteristic Min Typ Max Unit Condition
f Input Frequency Color 13.3 14.31818 15.4 MHz tr, tf =< 5 ns
fq Input Frequency Black/White 1.5 2.0475 2.2 MHz tr, tf < 20 ns
tpw1 B/W Clock LOW Time 200 215 230 ns tr, tf < 20 ns
tPwi | B/W Clock HIGH Time 200 215 ns tr, tf < 20 ns
tpw2 Color Clock LOW Time 30 35 40 ns tr, tf < 5ns
tPw2 Color Clock HIGH Time 30 35 ns tr, tf < 5ns
tov Color Clock Overlap Time * 5 ns

Time by which Composite Sync 2.0 us Black/White, Note 2
tca Output precedes Composite

Sync Input 500 ns Color, Note 2
R [y o S L
tcsr Color Subcarrier Reset Pulse 130 200 ns tr, tf =< 20 ns
Notes

1. Subcarrier output should be dc blocked with 0.01 uF
before loading.

2. tca is derived digitally from the input clock. tca = 4 black and

white clock periods (7 color clock periods) + skew between
Composite Sync Input and negative clock transition + 250 ns
propagation delay.

3. One full frame is the maximum. This synchronizes as a result of

the region detected in Composite Sync input as shown in
RS 170EIA Timing Details. The minimum time is the width of
the region.



RS170EIA Timing Diagram

HORIZONTAL LINES 10 15 20 25

[ 5
R L et A A A A A T T A A A N I Y A A NN (R B
SEE DETAIL 1
1

COMPOSITE BLANK
(ODD FIELD) |

t o
COMPOSITE BLANK
(EVEN FIELD) U L

SEE DETAIL 2

l<-—1/2 H (FIRST EQUALIZATION PULSE)
COMPOSITE SYNC c—
QUTPUT (ODD FIELD)

INTERNAL RESET OCCURS

COMPOSITE SYNC
OUTPUT (EVEN FIELD) ll

SEE DETAIL 3 AND §
VERTICAL DRIVE I

SEE DETAIL 4
COLOR BURST FLAG
(coLOR MODE ONLY. 1 IIIITUIIII]IUHHHWUIIIIV

o

COLOR BURST FLAG

(COLOR MODE ONLY. v rirroruyuryyuyyeyreyuyysy b

EVEN FIELD)
0DD FIELD | 1
t o
EVEN FIELD | 1
tov
[
RS 170EIA Timing Details
8/W CLOCK PERIQDS O 10 20 30 4 S50 60 70 8 90 100 110 120 o 1 30 40 S0 60 70 80 90 100 110 120 0 10 20
(COLOR CLOCK PERIODS) (70) (140) (210) (280) (350) (420) (430) (560) (630) (700) (770) (840) (70) (140) (210) (280) (350) (420) (490) (560) (630) (700) (770) (840) (70) (140)
I L O T T O e e e e o e S S T O O O e e e e
HORIZONTAL “ [
DRIVE 90%‘ l
13 13 13
COMPOSITE BLANK -
(DETAIL 1) 90% ‘ ﬂ ‘ ’l
22 22 22
COMPOSITE SYNC —
(DETAIL 2) 90% h ﬂ h ﬂ u_
3 13 3 13 3 13
COMPOSITE SYNC —
(DETAIL 3) 90% h ‘ ; ﬁ -X
) \ | | |
38 68 73 3 59 68 124 (3
COLOR BURST FLAG
(COLOR MODE ONLY) 90% 8 CYCLES MIN AT 3.58 MHz U_
(DETAIL )
(98) (133) (98) (133)
toa— e
COMPOSITE SYNC
OUT, ADVANCED -\_ I ‘ ’ \ ' \ ’ \
(DETALL 5) ] l




3262B
Clock Timing Diagrams
a) Black and White Clock c) Color Subcarrier Timing and Reset Detail
- 7 - ctock  TULLNMALLALnn
crockz UULIUULLAUULLN
90%
c/BW

50%
CLOCK1 0%

|~ =]
CSR g cLoCK I
—-

COLOR PERIODS
SUBCARRIER
OUTPUT

*Maximum subcarrier amplitude attained within 8 color clock
periods following rising edge of C/BW.

b) Color Clocks

10%

50%

CLOCK 1 —20% F
Cl »

CLOCK 2

Clock Generator Circuitry

(a) Colo: Clock

Vss
4[ I l
> > {

s002 ZIswn

LOCK 1

14.31818 MHz

OSCILLATOR 32628

CLOCK 2

C/BW

I

Vss

(b) Black and White Clock

Vaa

c/BwW

510 = 32628

2.0475 MHz
OSCILLATOR CLOCK 1

CLOCK 2
l Voo
Vss =
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Generator-Lock Operation

MASTER stave
COMPOSITE
SYNC INPUT

®

TO CAMERA

o]

Note

Due to propagation delay associated with distance, Composite
Sync at (3) is delayed from (1). Since Composite Sync Out
from the Slave camera is advanced by tcp from (3), the RC
network can be adjusted so the (1) and (2) are exactly in sync.

COMPOSITE COMPOSITE SYNC
SYNC OUT “JouTPuT
32628 32628
I @lTO CAMERA



3708
8-Channel Multiplex
Switch

MOS Memory Products

Description

The 3708 is an 8-channel multiplex switch with an
Output Enable control and 1-of-8 decoder included
on-chip. It is manufactured using p-channel
enhancement mode silicon gate technology. The logic
input lines are npn bipolar compatible and can be used
directly with TTL 5.0 V 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.

1-0f-8 DECODER ON-CHIP

HIGH OFF-RESISTANCE TO
ON-RESISTANCE RATIO

OUTPUT ENABLE CONTROL

LOW LEAKAGE CURRENT

ZERO OFFSET VOLTAGE

FAST SWITCHING TIME— 1.5 us (MAX)
TTL COMPATIBLE INPUT LOGIC LEVELS

Pin Names

Ao-A2 Address Inputs

S1-Sg Switch Inputs
OE Output Enable
Q Data Output

- Absolute Maximum Ratings

Storage Temperature

Operating Temperature

Positive Voltage on any Pin

Negative Voltage on Digital and
Analog Input Pins

Negative Voltage on Digital and
Analog Output Pins

Negative Voltage on Vpp

Total Power Dissipation in
Package (Ta = 25°C)

—65°C to +150°C
0°Cto +70°C
+03V

-30V

-30V
=30V

200 mW

Voltage ratings are all referenced to pins 2 and 4 (Vgg).
Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a
stress raany other conditions above those indicated in the
operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods may

affect device reliability.

Logic Symbol
12 11 10

[ 1]

6° 5

LI

S1 S2 S3 S4 S5 Se¢ S7 Ss

1— OE

14 —1 A
. 3708 al—3

15 ~4 A
16 —f A2
Vgg = Pins 2 and 4
Vpp = Pin 13
Connection Diagram

16-Pin DIP

oE [|1 T~ [] A

vss [ 2 15[ A

a[]s 14 Ao

Vss E 4 13 ] Voo

ss [5 12[]s

st [s 1nl]s

ss (7 10[]ss

ss[]s 9[]s:

(Top View)
Order

Package Outline Code
Ceramic DIP 62Z D




3708
Block Diagram Truth Table
DATA INPUT Logic Inputs Channel
a CHA:';L NOs — Ao Aq A OE ON
BN EE 3
o H L L H S2
.]J. 10 10D 10 1L 11 I 11 L H L H Sa
I 7T 1T 37 17 1T 3 7 H H L H Sa
- L L H H Ss
1-OF-8 DECODER - l"ss’ H L H H Sg
oo L H H H S7
ao A A oE X X X L OFF
LOGIC INPUT

*Both Vgg lines are internally connected; either one or both may
be used.

DC and AC Characteristics Voyr = —5.0Vto+50V,Vpp=—19V £1V,Vggs =55V £ 05V,
Ta = 0°C to +70°C

Symbol Characteristic Min Typ Max Unit Condition
VIH Input HIGH Voltage Vss—1.5 Vss \" Note
ViL Input LOW Voltage Vbb 0.8 " Note
IiNn Logic Input Leakage Current 10 uA Vss — ViLoGIC-IN= 15V
ILp Data Input Leakage Current 500 nA Vgs— VIN= 156V
lout Output Leakage Current 500 nA Vgs — Vour = 15V
R Sl O 37
Pp Power Dissipation 175 mw Vpp = —26V,
Vss =0V @ 25°C
ts Channel Switching Time 1.5 us See Test Circuit
Note
When driven by TTL el ts, avoid excessive dc loading of TTL elements to insure 3708 logic levels under maximum fanout conditions.

Analog input signal swing should not exceed Vgg (= V).
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Switching Time Test Circuit

ss vss
VIN 1 LOGIC INPUT
=
S7
| > GND
I— Vss o—| : Vi 2
GND ] o— r:— VIN 2
90%
Vss — 0—1:_—
VIN 1 OUTPUT
Vss — o-——{l [
— tS —»|
Vss — o——{' [
—i
—{ 1
vour © SS9 ==30pF
P . —
Application
Typical Control Circuit
+5.0V
vce
— 4K’ OE A2 f—
— l akQ’ —a Ao —
. o —{vss VoD p—
— 3708
_ED 4kQ —ss s1—
— —S7 S2p—
— —Ss Sap—
B Note

ANY TTL OR DTL INTEGRATED CIRCUIT
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* Optional Components — not needed if TTL fan-out is limited to 1.













Extended Temperature
Range Supplement

2102/2102L
1024 x 1 Static RAM

MOS Memory Products

Description

The 2102 family consists of 1024-word by 1-bit static
Random Access read/write Memories (RAM) that
require a single 5 V supply, have fully TTL-compatible
inputs and output, and require no clocking or refresh.
Chip Select (CS) permits a 3-state output allowing the
outputs to be wired-OR.

The 2102 and 2102L are manufactured ‘using the
n-channel Isoplanar process and are available in a
16-pin dual in-line package or flatpak.

FAST ACCESS—250 ns

SINGLE +5 V SUPPLY

TTL-COMPATIBLE INPUTS AND OUTPUT
TOTALLY STATIC—NO CLOCKS OR REFRESH
3-STATE OUTPUT

LOW POWER (2102L)

FULLY EXPANDABLE

FULLY DECODED

16-PIN DUAL IN-LINE PACKAGE

TWO TEMPERATURE RANGES

Pin Names
AO-A9 Address Inputs

_ Data Input

/W Read/Write

Chip Select (active LOW)

Data Output

°g2°

Absolute Maximum Ratings
Any Pin with Respect

to Vss
Storage Temperature
Operating Temperature

-0.5Vto+7.0V
—55°C to +150°C

DL: —565°C to +85°C
DM: —556°C to +125°C

Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliabiliy.
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Logic Symbol
13 11

Lo

cs D
8 — Ao

55— A2
6 — A3
7—]As
2—As

2102/2102L

16— A7
15— As
14 — Ag

Vgg = Pin 9
Vpp = Pin 10

Connection Diagram
16-Pin DIP

as[]1 ~ A
as[ ]2 15] ] As
rw [ ]3 14 ] A
a[]a 13[]cs
a[]s 12[Ja
as[Je 1[]o
a7 10 [ Jvoo
Ao[]s 9] Jvss

(Top View)
Order
Package Outline Code
Ceramic DIP 6Z D
Flatpak Il F

Note
The Flatpak has the same Pin number to function correspondence
as the DIP.




Extended Temperature 2102/2102L
Range Supplement

DC Requirements Over full operating temperature range unless otherwise specified

2102 DL/DM, 2102L DL/DM
C
Symbol Characteristic, Note Min Max Unit | Condition
HF,1 (2.0 Vbb
\Y Input HIGH Voltage v
H npu ornage o 22 VoD
H,F,1|—0.5 0.8
\'/ Input LOW Vot v
i pu otage o =05 0.65
Power Supply
Vbo Voltage 4.5 5.5 Vv

DC Characteristics Vpp = 5.0V + 10%, Vgs =0V,
over full operating temperature range unless otherwise specified

2102 DL/DM, 2102L DL/DM

Symbol Characteristic Min Max Unit | Condition
VOH Output HIGH Voltage 2.2 \" loH = —100 A
~ VoL Output LOW Voltage 0.45 v loL=2.1mA

N Input Leakage Current 10 [vin=55V
Output HIGH Leakage Vout = VoH(Min)

loH Current 10 KA CS = ViHMin)
Output LOW Leakage _ Vout = VoL(Max)

o Current 50 KA = V)H(Min)

oo g?glzer Supply Current 60 A Inputs = 5.5 V )
2102L 30 Doyt open, Tp = —565°C

AC Requirements Over full operating temperature range unless otherwise speciﬁéd

2102H |2102F (21021 [21022
2102LH |2102LF |[2102L1 |2102L2
DL/DM |DL/DM |(DL/DM |DL/DM
Symbol |Characteristic Min Min Min Min Unit | Condition
tcyc Read or Write Cycle Time |250 350 450 650 ns
taw Address to Write Time 20 20 20 200 ns
twp Write Pulse Width 170 170 200 350 ns Vgg =0V
twRr Write Recovery Time 0 (o] 0 50 ns See DC Requirements
tbs Data Set-up Time 170 170 200 350 ns for Conditions on Vpp
toH Data Hold Time 0] (0] (0] 20 ns
tcw Chip Select to Write Time | 170 170 200 400 ns
twc Write to Chip Select Time {0 0 0 50 ns
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Extended Temperature 2102/2102L
Range Supplement

AC Characteristics Over full operating temperature range unless otherwise specified
2102H 2102F 21021 21022

2102LH |2102LF (2102L1 |2102L2
DL/DM |DL/DM |DL/DM |DL/DM

Symbol |Characteristic Min | Max|Min |Max|Min |Max|Min [Max{Unit |Condition
tA Read Access Time 250 350 450 650 [ns
tco g:;glﬁerlfr:;w 130 170 200 400 |ns |Vss=0V
Data Valid after See DC Requirements
tOH1 Address 40 50 50 50 ns for Conditions on Vpp
Previous Data Valid
toH2 after Chip Deselect 0 0 0 0 ns
CiN Input Capacitance 5 5 5 5 |pF VIN=0V,Vgs =0V
Cout Output Capacitance 10 10 10 10 |pF |[f= 1MHz, Tp =25°C

For block diagram, functional description and timing diagrams refer to
standard 2102 data sheet, Section 3.
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Extended Temperature
Range Supplement

F2114/F2114L
1024 x 4 Static RAM

MOS Memory Products

Description

The F2114 is a 4096-bit static Random Access
Memory (RAM) organized as 1024 words of four bits
each. Since the operation of the F2114 is entirely
static, there is no clocking or refreshing required. It
operates from a single +5 V supply and is directly a
TTL compatible at all inputs and outputs including the
four bidirectional data I/ O pins.

It is designed for memory applications in which static
operation, large bit-capacity, and simple interfacing
are important design considerations.

The F2114 is manufactured using Fairchild’s n-channel
silicon gate Isoplanar process. The innovative use of
polysilicon resistors in the static memory cell

permits a high bit packing density and insures
low-power characteristics. It is available in a
standard ceramic 18-pin dual in-line package.

