












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FAIRCHILD CMOS * 40193B/54/74C193

DC CHARACTERISTICS: Vpp as shown, Vgg = 0 V (See Note 1)

LIMITS
SYMBOL | PARAMETER Vpp=5V Vpp=10V Vpp=15V UNITS TEMP TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP { MAX | MIN [ TYP | MAX
Quiescent 20 40 80 MIN, 25°C
XC A
| Power 150 300 600 MAX All inputs at
oo supply [ 5 10 20 | [MIN,25°C 0V orVpp
Current 150 .300 600 a MAX

AC CHARACTERISTICS AND SET-UP REQUIREMENTS: Vpp as shown, Vgg =0 V, Ta = 26°C (See Note 2)

LIMITS
SYMBOL PARAMETER Vpp =5V Vpp =10V Vpp=15V UNITS | TEST CONDITIONS
MIN | TYP | MAX |MIN | TYP | MAX | MIN | TYP | MAX
tPLH X 245 | 490 105 | 210 70 175
Propagation Delay, CPy to Qp ns
tPHL 245 | 490 105 | 210 70 175
tpLH . 245 | 490 105 | 210 70 175
Propagation Delay, CPp to Q, ns
tPHL 245 | 490 105 | 210 70 | 175
t — 130 | 260 60 | 120 40 96
PLH Propagation Delay, CPy to TCy ns
tPHL 130 | 260 60 | 120 40 96
t JR— 145 | 290 0 | 120 40 96
PLH Propagation Delay, CPp to TCp 6 ns
tPHL 145 | 290 60 | 120 40 96
tPHL Propagation Delay, MR to Qp 270 | 540 120 | 240 80 192 ns
Propagation Delay, MR to
tPLH Tropagation Delay 370 | 740 170 | 340 105 | 270| ns |C_=50pF,
TCyor TCp
R =200 k&
tPLH . — 270 | 540 110 | 220 70 | 175 .
Propagation Delay, PL to Qp ns Input Transition
tPHL 270 | 540 110 | 220 70 175 !
Times <20 ns
tTLH " . 55 | 135 30 75 20 45
Output Transition Time ns
tTHL 55 | 135 30 75 20 45
twCP Min. CPy or CPp Pulse Width 170 | 85 75 30 60 | 20 ns
twMR Minimum MR Pulse Width 180 | 60 80 | 30 64 | 20 ns
twPL Minimum PL Pulse Width 150 | 75 85 | 25 52 | 20 ns
trec MR Recovery Time 150 75 65 30 52 20 ns
trec PL Recovery Time 150 | 75 65 | 30 52 | 20 ns
ts Set-Up Time, Py, to PL 170 | 85 75 | 30 60 | 20 ns
th Hold Time, Py, to PL 0| -83 0| -28 0|-19
fmAX Input Count Frequency (Note 3) 2 4 4 8 5| 12 MHz

Notes on following page.
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FAIRCHILD CMOS * 40193B/54/74C193

NOTES:

1. Additional DC Characteristics are listed in this section under 4000B Series CMOS Family Characteristics.

2. Propagation Delays and Output Transition Times are graphically described in this section under 4000B Series CMOS Family Characteristics.
3. For fppax, input rise and fall times are greater than or equal to 5 ns and less than or equal to 20 ns.
4.

It is recommended that input rise and fall times to the Clock Input be less than 15 us at Vpp = 5V, 4 us at VbD =10V, and 3 us at
Vpp =15 V.

SWITCHING WAVEFORMS

CPy OR CPp

Pn

MR 50%

RECOVERY TIMES FOR PL AND MR,
__ MINIMUM PULSE WIDTHS FOR CPy,CPp,
PL AND MR AND SET-UP AND HOLD TIMES P, TOPL

NOTE: Set-up and Hold Times are shown as positive values but may be specified as negative values.
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40194B
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER

DESCRIPTION — The 40194B is a 4-Bit Bidirectional Shift Register with two Mode Control Inputs

(Sg, S1), a Clock Input (CP), a Serial Data Shift Left Input (DgL), a Serial Data Shift Right Input LOGIC SYMBOL
(DgR), four Parallel Data Inputs (Pg-P3), an overriding asynchronous Master Reset Input (MR) and 2 3 4 5 6 7
four Buffered Parallel Outputs (Qg-Q3). I l J | | |

When LOW, the Master Reset Input (MR) resets all stages and forces all Outputs (Qg-Q3) LOW,
overriding all other input conditions. When the Master Reset Input (MR) is HIGH, the operating mode

Dsp Po Py Pz P3 Dg

9 —so

is controlled by the two Mode Control Inputs (Sg, S1) as shown in the Truth Table. Serial and parallel 10— 401948
operation is edge-triggered on the LOW-to-HIGH transition of the Clock Input (CP). The inputs at 11—ce
which the data is to be entered and the Mode Control Inputs (Sg, Sq) must be stable for & set-up time M7 G0 % Q2 O3
before the LOW-to-HIGH transition of the Clock Input CP). ? I [ l l
115 14 13 12
Vpp = Pin16
Vgs = Pin 8

CONNECTION DIAGRAM

e TYPICAL SHIFT FREQUENCY OF 14 MHz AT Vpp =10V DIP (TOP VIEW)
e ASYNCHRONOUS MASTER RESET
e HOLD (DO NOTHING) MODE
e FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS
e POSITIVE EDGE-TRIGGERED CLOCK
PIN NAMES
So. S1 Mode Control Inputs
Po-P3 Parallel Data Inputs
Dgr Serial (Shift Right) Data Input
. . NOTE:
Dsp Serial (Shift Left) Data Input The Flatpak version has the same
cP_ Clock Input (L—~H Edge-Triggered) pinouts (Connection Diagram) as the
MR Master Reset Input (Active LOW) Dual In-line Package.
Qo-Q3 Parallel Outputs
LOGIC DIAGRAM
Py P2 P3
® ® ®
1 [ 119,
by pebaded Ll hed b

Pin 16

Vgs = Pin 8

= Pin Numbers ?_D 001 Lu 01—4 D 0}

Q3
cP

Cp Cp Cp

Y
i
—1-01 S

Q Q Q, Q3
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FAIRCHILD CMOS * 40194B

TRUTH TABLE

OPERATING INPUTS (MR = H) OUTPUTS AT tn41
MODE S1 | So | Dsr | Dsv | PoP1P2P3 [ Qo| Q1] Q2| Q3
Hold L L X X X Q| Q1| Q2 | Q3
Shift Left H L X L X Qi Q) Q3| L
) H L X H X Q| Qy| Q3 H
Shift Right L H L X X L | Q| Q|02
L H H X X H | Q| Q1| Qo
H H X X L L L L L
Parallel Load :
H H X X H H H H H
H = HIGH Voltage Level X = Don’t Care
L = LOW Voltage Level (th+1) = Indicates state after next LOW-to-HIGH clock transition.
DC CHARACTERISTICS: Vpp as shown, Vgg = 0 V (See Note 1)
LIMITS
SYMBOL | PARAMETER Vpp=5V Vpp =10V Vpp =15V UNITS | TEMP | TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX | MIN [*TYP | MAX
Quiescent 20 40 80 MIN, 25°C
XC KA
. Power 150 300 600 MAX All inputs at
Supply XM 5 10 20 oA MIN, 25°C 0VorVpp
Current 150 300 600 MAX

AC CHARACTERISTICS AND SET-UP REQUIREMENTS: Vpp as shown, Vgg =0V, Tp = 25°C (See Note 2)

LIMITS
SYMBOL PARAMETER Vpp=5V Vpp=10V Vpp = 15V UNITS |TEST CONDITIONS
MIN |TYP [MAX |[MIN |TYP [MAX [MIN [TYP [MAX
tPLH . 100 | 180 45 | 80 35 64
Propagation Delay, CP to Q ns
tPHL 100 | 180 45 80 35 64
tPHL Propagation Delay, MR to Q 100 | 180 45 | 80 35 64 | ns
tTHL " . 75 | 135 40 70 25 45
Output Transition Time ns
tTLH 75 | 135 40 | 70 25 | 45
t Set-Up Time, 80 40 40 20 32 15
) PeP pD”neD to CP CL =80pF,
03 DsL. BsR to ns  |RL =200k
th Hold Time, -10 0 -5 0 -5 .
PoPa. D Deg to CP Input Transition
073 YsL. YUSR Times < 20 ns
g Set-Up Time, S to CP 100 60 50 30 40 20 ns
th Hold Time, S to CP -10 0 -5 0 -5
twCP(L) | Minimum Clock Pulse Width 100 | .60 60 35 48 | 25 ns
twMR(L) | Minimum MR Pulse Width 40 45 | 25 36 | 15 ns
trec Recovery Time for MR 180|100 90 | 50 72 | 35 ns
fMAX Maximum CP Frequency (Note 3) 9 9 14 10 16 MHz
NOTES:

1. Additional DC Characteristics are listed in this section under 40008 Series CMOS Family Characteristics.

2. Propagation Delays and Output Transition Times are graphically described in this section under 40008 Series CMOS Family Characteristics.

3. For fpax, input rise and fall times are greater than or equal to 5 ns and less than or equal to 20 ns.

4. It is recommended that input rise and fall times to the Clock Input be less than 15 us at Vpp =5V, 4 usat Vpp =10V, and 3 us at
Vpp =15 V.
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FAIRCHILD CMOS * 40194B

POWER DISSIPATION PER PACKAGE — mW

CP TO Qp — PROPAGATION DELAY — ns

TYPICAL ELECTRICAL CHARACTERISTICS

POWER DISSIPATION
VERSUS FREQUENCY

-
o
o
o

T T T
Ta = 25°C

100

|
1
Vp

—0O
[0

-

o

10

1.0

10-1

10-2

10-3¢

10-4

102 103

160
140
120
100
80
60
40
20

o

ANPUT FREQUENCY — Hz

104

PROPAGATION DELAY
VERSUS POWER SUPPLY VOLTAGE

T
TA = 26°C

\
CL =50 pF
N
CL=15 pF\\\\
\\-‘—
0o 5 10 15

Vpp — POWER SUPPLY VOLTAGE — V

CP TO Qp, — PROPAGATION DELAY — ns

CP TO Qn — PROPAGATION DELAY — ns

100

PROPAGATION DELAY

VERSUS TEMPERATURE
CL=15pF [ 1]
-6 N ——
VD}/
/
//

o
t

=r"

-60 -20 20 60 100 140

180
160
140
120
100
80
60
40
20

o
0O 20 40 60 80 100 120 140 160

TA — AMBIENT TEMPERATURE — °C

PROPAGATION DELAY
VERSUS LOAD CAPACITANCE

T T
TA = 25°C

VpD = oV

|
Vpp =15V

Ci. — LOAD CAPACITANCE — pF
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FAIRCHILD CMOS + 40194B

SWITCHING TIME WAVEFORMS
The shaded areas indicate when the input is permitted to change for predictable output performance.

50% Y- 50% 50%
cLock ——] N 7
> PHL = twCP(L)><tPLH>|
50% 50%

CLOCK TO OUTPUT DELAYS
CLOCK PULSE WIDTH

OTHER CONDITIONS: S1=L,MR=H,Sg=H

jnl

‘ 50% 7£ 50%

[<tWWMR(L)=>] trec

50%
CLOCK s

[<tPHL |

QUTPUT ﬁ

MASTER RESET‘PULSE WIDTH,
MASTER RESET TO OUTPUT DELAY AND
MASTER RESET TO CLOCK RECOVERY TIME

OTHER CONDITIONS: Sg, S =H

Pg=Pq=Py=P3z=H

Sg = wm wwm |S SHIFT LEFT

$; \

CLOCK

SET-UP (ts) AND HOLD (tp,) TIME FOR SERIAL
DATA (DgR, Dsi ) AND PARALLEL DATA (Pg, Pq, P, P3)

MR = H
*DgR Set-up Time Affects Qg Only
Dg| Set-up Time Affects 0.3 Only

OTHER CONDITIONS:

{STABLE TIME)

AR SEZE W EZ N

e tgo <tj
th th [
cLock 50%  \ 7150%

SET-UP (tg) AND HOLD (t,) TIME FOR S INPUT

OTHER CONDITIONS: MR=H
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401953/74C195/54C195
4-BIT UNIVERSAL SHIFT REGISTER.