® 1024 x 4-BIT ORGANIZATION

® SINGLE +5 V SUPPLY

8 COMPLETELY STATIC—NO CLOCKS
OR REFRESH

® TOTALLY TTL COMPATIBLE

= COMMON DATA 1/0 PINS WITH
3-STATE CAPABILITY

= IDENTICAL CYCLE AND ACCESS TIMES

® LOW POWER (2114L)

Pin Names

Ap-Ag Address Inputs

Ccs Chip Select (Active LOW)
WE Write Enable (Active LOW)
DQ-DQ4 Data Input/Output

Vce +5 V Power Supply

GND Ground

Absolute Maximum Ratings
Voltage at Any Pin with Respect

to GND -05Vto+7.0V
Operating Temperature (Ambient) —55 to +125°C
Storage Temperature (Ambient) —55°C to +150°C
Power Dissipation 1w

Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these
or any other conditions exceeding those indicated in the
operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods of
time may affect device reliability.
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Logic Symbol
10 8
WE cs
5 —4 Ao
6 —4 A1
7—4 A, DQip—14
4 —4 A3
3—f A F2114 DG [—13
2— As
1— a6 DQs p— 12
17 —4 A7
— 11
16 — As DQ4
15— Ag
Veg = Pin 18
GND = Pin 9
Connection Diagram
18-Pin DIP
a1 >~ 1 [Jvee
as[]2 1 [Jar
as[]s 16 [ ] As
A3 E 4 15 ]Ag
A [ds 14 [Joo:
a[s 13 :]Doz
a7 12[]pas
cs[]s 11[Jpas
GND : 9 0[] WE
(Top View)
: Order
Package Outline Code
Ceramic DIP 8D D




F2114/F2114L

Extended Temperature
Range Supplement

DC Electrical Requirements and Characteristics
all voltages are with respect to ground, Note 1

Ta = —55t0o +125°C, Vcc = 5.0V + 10%,

Symbol Characteristic Min Typ Max Unit Condition
ViH Input HIGH Voltage 2.0 Vce v
ViL Input LOW Voltage -0.5 0.8 v
VOH Output HIGH Voltage 2.4 Vce v loutr = —1.0 mA
VoL Output LOW Voltage 0 0.4 Vv louT = 2.1 mA
los Output Short-Circuit Current2 65 mA Vour =0V
Average Vcc Supply Current 70 mA Vcc =55V,
F2114L2, F2114L3, F2114L Ta = 0°C,
lcc Average Vg Supply Current 100 mA VIN=565V,
F2114-2, F2114-3, F2114 1/0 current = 0 mA
N Input Leakage Current 10 HA VIN=0to55V
Ipq 1/0 Leakage Current -10 10 uA 33;38:'\, to Vec
CIN Input Capacitance 5.0 pF 1\;?"==205\°/Q. f=10MH;
. = 256° =1.
Cpaq 1/0 Capacitance 5.0 pF .\5:\/0 350 \C, f 0 MHz
AC Electrical Requirements and Characteristics Ta = —55 to +125°C, Vcc = 5.0 V £ 10%, Notes 1 and 3
F2114-2/L-2 |F2114-3/L-3 |[F2114/L
Symbol Characteristic Min Max Min Max Min Max Unit Note
tcyc Read or Write Cycle Time 200 300 450 ns
tacc Read Access Time 200 300 450 ns
tco CS LOW to Output Valid Delay 70 100 100 ns
tcsx CS LOW to Output Active Delay | 20 20 20 ns
tooH | ghiar Address 50 50 50 ns
torr Output OFF Delay from CS 0 60 0 80 0 100 |ns
taw Address to Write Set-up Time 0 0 0 ns
twp WE Pulse Width 120 150 200 ns
twRr Write Recovery Time 0 0 0 ns
tps Input Data Set-up Time 120 150 200 ns
toH Input Data Hold Time 0 0 0 ns
Notes
1. Test Note: The F2114 employs a self starting oscillator 3. AC Characteristic Test Conditions:
and a charge pump which require a start-up time of 500 us Input Levels 0.8to2.0V
after Vo reaches at least 4.75 V. Input Rise and Fall Times 10 ns
2. Duration not to exceed 30 seconds. Input and Output Timing Levels 1.5V

Output Load

1 TTL Gate, CL = 100 pF

For block diagram, functional description and timing diagrams refer to
standard 2114 data sheet, Section 3.
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Extended Temperature
Range Supplement

3341/3341A
64 x 4 FIFO
Serial Memory

MOS Memory Products

Description

The 3341 or 3341A is a 64-word x 4-bit First-In
First-Out (FIFO) serial memory. Inputs and the
outputs are completely independent (no common
clocks) making the 3341/3341A ideal for
asynchronous buffer applications.

Special on-chip input pull-up circuits and
bipolar-compatible output buffers provide direct
bipolar interfacing with no external components
required. Control signals are provided for both vertical
and horizontal cascading.

The 3341 and 3341A are manufactured using the
p-channel Isoplanar silicon gate process and are
available in both ceramic and plastic packages.

® 1 MHz (3341A) AND 700 kHz (3341) DATA RATES
m INDEPENDENT ASYNCHRONOUS INPUTS
AND OUTPUTS .
® FULLY TTL COMPATIBLE
® EXPANDABLE IN EITHER DIRECTION
m ACTIVE PULL-UP ON INPUTS
® TWO TEMPERATURE RANGES
m 16-PIN DUAL IN-LINE PACKAGE

Pin Names

IR Input Ready

Si Shift In

Do-D3 Data Inputs

MR Master Reset

OR Output Ready

SO Shift Out

Qo-Q3 Data Outputs

Vss +5 V Power Supply
Vpp 0 V Power Supply
VGG —12 V Power Supply

Absolute Maximum Ratings
Storage Temperature —-65°C to +150°C
Operating Temperature DL: —55°C to +85°C
DM: —55°C to +125°C
Voltage on All Pins Except
Vpp with Respect to Vgg —20V to +0.3V
Voltage on Vpp —-70Vto+03V

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

4— Do Qo }—13
5—D; Q1 }—12
6— —11
D2 3341/33418 R
7— D3 Qs |—10
2—{ IR so—15
3—{s| OR|—14
MR
9
VSS = Pin 16
Vpp = Pin 8
Vgg = Pin 1

Connection Diagram

16-Pin DIP

Vaea 1 ~ 16 :I Vss
R[]2 15[ ]so
si[]3 14[]or

Do [ 13 Jao
o []s 12:|o‘
DzEs 1 jQz

os []7 0 [
voo [ |8 s| ™R
(Top View)
Order
Package Outline Code
Ceramic DIP 62 D
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Extended Temperature 3341/3341A
Range Supplement

DC Characteristics Vgs = +5V = 5%, Vgg=—12V + 5%,Vpp=0V
over full operating temperature range unless otherwise indicated

F3341DL/DM, 3341ADL/DM
Symbol | Characteristic Min Typ Max Unit Condition
VIH Input HIGH Voltage Vgs —1.0 \' Notes 1 and 2
ViL Input LOW Voltage 0.8 Vv Note 1
VoH Output HIGH Voltage Vgs — 1.0 Vv loy = —0.3 mA
VoL Output LOW Voltage 0.4 v loL = 1.6 mA
v Input Pull-up : 2.0 v Vss =475V
I Initiation Voltage 22 v Vss = 5.25 V
Peak Input Current
Vip Voltage Point Vss — 1.5V
IiH Input HIGH Current -200 uA Note 1, VN =Vsgs — 1.0V
i Input Leakage Current —50 uA Note 1, V=0V
hp Input Barrier Current —-2.0 mA Note 1
feTe] Vgg Current —16 mA
Ibp Vpp Current —60 mA
Notes
1. Inputs include Dy-D3. Master Reset, Shift In, and Shift Out. 9. tpp is referenced to the positive going edge of IR or S|,
2. Internal pull-up circuits are provided on all inputs to insure whichever occurs later.
proper HIGH level. 10. toyH is referenced to the positive going edge of IR or Si,
3. Control signals include Input Ready, Shift In, Output Ready, whichever occurs later.
and Shift Out. 11. toyy is referenced to the negative going edge of IR or SI
4. This parameter defines total time from the time data is whichever occurs later.
loaded into the first word location to the time it is available at 12. Data must be stable for tpyy or tjgH, whichever is shorter.
Qp-Qg with the FIFO initially empty. Conversely, tgT also 13. toRH is referenced to the positive going edge of OR or SO,
defines the time required for an empty space to propagate whichever occurs later.
from the last word location back to the first word location. 14. toRL is referenced to the negative going edge of OR or SO,
When the FIFO is full, this is the time from the HIGH-to-LOW whichever occurs later.
transition of OR to the LOW-to-HIGH transition of IR. 15. tpy is referenced to the negative going edge of OR or SO,
5. 1 TTL load +20 pF. whichever occurs later.
6. The MR input overrides all other control functions. It resets 16. toyH is referenced to the positive going edge of IR or Si,
the control register and the input and output control logic whichever occurs later.
while disabling any SI or SO inputs. 17. toyL is referenced to the negative going edge of IR or Si,
7. gy is referenced to the positive going edge of IR or SI, whichever occurs later.

whichever occurs later.
8. g is referenced to the negative going edge of IR or S|,
whichever occurs later.
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]
Extended Temperature
Range Supplement

3341/3341A

AC Characteristics Vgc=+5V + 5%, Vpp=0V,Vgg=—12V £ 5%

over full operating temperature range unless otherwise indicated

3341A DL/DM 3341 DL/DM
Symbol | Characteristic Min |Typ Max |Min |[Typ Max |Unit|Condition
tiRH Input Ready HIGH Time 80 400 | 100 |300 550 |ns |Notes 7, 12
tiRL Input Ready LOW Time 100 550 | 138 |300 550 |ns |Note 8
tovH Control Overlap HIGH Time 80 100 ns |Notes 3, 16
tovL Control Overlap LOW Time 80 100 ns |Notes 3, 17
tpH Data Input Stable Time 200 400 ns
tob Data Input Delay Time 0 25 ns |Note 9
Output Ready
tORH HIGH Time 80 450 | 100 |300 500 ns |Note 13
Output Ready
toRL LOW Time 80 550 {170 |450 850 |[ns |[Note 14
Data Bubble-through
tBT Time 16 32 us |Note 4
Data Valid After
tov SO or OR 75 75 ns |Note 15
Master Reset
tMRW . Pulse Width 400 400 ns |Note 6
Data Output
DA Available Time 0 0 ns
CIN Input Capacitance of Data _ _
and Control Lines 7.0 7.0 |pF 1f=1MHz, VIN = Vss
Cwp | !Put Capacitance 7.0 16 |pF |f=1MHz, VMg = Vss
of MR
f Operating Frequency 1000 700 |kHz [Note 5

Notes on previous page

For block diagram, functional description, timing diagrams and applications
refer to standard 3341/334 1A data sheet, Section 5.
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Extended Temperature
Range Supplement

3351

40 x 9 FIFO Memory

MOS Memory Products

Description

The 3351 is a First-In First-Out (FIFO) memory used in
data rate buffering applications. The 3351 has a
capacity of 40 9-bit words. The words are accepted at
the input, automatically shifted towards the output,
and removed at any rate in the same sequence in
which they were entered.

The 3351 has status indicators on both the input and
output to signal an available empty input or a valid
data word at the output. It also has separate input and
output enable lines, in addition to a master reset line.
A unique input stage interfaces to TTL without external
components. The 3351 is manufactured using the
p-channel Isoplanar silicon gate process with
ion-implantation.

m 2 MHz (3351-1), 1.5 MHz (3351-3), AND

1 MHz (3351-2) DATA RATES
B INDEPENDENT ASYNCHRONOUS INPUTS
AND OUTPUTS
FULLY TTL COMPATIBLE
3-STATE OUTPUTS
INPUT AND OUTPUT ENABLE CONTROLS
EXPANDABLE IN EITHER DIRECTION
STATUS INDICATORS ON INPUT AND OUTPUT
28-PIN CERAMIC DUAL IN-LINE PACKAGE
TWO TEMPERATURE RANGES

Pin Names

Do-Dg Data Inputs
MR Master Reset
IE Input Enable
IR Input Ready
SI Shift In

SO Shift Out

OE Output Enable
OR Output Ready
Qo-Qsg Data Outputs

Absolute Maximum Ratings

VGG and Inputs —20Vto +0.3V
Vpp and Outputs —7.0Vto+03V
Output Sink Current 5.0 mA

Storage Temperature —55°C to +150°C

Operating Temperature DL: —55°C to +85°C
DM: —55°C to +125°C
Note
All Voltages with respect to Vss.
Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.
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Logic Symbol
26 — Do Q b—3
25 —— D1 Qi p—24
24 —— D2 Q 5
23 —— D3 Q3 p—6
22 —4 D, Qi p—17
21 —— D5 3351 Qs p—8
20 ~—i Dg Qs b— 9
19 — D7 Q7 b—10
18 — p, Qs f— 11
27 —Q} IE OE Jo— 2
16 — IR so fo— 13
17— s1 ORjp— 12
MR
!

Vss = Pin 28

Vpp = Pin 14

VGG = Pin 1

Connection Diagram

28-Pin DIP

Vea [ 1 \/ 28 [T Vss

OE [ 2 27 [JIE

Q 3 26 |1 Do

o 4 25 [ Dy

Q 5 24 b D2

a: e 23 [ D3

Qi 7 22 ] D4

Qs []8 21 [ bs

Q 9 20 [ Ds

Qr ] 10 19 [11 D7

Qs [ 11 18 |1 Ds

OR [ 12 17 3 sI

SO []13 16 [ IR

voo [ 14 15 [ ] MR

(Top View)
Order

Package Outline Code
Ceramic DIP 8E D




.|
Extended Temperature
Range Supplement

3351

DC Requirements Vss =5.0V +5%,Vpp =0V, Vgg= —12V £5%,
over full operating temperature range unless otherwise specified.

3351-1DL/DM

3351-2DL/DM

3351-3DL/DM

Symbol Characteristic Min Max Min Max Min Max Unit |Condition

VIH Input HIGH Vgs—1.0{ Vgs+0.3{ Vgs—1.0{ Vgs+0.3| Vgs—1.0{ Vgs+0.3| V Note
Voltage
Input LOW

ViL Voltage Vae 0.8 \ZeTe] 0.8 VaGa 0.8 \" Note

DC Characteristics Vgs = 5.0V £5%,Vpp =0V, Vgg = —12V 5%

3351-1DL/DM 3351-2DL/DM 3351-3DL/DM

Symbol Characteristic Min Max Min Max Min Max Unit |Condition
Output HIGH _ _ _ -

VOH1 Voltage Vss—0.5 Vss—0.5 Vss—0.5 Vv loH = 50 uA
Output HIGH — _

VOH2 Voltage 2.4 2.4 2.4 \ loH = —0.2 mA
Output LOW _

VoL Voltage 0.4 0.4 0.4 \ loL = 1.6 mA
Pull-up Initiation Note

Vi Voltage 2.2 2.2 2.2 v N = —0.12 mA
Peak Current

Vip Voltage Vsgs—1.5 Vss—1.56 Vss—1.5|V Note

hip Peak Current -2.0 -2.0 -2.0 mA | Note
Input HIGH _ _ _ Note

IH Current 0.22 0.22 0.22 MA |\ = Vss —1.0 V
Input LOW _ _ _ Note

L Current 0 70 70 KA VN=04V

Ipp Vpp Current 65 50 50 mA

GG VGG Current —-12 -10 —-10 mA

Note

Includes all Data inputs, IE, OE, SI, SO and MR. (See Active
Pull-up description.)



. ____________________________________________________________________________________________________________________________ |}
Extended Temperature 3351
Range Supplement

AC Requirements Vgg =50V +5%,Vpp =0V, Vgg=—12V £5%,
over full operating temperature range unless otherwise specified.