, ««

DESCRIPTION — The 40195B is a fully synchronous edge-triggered 4-Bit Shifti%em M‘éﬂ% a Clock

Input {CP), four synchronous Parallel Data Inputs (Pg-P3), two synchronous SerialData Inputs (J, K), LOGIC symMBOL
a synchronous Mode Control Input (PE), Buffered _Outputs from all four bit positions (Qg-Q3), a
Buffered Inverted Output from the last bit position (03) and an overriding asynchronous Master Reset
Input (MR).
Operation is synchronous (except for Master Reset) and is edge-triggered on the LOW-to-HIGH 9 4 5 67
transition of the Clock Input (CP). When the Mode Control Input (PE) is LOW, a LOW-to-HIGH clock I l l l
transition loads data into the register from Parallel Data Inputs (Pg-P3). When the Mode Control Input PE Py Py Pp Py
(PE) is HIGH, a LOW-to-HIGH clock transition shifts data into the first register position from the e 8
Serial Data Inputs (J, K), and shifts all the data in the register one position to the right. D-type entry is 10——cp 401958 aglo— 11
obtained by tying the two Serial Data Inputs (J, K) together. A LOW on the Master Reset Input (MR) 3—0] k
resets all four bit positions (Qg-Q3 = LOW, Qg = HIGH) independent of all other input conditions. MR Qo Q Q; Q3
The 401958 is a direct replacement for the 74C195/54C195. T | I T
o TYPICAL SHIFT FREQUENCY OF 14 MHz AT Vpp = 10V tomeEm
o ASYNCHRONOUS MASTER RESET
e J, KINPUTS TO THE FIRST STAGE
e FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS
e COMPLEMENTARY OUTPUT FROM THE LAST STAGE - b
o POSITIVE EDGE-TRIGGERED CLOCK Voo = Pin16
Vgg = Pin 8

PIN NAMES
PE Parallel Enable Input (Active LOW)
Po-P3 Parallel Data Inputs

First Stage J Input (Active HIGH)
K First Stage K Input (Active LOW)
cP. Clock Input (L — H Edge-Triggered)
MR Master Reset Input (Active LOW)
Qp-Q3 Parallel Outputs

Complementary Last Stage Output

LOGIC DIAGRAM CONNECTION DIAGRAM

DIP (TOP VIEW)

9090  © O

i Om >~ voo 118
25 4 o [

L L 3[]K Q 14
v ' H

AE Po o [

16

%30

s e a; [
e[, a; [In
 —1
I ] S 3 1 s e [Jro
o 0o oo Lo —° %o 8[] vss = []e
Lo| cp Lo cp Lo| cp Lol cp
Qo—4 Q4 Q, _Y‘} a3
Yo ® Y |
Q Q Q3 03
Vpp = Pin 16 NOTE:
vV = Pin 8 The Flatpak version has the same
Ss =P pinouts (Connection Diagram) as the
O = Pin Numbers Dual In-line Package.
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FAIRCHILD CMOS * 40195B/74C195/54C195

TRUTH TABLE

INPUTS (MR = H
OPERATING MODE |— NPUTS | ) QUTPUTS ATts1
PE J Pg Pq Py P3| Qo Qq Qy Q3 3
H | L L] x X x X L Q Q1 Q Q
H | L H| X X Q Q
Shift Mode X X1 QG G 0 G Q
H H L X X X X Qy Qp O Q; Qp
H|H H| X X X X| H Q Q Q 0
L X X L L L L L L L L H
Parallel Entry Mode
L X X H H H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
(tn+1) = Indicates state after next LOW to HIGH clock transition.
DC CHARACTERISTICS: Vpp as shown, Vgg =0 V (See Note 1)
LIMITS
SYMBOL | PARAMETER Vpp=5V Vpp=10V Vpp=15V UNITS TEMP TEST CONDITIONS
MIN [ TYP [ MAX | MIN | TYP | MAX [ MIN | TYP | MAX
Quiescent 20 40 80 MIN, 25°C
XC MA
| Power 150 300 600 MAX All inputs at
bb supply | 5 10 20 [ [min2sc 0VorVpp
Current 150 300 600 | “ MAX
AC CHARACTERISTICS AND SET-UP REQUIREMENTS: Vpp as shown, Vgg =0V, T = 25°C (See Note 2)
LIMITS
SYMBOL PARAMETER Vpp=5V Vpp=10V Vpp =15V UNITS [TEST CONDITIONS
MIN |TYP [MAX |MIN [TYP |[MAX [MIN |[TYP [MAX
tPLH P tion Delay. CP to Q a 100 | 180 45 80 35 64
ropagation ay, o ns
tPHL page v norts 100 | 180 45 | 80 35 | 64
tPHL Propagation Delay, MR to Q3 100 | 180 45 | 80 35 64 | ns
tPHL Propagation Delay, MR to Qp 100 | 180 45 80 35 64 ns
tTHL " . 75 | 135 40 70 25 45
Output Transition Time ns
tTLH 75 | 135 40 70 25 45 C =50 pF,
tg Set-Up Time, J, K, Pg-P3 to CP 80 | 40 40 20 32 15 ns R =200 kQ
th Hold Time, J, K, Pg-P3 to CP 0 |-10 0| -5 0| -5 Input Transition
tg Set-Up Time, PE to CP 100 | 60 50 30 40 | 20 Times < 20 ns
— ns
th Hold Time, PE to CP 0 |-10 0 -5 0 -5
twCP(L) | Minimum Clock Pulse Width 100 60 60 35 48 25 ns
twMR(L) | Minimum MR Pulse Width 75 40 45 25 ei) 15 ns
trec Recovery Time for MR 180 (100 90 | 50 72 | 35 ns
fmax Maximum CP Frequency (Note 3) 4.5 9 9 14 10 | 16 MHz
NOTES:
1. Additional DC Characteristics are listed in this section under 4000B Series CMOS Family Characteristics.
2. Propagation Delays and Output Transition Times are graphically described in this section under 4000B Series CMOS Family Characteristics.
3. For fpgax, input rise and fall times are greater than or equal to 5 ns and less than or equal to 20 ns.
4. It is recommended that input rise and fall times to the Clock Input be less than 15 us at Vpp = 5 V, 4 us at Vpp = 10 V, and 3 us at

Vpp =15 V.
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FAIRCHILD CMOS ¢ 40195B/74C195/54C195

POWER DISSIPATION PER PACKAGE — mW

CPTO Qp, — PROPAGATION DELAY — ns

TYPICAL ELECTRICAL CHARACTERISTICS

POWER DISSIPATION
VERSUS FREQUENCY

-
o
[=
(=

100

I T 1

TA = 25°C
P
B’

10-4

102 103 104 105 106 107

INPUT FREQUENCY — Hz

PROPAGATION DELAY
VERSUS LOAD CAPACITANCE

180
160

T T
TA = 25°C

140
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100

80

vpp=8Y 11—
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VpD = oV

40

I

20

VDD =15V

0
0
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CL — LOAD CAPACITANCE — pF

160

140

120

100
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CP TO Q, — PROPAGATION DELAY — ns

0

o
-60 -20 20 60 100 140

PROPAGATION DELAY

o VERSUS TEMPERATURE
€ 100 T

| CL=15pF | [ \Il
> 90 +— _§ =
< 80 NDD__—1
w —
[a] //‘/
P 70 |—
)
= 60
3

< 50 y

g Voo ==t
o | =15V

| 30 ______\_IDD L

© 10

-9

(8]

TA — AMBIENT TEMPERATURE — °C

PROPAGATION DELAY
VERSUS POWER SUPPLY VOLTAGE

TA = l25°C
\
CL =50 pF
\\\y
CL=15 pF\;\\
N ]
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Vpp — POWER SUPPLY VOLTAGE — V
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FAIRCHILD CMOS

40195B/74C195/54C195

SWITCHING TIME WAVEFORMS
The shaded areas indicate when the input is permitted to change for predictable output performance.

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

o imax ———]

50%

|<—-‘PHL-—-| I‘_ ‘WCP(L)—"*— ‘PLH"I

50%

50% 50%

cLock

OUTPUT

=PE = MR = HIGH

OTHER CONDITIONS: J
K=L&W

MASTER RESET PULSE WIDTH,
MASTER RESET TO OUTPUT DELAY AND
MASTER RESET TO CLOCK RECOVERY TIME

50%

s

|- tpHL >

QuTPUT
* 50% /

50%

“’i‘"‘rec"'

50%

MR(L)

CLOCK

PE = LOW
Pg=Pq =Pg=P3=HIGH

OTHER CONDITIONS:

SET-UP (t5) AND HOLD (t,) TIME FOR SERIAL
DATA (J & K) AND PARALLEL DATA (Pg, Pq, P2, P3)

/

- T

Po P1. P2 P3

ts(L),i

(L) th(H) |

50%
CLOCK

MR = HIGH
*J &K Set-up Time Affects Qg Only

OTHER CONDITIONS:

NOTE:

SET-UP (t;) AND HOLD (t,) TIME FOR PE INPUT

LOAD SERIAL DATA
SHIFT RIGHT

LOAD PARALLEL DATA }

PE

% =~ 77777 -

50%

CLOCK
50%

QUTPUT

MR = HIGH
*Qq State will be Determined
by J & K Inputs

OTHER CONDITIONS:

Set-up Times (tg) and Hold Times (tp) are shown as positive values but may be specified as negative values.
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6508B/6518B
1024-BIT (1024 X 1) CMOS
| RANDOM ACCESS MEMORY WITH-3:ST.

DESCRIPTION — The 6508B/6518B are high-speed, low-power silicon-gate CMOS static RAMs organ-

ized as 1024 words by 1 bit. These RAMs are designed with all inputs and outputs TTL compatible. LOGIC SYMBOLS
These devices operate off a single 5 V power supply with a worst case access time of 250 ns. Data re- 1 15 14
tention is guaranteed at 2.0 V Vcc minimum. Output data has the same polarity as the input data. L l L
The addresses are latched by on-chip address registers. These registers are controlled by the high-to-low pos o we
| transition of chip select input CS (CSq1 on F6518). Chip select input CS (CSq) and WE are designed 2 —1% "
i such that common 1/O operation can be implemented easily for maximum design flexibility. The 3 —~
| 6518B has three chip select inputs for better access control. The 6508B has all the three chip select 4 :’
X inputs tied together as a single CS. : ] A:
| . L . . ) 9 ——q As 65088
‘ The device is ideally suited for memory systems requiring low-power, high-performance, and non- 10 — A,
volatile (backup) operation. 1n—a
i 12 —f Ag
® FAST ACCESS — 250 ns MAX 13 —{ A Dour
e LOWSTANDBY POWER — 20 uA MAX 1
e DATA RETENTION TO Vgc =20V 7
e TTL COMPATIBLE 1/0 Vee = Pin 16
e 3-STATE OUTPUT Vgg = Pin 8
® SINGLE 5V SUPPLY
e ON-CHIP ADDRESS REGISTERS 2 197 16 15
e THREE CHIP-SELECT (6518B) WAL 1)
3 — a CS,CS,CS; Dy WE
MODE OF OPERATION 4 — A
MODE INPUTS OUTPUTS - :
— — — — — A
WE CS1 CS2 CS3 DouTt 7 — A
— 65188
Standby X 1 1 1 HIGH Z vx *
Unselected X 0 0 1 HIGH Z 12 —] a,
X 0 1 0 HIGH Z 13— a
X 1 0 0 HIGH Z 18— 4 Dour
Write 0 0 0 0 HIGH Z T
Read 1 0 0 0 Data H
BLOCK DIAGRAM Vce = Pin 18
Vgg = Pin9
CONNECTION DIAGRAMS
6508B
Ay —>!
Ay =]
i AEQISTERS oECODER @By s28m
Ay —>
D conTRoL COLUMN DECODER, 1/0 O reen >
our
WE ———— )
:;;:—0 conmmoL ADDRESS REGISTERS
¢85yt —————
A
e As A A; Ay Ay _
*CS7, CS,, CS3 on 6508B are all tied together to become CS.
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FAIRCHILD CMOS e 6508B/6518B

ABSOLUTE MAXIMUM RATING

Supply Voltage Voo
Input/Output Voltage Applied
Storage Temperature
Operating Temperature

AC CHARACTERISTICS: Vog =5 V £ 10%, Ta = —25°C to +85°C

8V

Vgs —0.5 V to Vgc +0.5 V
—65°C to 150°C

—25°C to +85°C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
Tc Cycle Time 350 ns ' CL =50 pF (One TTL Load)
Tacc Access Time From CS 250 ns
TAS Address Set-up Time 15 ns
TAH Address Hold Time 50 ns
Teo Output Enable Time 150 ns
Tpo Output Disable Time 150 ns
TesL CS Low 200 ns
TCSH CS HIGH 150 ns
Twp Write Pulse Width 150 ns
Tps Data Set-up Time 150 ns
TbH Data Hold Time 10 ns

DC CHARACTERISTICS: Vg =5 V £ 10%, Ta = —25°C to +85°C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS

VIH Logical “1” Input Voltage Vee —2.0 Vce \%

ViL Logical “0" Input Voltage 4] 08 \

he Input Leakage -1.0 +1.0 LA 0V =ViN = Ve

VOH1 Logical “1'" Output Voltage Vee —0.01 \ louT=0

VOH2 Logical “1"” Output Voltage Vce —2.0 \ louT = -0.2mA

VoL1 Logical “0" Output Voltage Vgg + 0.01 \ louT =0

VoL2 Logical "0’ Output Voltage Vgs + 0.4 Vv louT =2.0mA

lo Output Leakage -1.0 +1.0 MA 0V >=VoyuTt=VeeCS=ViH

lcc STD Supply Current (Standby) 20 A V|4 = Vge or Vss

lcc Supply Current (Operating) 2.0 mA f=1MHz

VDR V¢ for Data Retention 2.0 v

CiN Input Capacitance 7 pF

Cout Output Capacitance 10 pF
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FAIRCHILD CMOS e 6508B/6518B

AC WAVEFORMS
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INTERFACE CIRCUITS FOR CMOS

Fairchild manufactures one of the broadest varieties of Integrated Circuits in the world. In an effort to aid the designer in his
search for compatible interface alternatives, listed below are a number of circuits manufactured by different divisions of
Fairchild Semiconductor and easily compatible with the Fairchild line of Isoplanar CMOS.

Fairchild F54LSXX/74LSXX LOW POWER SCHOTTKY TTL
(Reference: Fairchild Low Power Schottky Data Book and Fairchild Low Power Schottky Designer’s Guide)

When Multi-TTL drive capability is required, the CMOS 4049B and 4050B Hex Buffers can be used to drive two standard
TTL Loads with typical delay of 45 ns (VDD =5 V). These devices, because of the deletion of the Vpp input diode, allow
High Voltage CMOS to 5 Volt TTL translation. For higher performance and additional drive capability each of the following
Fairchild Low Power Schottky devices may be used as interface/logic translating elements with capability of driving up to five
standard TTL Loads. Although the Low Power Schottky devices must be operated from a5V TTL supply, they can accept
input voltages up to 15 V, allowing direct interface with CMOS operated up to 15 V.

F54L800/74L.S00
F541.802/74L.502
F541.504/74L.504
F54L508/74LS08
F54L509/74L.509
F54L810/74L810
F54L811/74LS11

F54L813/74L813
F54L814/74L514
F54L815/74L815
F54L520/74L.520
F54L521/74L821
F54L827/74L827
F541.528/74L528
F54L.830/74L830
F54L832/74L832
F54L833/74L833
F54L837/74L837
F54L838/74L838
F54L.540/741.840
F54L.842/741.842
F541.547/74L547
F541.548/741L.548
F541.549/74L.549
F54L851/74L851
F54L.854/74L854
F541.855/74L.855
F54L873/74L873
F54L875/74LS75
F54L876/74L876
F541L877/74L877
F54LS78/74LS78
F54L.583/74LS83A

*Except For Clock Inputs.

F54L.585/74L585
F541.586/74L.586
F541.589/74L589
F54L.895/74L595B
F54L5107/74L8107
F541.8125/74L.8125
F54L8126/74L8126

F541L.5132/741.5132
F541.5133/74L5133
F541.5136/74L.5136
F541.5138/74L.5138
F541.5139/74L.8139
F54L.5145/741L5145
F54L.8151/74LS151
F54L.8152/74L8152
F54L8153/74L8153
F54L.8155/74L8155
F54L8157/74L8157
F54L8158/74L5158
F54L.5160/74L.8160
F541.5161/74LS161
F54L.8162/74L5162
F541.5163/74L5163
F54L.8164/74L8164
F54L.8165/74L.8165
F54L.5168/74L5168
F541.5169/74L.5169
F54L8170/74L.8170
F54L8173/74L8173
F54L.5174/74L8174
F54L8175/74LS175
F541L.5181/74L5181
F541L.5182/74L.5182
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F541.5189/741.5189
F541L.5190/74L.5190
F54L8191/74LS191
F541L.5192/741L.5192
F54L.5193/74L5193
F54L.8194/74L5194
F54L8195/74LS195
F54L.8196/74L5196*
F54L.5197/74L8197*
F541.5240/741.5240
F54L8241/74L8241
F54L8242/74L.8242
F541L5243/741.5243
F54L5244/74L.5244
F541.5245/741.8245
F54L8247/74L5247
F54L.5248/741L.5248
F541.5249/741.5249
F54L8251/74L5251
F54LS253/74L5253
F541.5256/74L.5256
F54L5257/74L5257
F54L.8258/74L.5258
F54L.5259/74L5259
F54L5260/74L5260
F541.5266/74L.5266
F54L.8273/74L8273
F54L5279/74L8279
F54L.5283/741.5283
F54L.8289/74L.5289
F541.8295/74L8295A
F54L.8298/74L5298
F54L.5299/74L.5299
F54L.8323/74L8323

F54L8352/74L.8352
F541L5353/74L5353
F541.5365/74L.5365
F541.5366/74L.5366
F54L5367/74L5367
F541L.5368/74L5368
F541.8373/74L8373

F54L8374/74L8374
F54L.8375/74L8375
F54L8377/74L8377
F541.5378/74L.5378
F541L.5379/74L8379
F541.8386/74L.S386
F541.8395/74L.8395
F541L.5398/74L.5398
F541.8399/741.8399
F541L.5502/74L.5502
F541.8540/74L.8540
F54L.8541/74L8541
F541.8568/74L.8568
F541L.5569/74L.5569
F54L8573/74L8573
F54L5574/74L8574
F54L.8670/74L.S670




Fairchild Low Power Schottky devices also incorporate a unique Schottky Diode in series with the collector of the output
transistor. This diode allows the output to be pulled substantially higher than VCC- Although the Low Power Schottky devices
must be operated from a 5 V TTL supply, a simple external pullup resistor between the LS output and the CMOS Vpp
power supply will allow direct interface between Low Power Schottky Logic (Vo = 5 V) and high voltage CMOS logic, up
to Vpp = 10V. With the exception of the F74LS00, F74L.S02, F74L.S04, F74LS10, F74LS11, F74LS20, and the F74LS32,

each of the devices listed above will perform the low voltage to high voltage translation.

FAIRCHILD LOW POWER SCHOTTKY
2-Input NAND Gate

Vee

B *‘KL J/‘P—-O OUTPUT
N

3.5k
2.8k




75491 ¢ 75492

MOS TO LED SEGMENT
AND DIGIT DRIVERS

(Reference: Fairchild Linear Integrated Circuits Data Book)

The 75491 and 75491A, LED Quad Segment Digit Drivers interface
MOS signals to common cathode LED displays. High output current
capability makes the devices ideal in time multiplex systems using
segment address or digit'scan method of driving LEDs to minimize the
number of drivers required.

The 76492 and 75492A Hex LED/Lamp Drivers convert MOS signals to
high output currents for LED display digit select or lamp select. The
high output current capability makes the deviees ideal in time multiplex
systems using segment address or digit scan method of driving LEDs to
minimize the number of drivers required.

75491 ¢ 75491A

® 50 mA SOURCE OR SINK CAPABILITY

® LOW INPUT CURRENTS FOR CMOS COMPATIBILITY
e LOW STANDBY POWER

¢ FOUR HIGH GAIN DARLINGTON CIRCUITS

® 10V and 20 V OPERATION

75492 e 75492A

® 250 mA SINK CAPABILITY

® CMOS COMPATIBLE INPUTS

e LOW STANDBY POWER

® SIX HIGH GAIN DARLINGTON CIRCUITS
® 10 V AND 20 V OPERATION

9665 ® 9667 * 9668

HIGH VOLTAGE
HIGH CURRENT
DARLINGTON DRIVERS

(Reference: Fairchild 9665 ® 9666 ® 9667 ® 9668 Data Sheet)

The 9665, 9667 and 9668 are comprised of seven high voltage, high
current npn Darlington Transistor pairs. All units feature common
emitter, open collector outputs. To maximize their effectiveness, these
units contain suppression diodes for inductive loads and appropriate
emmiter-base resistors for leakage.

The 9665 is a general purpose array which may be used with DTL,
TTL, PMOS, CMOS, etc. Input current limiting is done by connecting
an appropriate discrete resistor to each input.

The 9667 has a series base resistor to each Darlington pair, thus allow-
ing operation directly with TTL or CMOS operating at supply voltages
of 5 V.

The 9668 has an appropriate input resistor to allow direct operation
from CMOS or PMOS outputs operating from supply voltages of 6 to 15
V.

e SEVEN HIGH GAIN DARLINGTON TRANSISTOR PAIRS
® HIGH OUTPUT VOLTAGE (Vg =50 V)

¢ HIGH OUTPUT CURRENT (I = 350 mA)

® CMOS COMPATIBLE INPUTS

e SUPPRESSION DIODES FOR INDUCTIVE LOADS

¢ 2WATT PLASTIC DIP PACKAGE ON COPPER PIN FRAME

75491 e 75491A
CONNECTION DIAGRAM
(TOP VIEW)

OUT A
OUT A
Vpp (GND)
ouT B
ouTB

INB

75492 o 75492A
CONNECTION DIAGRAM

(TOP VIEW)

ouT A [1:‘ INA
OUTBé OUTF

INB E INF

Fop (GND)é Voe

INC E INE
Och[e: ouTE

OUTD& IND

9665 e 9667 e 9668
CONNECTION DIAGRAM
(TOP VIEW)

8-7




96L02
LOW POWER DUAL
ONE-SHOT MULTIVIBRATOR

Retriggerable Resettable Monostable Multivibrator
(Reference: Fairchild Low Power TTL Book)

The 96L02 is pin and function compatible with the F4528 Dual
Monostable and exhibits improved stability and speed. It is usable in
5 V CMOS systems.

TYPICAL POWER DISSIPATION OF 25 mW/ONE SHOT
50 ns TYPICAL PROPAGATION DELAY
RETRIGGERABLE 0 TO 100% DUTY CYCLE
FAIRCHILD 4000B COMPATIBLE INPUTS

OPTIONAL RETRIGGER LOCK-OUT CAPABILITY
PULSE WIDTH COMPENSATED FOR Vg AND
TEMPERATURE VARIATIONS

e RESETTABLE

uA7T75
QUAD COMPARATOR
VOLTAGE COMPARATOR

(Reference: Fairchild uA775 Data Sheet)

In a CMOS system it may be necessary to detect differences between
two voltage levels and convert to logic levels. The uA775 Quad
Comparator is capable of operating over the CMOS power supply range.
These comparators have a unique characteristic in that the input
common mode voltage range includes ground, even though operated
from a single power supply voltage. Applications include limit
comparators, simple analog to digital converters; pulse, squarewave and
time delay generators and wide range V¢cQ.

SINGLE SUPPLY OPERATION—+2.0 V TO +36 V

COMPARES VOLTAGES NEAR GROUND POTENTIAL

LOW CURRENT DRAIN—-700 uA TYPICAL

COMPATIBLE WITH ALL FORMS OF CMOS

LOW INPUT BIAS CURRENT-25 nA TYPICAL

LOW INPUT OFFSET CURRENT-25 nA

LOW OFFSET VOLTAGE-5 mV MAX

96L02 LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

-
*

BINIR IR

w

o

L)

o o~

* Leads for external timing

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

output 2| |

ouTpPuT 1[_|

POWER SUPPLY REGULATOR

uA78MG 4-Terminal Regulator
(Reference: Fairchild uA78 MG e tA79 MG Data Sheet)

This single compact regulator with its 500 mA capability is sufficient
for all but the very largest CMOS systems. The adjustable output
voltage feature allows fine tuning of system speed power product.

OUTPUT CURRENT IN EXCESS OF 0.5 A

POSITIVE OUTPUT VOLTAGE 5 TO 30 V

INTERNAL THERMAL OVERLOAD PROTECTION
INTERNAL SHORT CIRCUIT CURRENT PROTECTION
OUTPUT SAFE AREA PROTECTION

POWER MINI DUAL IN-LINE PACKAGE

® & 0 0 0 O

©A78 MGCONNECTION DIAGRAM
DIP (TOP VIEW)

inPUT [ ] [ ]common

output[ | | |controL

NOTE: Heat sink tabs connected to common
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9664
MOS TO LED DIGIT DRIVER

(Reference: Fairchild 9664 Data Sheet)

This driver is ideal for driving high current devices such as LEDs, relays
and lamps. High input impedance allows direct drive from Fairchild
4000B CMOS devices; however, there is some degradation in logic level
at the CMOS output. The 9664 is specified to 10 V operation, the
9664A to 20 V.

150 mA SINK CAPABILITY

CMOS COMPATIBLE INPUTS

VERY LOW STANDBY POWER

SIX HIGH GAIN DARLINGTON CIRCUITS
10 AND 20 V OPERATION

9664/9664A LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

INPUT 1

outpuT 1 [0t

output 2 [ 3 outeuts
INPUT 2 E% 12 [ ] INPUT 6
Vpp (GND) []4
INPUT 3 []
ouTPuT 3 [
outpuT 4 [

9374

DECODER/DRIVER/LATCH

CMOS TO 7-SEGMENT
LED DISPLAY

(Reference: Fairchild 9374 Data Sheet)

This bipolar device contains latches for storage, a 7-segment decoder
and 15 mA constant current drivers. The 9374 must operate at 5 V; its
inputs are also limited to 5 V.

FAIRCHILD 4000B SERIES COMPATIBLE INPUTS

HIGH SPEED INPUT LATCHES FOR DATA STORAGE

15 mA CONSTANT CURRENT SINK CAPABILITY TO
DIRECTLY DRIVE COMMON ANODE LED DISPLAYS
INCREASES INCANDESCENT DISPLAY LIFE

DATA INPUT LOADING ESSENTIALLY ZERO

WHEN LATCH DISABLED

AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF
LEADING EDGE ZEROS AND/OR TRAILING EDGE ZEROS
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9374
LOGIC SYMBOL

TITTT

4 13121110

%

15

Pin 16
Pin 8

Vee
GND

9374
CONNECTION DIAGRAM
DIP (TOP VIEW)




CMOS OSCILLATORS

This application note describes several square-wave oscillator circuits implemented with standard CMOS
gates. In each case, appropriate timing equations, simplifying assumptions, and advantages and disadvantages
are listed.

In general, because of the characteristically high input impedance of CMOS logic elements, more cost
effective oscillators can be constructed offering relatively large timing constants without large capacitors.
In addition, the CMOS oscillator offers:

Very low power dissipation

Operation over a wide power supply voltage range of 3 to 15 volts

Operation over a frequency range of less than 1 Hz to over 23 MHz

Easy interface to other logic families

Relatively good stability with respect to variations in power supply voltage and operating temperature
range

Generally, the use of buffered CMOS gates in oscillator applications is not recommended. Problems occur
because of excessive gain through the buffered element (in excessive of 106) compounded by the slow edge
rates, characteristic of the oscillator circuit. Ringing at the thresholds is very likely, creating false clocks in
the system. This problem is, of course, overcome with the Schmitt Trigger and its associated hysteresis.
Fairchild recommends the 4007UB, 4069UB, 40014B, 4093B and 4583B for all oscillator applications. For
simplication, all applications in this note will be implemented using the 4069UB and 40014B.

Before describing any specific oscillator circuits and in an effort to clear some confusion and a few miscon-
ceptions, Figure 1 illustrates the basic logical oscillator. Any odd number of inverting logic elements will
oscillate naturally when connected in a ring as shown in Figure 1. This is easily seen by treating the inverters
as ideal switches or inverters exhibiting finite propagation delays and ideal switching characteristics. The
basic result is that a HIGH logic level chases itself around the ring. In this case the frequency of oscillation
is dependent upon the total propagation delay through the ring and is given by:

1
2nTp

where:

f = frequency of oscillation (Hz)
n = number of inverting gates in the ring
Tp = propagation delay per gate (seconds)

FIGURE 1. ANY ODD NUMBER OF INVERTING GATES WILL ALWAYS OSCILLATE
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The practicality of such a circuit is limited by the fact that the frequency of oscillation is dependent upon
Tp and therefore limited to a few specific values determined by Tp. Furthermore, stability of such a circuit
is heavily dependent upon Tp’s variation with temperature, power supply voltage and output loading.
Figure 2 illustrates expected variations in propagation delay for the 4069UB.