3351-1DL/DM |3351-2DL/DM | 3351-3DL/DM

Symbol Characteristic Min Max Min Max Min Max Unit | Condition
tips Tsﬁeﬁij’:t;'ﬁne 20 20 20 ns
tipH Eo");sﬁ:,": 20 20 20 ns
YES I-Séei:--rljlapb!l'eime 0 0 0 ns
HEH :-I_EoFdn'al'?rLee 0 0 0 ns
| : : .
tbH L"‘gl‘g .an‘: 220 440 300 ns
tsiH 7 HiGH 220 440 300 ns
tsiL %In:.eOW 280 560 370 ns
tobs g’_;?d:aﬁ::e 20 20 20 ns
toDH Ezfﬁfntge 20 20 20 ns
- |EEme o : : .
- [EEme o ; : .
tsoL %gow 200 400 260 ns
tSOH %E'GH 300 600 450 ns
tRPW %&"'se 100 200 150 ns
RS g_z-ﬁps':'ime 0 0 0 ns
Notes

1. Allinput t, and t: 10 ns.
2. All time measurements referenced to 50% level.
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Extended Temperature
Range Supplement

3351

AC Characteristics Vss=5.0V 5%, Vpp =0V, Vgg = =12V *+5%,
over full operating temperature range unless otherwise specified. See Notes 3, 4 and Output Loading

3351-1DL/DM

3351-2DL/DM

3351-3DL/DM

Symbol Characteristic Min Max Min Max Min Max Unit |Condition
SFRHL | Doloy Time 220 440 300 [ns |Note 1
(SFRLH | Deloy Time 280 560 370 |ns

tS0-ORLL E—g;? ?ifne 200 400 300 |ns |Note 1
ts0-ORHH g_glats %2 e 300 600 410 ns

tMRIR _'gz;;’ o 300 480 480  |ns

tMR-OR @g;’ %F;e 240 480 480  |ns

taT Bubble-Through 9.0 15 15 us | Note 2
te Qutput Enable 300 600 480 |ns

to Qutput Disable 300 600 480  |ns

f ,?g;’:;‘rz‘gy 2.0 1.0 15 MHz

Notes

1. HL means positive-going edge of first signal to negative-going
edge of second signal, etc.

2. Forward and reverse.

3. Allinput t, and t;: 10 ns.

4. All time measurements referenced to 50% level.

Output Loading

DUT
OUTPUT

68 k()

Vea

..
l

Vss

2.4 kO

All Diodes 1N4152
*Includes Scope and
Jig Capacitance

For block diagram, functional description, timing diagrams and applications
information refer to standard 3351 data sheet, Section 5.
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Extended Temperature 3357/F2847
Range Supplement Quad 80-Bit Static
Shift Register

MOS Memory Products

Description Logic Symbol
The 3357 and F2847 are single phase quad 80-bit 3 2 6 510 915 14
static shift registers. Both have an on-chip clock l l I I l I l l
generator that is driven by a single phase TTL
clock. A multiplexer is provided to allow data to be D1 gec, P2Rec,PoREC,P4 RECS
entered from the input or recirculated from the output. 11— cp 3357/F2847
A unique on-chip input pull-up circuit allows
interfacing directly from TTL to all inputs without o @ Qs Qs
external components. l | ‘ |
The 3357 and F2847 are manufactured with the 1 4 7 13
p-channel Isoplanar process and are available in )
16-pin ceramic or plastic dual in-line packages in two Vsg = Pin 16
temperature ranges. Vpp = Pin 8
Vgg = Pin 12

m 4.0 MHz (3357), 2.5 MHz (F2847)
m TTL COMPATIBILITY
m SINGLE PHASE TTL CLOCK .
m LOW CLOCK CAPACITANCE Cornection Diagram
m INPUT MULTIPLEXER !
m 16-PIN CERAMIC DUAL IN-LINE PACKAGE U
m LOW POWER VERSION (F2847L) a: [ }1 16[ ] vss
m TWO TEMPERATURE RANGES rec: []2 15[ o
Pin Names o [s 14 ] rReC,
D1-Dg Data Inputs
REC{-REC4 Recirculate Inputs °2EJ 4 13[] o
cP Clock Input REC; []5 12[] Ve
Q1-Q4 Data Outputs

o2 []s 1n[]cep
Absolute Maximum Ratings a:[]7 10[]os
Vaa and Inputs -20Vto +0.3V
Vbp and Outputs -7.0Vto +0.3V voo []8 9 [] recs
Output Sink Current 10 mA
Storage Temperature —55°C to +150°C Tob Vi
Operating Temperature DL: —55°C to +85°C (Top View)

DM: —55°C to +125°C
Order

All voltages with respect to Vgg. Package Outline Code
Stresses greater than those listed under “Absolute Maximum Ceramic DIP 6Z D

Ratings” may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.
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Extended Temperature
Range Supplement

3357/F2847

DC Requirements Vgs = +5.0V £5%, Vpp =0V, Vgg = —12V +5%,
over full operating temperature range unless otherwise indicated

3357 DL/DM,
F2847 DL/DM
Symbol Characteristic Min Max Unit Condition
ViH Input HIGH Voltage Vgs—1 |[Vgs+ 03|V Note 1
ViL Input LOW Voltage VagaG +0.8 Vv Note 1
DC Characteristics Vgs = +5.0V +5%, Vpp =0V, Vgg = —12 V +5%,
over full operating temeprature range unless otherwise indicated
Symbol Characteristic Min Max Unit Condition
VoH Output HIGH Voltage Vgg — 1 v loH = —0.1 mA
VoL Output LOW Voltage 0.4 v loL = 1.6 mA
Vi Input Pull-up Initiation Volitage 2.2 Vv Note 1, Iy < —0.12 mA
Vip Input Peak Current Volitage Vgs— 15|V Note 1
ip Input Peak Current -2.0 mA Note 1
iy Input HIGH Current —-0.22 mA Note 1, ViN=Vss— 1.0V
e Input LOW Current -50 uA Note 1, Vy = 0.4V
3357 DL /DM -25 mA
Iop Vpp Current F2847L DL/DM -25 mA
F2847 DL/DM ~45 mA
3357 DL/DM —18 mA Max Operating
feYe) VGa Current F2847L DL/DM —-15 mA Frequency
F2847 DL/DM -20 mA
AC Requirements Vgs = +5.0V =5%, Vpp=0V, Vgg = —12V 5%,
over full operating temperature range unless otherwise indicated
F2847 DL/DM,
3357 DL/DM F2847L DL/DM
Symbol Characteristic Min Max Min Max Unit |Condition
f Operating Frequency 0 4.0 [o] 2.5 MHz
tPWH Clock Pulse Width HIGH 0.095 100 0.15 10 us
tpwL Clock Pulse Width LOW 0.135 0.18 us
tps Data Set-up Time 40 120 ns See Timing
toH Data Hold Time 30 60 ns Diagram, Note 2
tss Select Set-up Time 40 70 ns
tsH Select Hold Time 40 40 ns
Notes

1. Applies to all inputs including Clock.
2. t,, ty = Clock Transition Time = 0.5 us.
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Extended Temperature 3357 /F2847
Range Supplement

AC Characteristics Vgg = +5.0V £5%,Vpp =0V, Vgg = —12 V £5%,
over full operating temperature range unless otherwise indicated.

Symbol Parameter Min Max Unit Condition

CIN Input Capacitance 5.0 pF All Inputs

Court Output Capacitance 5.0 pF
3357

clock DL /DM 185
ock to

tacc Output Delay Time Fag47L 280 ns See Timing Diagram
DL/DM
F2847
DL /DM 280

For block diagram, functional description and timing diagram refer to
standard 3357 /F2847 data sheet, Section 5.




Extended Temperature 3708
Range Supplement 8-Channel Multiplex
| Switch

MOS Memory Products

Description Logic Symbol

The 3708 is an 8-channel multiplex switch with an 221110 9 8 7 6 5
Output Enable control and 1-of-8 decoder included I I l l l l l I
on-chip. It is manufactured using p-channel

enhancement mode silicon gate technology. The logic S1 S2 S3 S4 Ss Se S7 Ss
input lines are npn bipolar compatible and can be used 1—]0CE

directly with TTL 5.0 V logic levels with no level
shifting interface required. This device is intended for

use in a/d converters, multiplexing in analog or digital 14 —1 Ao
data transmission systems, and other airborne or 3708 ap—3
ground instrumentation signal routing applications. 15— A,

m 1-0f-8 DECODER ON CHIP .
m HIGH OFF-RESISTANCE TO 16 —] Az
ON-RESISTANCE RATIO

| OUTPUT ENABLE CONTROL

B LOW LEAKAGE CURRENT Vee = Pins 2 and 4

m ZERO OFFSET VOLTAGE S

® FAST SWITCHING TIME — 1.5 us (MAX) DD = Fin

B TTL COMPATIBLE INPUT LOGIC LEVELS

® TWO TEMPERATURE RANGES

Pin Names Gonnection Diagram

Ap-A2 Address inputs in

S1-Sg Switch Inputs S

OE Output Enable OE| |1 16 1] A2

Q Data Output vss [] 2 15[ A

Absolute Maximum Ratings Q (: 3 141 Ao

Storage Temperature —65°C to +150°C

Operating Temperature DL: —55°C to +85°C vss []4 13 ] voo

DM: —55°C to +125°C ss []5 12[] s

Positive Voltage on any Pin +0.3V

Negative Voltage on s []e 1nf]s
Digital and ss[17 10s
Analog Input Pins -30V ° D :| :

Negative Voltage on ss[s 9| ]s:
Digital and
Analog Output Pins -30V .

Negative Voltage on Vpp =30V (Top View)

Voltage ratings are all referenced to pins 2 and 4 (Vgg). Order

Stresses greater than those listed under “Absolute Maximum Package Outline Code

Ratings” may cause permanent damage to the device. This is a -
stress rating only, and functional operation of the device at these Ceramic DIP 6Z D

or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.
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Extended Temperature
Range Supplement

3708

DC and AC Characteristics Voyr = —-5.0Vto+5.0V,Vpp=—19V +1V,Vgg =55V £ 05V,
over full operating temperature range unless otherwise indicated

3708DL/DM
Symbol Characteristic Min Typ Max Unit Condition
VIH Input HIGH Voitage Vgs—1.5 Vss Vv Note
ViL Input LOW Voltage Vbp 0.8 \" Note
N Logic Input Leakage Current 10 uA Vss — VLoGIC.IN = 16 V
ILp Data Input Leakage Current 500 nA Vss—ViN= 15V
lout Output Leakage Current 500 nA Vss —Vour = 15V
RoN | 0N Resistance i G DAy
Pp Power Dissipation 200 mWwW Vpp = —26 V,

Vgs =0V @ 25°C

ts Channel Switching Time 1.5 us See Test Circuit
Note

When driven by TTL el ts, avoid exc

ive dc loading of TTL elements to insure 3708 logic levels under maximum fanout conditions.

Analog input signal swing should not exceed Vgg (= Vg).
Switching Time Test Circuit
ss r—-——————— Vss
o__'l—__-——— VIN 1 LOGIC INPUT
S7
L GND
N R
GND ] It: VIN 2
90%
Vss — c>--|| [
VIN 1 OUTPUT
Vss — o-—-|| [
[ tS —|
Vss — b—-ll [
——
—
vour ® Sho  sopF

e

For block diagram, truth table and application refer to standard 3708 data

sheet, Section 6.
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Extended Temperature
Range Supplement

F4116 < F4116/240
16,384 x 1

Dynamic RAM

MOS Memory Products

Description:

The F4116 and F4116/240 are 16,384-bit MOS
dynamic Random Access Memories (RAM) configured
as 16,384 one-bit words. They are manufactured using
Fairchild’s n-channel silicon gate, double-poly
Isoplanar process. The use of the single-transistor
memory cell along with address multiplexing
techniques permits the packaging of the F4116 in a
standard 16-pin dual in-line package. This package
allows construction of highly dense memory systems
utilizing widely available automated testing and
insertion equipment.

m TWO TEMPERATURE RANGES

m LOW CAPACITANCE, TTL-COMPATIBLE INPUTS
(INCLUDING CLOCKS)

® ON-CHIP ADDRESS AND INPUT DATA LATCHES

8 3-STATE TTL-COMPATIBLE OUTPUT WITH DATA
VALID TIME CONTROLLED BY CAS

® COMMON 1/0 CAPABILITY

= TWO DIMENSIONAL SELECTION BY DECODING
BOTH RAS AND CAS

® STANDARD 10% SUPPLIES (+12V, +5 V,
AND -5 V)

® FLEXIBLE TIMING WITH PAGE-MODE AND
EXTENDED PAGE BOUNDARIES

® 128-CYCLE RAS-ONLY REFRESH

m AVAILABLE IN 16-PIN CERAMIC DIP
AND FLATPAK

Pin Names

Ao-As Address Inputs

D Data Input

WE Write Enable Input (Active LOW)

RAS Row Address Strobe Input

_ (Active LOW Clock)

CAS Column Address Strobe Input
(Active LOW Clock)

Q Data Output

Vce +5 V Power Supply

Vss O V Power Supply

VBB —5 V Power Supply

Vpp +12 V Power Supply
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Logic Symbol

3

}

7—1A
6 —1 A2
12—1A3
nM—1Ag
10— Ag
13— Ag
4 —OI RAS
15 —OJ CAS

WE

F4116

Vgg = Pin 1
Ve =Pin g9
Vpp = Pin 8
Vgg = Pin 1

6

Connection Diagram
16-Pin DIP

Vael:l
o -
we s
ras []a
no s
A e
A1E7
voo []8

\J

‘IGJVSS
15 [ ] cas
1wl
133‘\6
12:A3
n 3A4
10[] 4
[ vee

©

(Top View)

Package

Outline

Order Code

Ceramic DIP

Flatpak

2C
2R

D
E




Extended Temperature F4116+F4116/240
Range Supplement

Absolute Maximum Ratings
Voltage on Any Pin Relative to

Ve (Vss — Vg = 4.5 V) -0.5Vto+20V
Ambient Operating Temperature

F4116 —55°C to +85°C
Case Operating Temperature

F4116/240 —55°C to +110°C
Storage Temperature (Ambient) —65°C to +150°C
Power Dissipation 1w

Vee — Vss(Vpp —Vss >0V) 0V
Voltage on Vpp, Vcc Supplies

Relative to Vgs —1.0Vto+15V
Short-circuit Output Current 50 mA

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

DC Requirements (F4116) Tp = —55°C to +85°C, Notes 1 and 2

F4116-2, -3, -4

Symbol | Characteristic Min Typ Max Unit Condition
Vpp Supply Voltage 10.8 12 13.2 \"

Vee Supply Voltage 45 5.0 5.5 v Note 5
Vss Supply Voltage 0 0 0 \"

Ve Supply Voltage —-5.5 -5.0 —4.5 "

VIHC Input HIGH Voltage, RAS, CAS, WE 2.7 7.0 v

ViH Iﬁn/%t %!%1 \‘/Niétage. All Inputs except 2.4 7.0 Vv

ViL Input LOW Voltage, All Inputs -1.0 0.8 Vv

Notes on final page.
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Extended Temperature
Range Supplement

F4116+F4116/240

DC Characteristics (F4116) Over full range of voltage and Tp = —55°C to +85°C

F4116-2, -3, -4
Symbol | Characteristic Min Typ Max Unit Condition
VOH Output HIGH Voltage 2.4 v R:’tzz —5.0mA
VoL Output LOW Voltage 0.4 v Iﬁé{gz 4.2mA,
Normal Operation 35 mA
Standby 2.25 mA
Ibp Average Vpp Current Refrash 27 Y
Page Mode 27 mA Note 3
Normal Operation/ mA
Icc Average Vcc Current | Page Mode
Standby/Refresh -10 10 uA Note 3, 4
Normal Operation/ 400 uA
IsB Average Vgg Current | Refresh/Page Mode
Standby 200 uA
N Input Leakage Current (Any Input) -10 10 uA
lout Output Leakage Current -10 10 uA
CiNt Input Capacitance, Ag-Ag, DIN 4.0 5.0 pF Note 6
CiN2 Input Capacitance, RAS, CAS, WE 8.0 10 pF Note 6
Cout |Output Capacitance, Doyt 5.0 7.0 pF CAS = Vic

Recommended ac Operating Conditions (F4116) Over full range of voltage and Tp = —55°C to +85°C

F4116-2 F4116-3 F4116-4
Symbol |Characteristic Min Max Min Max Min Max Unit |Note
tRe g;g:f;"i::ad or Write 320 ars 410 ns |7
trRwe Read-Write Cycle Time 320 375 425 ns 7
trRMW Read Modify Write Cycle Time 320 405 500 ns 7
tpc Page Mode Cycle Time 170 225 275 ns 7
tRAC Access Time from RAS 150 200 250 ns 8, 10
tcac Access Time from CAS 100 135 165 |ns |9, 10
toFr Output Buffer Turn-off Delay (o] 40 (o] 50 0 60 ns 11
trp RAS Precharge Time 100 120 150 ns
tRAS RAS Pulse Width 150 5000 (200 5000 [250 5000 |ns
tRsH RAS Hold Time 100 135 165 ns
tcsH CAS Hold Time 150 200 250 ns

Notes on final page.
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Extended Temperature F4116 - F4116/240
Range Supplement

Recommended ac Operating Conditions (F4116) (Cont’d)

F4116-2 F4116-3 F4116-4
Symbol |Characteristic Min Max Min Max Min Max Unit |[Note
tcas CAS Pulse Width 100 5000 |135 5000 |165 5000 |ns
trRcD RAS to CAS Delay Time 20 50 25 65 35 85 ns 12
tASR Row Address Set-up Time o] o] o] ns
tRAH Row Address Hold Time 20 25 35 ns
tasc Column Address Set-up Time 0 (o] 0 ns
tcAH Column Address Hold Time 45 55 75 ns
Column Address Hold Time
tAR Referenced to RAS 95 120 160 ns
tr Transition Time (rise and fall) 3.0 35 3.0 50 3.0 50 ns 13
Read Command Set-up Time
tFlCS (RMW) (o] 0 0 ns
tRCH Read Command Hold Time 0 0 0 ns
twcH Write Command Hold Time 45 55 75 ns
Write Command Hold Time
twer Referenced to RAS 95 120 160 ns
twcs Write Command Set-up Time 0 0 (o] ns 14
twp Write Command Pulse Width 45 55 75 ns
Write Command to RAS
tRwL Lead Time 50 70 85 ns 15
Write Command to CAS
tcwL Lead Time 50 70 85 ns 15
tps Data In Set-up Time 0 (o] (o] ns 16
toH Data In Hold Time 45 55 75 ns 16
Data In Hold Time
'DHR Referenced to RAS 95 120 160 ns
tcrpP CAS to RAS Precharge Time 0 0 (o] ns
CAS Precharge Time
tcp (Page-mode) 60 80 100 ns
trF Refresh Period 2.0 2.0 2.0 ms
tcwD CAS to WE Delay 60 80 90 ns 17
tRwD RAS to WE Delay 110 145 175 ns 17

Notes on final page.
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L ____________________________________________________ ]
Extended Temperature
Range Supplement

F4116 +F4116/240

DC Requirements (F4116/240) Tc = —55°C to +110°C, Notes 1 and 2

F4116/240
Symbol | Characteristic Min Typ Max Unit Condition
Vbbb Supply Voltage 10.8 12 13.2 \"
Vce Supply Voltage 4.5 5.0 6.5 \" Note 5
Vss Supply Voltage (o] (o] 0 v
VeB Supply Voltage -5.5 -5.0 —-4.5 "
VIHC Input HIGH Voltage, RAS, CAS, WE 2.7 7.0 '
ViH :__%%gt %ll%g \évgétage, All Inputs except 2.4 7.0 "
ViL Input LOW Voltage, All Inputs -1.0 0.8 v
DC Characteristics (F4116/240) Over full range of voltage and Tg = —55°C to +110°C
F4116/240
Symbol | Characteristic Min Typ Max Unit Condition
VoH |Output HIGH Voltage 2.4 v '\‘}CUCT S s
VoL |Output LOW Voltage 0.4 v '\?é’g Za2 c‘ﬁ'ot o5
Normal Operation 35 mA
Standby 1.75 mA
Iop Average Vpp Current Refrosh 27 mA
Page Mode 27 mA Note 3
Normal Operation 600 uA
lcc Average Vcg Current | Page Mode 1000 uA
Standby/Refresh -10 10 uA Notes 3 and 4
Normal Operation/ 400 uA
IBB Average Vpg Current | Refresh/Page Mode
Standby 200 uA
N Input Leakage Current (Any Input) -10 10 uA VIN=0to7.0V
loutr  |Output Leakage Current -10 10 |uA sgﬁTa:do(:tﬁssz Y,'HC
CiNt Input Capacitance, Ag-Ag, DIN 4.0 5.0 pF Note 6
CiN2 Input Capacitance, RAS, CAS, WE 8.0 10 pF Note 6
Cout |Output Capacitance, Doyt 5.0 7.0 pF CAS = Vie

Notes on final page.
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Extended Temperature F4116 +F4116/240
Range Supplement

Recommended ac Operating Conditions (F4116/240) Over full range of voltage and Tc = —565°C to +110°C

F4116/240-01

F4116/240-03* [F4116/240-02
Symbol | Characteristic Min Max Min Max Unit Note
trc Random Read or Write Cycle Time 375 10120 |410 10120 |ns 7
tRweC Read-Write Cycle Time 375 10120 |425 10120 |ns 7
tpc Page Mode Cycle Time 225 275 ns
tRAC Access Time from RAS 200 250 ns 8, 10
tcac Access Time from CAS 135 165 ns 9, 10
toFF Output Buffer Turn-off Delay 50 60 ns 11
tRpP RAS Precharge Time 120 1000 150 1000 |ns
tRAS RAS Pulse Width 200 10,000 |250 10,000 |ns
tRSH RAS Hold Time 135 165 ns
tcsH CAS Hold Time 200 250 ns
tcas CAS Pulse Width 135 10,000 | 165 10,000 |ns
trRCD RAS to CAS Delay Time 30 65 35 85 ns 12
tAsSR Row Address Set-up Time 0 (o] ns
tRAH Row Address Hold Time 30 35 ns
tasc Column Address Set-up Time 0 0 ns
tcAaH Column Address Hold Time 60 75 ns
R |Reforenced to RS 125 160 ns
tr Transition Time (Rise and Fall) 3.0 50 3.0 50 ns 13
trcs Read Command Set-up Time (RMW) o] (o] ns
tRCH Read Command Hold Time 0 0 ns
twCH Write Command Hold Time 60 75 ns
twon | Mete Comang i Tme w0 | o
twcs Write Command Set-up Time 0 0 ns 14
twp Write Command Pulse Width 60 75 ns
tRWL Write Command to RAS Lead Time 80 100 ns 15
towL Write Command to CAS Lead Time 80 100 ns 15
tps(c) Data In Set-up Time 0 (o] ns 16
tps(w) |Data In Set-up Time (Late Write) 10 10 - ns 16
tpH Data In Hold Time 60 75 ns 16
il e w | Jw [

*03 (200 ns Page Mode Operation Guaranteed)
Notes on final page.



. ____________________________________________________________]
Extended Temperature
Range Supplement

F4116+F4116/240

Recommended ac Operating Conditions (F4116/240) (Cont’'d)

F4116/240-01
F4116/240-03* |F4116/240-02
Symbol |Characteristic Min Max Min Max Unit Note
tcrp CAS to RAS Precharge Time 0 0 ns
tcp CAS Precharge Time (Page-mode) 80 100 ns
trF Refresh Period 1.0 1.0 ms
tcwp CAS to WE Delay 95 125 ns 17
tRwWD RAS to WE Delay 160 200 ns 17
*03 (200 ns Page Mode Operation Guaranteed)
Notes
1. The ambient temperature (Tp) is specified here for operation 9. Assumes that tgcp = tRCD(max)-

. Effective capacitance calculated from the equation C =

at frequencies up to that frequency determined by the
minimum cycle time. Operation at high cycle rates with
reduced ambient temperatures and higher power dissipation
is permissible, however, provided ac operating parameters
are met.

. All voltages are referenced to Vgg = 0 V.
- Ipp depends on frequency of operation. Maximum current is

ed at the fastest cycle rate.
Normal Operation: RAS and CAS cycling
Standby: RAS and CAS = Vjyc, Doyt. = High Z
Refresh RAS cycling, CAS = Viyc
Page Mode: RAS = V), CAS cycling

- Icc depends upon output loading. The Vg supply is

connected to the output buffer only. During readout of HIGH
level data, V¢ is connected through a low impedance
(135 Q typ) to Data Out. At other times Icc consists of
leakage currents only.

. Output voltage will swing from Vgg to Vg when activated

with no current loading. For purposes of reducing power in the
standby mode, Vs may be reduced to Vgg without affecting
refresh operations or data retention. However, the Vop(min)

specification is not guaranteed in this mode. At
) . Av
with A V = 3 V and power supplies at normal levels.

- The specifications for tRc(min). tRWC(min) tRMW(min) and

tpC(min) are used only to indicate cycle time at which proper
operation over full temperature range (0°C < Tp < 70°C) is
assured. All transition times,ty, are assumed to be 5 ns.

- Assumes that tcp =< tRcD(max)- If tRCD is greater than the

maximum recommended value shown in this table, tgac will
increase by the amount that tgcp exceeds the value shown.

14.

. Measured with a load equivalent to two TTL loads and

100 pF.

- tOFF(max) defines the time at which the output achieves the

open circuit condition and is not referenced to output
voltage levels.

. Operation within the tgcp(max) limit insures that tgAC(max)

can be met. trcp(max) i specified as a reference point only;
if trop is greater than the specified tgcp(max) limit, then
access time is controlled exclusively by tcac.

- VIHC(min) ©F ViH(min) @nd V| (max) are reference levels for

measuring timing of input signals. Also, transition times are
measured between Vyyc or V)4 and V| . Composite timing
parameters (such as cycle times) assume 5 ns

transition times.

twcs is a restrictive operating parameter. If tycg =
twcS(min). the cycle is an early write cycle and the Data Out
pin will remain open circuit (high impedance) throughout the
entire cycle, otherwise the cycle is a delayed write cycle.

. The parameters tgyy and towy reference WE (for a read-

modify-write cycle) to either RAS or CAS respectively,
whichever is the first to go HIGH.

. tps and tpy are referenced to the leading edge of CAS in

early write cycles, and to the leading edge of WE in delayed
write or read-modify-write cycles.

. trwpand towp are restrictive operating parameters due to

the following characteristics:
If tcwp < tcwD(min). the Data Out will be indeterminate
If tcwp = tcwpD(min). the Data Out will contain the data
read from the selected cell.

For block diagram, functional description, timing diagrams and characteristic
curves refer to standard F4116 data sheet, Section 3.
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Section 8
Ordering Information
and Package Outlines

8-3

Specific ordering codes, as well as the temperature
ranges and package types available, are listed on
each data sheet in Sections 3 through 7. The Product
Index and Selection Guides given in Section 1 list only
the basic device numbers. This basic number is used
to form part of a simplified purchasing code where the
package type, temperature range and processing
level are defined as follows:

XXXX D C Q X—Designates Matrix VI or Unique

38510 Processing Level

Indicates Special Processing
Required

Temperature Range Code

Package Code

Device Number (basic)

Package Code—One letter represents the basic
package type. Different package outlines exist within
each package type to accommodate varying die sizes
and number of pins, as indicated below:

D— Ceramic (Hermetic) Dual In-line
Side-braze—WC, 7R
Ceramic DIP—JD, 2C, 6Z, 7C, 7M, 7W, 8D, 8E

P— Plastic Dual In-line
UB, UC, 8J, 8K, 9B

F— Flatpak
Il, 2R, 4A

Package Outlines—The package outlines indicated
by the codes above are shown in the detailed outline
drawings in this section.

Temperature Range—Three basic temperature
grades are in common use:

C = Commercial
0°C to +70°C

L = Limited Military
—55°C to +85°C

M = Military
—55°C to +125°C




Ordering Information
and Package Outlines

Unique 38510

The Fairchild Unique 38510 program is written in
accordance with MIL-M-38510 and MIL-STD-883 to
meet the need for improved reliability in the military
market. Devices ordered to this program are
subjected to 100% screening as outlined in Table 1.

Customer procurement documents should specify the

following:

1. Fairchild Product Code indicating the basic device
number, package code letter and temperature
range code letter;

. the Unique 38510 device class (B or S);

. Number or Letter Options required;

. special marking requirements if Number Option 6
was specified.

»WN

Unique 38510 Ordering Code Examples

21021FMQB Device number 21021, packaged in
ceramic flatpak (F), in military
temperature range (M) and processed
to Unique 38510 Class B.

21021DMQS Device number 21021, packaged in

ceramic Dual In-line (D), in military
temperature range (M) and processed
to Unique 38510 Class S.

Number Options (apply to operations performed on
each unit delivered)

Option 1 Lead form to dimensions in detail
specifications, followed by hermetic
seal tests.

Option 2 Hot solder dip finish.

Option 3 Read and record critical parameters
before and after burn-in.

Option 4 Initial qualification, Group B, C and D
quality conformance not required.

Option 5 Radiographic inspection shall be
performed on all devices.

Option 6 Special marking required.

Option 7 Non-conforming variation—refer to

procurement documents for details
(must be negotiated with factory).

Letter Options (apply once per Purchase Order or line
item and are considered test charges)

Option A Group C testing shall be performed.

Option B Group D testing shall be performed.

Option C Generic data to be supplied from the
latest completed lot.

Option D Unique 38510 program plan, pertinent

to the device family being purchased,
shall be supplied.

Matrix VI

Matrix Vi is a full spectrum, cost effective reliability
and quality program for commercial or industrial
integrated circuits only. This program features six
levels of flow screening, each tailored to a user’s field
application environment and incoming quality and
equipment reliability requirements. A Matrix VI part
number consists of the device number followed by the
package code letter, the temperature range code
letter, the special processing indicator (Q) and the
Matrix VI code letter as shown in the following
examples. See Table 2 for processing level definition.

Matrix VI Ordering Code Examples

21021PC Device number 21021, packaged in
plastic Dual In-line (P), in commercial
temperature range (C) and processed
to Matrix Vi Level 1.

Device number 21021, packaged in
ceramic Dual In-line (D), in commercial
temperature range and processed to
Matrix VI Level 3.

Device number 21021, packaged in
plastic Dual In-line (P), in commercial
temperature range (C) with
supplemental Matrix VI Level 5
screening, including 100% thermal
shock, “hot rail” test, 168 hours
+125°C burn-in and 0.1% AQL
functional testing.

Device number 21021, packaged in
ceramic Dual In-line (D), in commercial
temperature range (C) with
supplemental Matrix VI Level 6
screening, including burn-in, three
100% dc/functional tests and 0.1%
AQL functional testing.