PROPAGATION DELAY PROPAGATION DELAY
VERSUS TEMPERATURE VERSUS LOAD CAPACITANCE
3 T wor—TT
CL=15pF Ta=25C
30 120
g 25 < 100 A
! > N LA
>
« - 5 éb/ ]
= 20 5V o 8o ©,
o = Niy) >
VpD /- [=] /
o tpHL Y = o
F4 =5 ™ ° R o
o — _NpO ] = 2z
£ 15 LN e 7 60 Jo°
g t Vpp=10V Q
%) PLH VDD M
< toul VDD =10V N L~ |
& 10— L S 40 - 1 oV
£ =15V e : 4 i V28 -
N tpH VDD~ L ~ 15V
5 T 1 + } 20 e tprL \pPD
tpHL VDD=15V // oL l
0 I 0
0

—60 -20 20 60 100 140 0 4 80 120 160 200
Ta— AMBIENT TEMPERATURE —~°C CL -- LOAD CAPACITANCE — pF

FIGURE 2. PROPAGATION DELAY VERSUS TEMPERATURE, LOAD CAPACITANCE AND POWER
SUPPLY VOLTAGE FOR THE 4069UB

The Logical RC Oscillator

To overcome the disadvantages of the logical oscillator it is necessary to add other circuit elements that
increase loop delay and thus reduce the effect of Tp variation on frequency. This increase in loop delay
necessarily reduces the upper frequency limit for a given configuration, but lends the more important
advantages of frequency predictability and stability.

Figure 3 illustrates a useful three gate oscillator incorporating a resistor capacitor network which does,
in effect, slow the natural frequency of the ring oscillator and, assuming that the RC time constant is large
enough, minimizes any effects of propagation delay and thus any dependence upon temperature, load
capacitance, or operating voltage. With this in mind, it is assumed, hereafter in the analysis, that the logic
elements are ideal, exhibiting negligible propagation delay. If very high oscillation frequencies are required,
this assumption may not be valid.

4069UB  4069UB 4069UB
Va VouTt

Ro Cc R4

o

Vi

FIGURE 3. A THREE GATE RC OSCILLATOR
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Vpp * VTP

Vi
VTN =
V2
Vss H——— ]
" II |
Voo H———p --
I I
Vout i : R
|| '
I
Vss M L — — -——
T I
1)t :, o | VTp=POSITIVE-GOING THRESHOLD VOLTAGE
—>|+ == | Vyy=NEGATIVE-GOING THRESHOLD VOLTAGE
|ty —| [ tg —

FIGURE 4. VOLTAGE WAVEFORMS FOR THE RC OSCILLATOR

As a means of determining a timing equation, Figure 4 illustrates the voltage waveforms at specific points
in the oscillator circuit. As shown, the voltage waveform at V1 does, for short intervals of time, extend
outside the power supply rails. These excursions are clipped at V9 by the standard input protection diodes
found on all Fairchild CMOS logic inputs (Figure 5). At this point another simplifying assumption is made;
input protection diodes D1 and Do exhibit ideal characteristics. Since this assumption tends to have little
overall effect on the voltage waveforms, the error is acceptably small.

Vbb

200 2 D2
NOMINAL
> TO LOGIC
INPUT TRANSISTORS

'ZISm

Vss

FIGURE 5. INPUT PROTECTION CIRCUIT

From Figure 4, the time period T for one cycle is:

T=t1+ta+t3+14

Once again, input protection diodes conduct only during t1 and t3. Similarly, except for input leakage
current, Resistor R conducts only during t1 and t3. Since input impedance is generally very large (> 106Q)

compared to typical values for R1 and Ro, input leakage currents are negligible and it is assumed they can
be ignored. For resistor values greater than a few megohms, this may not be valid (note 1).
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From basic electronics, the timing equation for exponential decay of an RC network (Figure 6) is.

t = —RCIn (v/VQ)

R2 VDD
Thus: t1 ~ —R1C In (——=—
e 1 [R1 +R2] [n <VDD+VTP

v
tg~ —R1C |n<VTN )

DD

R \%
t3~—R1C 2__|ln ( DD )
R1+ Rop 2Vpp - VTN

v
ta~—RqC In <VTP>

DD
R \V; v Y, Y,
and: Tz—R1C 2 In <—————Q—Q-——> + In< DD >+ |n< TN) + In <l>
R1+R2 Vpp +VTp 2Vpp = VTN VDD VbpD
VOLTAGE
4
Vo—

t=—RC In (v/V)

» TIME

SLOPE = —1/RC

FIGURE 6. TIMING FOR THE EXPONENTIAL DECAY OF AN RC NETWORK

For those who prefer their timing equations not to be cluttered with details, several simplifying assumptions
can be made. First, it is assumed that negative and positive threshold voitages are equal (VTN = VTp).
This is a fairly safe assumption since standard gates will generally exhibit very little hysteresis (< 200 mV).
Of course, this assumption is not valid for Schmitt Triggers.

The timing equation simplifies to:

R v v v
Tr~-RC{|—2 | [In(—22 ) + in{=—PD VLo { T
R1+Rop Vpp + VT 2Vpp — VT VbD
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Next, it is assumed that CMOS is the ideal logic family with ideal transfer characteristics and thus, V1 =
Vpp/2. As will be shown later, this can be a very misleading assumption. Nevertheless:

0.405 Ro
T ~ 2R1C| ——== + 0.693
R1+R>

and:
1
0.405 Rop

R1+Ro

f =

2R1C[ + 0.693]

Furthermore:

If Rq =Ry, f~0.559/RqC
If Rq1>>Ro, f ~0.722/R1C
If Rq <<Rp, f~0.455/R¢C

The last assumption is a very attractive one, greatly simplifying the timing equations, but can create correla-
tion problems between paper calculations and actual results. CMOS is not, generally, an ideal logic family
exhibiting ideal transfer characteristics and, in fact, guaranteed threshold limits allow variations in the
timing equation constants which are much greater than those created by variations in Ro/R{ as implied
above.

Standard guarantees for CMOS circuits allow the actual switching threshold to lie in range from roughly
30% of Vpp to 70% of Vpp (V)4 = 0.7 Vpp and V| = 0.3 Vpp). If, in fact, actual thresholds are not
near 0.5 Vpp the above simplifications can be grossly invalid. As a means of illustration, simplified timing
equations have been generated assuming that VT = 0.7 Vpp and VT = 0.3 Vpp. The results are shown in
Figure 7. Also shown are the results of actual tests performed on the 4069UB with manufacturing date
codes from over three years of production. Actual data implies that more accurate timing equations for
the 4069UB would be:

ForRy=Rp,  f~0.482/R/C
For Rq1=10Ry, f~ 0.580/R1C With expected error = +5%
For 10 R1 =Ry, f~ 0.368/R1C

14 R<7203 Tp=25C
\\ Vpp=10V
12
\/,ASSUMING V=07 Vpp
~ 1.0
z N
5 N
2 038 ACTUAL
3 0722 | TESTDATA \
\-_
g 0.664 ===
5 06 — “[ASSUMING V7 = 05 Vpp
i 0.457 \ 4
v 04 . \7\ 0.455 _}
ASSUMING VT = 03 Vpg 0312
0.2
0
0.01 0.1 1.0 10 100

R2/Rq — RESISTOR RATIO

FIGURE 7. TIMING CONSTANT VERSUS RESISTOR RATIO FOR THE RC
OSCILLATOR ASSUMING VARIOUS THRESHOLD VOLTAGES
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Furthermore, it should be noted that the duty cycle of VouT will depend directly upon the actual
threshold voltage. When V1 = 0.5 Vpp, a 50% duty cycle results.

In summary, for better comparison between software and hardware, it may be necessary for the designer
to more accurately determine actual threshold voltages.

The Two Gate Oscillator

A popular two gate RC Oscillator circuit is shown in Figure 8. Coincidentally, all of the RC oscillator
timing equations, RC waveforms, assumptions and arguments thus far also apply to the circuit in Figure 8.
The only real problem with this circuit is that it may not oscillate for certain values of capacitance. Unlike
the logical oscillator circuit of Figure 1 which oscillates naturally and the frequency of oscillation is only
slowed and stabilized by an RC network, the two gate cjrcuit is forced to oscillate by the RC network.
To illustrate this point, allow C to go to zero. The result is a circuit as shown in Figure 9 which obviously
will not oscillate in an acceptible manner. However, gate count may be a critical factor in a design and the
two gate oscillator circuit is often employed.

4069UB 4069UB
Vo vout

T

FIGURE 8. A TWO GATE RC OSCILLATOR

R2 R1

Vi

FIGURE 9. A TWO GATE RC OSCILLATOR MAY NOT OSCILLATE FOR
SOME VALUES OF CAPACITANCE

The Schmitt Trigger Oscillator

Where gate count is a critical factor, Figure 10 shows an Oscillator constructed from a single Inverting
Schmitt Trigger. This circuit consumes only 1/6 of a package allowing the other five inverters to be utilized
elsewhere in the system. It should be noted that the single stage oscillator is only practical where substantial
hysteresis is provided by the logic element (i.e., Schmitt Triggers). It should, also, be noted that switching
thresholds of the Schmitt Trigger are not as insensitive to variations in the power supply voltage. This
circuit is best in those applications with relaxed requirements on frequency stability or where power
supply voltages are well regulated.
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R

v
VIN d»—&o—o——» out

L

I ¢ 400148

FIGURE 10. A SIMPLE SCHMITT TRIGGER OSCILLATOR

VIN

VouTt

| | |
| | |
| | V1N = NEGATING-GOING THRESHOLD VOLTAGE

:__ ] 120 V1p = POSITIVE-GOING THRESHOLD VOLTAGE
| I I

FIGURE 11. VOLTAGE WAVEFORMS FOR THE SINGLE SCHMITT TRIGGER
OSCILLATOR

Figure 11 illustrates the voltage waveforms on the input and output pins of the Schmitt Trigger. Assuming
that tq + to >> tpy + tpH the time period T for one cycle is:

T=t+t
Where: t1 & —RC In (lQD—_VI-P—>
VDD - VTN
\%
tg & —RCIn <—T—N—>
VTp

\Y \ -V
ot TARC |in (ﬂ. + n (VDD ~ VTP
VTp VpD — VTN

Vv \ -V
or: TaRC [In < TP> +1In < DD TN
VTN Vpp — VTP
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To simplify the equation, we can assume from the 40014B data sheet that at Vpp = 10 V, VT =6.8V
and Vp = 3.2V, typically.

Thus: T~ 1.5RC
or: f~ 0.667/RC
Once again, from Figure 12, it can be determined that the simplification above may not be valid because

of possible variations in actual thresholds within the guaranteed worst case limits versus the typical thres-
holds assumed above.

1.4 T T T T T
ASSUMING MINIMUMHYSTERESIS ~ 0.20 Vpp

1.2

- 1.0

<Zt ASSUMING TYPICAL HYSTERESIS

- ~0.44Vpp ATVpp=5V

w ~ =

TSN A S

o & 0. DD DD~

o >-P-""

H 0.6 >,

e L~

[ /

|

¥ 0.4
0.2 z

ASSUMING MAXIMUM HYSTERESIS ~ 0.72 VDD/

Y A R B B |

0 5 10 15
Vpp — POWER SUPPLY VOLTAGE — VOLTS

FIGURE 12. TIMING CONSTANT VERSUS POWER
SUPPLY VOLTAGE ASSUMING VARIOUS
HYSTERESIS LEVELS FOR THE 40014B

Based on actual test data performed on 40014B devices with a variety of manufacturing date codes, the
following equation was determined:

f ~ 0.631/RC For R=1KQ to 1 M
and: C =10 uF to 100 pF

with expected error ~ +10%
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The Gated Oscillator

Often the designer will have a need to enable or disable the free running oscillator at will. This is easily
accomplished by adding a diode to the RC Oscillator circuit as shown in Figure 13. In one direction the
diode provides an active HIGH Enable input and in the other an active LOW Enable input. With proper
selection of the RC components, power dissipation in the disabled state can be minimized.

ACTIVE LOW
ENABLE

»—»o—o——»vo'-”
ACTIVE HIGH | .~ 400148
ENABLE I

ACTIVE LOW

ENABLE 4069UB _ 4069UB 4069UB

VouT

ACTIVE HIGH
ENABLE

i J

FIGURE 13. GATED OSCILLATORS

A CMOS Crystal Oscillator
For. those applications requiring extreme stability of the oscillation frequency, a CMOS Crystal Oscillator
circuit is shown in Figure 74. Actual resistor and capacitor component values are determined by the desired
output frequency and characteristics of the crystal employed. Any odd number of inverting gates may be
used in the circuit. However, maximum operatlng frequency will be limited by total propagation delay
through the oscillator ring.
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FIGURE 14. A CMOS CRYSTAL OSCILLATOR
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Finally, in applications demanding such stringent stability, it is not uncommon for the designer, for reasons
of both accuracy and cost, to select highest possible operating frequency. The result is an often critical
tradeoff between tolerable power dissipation and acceptable accuracy. For the circuit of Figure 14, as
operating frequency is increased by a factor of ten, power dissipation will also approximately increase by a
factor of ten. Only the designer can acceptably resolve this tradeoff.

Summary

Simple CMOS inverting gates provide an attractive solution to oscillator applications providing better
stability (especially at low frequency), very low power dissipation, wide operating power supply voltage
range and relatively easy interface to other logic families.

This note has offered several alternative designs for CMOS oscillators each with its own advantages, disad-
vantages and simplifying assumptions. From the information presented herein, the designer has the capability
of selecting the circuit and the characteristic tradeoffs best suited to his specific application.

Note 1. As a general rule, assuming worst case data sheet limits, input leakage current will have approximately a 10% affect upon the timing
equation when Ry = 1.6 MQ at Vpp = 15V, 10 MQ at Vpp =10V and 56 MQ2 at Vpp =5 V.
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APPLICATION OF THE 4702B,
PROGRAMMABLE BIT-RATE GENERATOR

The industry standard Universal Asynchronous Receiver/Transmitter (UART), an MOS/LSI subsystem, has
had a considerable impact on data-communication system design. Not only has the UART dramatically
reduced chip counts and increased reliability, etc., but it has also provided an incentive to integrate the
remaining support functions.