21021DC

21021PCQR

21021DCQR



. ________________________________________________________________________________________________________________________ ]
Ordering Information
and Package Outlines

Table 1 Unique 38510 Process Flow

CLASS CLASS
CLASS aB CLASS QB
as (NOTE 1) as (NOTE 1)
¥ (Cont'd) ¥ (Contd)
BURN-IN BURN-IN
PRESEAL VISUAL PRESEAL VISUAL 1015/A 1015/A
2010.2/A 2010.2/B 240 HRS 160 HRS
NOTE 2 NOTE 2
BAKE BAKE ELECTRICAL TESTS
1008C 1008C PER APPLICABLE
24 HRS 24 HRS SPEC
HERMETICITY
TEMP. CYCLE TEMP. CYCLE 100%
1010C 1010C FINE: 1014
GROSS: 1014C-2
FINAL ELECT TEST POST B/l ELECT
CENTRIFUGE CE';TO"T:GE +25°C DC AND FUNCTIONAL +25°C DC AND FUNCTIONAL
2001E y gNL AT MAXIMUM RATED TEMPERATURE AT MAXIMUM RATED TEMPERATURE
Y1ONLY 1O0NLY DC AND FUNCTIONAL DC AND FUNCTIONAL
AT MINIMUM RATED TEMPERATURE AT MINIMUM RATED TEMPERATURE
| ] DC AND FUNCTIONAL DC AND FUNCTIONAL
HERMETICITY HERMETICITY 25°CAC 25°C AC
100% 100% PER APPLICABLE SPECS PER APPLICABLE SPECS
FINE: 1014 FINE: 1014 T
GROSS: 1014C-2 GROSS: 1014C-2
] 1 X-RAY
PRE B ELECT OPTIONAL 2012
PER APPLICABLE PRE BAELECT
i PER APPLICABLE l
SPEC
- QUALITY QUALITY
l ‘ CONFORMANCE CONFORMANCE
5005/GP A, B, C & D 5005/GP A, B, C & D
NOTE3 NOTE 3
EXTERNAL VISUAL EXTERNAL VISUAL
100% 100%
2009 2009

Notes

1. Class B processing in this case includes adding 100% post burn-in testing: dc testing at maximum and minimum rated temperatures (See
data sheet for rating.); ac testing at +25°C.
. Any burn-in condition other than MTD 1015 Condition A is at customer request only.
3. Qualification testing per groups B, C and D on a customer's parts require additional lot charges and an added minimum of two months to
the schedules deliveries.

N
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DIE VISUAL
FAIRCHILD FICF-ST-2011

I DIE ATTACH/WIRE BOND J

UAL
FAIRCHILD FICF-ST-2011

PRESEAL VISUAL
883/2010.1/8

l FINAL SEAL |

[

KEY

| 100% OPERATION |

PLASTIC MOLDED DEVICES

CERAMIC PACKAGED DEVICES

—
TEMP CYCLE
883/1010/C 5 CYCLES
DC & FUNCTIONAL DC & FUNCTIONAL
+25°C +25°C
A ACCEPTANCE
A ACCEPTANCE INE LEAK, 883/1014/B, 0.1% AQL
UNCTIONAL, +25°C, 0.1% AQL ROSS LEAK, 883/1014/C, 0.1% AQ
DC, -40°C, 0.1% AQL FUNCTIONAL, +25°C, 0.1% AQL
C, +25°C, 0.1% AQL DC, —40°C, 0.1% AQL
C, +70°C, 0.1% AQL DC, +25°C, 0.1% AQL
0.1% AQL
1
— FINISHED GOODS STORES I
T T T —
LEVEL1, LEVEL3, LEVELS, LEVEL 6,
(PC) (0C) (PCQR) (DCQR)
A ”
1 MARK ] MARK ] | MARK L MARK 1

$SOUOA[}00};3 180D B SuoidO MOj4 88090.1d IA XIIBW Z e|qel

sauljInQ abeyoed pue

uonewsoyu] buuepio



L8

THERMAL SHOCK
LIQUID-TO-LIQUID
0°C TO +100°C
883/1011/A

]

BURN-IN 883/1015
168 HRS, +125°C

168 HRS. +125°C

l BURN-IN 883/1015 l

1

DC & FUNCTIONAL
+25°C

BURN-IN 883/1015
168 HRS, +125°C

BURN-IN 883/1015
168 HRS, +125°C

DC & FUNCTIONAL
+25°C

]

FUNCTIONAL +100°C
(“HOT RAIL")

1 Irir1r
_—JL———J

l DC & FUNCTIONAL ]

+25°C

]

1% PDA LOT REJECTION
CRITERIA APPLIED TO
LOTS EXHIBITING MORE
THAN 1% INTERMITTENTS
THROUGH HOT RAIL TEST

|

QA ACCEPTANCE
FUNCTIONAL, +25°C,0.1% AQL; :
DC, -40°C,0.1% AQL;
DC, +25°C,0.1% AQL;
DC, +70°C,0.1% AQL;
AC, +25°C,0.1% AQL

‘FINE LEAK, 883/1014/B, 0.1% AQL;
 GROSS LEAK, 883/1014/C, 0.1% AQL;
'FUNCTIONAL, +25°C,0.1% AQL;

:DC, +25°C, 0.1% AQL;
:DC, +70°C,0.1% AQL;

:DC, —40°C, 0.1% AQL;

PACK

PACK

COST EFFECTIVENESS ANALYSIS

QUALITY GUARANTEE QUALITY GUARANTEE QUALITY GUARANTEE QUALITY GUARANTEE
ON FUNCTIONALITY ON FUNCTIONALITY ON FUNCTIONALITY ON FUNCTIONALITY
= 0.1% AQL = 0.1% AQL = 0.1% AQL =0.1% AQL
COST SEQUENCE 1 COST SEQUENCE 3 COST SEQUENCE 5 COST SEQUENCE 4
RELIABILITY FACTOR RELIABILITY FACTOR RELIABILITY FACTOR RELIABILITY FACTOR
=1X =2x = 7.5X—9X (SEE NOTE) 14X
Note

Burn-In has the same relative effectiveness for plastic molded devices as for ceramic/hermetic packaged devices. Assuming a controlled
(air conditioned and constant power) field application/environment, the reliability factor would be approximately 9X. But should the field
application be in a less controlled and power ON/OFF application, the reliability factor would be approximately 7.5X.

seul|inQ abeyoed pue
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|}
Ordering Information
and Package Outlines

16-Pin Ceramic Flatpak ]
050 (1.270)
TYP
i——m 1e [} sense———
T—z SE——————
———————————— S ———————
TR e— 1 .410(10.414)
018 (38 —— Notes
———— — Pins are tin-plated 42 alloy
r — Cap and base are alumina
T s [ ——" Cavity size is .140 x .200 (3.556 x 5.080),
350 8.890 silver plated
2% }6:350; 075 (1.905) Package weight is 0.4 gram
TYP 1080 (1.524)
l [ 1 L
1 i |
.008(.152)
1004 (102) 260(7.112) __| 1024 (610)
1245 (6.223) TYP
20-Pin Ceramic DIP (Metal Cap) JD
1990 (25.146)

1.010 (25.654)
.065 (1.661)
.045 (1.143)

9 1

032
813"

.294 (7.468)
.282(7.163)

10 | I— 20

——

665 (14.361) ___|

.320 (8.128)
.525(13.335) ™.300 (7.620)

.165 (3.937) .094 (2.388) __ﬂ ’l
110 12.794) .07631330)

SEATING__]____ ' f l ‘
'

PLANE
.125 (3.175)
MIN .025 (0.635)
MIN
. 6
’_J L F’l L 375 (9.525)4‘
.110(2.794) .032 (0.813) .020 (.508)' MAx
.090 (2.286) TYP 1016 (.406)
TYp TYP

All dimensions in inches bold and
millimeters (parentheses)

1295 (7.493)
1280 (7.112)

.012 (0.305)
.010 (0.254)

Notes

Pins are gold-plated kovar

Base is Al,O,

Cap is kovar

Pins are intended for insertion in hole rows
on .300" (7.620) centers

They are purposely shipped with positive
misalignment to facilitate insertion
Board-drilling dimensions should equal
your practice for .020" (5.080) diameter
lead

Cavity size is .200 x .375 (5.08 x 9.52)
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. ______________________________________________________________ ]
Ordering Information
and Package Outlines

16-Pin Plastic DIP UB
.760 (19.304)
740 (18.796)
NANANANAN] Notes
s Jol)_ 015 (381 Pins are tin-plated OLIN 195 copper
017 432 Package material varies depending on the
é:g 52;3321 @\ product line
Leads are intended for insertion in hole
2 16 rows on .300"” (7.620) centers
U U HJ u V V U 082 (2.337) DIA® They are purposely shipped with
r_.! _.' }__‘ “positive” misalignment to facilitate
1092 (2.337) . .
.020 (.508) DIA** .085 (1.651) .300 (7.620) .020 (.508) msertconA . " .
.016 (.406) .045 (1.143) .280 (7.366) ‘010 (254 Board-drilling dimensions should equal
your practice for .020" (.510) diameter
1T o] 015 (.381) [ lead
.200 '5.080" 8 R O NOM ***The .037-.027 (.940-.686) dimension
MAX
" I l l . SEA“NG L---3 does not apply to the corner leads
PLANE **Notch or ejector hole varies depending
100 -2 8401 110 2.794) on the product line
: .090 (2.286) 011279 Pack ight is 0.9
.009 (.229) age weight is 0.9 gram
Polyimide die attach
110 2794 .037 (.940) ozs « easx
.090 2286 .027 1.686)
.375 (9.525)
STANDOFF
WIDTH®" NOMm
16-Pin Plastic DIP uc
.025 (.635)
.020 (. 508)
.760(19.304)
.740 (18.796) 3 012 (.305) Notes
008 (.203) . .
NS SNANNAA 0a5 Pins are tin-plated copper
8 1 ‘035 ** | 110 2794 Package material varies depending on the
.260 (6.604) 2y ;gg; 090 (2.286) product line
240 (6.096) g gig {: gzg; Pins are intended for insertion in hole rows
1 2 16 27{:9, — on .300" (7.62) centers
[P N W] aieos) G They are purposely shipped with
.065 (1.651)_l L L _.025 (635) “positive” misalignment to facilitate
.045 (1.143) NOM insertion
1300 (7.620) | *920 (508) Board-drilling dimensions should equal
"290 (7.368) "] 010 (258 your practice for .020 inch (0.51) diameter
to— .015 / —J pin
~202‘ l: ;’Rm %83 ***The .037-.027 (.940-.686) dimension
SEATING U i does not apply to the corner pins
PLANE i o011 **Notch or ejector hole varies depending
009 on the product line
i (279) ight i
.150 (3.810) 110 7‘037“\‘ 020 (508) .74375 NOM __‘ (229y Package weight is 0.9 gram
100 (2.540), .090 027 016 (.406) (9.525)
(2.794) (.940)
(2.286) (.686)
STANDOFF
WIDTH

All dimensions in inches bold and
millimeters (parentheses)




T —
Ordering Information

and Package Outlines
16-Pin Side-Brazed DIP (Metal Cap) wC
.810 (20.574)
.790 (20.066)
l‘.oss (1.65)
. *Ll .045 (1.14)
8 ] ! .032 R
(.813)
.294 (7.468)
.282 (7.163) Notes
° 16 Pins are gold-plated kovar or alloy 42
e |
— Base is Al,O,
Cap is kovar
.480(12.192) 320 (8.128) Leads are intended for insertion in hole
-440 (11.176) [~ 300 (7j620,” rows on .300" (7.620) centers. They are
295 (7.493) purposely shipped with positive
188 (3937 e ases — 280 (7.112) misalignment to facilitate insertion
' ’ Board-drilling dimensions should equal
| ‘ your practice for .020” (5.080)
SEATING Cavity size is .170 x .320 (4.318 x 8.128)
PLANE - .012(.305)

.125 (3.175)
IN

4L

=
-

|

.010(.254)

1

375 (9.525)4l

110 (2.794) MAX
. : 032(.813) .020(.508)
.090 (2.286)
) 2 TP 1016 (.406)
16-Pin Ceramic DIP 2C
. 770(19.558)
750 (19.050)
g 1
29007 Lse) 025 (635)R
275 (6.985) NOm
“Sormreed
_,1 L.oss(tesn
1045 (1.143)
3258255, o15
MAX (381
T 1020 (0.508)
219 (5.563) | ] mMIN
170 (4:318)
SEATING . F—{ !
PLANE .165 (4.191) H .011(0.279)
1100 (2:540) 1009 (0.229)
L .045(1.14o)+| e
410 (2.794) __| — _lozosogk 375052
1080 (2.286) +020 (0. NOM
P .034/(0.864)" :016/(0.406)
1030 (0.762)
STANDOFF

WIDTH

All dimensions in inches bold and
millimeters (parentheses)

Notes

Pins are tin-plated alloy 42

Pins are intended for insertion in hole rows
on .300" (7.620) centers

They are purposely shipped with
“positive” misalignment to facilitate
insertion

Board-drilling dimensions should equal
your practice for .020 inch (5.080)
diameter pin

Hermetically sealed alumina package
Cavity size is .160 x .310 (4.064 x 7.874)
*The .034-.030 (.864-.762) dimension
does not apply to the corner pins
Package weight is 2.2 grams



Ordering Information
and Package Outlines

16-Pin Side-Brazed Flatpak 2R

PIN NO. 1 IDENT
.008 x .010 (.203 x .254)

.280 (7.112)
— >  .260(6.604) [* .019 (483)
—'[—‘01 5(.381)
e 16 3;:1_( ‘
[ — S Notes
—— S — Package body is black ceramic
SS ZE 5316925 1408 (10.363) P.ms. are gold plated kovar or alloy 42
(9.195) ‘392 (9.957)  Lid is gold plated kovar
IS S— S S NOM X .
Package is hermetic
S N— - Package weight is 1.1 grams
) s ‘ v
.350 (8.890)
[ .250 (6.350) .050 (1.270)
TYP
.007 (.178), .010 (.254)
.004 (.102) r NOM
i l r 1 )
1 I by
010 (. ' .200 (5.080) L.OBS (2.159)
M.(,\.254) > .180 (4.572) -065 (1.651)
16-Pin Ceramic Flatpak 4A
1.010 (25.654)
MAX 017 (.432)
NOM
— 1 16 :_(S:]T I
—"— - I
- — -] ) Notes
Pins are Ni Au plated kovar
[ — ¢ 3037608 | 1| 408 (10:363) Gap is kovar
B: :Cl NOM Il 392 (9.957) Base is AlLO,
:SE :3:1 i Cavity size is .110 x . 180 (2.794 x 4.572)
! Package weight is approximately 0.6 gram
) [ S — i
.050 (1.270)
TYP
.400 (10.160)
|«—.266 (6.756)—| .250 (6.350)
.250 (6.350)
.066 (1.676)
.288 (5.791)
006 (.152) " NOM .054 (1.372)
004 {102} l !
] !
.022(.559) .152 (3.861) .010 (0.254) All dimensions in inches bold and
.018(.457) .128 (3.251) NOM millimeters (parentheses)




- -~ _ - ___ -]
Ordering Information
and Package Outlines

16-Pin Ceramic DIP 6Z
.770 (19.558)
[*~".750 (19.050)
e e e o e S
? 8 1 .025 R NOM
.290 (7.366) v (.635) Notes
-275 (6.985) Pins are tin-plated alloy 42
Pins are intended for insertion in hole rows

[; 9 <u> ﬁ.ﬁ 'ZuS %} 4.15 ;\j on .300" (7.620) centers

They are purposely shipped with

SEATING

f PLANE

.200 (5.080)4_‘ .037 (.940) JL.OZO (.508) 0 (19.050)
.100 (2.540) .027 (.686) .016 (.406) MAX
110 (2.794) STANDOFF

.090 (2.286) WIDTH
TYP

|
.060 (1.524) " i e -
_,1 045 (1.143) ' pos;:nve misalignment to facilitate
insertion
325
.219 (5.563) 020 (508) <. 255)”’1 Board-drilling dimensions should equal
170(4318) 7] MIN 015 (3g1)  Your practice for .020 inch (.508) diameter
T L[ pin
1 I Hermetically sealed alumina package
ﬁf:,I'E"GJ,—J 9111279 Cavity size is 160 x .250 (4.064 x 6.350)
T -\ " *The .034-.030 (.864-.762) dimension
.165 (4.191) ] I _JI .05 (1.143) | does not ap;?ly tg the corner pins
.100 (2.540) | *—.015 (381) | Package weight is 2.2 grams
! _,l 415 (10541)__|
.385 (9.779)
.110(2.794) .034 (.864) .020 (.508)
.090 (2.286) .030(.762) .016 (.406)
TYP STANDOFF
WIDTH
24-Pin Ceramic DIP 7C
1.290 (32.766)
1.235 (31.369)
TAYAYAYAYAYAYAYAYAYAYAYAY
12 1
) 030 (.762)
334 zg.ggg; @ & 020 (508) Notes
k - \ Pins are tin-plated alloy 42
.015(.381
1 13 24 025}649; DIA Package material is alumina
VAV ViV PiviV) gl) Pins are intended for insertion in hole rows
.065 (1.651) ‘,‘ L _4 L_ .100 (2.540) 600(15 240) on .600 (15.240) centers
.045 (1.143) .040 (1.016) They are purposely shipped with
;gsqggeg) 570(1 4.480) “positive” misalignment to facilitate
o g0 -395(10.033) ~515(13.081) insertion
: J— , ggg Ejs-gg;’) = Cavity size is .260 x .260 (6.604 x 6.604)
. i \ Package weight is 6.5 grams
! Window—UV transmission glass

All dimensions in inches bold and
millimeters (parentheses)
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]
Ordering Information
and Package Outlines

24-Pin Ceramic DIP ™
1.290 (32.766)
1.235 (31.369)
/'VVVV\/\{VVVVV\
12
.030(.762)
s g omis
. ! Pins are tin-plated alloy 42
13 24 Package material is alumina
VVVVVVVVVVV\V Pins are intended for insertion in hole rows
4‘ L 065 (1.651) 100 (2.540) on .600 (15.240) centers
.045 (1.143) —’1 2040 (1.016) They are purposely shipped with
“positive” misalignment to facilitate
.190 (4.826) ~5°°N ‘(‘);Q“L’- insertion
.140 (3.556) 063 (1.544) Cavity size is .250 x .250 (6.350 x 6.350)
1].025 (0.613) Package weight is 6.5 grams
SEATING

i

f PLANE

.011(.279)
.009 (.229)

200 (5.080) 4 l_, .037(.940) ,‘L.ozo(.soa) 750 (19.050)
.100 (2.540) s.giz‘(bsgg)F .016 (.406) MAX
110(2.794)
.090 (2.286) WIDTH
24-Pin Side-Brazed DIP 7R
1.212 (30.785)
1.188 (30.175)
FRACR R S0 S0 S T S0 Oh S Sy
12 1
025R
590 (14.986) L (635)
565 (14.351) q
l 13 24
Notes
L 500 (12. 700)’] " Loso (1.524) <610 (15.494) Pins are nickel gold-plated kovar or
1480 (12.192) .040 (1.016) | -590 (14.986) alloy 42

Cap is kovar

095 (2.413 500 (12.700)
.060 (1.524) 065 #1.651; 480 (12.192) Base is Ceramic
~°4°—‘L°16) Cavity size is .250 x .250 (6.350 x 6.350)
Package weight is 3.85 grams
SEATING Ty ge weig
PLANE s o0 thost 011 (279) \«
) 160 (4, 1009 (229)
B 110 (2.794)
110 (2.794) ’j L.ozo (.508) 675 (17.145)‘_1
1090 (2.286) 016 {.406) MAX
12 3178 TYP 045 (1.143) TYP
1040 (1.016)
TYP

All dimensions in inches bold and

millimeters (parentheses)




Ordering Information
and Package Outlines

24-Pin Ceramic DIP

1.290 (32.766)

W

1.235 (31.369)
NAYAYAYAYAYAYAYAYAYAYAYAY
12 1
T .030 (.762)
.390(9.910) 020 (.508)
1360 (9.144) @ ¢ Notes
¥ \\ 360 @1aa) Pins are tin-plated alloy 42
13 24 40 (8.640) Package material is alumina
065 (1 55?{1\!18 e VVV\V ( ) Pins are intended for insertion in hole rows
~ g .100 (2. .600 (15.240
1045 (1.143) N ';23 (i'g‘:g; NoM on .600 (15.240) centers
570 (14.478) They are purposely shipped with
1190 (4.826) -540 (13.716) ggg mgg?; “positive” misalignment to facilitate
.14(1 (3.556) ) ,063 (1.600) : : insertion
1].025 (.635) Il Cavity size is .260 x .260 (6.604 x 6.604)
- SEATING ! \ Package weight is 6.5 grams
PLANE / 011 (.279) ,\_/
T .009 (.229)
.200 (5.080) _,‘ l__ .037 (.940) )‘L.ozo (.508) .750 (19.050)
.100 (2.540) .027 (.686) .016 (.406) MAX
110 (2,794) STANDOFF
.090 (2.286) WIDTH
TYP
24-Pin Ceramic DIP 8D
.890 (22.608) —
9 1
.025R
.290 (7.366) (.635)
10 18 Notes
V H.r' H_H V v V V Lu} Kj Pins are tin-plated alloy 42
.065 (1.651) ‘Package material is alumina
.045 (1.143) Pins are intended for insertion in hole rows
on .300 (7.620) centers
.325 (3 255) They are purposely shipped with positive
170 (4.318) 020 ( 508) misalignment to facilitate insertion
y - .015(.381) Package weight is 3.0 grams
H H — —
SEATING 4
PLANE .011(.279)
[<~.009(.229)
—1- L .
135(3.429) e taoe } ‘« | ‘ 15 0525)
115(2.921) ‘>|‘
1102794 o357 940) 045(1 143)
090(2.288) 027 (e86) 015 (:381)
STANDOFF
WIDTH

All dimensions in inches bold and

millimeters (parentheses)




Ordering Information
and Package Outlines

28-Pin Ceramic DIP

1.470(37.338)
1.450 (36.830)

8E

{A\L\A/\N\/\/\!\ H\I\)\/\ﬂ\

.570 (14.478)
.515(13.080)

|

030 (762)

.020 (.508)
e/

15 28
YAV AVAVAVAVAVAVAVAVAVAYAYY
.065(1.651)__( \__ .100 (2.540)
. 14 .040 (1.01 =~
045 (1.143) 040 (1.016) 600(15.240) ___
.190 (4.826) NOM
140 (3.556) 063 (1.600)
T) .025 (.635)
— SEATING
—r PLANE 011(.279)
.009 (.229)
1200 (5.080)___| | .110(2.794) 037(940) || .020(.508) ‘*—'750&?5(050)4
1100 (2.540) .090 (2.286) -027 (.686) .016 (.408)
STANDOFF
WIDTH
18-Pin Plastic DIP 8J
.910 (23.114)
.890 (22.606)
A WA W Wi W Wah Wi W Wl W RSTHrees;
f 9 1 .095 (2.413)
.261 (6.629) T
.251 (6.375) L
1 18
0 | N
WAVAVAVEVEAVEVILVEV IR
.073 11.854) 310 17.874)
e 290 (7,366 ]
’ 030 085 241 6.121)
(.762) (2.159) 231 (5,867,
020 .075
5° TYP (.508) (1.905) »)
\ 5° TYP
Y 5 wownn w—
149 (3.784) | f 015 (.381)
1139 (3.531) . . .010 (.2541
—) F ____ SEATING L———J —/=] —t—r
| PLANE 011 (279
020 125 (3.175) 009\ om0
(5081 MIN § -009 (.229)
MIN R .
050 (1.270) L,H‘ .020 _.l .110L 060 (1.524) L_.370 (9.398) __,
(5381 (2.794) NOM
016 090
(.406) (2.286)

All dimensions in inches bold and
millimeters (parentheses)

Notes

Pins are tin-plated alloy 42

Package material is alumina

Pins are intended for insertion in hole rows
on .600 (15.240) centers

They are purposely shipped with
“positive” misalignment to facilitate
insertion

Cavity size is .240 x .240 (6.096 x 6.096)
Package weight is 7.5 grams

Notes

Pins are tin-plated alloy 42

Package material is plastic

Pins are intended for insertion in hole rows
on .300 (7.620) centers

They are purposely shipped with positive
misalignment to facilitate insertion
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Ordering Information
and Package Outlines

16-Pin Plastic DIP

.740 (18.796)

8K

.760 (19.304)

AYAVAYARAWA Y

f 015 (381) Notes
017 (.432) Pins are tin-plated kovar or alloy 42 nickel
.260 (6.604) : . ) .
240 16,0961 @\ Package material varies depending on the
product line
9 16 Pins are intended for insertion in hole rows
PAYNYAYAYAYEY A BT TS on .300" (7.620) centers
r‘{ l__ ‘_' '__‘ They are purposely shipped with positive
-092 12.337) misalignment to facilitate insertion
ng 1’33:: DA .065 (1.651) .300(7.620) 020 (508 g dg illing di - Id
016 045 (1.143) .290 (7.366) ‘010 (254 Board-drilling dimensions should equal
your practice for .020" (0.510) diameter
|| 7 G pin
-= .015 (.381) e
.200 (5.080) ] NOM T ***The .037-.027 (.940-.690) dimension
MAX o SEATING C===3 " does not apply to the corner leads
PEANE **Notch or ejector hole varies depending
:gg Igg;g: 110 2.794) on the product line
e 1090 (2.286) :g;; it ~ Package weight is 0.9 gram
.110 12.794) 037 (.940) F_.025 (.635)
.090 12.286) -025 (.635) NOM 375 (9.525)
STANDOFF oM
WIDTH***
16-Pin Plastic DIP 9B
.025 (.635)
.020 (508)
760 (19.304) .
N a0e 0081209 Notes
HANANAAAC .ggg Pins are tin-plated kovar or alloy 42 nickel
8 L 1110 (2.794) i i i
1260 (6.604) | _(1.143)8 1090 (3.286) Package material varies depending on the

,240 (6.096)

LJRHHHHHHHVL'\)L\.I(

.065 (1.651)_‘
.045 (1.143)

9 16 .
(2.159)

.050 (1.270)
.040 (1.016)

.025 (0.635)
NOM
1020 (508)
,300 (7.620)
"290 (7,366 010 (254

| S— .015
.200 (5.080) (0.381)
NOM -
SEATING —t
PLANE f .
011
.009
I *kx (279)
.160 (3.810)| .110 037 1.,020 (.508) .375 NOM (.229)
.100 (2.540) 090 027 .016 (.406) (9.625)
(2.794) (.940)
(2.286) (.686)
STANDOFF
WIDTH

All dimensions in inches bold and
millimeters (parentheses)

product line

Pins are intended for insertion in hole rows
on .300" (7.620) centers

They are purposely shipped with
“positive” misalignment to facilitate
insertion

Board-drilling dimensions should equal
your practice for .020” (0.508) diameter
pin

***The .037-.027 (.940-.686) dimension
does not apply to the corner pins
**Notch or ejector hole varies depending
on the product line

Package weight is 0.9 gram
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Distributor Locations







Fairchild Franchised United States and
Semiconductor Distributors Canada
Alabama Hamilton/Avnet Electronics Hamilton/Avnet Electronics

Hall Mark Electronics

4900 Bradford Drive

Huntsville, Alabama 35807

Tel: 205-837-8700 TWX: 810-726-2187

Hamilton/Avnet Electronics

4692 Commercial Drive

Huntsville, Alabama 35805

Tel: 205-837-7210

Telex: None —use HAMAVLECB DAL 73-0511
+Regional Hq. in Dallas, Texas:

Arizona

Hamilton/Avnet Electronics

505 South Madison Drive

Tempe, Arizona 85281

Tel: 602-231-5100 TWX: 910-951-1535

Kierulff Electronics
4134 East Wood Street
Phoenix, Arizona 85040
Tel: 602-243-4101

Wyle Distribution Group

8155 North 24th Avenue

Phoenix, Arizona 85021

Tel: 602-249-2232 TWX: 910-951-4282

California

Anthem Electronics, inc.

21730 Nordhoff Street

Chatsworth, California 91311

Tel: 213-700-1000 TWX: 910-493-2083

Anthem Electronics, Inc.
4125 Sorrento Valley Bivd.
San Diego, California 92121
Tel: 714-279-5200

Anthem Electronics, Inc.
174 Component Drive
San Jose, California 95131
Tel: 408-946-8000

Anthem Electronics, Inc.
2661 Dow Avenue
Tustin, California 92680
Tel: 714-730-8000

Arrow Electronics

9511 Ridge Haven Court
San Diego, California 92123
Tel: 714-565-4800

Arrow Electronics

521 Weddell Avenue

Sunnyvale, California 94086

Tel: 408-745-6600 TWX: 910-339-9371

Avnet Electronics

350 McCormick Avenue

Costa Mesa, California 92626

Tel: 714-754-6111 (Orange County:
213-558-2345 (Los Angeles:

TWX: 910-595-1928

Bell Industries

Electronic Distributor Division

1161 N. Fair Oaks Avenue

Sunnyvale, California 94086

Tel: 408-734-8570 TWX: 910-339-9378

* * This distributor carries Fairchild die products only.

3170 Puliman Avenue
Costa Mesa, California 92626
Tel: 714-641-1850

Hamilton Electro Sales

10912 West Washington Bivd.

Culver City, California 90230

Tel: 213-558-2121 TWX: 910-340-6364

Hamilton/Avnet Electronics

4545 Viewridge Avenue

San Diego, California 92123

Tel: 714-571-7527

Telex: HAMAVELEC SDG 69-5415

Hamilton/Avnet Electronics

1175 Bordeaux Drive

Sunnyvale, California 94086

Tel: 408-743-3355 TWX: 910-379-6486

**Sertech Laboratories

2120 Main Street, Suite 190
Huntington Beach, California 92647
Tel: 714-960-1403

Wyle Electronics

124 Maryland Street

El Segundo, California 80245

Tel: 213-322-8100 TWX: 910-348-7111

Wyle Distributor Group
17872 Cowan Avenue
Irvine, California 92714
Tel: 714-641-1600
Telex: 910-595-1572

Wyle Distribution Group

9525 Chesapeake

San Diego, California 92123

Tel: 714-565-9171 TWX: 910-335-1590

Wyle Distribution Group

3000 Bowers Avenue

Santa Clara, California 95051

Tel: 408-727-2500 TWX: 910-338-0541

Colorado

Arrow Electronics

2121 South Hudson
Denver, Colorado 80222
Tel: 303-758-2100

Bell Industries

8155 West 48th Avenue

Wheatridge, Colorado 80033

Tel: 303-424-1985 TWX: 910-938-0393

Hamilton/Avnet Electronics

8765 E. Orchard Rd., Suite 708
Englewood, Colorado 80111

Tel: 303-740-1000 TWX: 910-935-0787

Wyile Distribution Group

451 East 124th Avenue

Thornton, Colorado 80241

Tel: 303-457-9953 TWX: 910-936-0770

Connecticut

Arrow Electronics

12 Beaumont Road

Wallingford, Connecticut 06492

Tel: 203-265-7741 TWX: 203-265-7741

Commerce Drive, Commerce Park

Danbury, Connecticut 06810

Tel: 203-797-2800

TWX: None — use 710-897-1405
-Regional Hq. in Mt. Laurel, N.J.