One such subsystem is the 4702B programmable bit-rate generator, designed to provide the necessary clock-
ing signals to operate asynchronous transmitter and receiver circuits. Several standardized signaling rates are
used for start-stop communication depending on the transmission medium and other system requirements.
The equipment must be capable of generating all the necessary frequencies and provide a way to select the

desired one. In the past, this required several SSI/MSI circuits. Now, the 4702B can perform the task more
easily and economically.

The 4702B provides any one of the 13 common bit rates on a selectable basis using an on-board oscillator
and an external crystal; it also is expandable for multichannel applications. In its most general form, multi-
channel clocking requires that any of the possible frequencies must be available on any channel. Expansion
up to eight channels is accomplished without device duplication. In multiple-device systems, there is no need

to use a crystal with every device. Figure 1 shows the block diagram of the 4702B which consists of the
following major parts:

Oscillator and associated gating
Scan counter

Count chains

Initialization circuit
Multiplexer and output storage

Oscillator and Associated Gating

The oscillator circuit together with an external crystal generates the master timing. A 2.4576 MHz crystal
provides 16 times the frequency of the baud values marked; for example, 9600 baud corresponds to 153.6
kHz. If the External Clock Enable (Ecp) is HIGH, the oscillator output signal drives the count chain. On
the other hand, if it is LOW, the External Clock (CP) signal is enabled and is then the timing source. The
External Clock input also participates in the device initialization scheme. The master timing signal, either
from the external source or the local oscillator, is available on the Clock Output pin (CO). This signal can

be used to drive other 4702B’s in a multiple device system, thus eliminating the need to provide more than
one crystal.
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Scan Counter

The master timing drives a 3-bit binary scan counter which, in turn, drives the remaining counter chains on
the chip. The scan counter allows expansion to eight channels as described later. The prescaling feature of
this counter provides another benefit, i.e., it moves the input frequency to 2.4576 MHz which is ideal for
low-cost crystals. |f it were not for the scan counter, the 4702B would require a more expensive crystal of
about 300 kHz.

Count Chains

The scan counter output drives an 8-bit binary counter which provides the frequencies corresponding to
9600, 4800, 2400, 1200, 600, 300, 150 and 75 baud. The 1800-baud signal is generated by dividing 9600
by 16/3. The 110 and 134.5 baud signals are approximated by dividing 2400 by 22 and 18 respectively.
Dividing 1200 by 6 gives the 200 baud signal, while 50 baud is generated by dividing 200 baud by 4. All
division factors except 16/3 are even; thus, all outputs except 1800 baud have a 50% duty cycle.

The actual division by 16/3 is achieved by using a sequence of integers 5 and 6 such that cumulative error
after every three cycles is zero. This scheme, in conjunction with the divide by 16 performed in the UART,
achieves good timing accuracy demanded by high speed communication equipment. Calculations indicate
that the maximum distortion introduced does not exceed 0.78% regardless of the number of elements in a
character.

Initialization Circuit

This circuit generates a Master Reset signal to initialize the flip-flops on the 4702B to a known state. If the
External Clock Enable (ECp) is LOW, the local oscillator output is inhibited and timing is derived from the
External Clock (CP). The first positive half cycle of the External Clock is used to generate the Master Reset
and all succeeding clock signals are used for timing. This initialization scheme allows software-controlled
diagnosis for fault isolation.
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Fig. 1. 4702B Block Diagram
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Multiplexer and Output Storage

All the desired outputs from the count chains are fed as data inputs to a multiplexer. The select inputs for
this multiplexer are brought out as Rate Select input (Sg — S3). Table 1 shows the correspondence between
this code and the resulting frequency. The multiplexer output is fed as data input to a resynchronizing
flip-flop that is clocked by the leading edge of the master timing.

If only single-channel applications of the 4702B were considered, the output flip-flop would be unnecessary.
In multichannel applications, however, the Rate Select inputs change as a function of the Scan Counter
output (QQ — Q2). The resynchronizing flip-flop assures a fixed timing relationship between Qg — Q2 and
the Bit Rate output (Z).

Three important features should be noted from Table 1. First, two of the select codes specify Multiplexed
Input (I) signal as the data source to the multiplexer. The user can feed a signal into this input, however,
the primary intent was to feed a static logic level to achieve a ‘‘zero baud’’ situation. Secondly, the codes
corresponding to 110, 150, 300, 1200 and 2400 baud each have a maximum of only one LOW level. These
are the most.commonly used rates in contemporary data terminals. Thus the rate select mechanism on these
terminals need only be a single-pole 5-position switch with the common terminal grounded. Thirdly, 2400
baud is select by two different codes so that the whole spectrum of modern  communication rates will
have a HIGH code in the most significant bit position.

Typical Applications

In those applications where the Rate Select inputs are static levels, operation of the 4702B is rather straight-
forward. The multiplexer connects the specified counter output to the data input of the output flip-flop.
Because the flip-flop is clocked by the master timing, its output reflects the selected frequency.

Single-Channel Bit-Rate Generator

Figure 2 shows the simplest of all 4702B applications. This circuit provides one of five possible bit rates as
determined by the setting of the 5-position switch. The generated frequencies correspond to 110, 150, 300,
1200, and 2400 baud depending on the switch setting. For many low cost terminal applications, these five
selectable bit rates are adequate. The 4702B is not only intended for single-channel but also for multi-
channel operation, as illustrated in the following applications.

S3 S2 S So OUTPUT RATE (2)

L L L L MULTIPLEXED INPUT (Iy) \

L L L H MULTIPLEXED INPUT (Ip) °/°5_"57_5%""_”°“

L L H L 50 BAUD 2 5 =

L L H H 75 BAUD | TsTaT I

L H L L 134.5 BAUD RCTEIETET

L H L H 200 BAUD e

L H H L 600 BAUD e S

L H H H 2400 BAUD Ix

H L L L 9600 BAUD ox

H L L H 4800 BAUD 2.4576 MHz CIO °1°°{‘°|2 ?

H L H L 1800 BAUD CRYSTAL

H L H H 1200 BAUD CIRCUIT ouTPUT

H H L L 2400 BAUD

H H L H 300 BAUD

H H H L 150 BAUD
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Fig. 2. Switch Selectable Bit-Rate

Table 1. Truth Table for Rate Select Inputs Generator Configuration Providing 5 Bit Rates

8-22



Multichannel Bit-Rate Generation

Figure 3 illustrates a fully programmable 8-channel bit-rate generator system. Two 4 x 4 register file devices
(9LS170) can be loaded with information (rate select codes from Table 1) relating to the desired frequency
on a per-channel basis. For clarity, circuits for writing into the files are not shown.

The least significant Scan Counter outputs (Qg, Q1) control the Read Address of the 9LS170s while the
most significant output (Q2) controls the Read Enable (RE) inputs. Thus, as the counter advances, file
locations are read out sequentially. The Scan Counter outputs are also the Address inputs for the 93L34
addressable latch. The Bit Rate output (Z) of the 4702B is the Data input to the 93L.34 while the Clock
Output is the Enable input.

To understand the operation, consider the instant when the Scan Counter outputs become Zero (Qg — Q2
= LOW). The same clock that incremented this counter to Zero also clocked the counter output, corres-
ponding to the selected frequency for channel 7 into the output flip-flop, and disabled the 93L34 latch via
the Clock Output (CO), thus preventing any change in the latch outputs while the Scan Counter outputs
and the Bit Rate output (Z) are changing.

During the second half of the clock cycle, when the Clock Output (CO) is LOW, the counter output repre-
senting the selected frequency for channel 7 is loaded into the 93L34 latch and.is locked up on the QQ
output.
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Fig. 3. A Fully Programmable 8-Channel Bit-Rate Generator System
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The Scan Counter outputs (Qp — Q2), which represent the selected channel, are used to interrogate the
register file to determine the assigned bit rate for channel 0. The stored code for channel O is routed to the
Rate Select inputs (Sg — S3) to select the appropriate internal frequency, so that during the next LOW-to-
HIGH clock transition, the state of this internal signal is clocked into the output flip-flop. Thus, each
channel is sequentially interrogated and the 93L34 latch is updated at least once during each half cycle
of the highest output frequency (9600 baud).

By connecting the Scan Counter output Q2 to the Multiplexed input (I\) a similar technique can be used
to implement a system with a maximum output frequency of 19,200 baud, however, the number of chan-
nels must be limited to four. This ensures that the output will be interrogated and updated at least once
during each half cycle of the highest output frequency (19,200 baud).

Jumper Programmable 8-Channel Bit-Rate Generator

In systems where channel-speed assignments remain relatively fixed, software-controlled channel assignment
is not necessary or practical. It may be simpler to program with ““jumpers’’ at appropriate places in the
system. See Figure 4.
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Fig. 4. Jumper Programmable 8-Channel Bit-Rate Generator
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In the jumper programmable 8-channel bit-rate generator, the scan counter outputs (QQ — Q2) are fed as
Address inputs to a 93L01 decoder and a 93L.34 addressable latch. The decoder outputs drive the diode
clusters which contain four diodes for each channel. All four diode cathodes in a cluster are connected
together to a decoder output; the anodes of corresponding diodes in every cluster are connected together to
the appropriate Rate Select inputs of the 4702B. Presence of a diode results in a LOW on the particular
4702B input; when a diode is absent, a HIGH results. As the scan counter advances, the decoder outputs
activate the desired bit-rate code for that channel. The 93L34 synchronously demultiplexes the 4702B
output (Z) and reconstructs the specified bit rates at its output.

32 Times Frequency Bit Rates

The 4702B is designed to generate all the common communication bit rates at actual frequencies of 16
times the selected bit rate. The 16 times frequency is sufficient to operate UARTs. However, some recent
LS| devices intended as UART replacements require 32 times frequency on their clock inputs. This note
describes an elegant scheme to achieve this without a corresponding increase of the crystal frequency.

Figure 5 illustrates a fully programmable 8-channel system. Two 9LS170 devices are used to store the
channel frequency selection information. These devices can be loaded with information on a per channel
basis. For clarity, circuitry for writing into these devices is not drawn. The least significant SCAN counter
outputs (Qg and Q1) of the 4702B are used as the read address inputs of the 9LS170s. The most significant
bit (Q2) is used to control the read enable (RE) inputs of the 9LS170s. The Qg — Q2 outputs of the
4702B are also the inputs to a 9LS138 decoder. The clock output (CO) of the 4702B is used to control one
enable input (E1) of the 9LS138. The CO output is also the clock input (CP) for the 9LS164 shift register.
The Z output of the 4702B is the data input (A) to the 9LS164. The Z output of the 4702B is also tied
into an exclusive NOR gate (4077B) as one input. The second input to the exclusive- NOR gate is the Q7
output of the 9LS164. The output of the exclusive NOR gate controls the second enable input (E2) of the
9LS138. The outputs (Og — 07) of the 9L.S138 are the desired output clock signals.

To understand the operation of this circuit, consider the LOW-to-HIGH transition of the CO output of the
4702B when the SCAN counter outputs change from ‘7" (HHH) to “0’* (LLL). From this transition to
the next LOW-to-HIGH transition of the CO, the Z output of the 4702B reflects the state of the channel 7
counter output. The Qg — Q2 outputs of the 4702B are LOW and hence information for channel 0 will be
available on the 9LS170 outputs. The Sg — S3 inputs of the 4702B are connected to the 9L.S170 outputs.
On the LOW-to-HIGH transition of the CO output channel 0 counter will be clocked to the Z output.
This transition also clocks the 9LS164. The SCAN counter also increments on this transition and will
point to channel 1. As the clocking continues, 9LS170 locations will be read out sequentially and informa-
tion will be shifted into the 9LS164. After eight clock transitions the previous channel 7 output will be at
the Q7 output of the 9LS164, and the current channel 7 output will be on the Z output of the 4702B. The
output of the exclusive NOR gate will be LOW if the inputs differ; i.e. whenever the channel 7 output is to
make a transition the output of the exclusive NOR gate will be LOW. The CO output is connected to the
E—Z input of the 93LS138 and during the negative half cycle of the clock the 00 output of the 9L.S138
will be LOW. The 4702B internal counters generate 16 times the selected bit rate. The exclusive NOR gate
is generating a signal whenever the selected counter is making a transition. This scheme will result in 32
times the selected bit rate. As the clocking continues each channel is serially appearing on the Q7 output
of the 9LS164 and will be compared with the corresponding current channel output. The 9LS138 will
then represent the appropriate frequency at its output as shown in Figure 5.

Clock Expansion

The basic 4702B can be expanded to a maximum of eight channels. In applications where more than eight
channels are needed, the 4702B must be duplicated. The device is designed with a clock-expansion feature;
therefore only one crystal is required to operate all the channels.

The most economical expansion scheme provides one 4702B with a crystal and all other devices derive their
timing from this master. The device wiring is such that the External Clock Enable input and Ix input of all
but the master device feeds into the External Clock input of all the other devices. The Clock output of each
device is connected to its associated 93L34 Enable input as before. An alternative scheme is shown in
Figure 6.
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The advantage of this scheme is that it can be conveniently used to implement the software external clock
feature mentioned previously. Imagine that the External Clock Enable (ECp) inputs of all the 4702B’s in
the system are controlled by the output of a flip-flop (mode) and the External Clock inputs (CP) of all the
devices are tied 'together and software driven, possibly by operating another flip-flop. During normal
operation, the mode control is HIGH, thus selecting the crystal oscillator for timing. Also, the external
Clock input of each device is held LOW. When the External Clock Enable goes LOW, in preparation for the
diagnostic mode, all devices receive their timing from the External Clock input. When this input goes HIGH
for the first time, all devices generate an internal Master Reset signal clearing their counter chains. The next
HIGH-to-LOW transition sets the internal control flip-flop and thus terminates the Reset; all counters are
free to start counting in response to the External Clock signal.
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Fig. 6. Tandem Clock Expansion Scheme

8-27




USING THE 4703B FIFO

The First-In First-Out (FIFO) memory is read/write memory which automatically stacks the words in the
same order as they were entered and makes them available at the output in the same sequence, thus its
name first-in first-out. : :

Description
The 4703B FIFO is a 16 x 4 parallel/serial memory consisting of the following (Figure 1).

® An input register with parallel and serial data inputs as well as control inputs and outputs for input
handshaking and expansion.

® A 4-bit wide, 14-word deep fall-through stack with self-contained control logic.

® An output register with parallel and serial data outputs, control inputs and outputs for output hand-
shaking and expansion.

Parallel data is entered into the input register by using DQ through D3 as data inputs and Parallel Load (PL)
asthe strobe. A HIGH at the PL input operates the direct set and clear inputs of the input-register flip-flops.
The quiescent state of the PL input is LOW.

To enter data serially, Dg is used as the data input and CPSI as the clock. The input register responds to
the HIGH-to-LOW clock transition and the quiescent state of the CPSI input is LOW. For the CPSI to effect
shifting, the Input Expand Serial (IES) input must be LOW.

Whenever the input register_receives four data bits whether by serial or parallel entry, the status output
signal, Input Register Full (IRF), goes LOW. If the Transfer to Stack (TTS) input is activated with a LOW
pulse, data from the input register is transferred into the first stack location (provided it is empty). As soon
as data is transferred, the control logic attempts to initialize the input register so that it can accept another
word; however, the initialization is postponed until the PL input is LOW. The device is designed so that the
TRF output can be connected to the TTS input. Thus, when a data word is received by the input register, it
automatically enters the stack and falls through toward the output, pausing only as needed for an “empty’’
location.

Normally, the Output Register Empty (ORE) is LOW, indicating that the output register does not contain
valid data. As soon as a data word arrives in the register, the ORE output goes HIGH, indicating the presence
of valid data. If the Output Enable (EQO) input is LOW, the 3-state buffers are enabled and data is available
on the OQ through O3 outputs. )

Data can be extracted either serially or in parallel. The Qg is used for serial data output and CPSO for the
clock input. The Qg output is also available through a 3-state buffer; however its enabling is controlled
internally. Output register shifting occurs on the HIGH-to-LOW transition of the CPSO whose guiescent
state is LOW. As soon as the last data bit is shifted out, the ORE output goes LOW, indicating that the
output register is empty.

The quiescent state of the TOS input is LOW. A HIGH-to-LOW transition on this input causes new data to
be loaded from the stack into the output register (provided data is available). The ORE output can be
connected to the TOS input so that as soon as the last bit is shifted out, new data is automatically demanded.

The quiescent state of the TOP input is HIGH and a LOW-to-HIGH transition causes new data to be loaded
into the output register. Moreover, a HIGH level on the TOP input causes the ORE to go LOW. The TOP
input can be connected to the EO input so that the output data can be enabled when EO is LOW. When the
output is disabled, new data is automatically demanded. It should be noted that the TOS input does not
affect the ORE output.

The FIFOQ is initialized by a LOW signal on the Master Reset (_ﬁ_ﬁ_). This causes the status outputs, IRF and
ORE, to assume an empty state; i.e., IRF is then HIGH and ORE LOW. It is important to remember that
the MR does not clear all the data flip-flops; it only initializes the control. Specifically, the 00 — 03 outputs
are not affected by the Master Reset.
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Fig. 1. 4703B Block Diagram
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Expansion

The 4703B can be vertically expanded to store more words or horizontally expanded to store longer
words (in multiples of four bits) without external logic. Also, the expansion scheme fully preserves the
parallel/serial data features. To illustrate the expansion connections, a FIFO array consisting of eight
devices is shown in Figure 2. If there are m devices in a row and n rows, the array provides (15n + 1)
words of storage with 4m bits in each word. The reduction in storage to (15n + 1) words instead of 16n is
quite common in such expansion (see explanation at end of this section). Data is entered into devices 1
through 4 and extracted from devices 5 through 8.

The Dg inputs of the first four devices are bussed together and serial data is entered on this line. The CPSI
inputs are also connected together for clocking the serial data. The IES input of device 1 is connected to
ground, while the IES inputs of devices 2, 3 and 4 are each connected to the IRF output of the preceding
device. The TRF output of device 4 feeds into the TTS inputs of all four devices.

After initialization by a LOW level on the MR input, the IRF outputs of all four devices are HIGH. Under
these conditions, only device 1 responds to the CPSI because its IES input is LOW. The first four clock
pulses shift four data bits into the device 1 inpuit register; its IRF output then becomes LOW. The first data
bit is located in a flip-flip corresponding to the Dg mput of device 1. Control logic inhibits the CPSI from
further affecting this device.
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Fig. 2. 31 x 16 FIFO Array
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Because the IES input of device 2 is now LOW, the clock starts shifting data into the input register of
device 2. On the eighth clock pulse, the TRF output of device 2 goes LOW and disables shifting of device 2.
This process continues on devices 3 and 4. Therefore, on the 16th clock pulse, the IRF output of device 4
becomes LOW and activates the TTS inputs of all devices. The stack control logic in each device responds
by transferring data into each stack from the respective input register, and the input registers are initialized.
Thus the IRF outputs of all devices become HIGH once again. An automatic priority scheme assures that
if the IRF output of device 4 is HIGH, the input registers of all four devices have been initialized. The timing
diagram for 16 bits of serial entry into the array is shown in Figure 3.

Parallel entry into the array is made with a HIGH level on the PL inputs. The same conditions prevail in the
input section that exist after the 16th clock pulse in the serial entry mode. The stack controls do not
initialize the input registers until the PL inputs are LOW to assure proper device operation.

Data loaded into the stacks eventually arrives at the output registers of the first four devices. Normally, the
ORE outputs are LOW due to initialization; however, as soon as data is loaded into each output register, the
ORE goes HIGH. An automatic priority scheme, similar to the one for data entry, also exists at the output.
Thus a HIGH level on the ORE output of device 4 guarantees that valid data is present in all the output
registers.

The ORE output of device 4 is connected to the PL inputs of devices 5 through 8, as well as to the TOS
inputs of the first four devices. It should be noted that if serial extraction from the output is not desired,
the TOS inputs can be connected to ground instead. The EO inputs of the first four devices are connected
to ground; thus the contents of an output register are available on the appropriate outputs.

The HIGH level on the ORE outputs of device 4 activates the PL inputs of devices 5 — 8, thus forcing the
data outputs from each device in the first row into the input register of the corresponding device in the
second row. The IRF output of device 8 is connected to the TOP inputs of devices 1 — 4 and to the TTS
inputs of devices 5 — 8. Because the PL inputs are HIGH, the IRF outputs of devices 5 — 8 are LOW,
therefore establishing a LOW on the TOP inputs of devices 1 — 4. This causes the ORE of devices 1 — 4 to

DEVICE 1 ) —t  ——

IRF

DEVICE 2 D=t b

- 1 B

DEVICE 3 [ S S

" 1

DEVICE 4/TTS ALL DEVICES |
IRF . | | l
INPUTS .
BITS 0 l 1 I 2 T 3 4 T 5 ] 6 I 7 l 8 ] 9 I 10 l 1 I 12 l 13 ] 14 l 15 |

STORED IN STORED IN STORED IN S;FOREDIN
DEVICE 1 DEVICE 2 DEVICE 3 DEVICE 4

Fig. 3. Serial Data Entry for FIFO Array
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go LOW and hence the PL inputs to devices 5 — 8. Furthermore, the LOW on the IRF output of device 8
also activates the TTS inputs of devices 5 — 8, thus initiating a fall-through action. The stack controls in
devices 5 —, 8 initialize their respective registers and the TRF outputs go HIGH. An automatic priority
scheme is a{so present at the inputs of devices 5 — 8. The HIGH on the IRF output of device 8 restores the
TOP inputs of devices 1 — 4 to the quiescent state.

If the stacks of devices 5 — 8 are full, activating the TTS inputs by the LOW 1RF output of device 8 would
not initiate a data transfer from the input registers. The IRF output of device 8 would remain LOW until
the data can be successfully transferred into the stacks. Thus, as long as devices 5 — 8 are holding 16 words,
the IRF output of device 8 remains LOW. This also holds the TOP inputs of devices 1 — 4 LOW. As long as
they remain LOW, data cannot be loaded into the output registers from the stacks because a LOW-to-HIGH
transition at the TOP inputs is needed to demand new data. Under these circumstances, devices 1 — 4
temporarily lose the ability to use their output registers and hence can hold only 15 words. As a result, the
two rows have a storage capacity of 31 words instead of 32; and, for the general case, the storage capacity
of an n-row array is (15n + 1) instead of 16n.

The data loaded into the stacks eventually arrives at the output registers of devices 5 — 8, at which time
the ORE outputs go HIGH from the LOW state originally initialized by the MR input. The automatic
priority scheme is still in effect, and the data from the output can be extracted either in serial or parallel
format.

The Qg outputs of devices 5 — 8, each available through a 3-state buffer, are connected together and the
serial data output from the array appears on this line. The CPSO inputs are also connected together and the
line driven by the output clock. When there is no valid data in the output register, Qg is disabled and is
therefore in a high impedance state.

The OES input of device 5 is connected to ground and .device 6, 7 and 8 each receive its OES input from
the preceding device. As soon as data arrives in the output registers of devices 5 — 8, the ORE outputs go
HIGH and the 3-state buffer of device 5 is enabled so that its Qg output becomes identical to its QQ output.
The Qs outputs of devices 5 — 8 are in a high impedance state. The clock on the CPSO input shifts the
device 5 output register and data is shifted out in the same bit order as entered at the array input. After the
fourth clcok pulse, the ORE output of device 5 goes LOW and its QS output is disabled into the high
‘impedance state.

The ORE output of device 5 establishes a LOW on the OES input of device 6. This enables its Qg output
buffer and a signal, corresponding to that of the Qg output, appears on the serial output line. Device 6 now
responds to the clock inputs and, after shifting the data out, its Qg output goes into a high impedance
mode. The LOW on the ORE output of device 6 enables device 7. This process continues until the last data
bit has been shifted out of device 8, at which time its ORE output goes LOW. This activates the TOS inputs
of devices 5 — 8 and new data can then be loaded from the stack when available. The timing diagram for
16 bits of serial data extraction is shown in Figure 4.

Data can be extracted from the array in parallel by activating the TOP inputs of devices 5 — 8 LOW. New
data is loaded into the output registers on the LOW-to-HIGH transition of this input. The TOP and EO
inputs can be connected together so that data can be automatically extracted.

Automatic Priority Scheme

Most conventional FIFO designs provide status signals analogous to the 1RF and ORE outputs. However,
when these devices are operated in arrays, unit-to-unit delay variations require external gating to avoid
transient false-status indications. This is commonly referred to as composite-status signal generation. The
design of the 4703B FIFO eliminates this problem. An automatic priority feature is built in to assure that
a slow device will automatically predominate, irrespective of location in the array.

In Figure 3, devices 1 and 5 are defined as ‘‘row masters’’. Devices 2, 3 and 4 are "“slaves” to device 1
while devices 6, 7 and 8 are slaves to device 5. The row master is established by sensing the IES input during
the period when the MR input is LOW. Because of the initialization, the IRF outputs of all devices are
HIGH for a short time after the HIGH-to-LOW transition of the MR input. Thus 1ES inputs of all devices
except 1 and 5 are HIGH. This condition is sensed by the device logic to establish the row mastership.

8-32



DEVICE 5

ORE I

DEVICE 6

, [
ORE I \

DEVICE 7

ORE L

DEVICE 8, TOS ALL DEVICES

~ |
ORE 1

SERIAL DATA QUTPUT
O3 N 2 R R N Y Y N A N K N O

DEVICE 5 DEVICE 6 DEVICE 7 DEVICE 8

Fig. 4. Serial Data Extraction for FIFO Array

All devices in any given row transfer data from their input registers into the corresponding stacks
simultaneously. However, no slave can initialize its input register until its IES input goes HIGH. Thus
initialization starts with the row master and eventually ends at the last slave in the row.

A similar situation occurs at the output registers of all devices in a row. They are loaded simultaneously
from corresponding stacks; however, the ORE ouput of a slave cannot go HIGH until its OES input is
HIGH. Thus the row master is the first to indicate a HIGH on its ORE and eventually the slaves will follow.
It should be pointed out that this automatic priority scheme reduces the maximum operation speed of the
array. If speed is essential, the master-slave hierarchy can be replaced by the traditional composite-status
signal-generation scheme, which requires external gating.

Other Expansion Schemes

The expansion scheme illustrated in Figure 3 is quite simple and straightforward. It does not require any
external support logic to achieve the desired expansion and retains all the serial/parallel features. However,
these advantages are not without sacrifice—one storage location is eliminated at the interface between
rows—and the n-row array has a storage capacity of 15n + 1 instead of 16n words. Moreover, the automatic
priority scheme results in aripple action from row master to the last slave in that row for the status signaling.
This reduces the maximum operation frequency of an array and the inherent speed of the individual devices
is not fully utilized.

The 4703B FIFO, because of its versatility, can be used to overcome both above disadvantages with mini-
mum external logic. A vertically expended array, consisting of three FIFOs, yields 16n words of storage
for an n-row array (Figure 5). After initialization by a LOW level on the MR inputs, the TRF outputs of
all three devices are HIGH and the ORE outputs LOW. The AND gates (4081B) at the row interface are
thus disabled. The PL inputs of devices 2 and 3 are LOW. Now, if the input register of device 1 receives four
bits of data, then IRF output goes LOW. This activates the TTS input and the data falls through into the
output register of device 1 and the ORE output becomes HIGH. Since the IRF output of device 2 is HIGH
from initialization, the AND gate between devices 1 and 2 is enabled and the PL input of device 2 becomes
HIGH. Data from device 1 is loaded into the input register of device 2 causing the TRF output of device 2
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to go LOW. Moreover, a HIGH level on the PL input of device 2 results in a LOW level on the TOP input of
device 1. As a result, the ORE output of device 1 also becomes LOW. Either way, the AND gate is disabled
and the PL input of device 2 goes LOW and the TOP input of device 1 becomes HIGH.