Harvey Electronics

112 Main Street

Norwalk, Connecticut 06851
Tel: 203-853-1515

Schweber Electronics
Finance Drive

Commerce Industrial Park
Danbury, Connecticut 06810
Tel: 203-792-3500

Florida

Arrow Electronics

1001 Northwest 62nd Street
Suite 108

Ft. Lauderdale, Florida 33309
Tel: 305-776-7790

Arrow Electronics

50 Woodlake Drive West
Building B

Palm Bay, Florida 32905
Tel: 305-725-1480

Hall Mark Electronics

1671 West McNab Road

Ft. Lauderdale, Florida 33309

Tel: 305-971-9280 TWX: 510-956-3092

Hall Mark Electronics

7233 Lake Ellenor Drive

Orlando, Florida 32809

Tel: 305-855-4020 TWX: 810-850-0183

Hamilton/Avnet Electronics

6801 N.W. 15th Way

Ft. Lauderdale, Florida 33309

Tel: 305-971-2900 TWX: 510-954-9808

Hamilton/Avnet Electronics
3197 Tech Drive, North

St. Petersburg, Florida 33702
Tel: 813-576-3930

Schweber Electronics

2830 North 28th Terrace

Hollywood, Florida 33020

Tel: 305-927-0511 TWX: 510-954-0304

Georgia

Arrow Electronics

2979 Pacific Drive
Norcross, Georgia 30071
Tel: 404-449-8252

Telex: 810-766-0439

Hall Mark Electronics

6410 Atlantic Blvd., Suite 115
Norcross, Georgia 30071

Tel: 404-447-8000 TWX: 810-766-4510

Hamilton/Avnet Electronics

5825-D Peachtree Corners East

Norcross, Georgia 30092

Tel: 404-447-7500

Telex: None —use HAMAVLECB DAL 73-0511
(Regional Hq. in Dallas, Texas:

R
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Fairchild

United States and

Franchised
Semiconductor Distributors Canada
Ilinois Schweber Electronics Schweber Electronics

Arrow Electronics

492 Lunt Avenue
Schaumburg, Illinois 60193
Tel: 312-893-9420

Hall Mark Electronics
1177 Industrial Drive
Bensenville, Illinois 60106
Tel: 312-860-3800

Hamilton/Avnet Electronics

1130 Thorndale Avenue

Bensenville, Illinois 60106

Tel: 312-860-7780 TWX: 910-227-0060

Kierulff Electronics

1536 Landmeier Road

Elk Grove Village, lliinois 60007

Tel: 312-640-0200 TWX: 910-227-3166

Schweber Electronics

1275 Brummel Avenue

Elk Grove Village, lllinois 60007

Tel: 312-364-3750 TWX: 910-222-3453

Indiana

Arrow Electronics

2718 Rand Road
Indianapolis, Indiana 46241
Tel: 317-243-9353

Graham Electronics Supply, Inc.

133 S. Pennsylvania Street
Indianapolis, Indiana 46204

Tel: 317-634-8486 TWX: 810-341-3481

Hamilton/Avnet Electronics !
485 Gradle Drive

Carmel, Indiana 46032

Tel: 317-844-9333

Pioneer Electronics

6408 Castle Place Drive

Indianapolis, indiana 46250

Tel: 317-849-7300 TWX: 810-260-1794

Kansas

Hall Mark Electronics
10815 Lakeview Drive
Lenexa, Kansas 66215
Tel: 913-888-4747

Hamilton/Avnet Electronics

9219 Quivira Road

Overland Park, Kansas 66215

Tel: 913-888-8900

Telex: None —use HAMAVLECB DAL 73-0511
‘Regional Hq. in Dallas, Texas

Maryland

Hall Mark Electronics
6655 Amberton Drive
Baltimore, Maryland 21227
Tel: 301-796-9300

Hamilton/Avnet Electronics

6822 Oak Hall Lane

Columbia, Maryland 21045

Tel: 301-995-3500 TWX: 710-862-1861

Pioneer Electronics

9100 Gaither Road

Gaithersburg, Maryland 20760

Tel: 301-948-0710 TWX: 710-828-9784

9218 Gaither Road
Gaithersburg, Maryland 20760
Tel: 301-840-5900 TWX: 710-828-0536

Massachusetts

Arrow Electronics

Arrow Drive

Woburn, Massachusetts 01801

Tel: 617-933-8130 TWX: 710-393-6770

Gerber Electronics

128 Carnegie Row

Norwood, Massachusetts 02026
Tel: 617-329-2400

Hamilton/Avnet Electronics

50 Tower Office Park

Woburn, Massachusetts 01801

Tel: 617-273-7500 TWX: 710-393-0382

Harvey Electronics

44 Hartwell Avenue

Lexington, Massachusetts 02173

Tel: 617-861-9200 TWX: 710-326-6617

Schweber Electronics

25 Wiggins Avenue

Bedford, Massachusetts 01730
Tel: 617-275-5100

**Sertech Laboratories

1 Peabody Street

Salem, Massachusetts 01970
Tel: 617-745-2450

Michigan

Arrow Electronics

3810 Varsity Drive

Ann Arbor, Michigan 48104
Tel: 313-971-8220

Hamilton/Avnet Electronics

2215 29th Street S.E.

Space AS

Grand Rapids, Michigan 49508

Tel: 616-243-8805 TWX: 810-273-6921

Hamilton/Avnet Electronics

32487 Schoolcraft

Livonia, Michigan 48150

Tel: 313-522-4700 TWX: 810-242-8775

Pioneer Electronics
13485 Stamford

Livonia, Michigan 48150
Tel: 313-525-1800

Schweber Electronics
33540 Schoolcraft
Livonia, Michigan 48150
Tel: 313-525-8100

Minnesota

Arrow Electronics

5230 West 73rd Street
Edina, Minnesota 55435
Tel: 612-830-1800

Hamilton/Avnet Electronics

10300 Bren Road East

Minnetonka, Minnesota 55343

Tel: 612-932-0600

TWX: None — use 910-227-0060
‘Regional Hq. in Chicago, !llinois:

**This distributor carries Fairchild die products only.
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7422 Washington Avenue S.
Eden Prairie, Minnesota 55344
Tel: 612-941-5280

Missouri

Hall Mark Electronics
13789 Rider Trail

Earth City, Missouri 63045
Tel: 314-291-5350

Hamilton/Avnet Electronics

13743 Shoreline Court, East

Earth City, Missouri 63045

Tel: 314-344-1200 TWX: 910-762-0684

New Hampshire

Arrow Electronics

1 Perimeter Road

Manchester, New Hampshire 03103
Tel: 603-668-6968

New Jersey

Arrow Electronics

Pleasant Valley Avenue
Moorestown, New Jersey 08057
Tel: 609-235-1900

Arrow Electronics

285 Midiand Avenue

Saddle Brook, New Jersey 07662
Tel: 201-797-5800

Hall Mark Electronics
Springdale Business Center
2091 Springdale Road

Cherry Hill, New Jersey 08003
Tel: 609-424-0880

Hamilton/Avnet Electronics

10 Industrial Road

Fairfield, New Jersey 07006

Tel: 201-575-3390 TWX: 710-994-5787

Hamilton/Avnet Electronics

#1 Keystone Avenue

Cherry Hill, New Jersey 08003

Tel: 609-424-0100 TWX: 710-940-0262

Harvey Electronics

45 Route 46

Pinebrook, New Jersey 07058

Tel: 201-575-3510 TWX: 710-734-4382

Schweber Electronics

18 Madison Road

Fairfield, New Jersey 07006

Tel: 201-227-7880 TWX: 710-480-4733

Sterling Electronics

774 Pteiffer Bivd.

Perth Amboy, New Jersey 08861
Tel: 201-442-8000 Telex: 138-679

New Mexico

Arrow Electronics

2460 Alamo Avenue S.E.
Albuquerque, New Mexico 87106
Tel: 505-243-4566 :

Bell Industries

11728 Linn Avenue N.E.
Albuguerque, New Mexico 87123

Tel: 505-292-2700 TWX: 910-989-0625



Fairchild
Semiconductor

Franchised
Distributors

United States and
Canada

Hamilton/Avnet Electronics

2524 Baylor Drive, S.E.

Albuquerque, New Mexico 87106

Tel: 505-765-1500

TWX: None — use 910-379-6486
(Regional Hq. in Mt. View, California.

New York

Arrow Electronics

900 Broadhollow Road
Farmingdale, New York 11735

Tel: 516-694-6800

TWX: 510-224-6155 & 510-224-6126

Arrow Electronics

20 Oser Avenue

Hauppauge, New York 11787
Tel: 516-231-1000

Arrow Electronics

P.O. Box 370

7705 Maltlage Drive

Liverpool, New York 13088

Tel: 315-652-1000 TWX: 710-545-0230

*Cadence Electronics

40-17 Oser Avenue
Hauppauge, New York 11787
Tel: 516-231-6722

Components Plus, Inc.

40 Oser Avenue

Hauppauge, New York 11787

Tel: 516-231-9200 TWX: 510-227-9869

Hamilton/Avnet Electronics

5 Hub Drive

Melville, New York 11746

Tel: 516-454-6000 TWX: 510-224-6166

Hamilton/Avnet Electronics

333 Metro Park

Rochester, New York 14623

Tel: 716-475-9130

TWX: None — use 710-332-1201
tRegional Hq. in Burlington, Ma.,

Hamilton/Avnet Electronics

16 Corporate Circle

E. Syracuse, New York 13057

Tel: 315-437-2642 TWX: 710-541-0959

Harvey Electronics
(mailing address

P.O. Box 1208

Binghampton, New York 13902
1shipping address)

1911 Vestal Parkway East

Vestal, New York 13850

Tel: 607-748-8211

Harvey Electronics

60 Crossways Park West

Woodbury, New York 11797

Tel: 516-921-8920 TWX: 510-221-2184

Schweber Electronics

Jericho Turnpike

Westbury, L.I., New York 11590

Tel: 516-334-7474 TWX: 510-222-3660

Summit Distributors, Inc.

916 Main Street

Buffalo, New York 14202

Tel: 716-884-3450 TWX: 710-522-1692

*Minority Distributor

North Carolina

Arrow Electronics

938 Burke Street

Winston Salem, North Carolina 27102
Tel: 919-725-8711 TWX: 510-922-4765

Hamilton/Avnet Electronics
2803 Industrial Drive

Raleigh, North Carolina 27609
Tel: 919-829-8030

Hall Mark Electronics

1208 Front Street, Bldg. K

Raleigh, North Carolina 27609

Tel: 919-823-4465 TWX: 510-928-1831

Pioneer Electronics

103 Industrial Drive

Greensboro, North Carolina 27406
Tel: 919-273-4441

Ohio

Arrow Electronics

7620 McEwen Road
Centerville, Ohio 45459
Tel: 513-435-5563

Arrow Electronics

6238 Cochran Road

Solon, Ohio 44139

Tel: 216-248-3990 TWX: 810-427-9409

Hamilton/Avnet Electronics

954 Senate Drive

Dayton, Ohio 45459

Tel: 513-433-0610 TWX: 810-450-253 1

Hamilton/Avnet Eiectronics

4588 Emery Industrial Parkway

Warrensville Heights, Ohio 44128

Tel: 216-831-3500

TWX: None — use 910-227-0060
:Regional Hq. in Chicago, IlI.

Pioneer Electronics
4800 E. 131st Street
Cleveland, Ohio 44105
Tel: 216-587-3600

Pioneer Electronics

4433 Interpoint Bivd.

Dayton, Ohio 45424

Tel: 513-236-9900 TWX: 810-459-1622

Schweber Electronics

23880 Commerce Park Road
Beachwood, Ohio 44122

Tel: 216-464-2970 TWX: 810-427-9441

Oklahoma

Hall Mark Electronics

5460 S. 103rd East Avenue

Tulsa, Oklahoma 74145

Tel: 918-835-8458 TWX: 910-845-2290

Oregon

Hamilton/Avnet Electronics
6024 S.W. Jean Road
Building C, Suite 10

Lake Oswego, Oregon 97034
Tel: 503-635-8157
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Pennsylvania

Arrow Electronics

650 Seco Road

Monroeville, Pennsylvania 15146
Tel: 412-856-7000

Pioneer Electronics

261 Gibraltar Road

Horsham, Pennsylvania 19044

Tel: 215-674-4000 TWX: 510-665-6778

Pioneer Electronics

259 Kappa Drive

Pittsburgh, Pennsylvania 15238

Tel: 412-782-2300 TWX: 710-795-3122

Schweber Electronics

101 Rock Road

Horsham, Pennsyivania 19044
Tel: 215-441-0600

Texas

Arrow Electronics

13715 Gamma Road

Dallas, Texas 75234

Tel: 214-386-7500 TWX: 910-860-5377

Arrow Electronics

10700 Corporate Drive, Suite 100
Stafford, Texas 77477

Tel: 713-481-4100 TWX: 910-880-4439

Hall Mark Electronics
12211 Technology Bivd.
Austin, Texas 78759
Tel: 512-258-8848

Hall Mark Electronics

11333 Page Mill Drive

Dallas, Texas 75243

Tel: 214-343-5000 TWX: 910-867-4721

Hall Mark Electronics
8000 Westglen
Houston, Texas 77063
Tel: 713-781-6100

Hamilton/Avnet Electronics

2401 Rutland Drive

Austin, Texas 78758

Tel: 512-837-8911 TWX: 910-874-1319

Hamilton/Avnet Electronics

8750 Westpark

Houston, Texas 77063

Tel: 713-780-1771

Telex: HAMAVLECB HOU 76-2589

Hamilton/Avnet Electronics

2111 W. Walnut Hill Lane

Irving, Texas 75062

Tel: 214-659-4111

TWX: 910-860-5929 HAVDLAS IRVG

Schweber Electronics, Inc.

4202 Beltway Drive

Dallas, Texas 75234

Tel: 214-661-5010 TWX: 910-860-5493

Schweber Electronics, Inc.

10625 Richmond, Suite 100

Houston, Texas 77042

Tel: 713-784-3600 TWX: 910-881-1109



Fairchild
Semiconductor

United States and
Canada

Franchised
Distributors

Sterling Electronics

4201 Southwest Freeway

Houston, Texas 77027

Tel: 713-627-9800 TWX: 910-881-5042
Telex: STELECO HOUA 77-5299

Utah

Bell Industries

3639 West 2150 South

Salt Lake City, Utah 84120

Tel: 801-972-6969 TWX: 910-925-5686

Hamilton/Avnet Electronics

1585 West 2100 South

Salt Lake City, Utah 84119

Tel: 801-972-2800

TWX: None — use 910-379-6486
Regional Hg. in Mt. View, Ca..

Washington

Arrow Electronics

14320 N.E. 21st Street

Bellevue, Washington 98005

Tel: 206-643-4800 TWX: 910-443-3033

Hamilton/Avnet Electronics

14212 N.E. 21st Street

Bellevue, Washington 98005

Tel: 206-453-5844 TWX: 910-443-2449

Radar Electronic Co.. Inc.

168 Western Avenue W.

Seattle, Washington 98119

Tel: 206-282-2511 TWX: 910-444-2052

Wyle Distribution Group

1750 132nd Avenue N.E.

Bellevue, Washington 98005

Tel: 206-453-8300 TWX: 910-444-1379

Wisconsin

Hall Mark Electronics

9657 South 20th Street
Oakcreek, Wisconsin 53154
Tel: 414-761-3000

Hamilton/Avnet Electronics

2975 South Moorland Road

New Berlin, Wisconsin 53151

Tel: 414-784-4510 TWX: 910-262-1182

Canada

Future Electronics Inc.

4800 Dufferin Street

Downsview, Ontario, M3H 5S8, Canada
Tel: 416-663-5563

Future Electronics Inc.

Baxter Center

1050 Baxter Road

Ottawa, Ontario, K2C 3P2, Canada
Tel: 613-820-8313

Future Electronics Inc.

237 Hymus Bivd.

Pointe Clare \Montreal , Quebec, HIR 5C7, Canada
Tel: 514-694-7710 TWX: 610-421-3251

Hamilton/Avnet Canada Ltd.

6845 Rexwood Road, Units 3-4-5
Mississauga, Ontario, L4V 1R2, Canada
Tel: 416-677-7432 TWX: 610-492-8867

Hamilton/Avnet Canada Ltd.

210 Colonnade Road

Nepean, Ontario, K2E 7L5, Canada
Tel: 613-226-1700

Hamilton/Avnet Canada Ltd.

2670 Sabourin Street

St. Laurent, Quebec, H4S 1M2, Canada
Tel: 514-331-6443 TWX: 610-421-3731

Semad Electronics Ltd.

620 Meloche Avenue

Dorval, Quebec, H9P 2P4, Canada
Tel: 604-299-8866 TWX: 610-422-3048

Semad Electronics Ltd.

105 Brisbane Avenue

Downsview, Ontario, M3J 2K6, Canada
Tel: 416-663-5670 TWX: 610-492-2510

Semad Electronics Ltd.

864 Lady Ellen Place

Ottawa, Ontario K1Z 5M2, Canada
Tel: 613-722-6571 TWX: 610-562-1923
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Fairchild Sales United States and
Semiconductor Representatives Canada
California Ohio

Magna Sales, Inc.

3333 Bowers Avenue, Suite 295
Santa Clara, California 95051

Tel: 408-727-8753 TWX: 910-338-0241

Colorado

Simpson Associates, Inc.

2552 Ridge Road

Littleton, Colorado 80120

Tel: 303-794-8381 TWX: 910-935-0719

Hiinois

Micro Sales, Inc.

54 W. Seegers Road

Arlington Heights, lllinois 60005

Tel: 312-956-1000 TWX: 910-222-1833

Maryland

Delta Il Associates

1000 Century Plaza, Suite 224
Columbia, Maryland 21044

Tel: 301-730-4700 TWX: 710-826-9654

Massachusetts

Spectrum Associates, Inc.

109 Highland Avenue

Needham, Massachusetts 02192

Tel: 617-444-8600 TWX: 710-325-6665

Minnesota

PSI Company

5315 West 74th Street

Edina, Minnesota 55435

Tel: 612-835-1777 TWX: 910-576-3483

Missouri

Micro Sales, Inc.

514 Earth City Plaza, Suite 314
Earth City, Missouri 63045
Tel: 314-739-7446

Nevada

Magna Sales, Inc.

4560 Wagon Wheel Road
Carson City, Nevada 89701
Tel: 702-883-1471

New York

Lorac Sales, Inc.

550 Old Country Road, Room 410
Hicksville, New York 11801

Tel: 516-681-8746 TWX: 510-224-6480

Tri-Tech Electronics, Inc.

3215 E. Main Street

Endwell, New York 13760

Tel: 607-754-1094 TWX: 510-252-0891

Tri-Tech Electronics, Inc.

590 Perinton Hills Office Park
Fairport, New York 14450

Tel: 716-223-5720 TWX: 510-253-6356

Tri-Tech Electronics, Inc.

6836 E. Genesee Street

Fayetteville, New York 13066

Tel: 315-446-2881 TWX: 710-541-0604

Tri-Tech Electronics, Inc.

19 Davis Avenue

Poughkeepsie, New York 12603

Tel: 914-473-3880 TWX: 510-253-6356

The Lyons Corporation

4812 Frederick Road, Suite 101
Dayton, Ohio 45414

Tel: 513-278-0714 TWX: 810-459-1803

The Lyons Corporation

4615 West Streetsboro, Suite 203
Richfield, Ohio 44286

Tel: 216-659-9224 TWX: 810-459-1803

Oregon

Magna Sales, Inc.

8285 S.W. Nimbus Avenue, Suite 138
Beaverton, Oregon 97005

Tel: 503-641-7045 TWX: 910-467-8742

Utah

Simpson Associates, Inc.

7324 South 1300 East, Suite 350
Midvale, Utah 84047

Tel: 801-566-3691 TWX: 910-925-4031

Washington

Magna Sales, Inc.

Benaroya Business Park
Building 3, Suite 115

300 120th Avenue, N.E.
Bellevue, Washington 98004
Tel: 206-455-3190

Wisconsin

Larsen Associates

10855 West Potter Road

Wauwatosa, Wisconsin' 53226

Tel: 414-258-0529 TWX: 910-262-3160

Canada

R.N. Longman Sales, Inc. L.S.I..

1715 Meyerside Drive, Suite 1
Mississauga, Ontario, L5T 1C5 Canada
Tel: 416-677-8100 TWX: 610-492-8976

R.N. Longman Sales, Inc.  L.S.I.
16891 Hymus Blivd.

Kirkland, Quebec, H9H 3L4 Canada
Tel: 514-694-3911 TWX: 610-422-3028




Fairchild
Semiconductor

Sales
Offices

United States and
Canada

Alabama

Huntsville Office

500 Wynn Drive, Suite 511
Huntsville, Alabama 35805
Tel: 205-837-8960

Arizona

Phoenix Office

2255 West Northern Road, Suite B112
Phoenix, Arizona 85021

Tel: 602-864-1000 TWX: 910-951-1544

California

Los Angeles Office”

Crocker Bank Bldg.

15760 Ventura Blivd., Suite 1027
Encino, California 91436

Tel: 213-990-9800 TWX: 910-495-1776

San Diego Office”

7867 Convoy Court, Suite 312

San Diego, California 92111

Tel: 714-279-7961 TWX: 910-335-1512

Santa Ana Office”

1570 Brookhollow Drive, Suite 206
Santa Ana, California 92705

Tei: 714-557-7350 TWX: 910-595-1109

Santa Ciara Office”

3333 Bowers Avenue, Suite 299
Santa Clara, California 95051

Tel: 408-987-9530 TWX: 910-338-0241

Colorado

Denver Office

7200 East Hampden Avenue, Suite 206
Denver, Colorado 80224

Tel: 303-758-7924

Connecticut

Danbury Office

57 North Street, #206
Danbury, Connecticut 06810
Tel: 203-744-4010

Florida

Ft. Lauderdale Office

Executive Plaza, Suite 112

1001 Northwest 62nd Street

Ft. Lauderdale, Florida 33309

Tel: 305-771-0320 TWX: 510-955-4098

Orlando Office*

Crane’s Roost Office Park

399 Whooping Loop

Altamonte Springs, Florida 32701

Tel: 305-834-7000 TWX: 810-850-0152

Georgia

Atlanta Sales Office
Interchange Park, Bldg. 2
4183 N.E. Expressway
Atlanta, Georgia 30340
Tel: 404-939-7683

Hllinois

Itasca Office

500 Park Bivd., Suite 575
Itasca, lllinois 60143

Tel: 312-773-3300

* Field Application Engineer

Indiana

Ft. Wayne Office

2118 Inwood Drive, Suite 111

Ft. Wayne, Indiana 46815

Tel: 219-483-6453 TWX: 810-332-1507

Indianapolis Office

7202 N. Shadeland, Room 205

Castle Point

Indianapolis, Indiana 46250

Tel: 317-849-5412 TWX: 810-260-1793

Kansas

Kansas City Office

8600 West 110th Street, Suite 209
Overland Park, Kansas 66210
Tel: 913-649-3974

Maryland

Columbia Office

1000 Century Plaza, Suite 225
Columbia, Maryland 21044

Tel: 301-730-1510 TWX: 710-826-9654

Massachusetts

Framingham Office

5 Speen Street

Framingham, Massachusetts 01701
Tel: 617-872-4900 TWX: 710-380-0599

Michigan

Detroit Office”

21999 Farmington Road

Farmington Hills, Michigan 48024
Tel: 313-478-7400 TWX: 810-242-2973

Minnesota

Minneapolis Office”

4570 West 77th Street, Room 356
Minneapolis, Minnesota 55435

Tel: 612-835-3322 TWX: 910-576-2944

New Jersey

Wayne Office”

580 Valley Road

Wayne, New Jersey 07470

Tel: 201-696-7070 TWX: 710-988-5846

New Mexico

Albuquerque Office

North Building

2900 Louisiana N.E. South G2
Albuquerque, New Mexico 87110

Tel: 505-884-5601 TWX: 910-379-6435

New York

Fairport Office

815 Ayrault Road
Fairport, New York 14450
Tel: 716-223-7700

Melville Office

275 Broadholiow Road, Suite 219
Melville, New York 11747

Tel: 516-293-2900 TWX: 510-224-6480

Poughkeepsie Office

19 Davis Avenue

Poughkeepsie, New York 12603

Tel: 914-473-5730 TWX: 510-248-0030

North Carolina

Raleigh Office

1100 Navaho Drive, Suite 112
Raleigh, North Carolina 27609
Tel: 919-876-9643
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Ohio

Dayton Office

5045 North Main Street, Suite 105
Dayton, Ohio 45414

Tel: 513-278-8278 TWX: 810-459-1803

Oklahoma

Tulsa Office

9810 East 42nd Street, Suite 127
Tulsa, Oklahoma 74145

Tel: 918-627-1591

Oregon

Portland Office

8285 S.W. Nimbus Avenue, Suite 138
Beaverton, Oregon 97005

Tel: 503-641-7871 TWX: 910-467-7842

Pennsyivania

Philadelphia Office*

2500 Office Center

2500 Maryland Road

Willow Grove, Pennsylvania 19090
Tel: 215-657-2711

Tennessee

Knoxville Office

Executive Square ||

9051 Executive Park Drive, Suite 502
Knoxville, Tennessee 37923

Tel: 615-691-4011

Texas

Austin Office

9027 North Gate Bivd., Suite 124
Austin, Texas 78758

Tel: 512-837-8931

Dallas Office

1702 North Collins Street, Suite 101
Richardson, Texas 75081

Tel: 214-234-3391 TWX: 910-867-4757

Houston Office

9896 Bissonnet-2,, Suite 470
Houston, Texas 77036

Tel: 713-771-3547 TWX: 910-881-8278

Canada

Toronto Regional Office

1590 Matheson Blvd., Unit 26
Mississauga, Ontario L4W 1J1, Canada
Tel: 416-625-7070 TWX: 610-492-4311



Fairchild

Sales International

Semiconductor Offices

Australlia Japan

Fairchild Australia Pty Ltd. Fairchild Japan Corporation
Branch Office Third Floor Pola Bldg.

F.A.l. Insurance Building
619 Pacific Highway

St. Leonards 2065

New South Wales, Australia
Tel: 102 .-439-5911

Telex: AA20053

Austria and Eastern Europe
Fairchild Electronics

A-1010 Wien

Schwedenplatz 2

Tel: 0222 635821 Telex: 75096

Benelux

Fairchild Semiconductor

Ruysdaelbaan 35

5613 Dx Eindhoven

The Netherlands

Tel: 00-31-40-446909 Telex: 00-1451024

Brazil

Fairchild Semiconductores Ltda.
Caixa Postal 30407

Rua Alagoas, 663

01242 Sao Paulo, Brazil

Tel: 66-9092 Telex: 011-23831
Cable: FAIRLEC

France

Fairchild Camera & Instrument S.A.
121, Avenue d'ltalie

75013 Paris, France

Tel: 331-584-55 66

Telex: 0042 200614 or 260937

Germany

Fairchild Camera and Instrument GmBH
Daimlerstrasse 15

8046 Garching Hochbruck

Munich, Germany

Tel: .089. 320031 Telex: 52 4831 fair d

Fairchild Camera and Instrument GmBH
Oeltzenstrasse 15

3000 Hannover

W. Germany

Tel: 0511 17844 Telex: 09 22922

Fairchild Camera and Instrument GmBH
Poststrasse 37

7251 Leonberg

W. Germany

Tel: 07152 41026 Telex: 07 245711

Hong Kong

Fairchild Semiconductor \HK . Ltd.
135 Hoi Bun Road

Kwun Tong

Kowloon, Hong Kong

Tel: 3-440233 and 3-890271

Telex: HKG-531

Italy

Fairchild Semiconducttori, S.P.A.

Via Flamenia Vecchia 653

00191 Roma, ltaly

Tel: 06 327 4006 Telex: 63046 FAIR ROM

Fairchild Semiconducttori S.P.A.
Viale Corsica 7

20133 Milano, italy

Tel: 296001-5 Telex: 843-330522

1-15-21, Shibuva
Shibuya-Ku, Tokyo 150, Japan
Tel: 03 400 8351 Telex: 242173

Fairchild Japan Corporation
Yotsubashi Chuo Bldg.
1-4-26, Shinmachi

Nishi-Ku, Osaka 550, Japan
Tel: 06-541-6138/9

Korea

Fairchild Semikor Ltd.

K2 219-6 Gari Bong Dong

Young Dung Po-Ku

Seoul 150-06, Korea

Tel: 85-0067 Telex: FAIRKOR 22705

mailing address
Central P.O. Box 2806

Mexico

Fairchild Mexicana S.A.

Bivd. Adoiofo Lopez Mateos No. 163
Mexico 19, D.F.

Tel: 905-563-5411 Telex: 017-71-038

Scandinavia

Fairchild Semiconductor AB
Svartengsgatan 6

§-11620 Stockhoim

Sweden

Tel: 8-449255 Telex: 17759

Singapore

Fairchild Semiconductor Pty. Ltd.

No. 11, Lorong 3

Toa Payoh

Singapore 12

Tel: 531-066 Telex: FAIRSIN-RS 21376

Taiwan

Fairchild Semiconductor Ltd.
Hsietsu Bldg., Room 502

47 Chung Shan North Road
Sec. 3 Taipei, Taiwan

Tel: 573205 thru 573207

United Kingdom

Fairchild Camera and Instrument Ltd.
Semiconductor Division

230 High Street

Potters Bar

Hertfordshire EN6 5BU

England

Tel: 0707 51111 Telex: 262835

Fairchild Semiconductor Ltd.

17 Victoria Street

Craigshill

Livingston

West Lothian, Scotland-EH54 5BG

Tel: Livingston 0506 32891 Telex: 72629

GEC-Fairchild Ltd.

Chester High Road

Neston

South Wirral L64 3UE
Cheshire, England

Tel: 051-336-3975 Telex: 629701
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A Schlumberger Company

Fairchild reserves the right to make changes in the circuitry or
specifications at any time without notice. Manufactured under one of
e following US Patents. 2981877, 3015048, 3064167, 3108359
3117260; other patents pending. Fairchild cannol assume responsi
bility [or use of any ci itry described other than circuitry embodied in
a Faircnind product. No other circuit patent ficenses are implied
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