The LOW level on the IRF output of device 2 activates its TTS input and initiates a fall-through action; the
data appears at the output register. Because the TOP input of device 1 is HIGH, new data arrives at the
device 2 output register. When data appears at the output of device 2, the AND gate at the interface of
devices 2 and 3 is enabled. By a similar action described above, device 3 takes the data word into its input
register and passes it on to the output. Thus, if 16 words are loaded at the input to the array, the 1st word
is located in the output and the 16th word is in the input register of device 3. Device 3 is full now and its
IRF output remains LOW until data is extracted. This LOW level disables the AND gate between devices 2
and 3 and hence any arrival of new data into the output register of device 2 does not activate the PL input
of device 3. As new data is received, it is arranged in devices 1 and 2 so that the 17th data word falls into
the device 2 output register and the 48th word remains in the input register of device 1. Forty-eight data
words fill all devices in the array. Under these conditions, the status output is as follows: the |RF outputs
of devices 1, 2 and 3 are LOW and the ORE outputs of devices 1, 2 and 3 HIGH.

The data extraction takes place when the TOP input of device 3 is activated; normally it is HIGH. To
extract data, TOP is made LOW and then HIGH. When ‘the TOP input is LOW, the ORE of device 3 goes
LOW. When TOP is returned HIGH, data is demanded from the stack.

The internal control in device 3 loads the second data word into the output register and the ORE goes
HIGH. The internal control also initiates a fall-through action in device 3. Thus, the 16th data word that
was located in the input register is transferred into the device 3 stack and the input register is initialized.
Thus, the IRF output of device 3 becomes HIGH.

The 17th data word is located in the output register of device 2, hence the ORE output is HIGH. When the
IRF output of device 3 becomes HIGH, the AND gate at the interface causes the PL input of device 3 to go
HIGH and the TOP input of device 2 LOW. The 17th data word then goes into the input register of device
3. The internal control of device 2 initiates fall-through action so that the 18th word falls into the output
and the 32nd word is transferred into the stack. This results in a HIGH at the IRF output of device 2.
Similar action takes place between devices 1 and 2 with the net result that all data has fallen one location
creating a vacancy in the input register of device 1. It is now clear that this FIFO array has a 48-word
capacity without affecting the serial/parallel data feature at the input or the output. It can then be con-
cluded that if an array of n rows is constructed using the proposed scheme, the effective storage capacity
of the FIFO is 16n words.

The array of Figure 6 has all the features and yet operates at a higher speed than the array shown in
Figure 2. Whenever the IRF output of device 1 is HIGH, the IES inputs of devices 2, 3 and 4 are also
HIGH. Therefore, when the array is initialized by a LOW level on the MR inputs, device 1 is the row master
and devices 2, 3 and 4 are the slaves. In the second row of devices, the TRFs and 1ESs are interconnected so
that device 5 is also a row master and devices 6, 7 and 8 are slaves.

When serial data is entered into the array, device 1 receives the first four bits of data. Devices 2, 3 and 4 do
not respond to the clock since all three TES inputs are HIGH. After the 4th bit, the IRF output of device 1
is LOW. This disables device 1 from responding to the clock and enables device 1 so that the next four bits
are entered into device 2. Devices 3 and 4 remain disabled by a HIGH level on the IES inputs. After the 8th
bit, the IRF of device 2 becomes LOW, thus disabling device 2 and enabling device 3. After the 12th bit,
the IRF output of device 3 is LOW and thus device 4 is enabled. After the 16th bit, the IRF output of
device 4 is LOW. So far, the serial data entry into this array is identical to that for the array in Figure 2.

The LOW level on the IRF output of device 4 activates the TTS inputs of all 4 devices, causing the transfer
of data into the stacks. Although all devices transfer data into the stack simultaneously, device 1 (row
master) is the first to initialize its input register. Since devices 2, 3 and 4 are slaves, they need a HIGH on
their IES inputs for input-register initialization. As soon as the IRF output of device 1 goes HIGH due to
initialization, the IES inputs of devices 2, 3 and 4 become HIGH and their input registers are initialized
simultaneously. This is in contrast to Figure 2 where device 3 has to wait for device 2 to initialize, etc.
The ripple action of input initialization has been overcome by simple gating. The IRF outputs of devices 1,
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2, 3 and 4 are fed into 4-input AND gates (4082B) to generate the composite input status. To obtain an
indication that the input register of the array is empty, the input register of each device in the first row
should be empty.

The ORE and OES interconnections for the second row are essentially similar to the input section. This
gating at the output section eliminates the rippling effect of the output status indication. If the gating
arrangement used in Figure 5 is incorporated into the array of Figure 6, the result is a 32 word x 16-bit
FIFO network.

As shown in Figure 8, higher FIFO speeds may also be attained by adding one 4518B and implementing
a multiplexed expansion scheme. Figure 7 shows the conventional horizontally expanded 8-bit array with
16 words of storage.

Serial data is entered using the Dg as the data input and CPSI as the clock input. Shifting takes place on the
HIGH-to-LOW transition of the CPSI input. When the first four bits of data are entered into device 1,
IRF output goes LOW indicating that its input register is full. The LOW on the IRF output of devnce 1
enables device 2 and disables device 1. Device 2 will shift the next four data bits into its input register.
When the input register of device 2 is full, its IRF output goes LOW. The LOW on the IRF output of device
2 activates the TTS inputs of both devices. Thus, data from the input registers of both devices is loaded into
their respective stacks simultaneously. The control logic in each device then initializes its input register in
preparation to accept more incoming data.

In Figure 7, device 1 is called the row master and is privileged to initialize its input register first. This results
in a HIGH on its IRF output. Device 2 (slave) senses this and allows its IRF to go HIGH. This master/slave
scheme is built into the 4703B so that device to device speed variations do not cause transient false status
indications. However, this is effectively a ripple action and limits the ultimate operating speed of the array.
A multiplexing scheme is proposed that achieves much higher operating speeds.
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Figure 8 shows another 8-bit network incorporating one 4518B counter. The Qg output of the input
counter controls the [ES inputs of the FIFO’s. When the array is reset by a LOW pulse on the Master Reset
input (MR), the IES input of device 1 is LOW and that of device 2 is HIGH. This establishes device 1 as the
master and device 2 as the slave. The first four bits of data are entered into device 1. On the fourth HIGH-
to-LOW transition of the clock, the Q3 output of the counter changes. The IES input of device 1 goes
HIGH and disables its input register from shifting. The IES input of device 2 goes LOW and enables its
input register to shift allowing the next four data bits to be shifted into device 2. While shifting into device
2 is occuring, the IRF output of device 1 will become LOW some propagation delay after the fourth clock
transition. The TTS input of device 1 is activated. This causes the data to fall through into the stack.
Device 1, being the row master, will initialize its input register. On the eighth clock transition the Q3
output of the counter changes again. The IES input of device 1 will be LOW and the IES input of device 2
will be HIGH. While device 1 is receiving data, device 2 can transfer its data into the stack and intialize its
input register.

A similar scheme is used at the output. The other half of a 4518B counter is used to control the OES
inputs. A HIGH-to-LOW transition of the CPSO input shifts data out on the Qg output. A connection
between the ORE output and the TOS input provides automatic data extraction after shifting out four bits
of data from a device.

Figure 9 illustrates another multiplexed expansion scheme using a 4027B Dual JK Flip-Flop. Referring back
to Figure 7, the propagation delays are as follows:

(a) T1 is the delay from the HIGH-to-LOW transition of CPSI to IRF going LOW at device 2. Typical
value is 81 nsec at Vpp =10 V.

(b) T2 is the delay from TTS going LOW to IRF going HIGH at devnce 1. Typical value is 131 nsec at
Vpp =10 V.

(c) T3 is the delay from ﬁgoing HIGH to IRF going HIGH at device 2. Typical value is 112 nsec at
Vpp=10V.
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A new data word cannot begin shifting into device 1 until the IRF output of device 2 is HIGH. Thus, the
CPSI clock period is T1 + T2 + T3 or 324 nsec typical at VDD =10 V.
Figure 9 shows another 8-bit network using multiplexed IES inputs. When the array is reset by a LOW pulse
on the Master Reset input (MR R), the IES input of device 1is LOW and the IES input of device 2 is HIGH.
This establishes device 1 as the row master and device 2 as the slave. The first HIGH-to- LOW__QPSI
transition shifts the first data bit into device 1. This transition complements the flip-flop also. The IES of
device 1 goes HIGH and the |ES of device 2 goes LOW. The second data bit will shift into device 2 and the
flip-flop toggles again. The third data bit will shift into device 1 and so on. When the seventh data bit is
shifted into device 1, its input register becomes full. The IRF output becomes LOW; thus, the TTS input of
device 1 is activated. This causes the device 1 to transfer its data into its stack and initialize its input
register. In the meantime device 2 can receive the eighth data bit. In Figure 9 the propagation delays are
as follows: . o

(a) T1 is the delay from the HIGH-tu-LOW CPSI transition to IRF going LOW at both devices 1 and 2.

Typical value is 81 nsec at Vpp = 10 V.

(b) T2 is the delay from TTS going LOW to IRF going HIGH for both devices 1 and 2. Typical value is
131 nsec at Vpp = 10 V.

The CPSI clock period in Figure 9 is then T1 + T2 or 212 nsec typical at Vpp = 10 V. This is a significant
improvement over that calculated for Figure 7.

A similar flip-flop scheme is used at the output to control the OES inputs. The HIGH-to-LOW transition of
the CPSO shifts out the data on the Qg output. Note that serial data bits come out in the same order as
they are entered at the input. The connection between the ORE and TOS of the devices is to accomplish
automatic data extraction after shifting their four bits of data.

It should be noted that if any atternpt is made to clock data at the input when both IRF outputs are LOW,
a data overrun conditon exists. A LOW on the TRF input indicates that the input register is full. Similarly,
if the ORE outputs are LOW and an attempt is made to shift out data, then an overrun condition exists,
also. A LOW on the ORE indicates that no valid information is present in the output register.
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ORDER AND PACKAGE INFORMATION

Fairchild integrated circuits may be ordered using a simplified purchasing code where the package style and temperature
range are defined as follows:

PACKAGE STYLE

D = Dual In-line — Ceramic (hermetic)
P = Dual In-line — Plastic
F = Flatpak

Temperature

Range Code

Package
Code

Device
Type

In order to accommodate varying die sizes and numbers of pins (14, .16, 24, etc.), a number of different package forms are
required. The Package Information list on the following pages indicates the specific package codes currently used for each
device type. The detailed package outline corresponding to each package code is shown at the end of this section.

Temperature Range

Two basic temperature grades are in common use: C = Commercial-Industrial, —40°C to +85°C; M = Military, —55°C to
+125°C. Exact values and conditions are indicated on the data sheets.

Examples
(a) 4014BFM
This number code indicates a 4014B Register in a Flatpak with military temperature rating.

(b) 4720BDC
This number code indicates a 4720B 256 x 1 RAM in a ceramic Dual In-line Package with commercial temperature
rating.
(d) 40014BPC
This number code indicates a 40014B Hex Schmitt Trigger in a plastic package with a commercial temperature rating.
Device Identification/Marking

All Fairchild standard catalog integrated circuits will be marked as follows:

F‘Device Type XX
Date Code




ORDER AND PACKAGE INFORMATION

CMOS PACKAGE INFORMATION

MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
—B65°C to +125°C —40°C to +85°C
DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC
DIP (D) DIP (D) DIP (P)

40018 6A 3l 6A 9A
40028 6A 3 6A 9A
4006B 6A 3l 6A 9A
4007UB 6A k] 6A 9A
40088 68 4L 6B 9B
40118 6A 3l B6A 9A
40128 6A 3l 6A 9A
40138 6A 3l 6A 9A
40148 6B aL 68 98
40158 68 4L 6B 9B
40168 6A 3l 6A 9A
40178 6B 4L 6B 9B
40198 6B aL 6B 9B
40208 68 4L 68 98B
4021B 6B 4L 6B 9B
40228 68 aL 68 9B
40238 6A 3l 6A 9A
4024B 6A 3l 6A 9A
40258 6A 3l 6A 9A
40278 6B 4L 6B 98
40288 6B 4L 6B 98
40298 6B 4L 6B 9B
40308 6A 3l 6A 9A
40318 6B 4L 68 9B
4034B 6N am 6N ON
40358 68 4L 6B 9B
40408 68 4L 6B 9B
40428 68 aL 6B 9B
40448 6B 4L 68 9B
40458 68 4L 6B 9B
40468 6B 4L 6B 9B
40478 B6A 3l 6A 9A
40498 6B 4L 68 9B
40508 68 4L 6B 9B
40518 68 aL 6B 9B
40528 6B 4L 68 9B
4053B 68 4L 68 9B
40668 6A 3l 6A 9A
40678 6N am 6N 9N
4069UB 6A 3l 6A 9A
40708 6A 3l 6A 9A
4071B 6A 3l 6A 9A
40768 6B 4L 68 9B
4081B 6A 3l 6A 9A

40868 6A 3l BA 9A
4093B 6A 3l BA 9A
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ORDER AND PACKAGE INFORMATION

CMOS PACKAGE INFORMATION (Cont'd)

MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
~55°C to +125°C —40°C to +85°C
DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC
DIP (D) DIP (D) DIP (P)
4104B 6B 4L 6B 9B
45108 6B 4L 6B 9B
4511B 6B 4L 6B 9B
45128 6B 4L 6B 9B
45148 6N 4M 6N 9N
45158 6N 4am 6N 9N
4516B 6B 4L 6B 9B
4518B 6B 4L 6B 9B
45208 6B 4L 6B 98
4521B 6B 4L 6B 9B
45228 6B 4L 6B 9B
45268 6B 4L 68 9B
45278 6B 4L 6B 9B
45288 6B 4L 6B 98
45398 6B 4L 6B 9B
4543B 6B 4L 6B 9B
45558 6B 4L 6B 98
45568 6B 4L 6B 98
45578 6B 4L 6B 98
47028 6B 4L 6B 9B
4703B 6Q am 6Q 9u
47108 7D 7D M
47208 7B 4L 7B 9B
47228 6B 4L 6B 9B
4723B 6B 4L 68 9B
4724B 6B 4L 6B 9B
47258 6B 4L 6B 9B
47278 B6A 3l 6A 9A
4731B 6A 4L 6A 9A
4741B 6B 4L 6B 9B
400148 6A 3l 6A 9A
400858 6B 4L 6B 9B
400978 6B 4L 6B 9B
400988 6B 4L 6B 9B
401618 6B aL 6B 98
401638 6B 4L 6B 9B
401748 6B 4L 6B 9B
401758 6B 4L 6B 98
40193B 6B 4L 6B 9B
6508B 6B 4L 6B 9B
6518B D TBA 7D oM
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MATRIX VI PROGRAM ORDERING INFORMATION

Matrix VI is a full spectrum/cost effective reliability and quality program for commercial/industrial ICs only. It features
six levels of screening/package flows, each tailored to a user’s field application/environment and his incoming quality/
equipment reliability requirements.

A Matrix VI part number consists of the device type followed by the package code letter, the temperature range code letter,
and the Matrix VI code letter (as applicable, see flow chart).

40008 D C X X

—l:—]:— Designates additional Matrix VI Processing (Levels, 2,4,5,6)
Temperature Range Code (“C"” for -40°C to +85°C operation)

Package Code (“D" for ceramic DIP, “P" for plastic molded DIP, and “F" for Flatpak)

Device Type

EXAMPLES

(a) 4001BPC Device type 4001B, packaged in plastic Dual In-line (P), in commercial temperature range (C)
and processed to Matrix VI Level 1.

(b) 4001BDC Device type 4001B, packaged in ceramic Dual In-line (D), in commercial temperature range and
processed to Matrix VI Level 3.

(c) 4001BPCQR Device type 4001B, packaged in Dual In-line, in commercial temperature range (C) with supple-
mental Matrix VI Level 5 screening including 100% thermal shock, “hot rail” test, 168 hours
125°C burn-in and 0.15% AQL functional testing.

(d) 4001BDCQR Device type 4001B, packaged in ceramic Dual In-line, in commercial temperature range with

supplemental Matrix VI Level 6 screening including burn-in, three 100% DC/functional tests and
0.15% AQL functional testing.
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MATRIX VI PROCESS FLOW OPTIONS & COST EFFECTIVENESS

DIE VISUAL
FAIRCHILD FICF-ST-2011

RESE/AL VISUA

DIE ATTACH/WIRE BOND

|

PRESEAL VISUAL
FAIRCHILD FICF-ST-2011

883/2010.1/B

FINAL SEAL

KEY
[ 100% OPERATION J

DC & FUNCTIONAL
+25°C .

QA ACCEPTANCE
UNCTIONAL, +25°C, 0.25% AQ
C, +25°C, 0.65% AQL

C, +85°C, 1.5% AQL
C, —40°C, 1.5% AQL
C, +25°C, 1.5% AQL

PLASTIC MOLDED DEVICES

CERAMIC PACKAGED DEVICES J

TEMP CYCLE
883/1010/C
5 CYCLES

DC & FUNCTIONAL
+25°C

A ACCEPTANCE

INE LEAK, 883/1014/B, 1% AQL
ROSS LEAK, 883/1014/C, 0.4% AQ
UNCTIONAL, +25°C, 0.25% AQL

C, +25°C, 0.65% AQL
C, +85°C, 1.5% AQL
C, —40°C, 1.5% AQL
C, +25°

C, 1.5% AQL
4 FINISHED GOODS STORES F
I | 1
LEVEL1, LEVEL3, LEVELS5, LEVELS,
(PC) (bC) (PC'QR) (DCIQR)
1 1
MARK 1 MARK 1 1 MARK I MARK |

!

!

¢

!




6-6

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

1

BURN-IN 883/1015
168 HRS, +125°C

BURN-IN 883/1015
168 HRS, +125°C

DC & FUNCTIONAL
+25°C

FUNCTIONAL +100°C DC & FUNCTIONAL
(“HOT RAIL") +25°C

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

QA ACCEPTANCE
UNCTIONAL, +25°C,
.15% AQL; DC, —40°C,

% AQL; DC, +25°C,
.25% AQL; DC, +85°C,
% AJL; AC, +25°C, 1%

QA ACCEPTANCE

: FINE LEAK, 883/1014/B,
:1% AQL; GROSS LEAK,
883/1014/C, 0.4% AQL;

FUNCTIONAL, +25°C,

0.15% AQL; DC, —40°C,

1% AQL; DC, +25°C,

0.25% AQL; DC, +85°C, 1%;
; AC, +25° aL

i PACK

pack | L PACK ]

PACK

L

COST EFFECTIVENESS ANALYSIS

QUALITY GUARANTEE
ON FUNCTIONALITY
=0.28% AQL
COST SEQUENCE 1
RELIABILITY FACTOR
=1X

QUALITY GUARANTEE
ON FUNCTIONALITY
=0.2% AQL
COST SEQUENCE 3
RELIABILITY FACTOR
=2X

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 5

RELIABILITY FACTOR

=7.6X — 9X (SEE NOTE)

QUALITY GUARANTEE
ON FUNCTIONALITY
=0.15% AQL
COST SEQUENCE 4
RELIABILITY FACTOR
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.




UNIQUE 38510 PROGRAM ORDERING INFORMATION

The Fairchild Unique 38510 Program is written in accordance with MIL-M-38510 and MIL-STD-883

To meet the need of improved reliability in the military market, CMOS Integrated Circuits are available with special
processing. Devices ordered to this program are subjected to the 100% screening as outlined in the Process. Devices will be
marked in accordance with unique 38510 unless otherwise specified under number Option 6.

UNIQUE 38510 devices are not normally stocked by distributors.
Customer procurement documents should specify the following:

(a)  Fairchild Product Code indicating the basic device type and package combination.
(b)  The Unique 38510 Device Class. (A, B*, B, C)

(c)  Number and/or Letter Options required.

(d)  Special Marking requirements.

The order code number consists of (a) and (b) as shown above. The order code detailed format is shown below.

4001B D M Qox
DEVICE PACKAGE TYPE TEMPERATURE RANGE DESIGNATES UNIQUE 38510 PROCESSING IF
TYPE D = CERAMIC DIP C = —40°C TO +85°C(59X) REQUIRED. SEE DESCRIPTION OF SCREENING
P = PLASTIC DIP M = —55°C TO+125°C(51X) REQUIREMENTS
F = CERAMIC FLAT

Order code examples are:

4029BFMQB 4007UBDMQS
Class QB Unique 38510 Class QS Unique 38510

Number Options: These 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 & 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: These options apply once per Purchase Order or line item and are considered Test Charges:
OPTION A Group C testing shall be performed on customer’s parts.

OPTION B Group D testing shall be performed on customer’s parts.

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.
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PROCESS SCREENING REQUIREMENTS

MIL-STD-883 TEST METHODS

DESCRIPTION

Preseal Visual MTD. 2010.2

Bond Strength:

Seal:

High Temperature Storage:
Temperature Cycle MTD 1010:
Constant Acceleration MTD 2001:

Hermetic Seal MTD 1014:

Pre Burn-In Electrical

Burn-in Screen MTD 1015:
Post Burn-in Electrical (5004.1):
Radiography MTD 2012:

Quality Conformance Inspection MTD 50056

External Visual MTD 2009:

Cond. A — Class QA
Cond. B — Other Classes

Bond strength is monitored on a sample basis three times per shift per mach.

Devices are hermetically sealed for compliance to MIL-STD-883
requirements .

Cond. C Tstg = 150°C/24 hrs
Cond. C —65°/150°C 10 cycles
Cond. E 30000 Gs Y1 only

Cond. B Fine-Radiflo 5x10~8cc/sec
Cond. C2 Gross-FC78 with pressure 10~®cc/sec

Per detailed drawing to remove rejects prior to submission to burn-in
screen

Cond. A — Static burn-in inputs alternately HIGH and LOW.

Per detailed drawing to cull out devices which failed as a result of burn-in.
Two views

Group A: Electrical Characteristics

Group B: Physical Dimensions, marking permanence, bond strength,
solderability

Group C: Die Related Tests

Group D: Packaged Related Tests

3X, 20X magnification: Verify dimensions, configuration, lead structure,
marking and workmanship
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UNIQUE 38510
NOTE 2

CLASS
Qs

CLASS
QB

PRESEAL VISUAL

PRESEAL VISUAL
2010.2/A 2010.2/B
BAKE BAKE
1008C 1008C
24 HRS. 24 HRS.
TEMP CYCLE TEMP CYCLE
1010C 1010C
CENTRIFUGE CENTRIFUGE
2001E 2001E
Y1 ONLY Y1 ONLY
HERMETICITY HERMETICITY
100% 100%
FINE: 1014 FINE: 1014
GROSS: 1014C-2

GROSS: 1014C-2

PRE B/I ELECT
PER APPLICABLE
SPEC.

OPTIONAL
PRE B/l ELECT
PER APPLICABLE
SPEC.

Y

Y




€16

BURN-IN BURN-IN
1015/A 1015/A
240 HRS. 160 HRS.
NOTE 4 NOTE 4

ELECTRICAL TESTS
PER APPLICABLE
SPEC.

HERMETICITY
100%
FINE: 1014
GROSS: 1014C-2

POST B/l ELECT

FINAL ELECT. TEST
25°C DC AND FUNCTIONAL 25°C DC AND FUNCTIONAL
125°C DC AND FUNCTIONAL 125°C DC AND FUNCTIONAL
—55°C DC AND FUNCTIONAL —55°C DC AND FUNCTIONAL
25°C AC 25°C AC
PER APPLICABLE SPECS. PER APPLICABLE SPECS.
X-RAY
2012
QUALITY QUALITY
CONFORMANCE CONFORMANCE
5005/GP A, B,C&D 5005/GP A, B,C&D
NOTE 3 NOTE 3
EXTERNAL VISUAL EXTERNAL VISUAL
100% 100%
2009 2009

Unique 38510 is written around the MIL-M-38510 requirements with a few modifications to Method 5005 in that 100% dc testing
at the temperature extremes and 100% ac testing at 25°C is not done and Unique 38510 QS has some burn-in logistics differences.
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.
Any burn-in condition other than MTD 1015 Condition A is at customer request only.




PACKAGE OUTLINES

In Accordance with
JEDEC TO-86 Outline
14-Pin Cerpak
3

C P [r !
[———— N 14 S—1 T‘
 svemomm———— :—Efi .260 (6.604)
.240 (6.096)
i | e——— — )
i
o e e— F———" 050 (1.270} |
TYP.
019 (0.483) T—— 7 8 —] l
015 (0.381) _ B S
P.
|__.370(9.398) .370 (9.398)
.250 : .250 (6.350)
1006 (0.152) (6.350) (6.350)
.004 (0.102) .
| [
1:i..:._—}__ = .
’ .260 (6.604) |
.025 (0.635) .240 (6.096) .065 (1.651)
TYP. .050 (1.270)
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are alloy 42

Package weight is 0.26 gram

Pin 1 orientation may be either tab or dot

16-Pin Cerpak

4L

ssnme /’% 011 (0.28)
PLANE |-
009 (0.23)
j -
135 (3.43) 065 (l 65) i_ 515 (13.08)
100 (2.54) MAX.

C—ie 16 —=
—— T 050
1(1.270)
———— TYP.
—— ] .409 (10.389)
N — . ,  -371(9.423)
.019 (0.483) ———| 1
.015(0381) )
—"— /s 9 ]
.350 .350
250__‘ Iv‘zso
8 890) (8.890)
(6. 350) .075 (1.905)
.006 (0.152) TYP
.004 (0.102) g0 (1524
T
.283 (7.188) 4 (0.610
"_'.247 (6.274) ozn}p. )

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are alloy 42

Package weight is 0.4 gram

Hermetically sealed beryllia package

22-Pin MSI Plastic Dual In-Line

4K

365 (9.27)
355 (9.01) .
1.180 (29.97)
NOM.
AANADNANNDNNDAD | 085 (1,65
— _f
VYV
065 (1.65)
4 14,‘~| |-— —-' l«— .130 (3.30)
020 (0 51)
.016 (0.41) .400 u“on'wr
.02 (.508)
165 (4.19) ozo 10 51) MIN
1155 (3.94)

lL

110 279) 037 (094)
1080 (2.29) 1027 (0.69)
TYP. STANDOFF
WIDTH
NOTES:

Pins are tin-plated 42 alloy

Package material is plastic

Pins are intended for insertion in hole rows
on 400 (10.16) centers.

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

24-Pin BeO Cerpak

.050 (1.270)
TYP

—r.==zf1 o 2]——_—__——-:
a————————F] B
3 L 2F—————x
————- Pl —]
== 20 ——-——"
4 = I — )
= | === ——
7 18 MAX
8 17 /77—
-019 (.483) 9 i =]
.015 (.381) 10 15
TYP ==
= ———— Ne——
_—]12 k] ————-.
. - I

L.SSO (8.890).‘ I“SSO (B.890).l
.250 (6.350) .250 (6.350)

.090 (2.286)
.065 (1.651)

f
S s ]
NOTES:
All dimensions in inches (bold) and
millimeters (parentheses)
Pins are alloy 42

Package weight is 0.8 gram
Hermetically sealed beryllia package




PACKAGE OUTLINES

in accordance with
JEDEC (TO-116) outline
14-Pin Ceramic Dual In-Line

6A

16-Pin Ceramic Dual In-Line

6B

L — C mam
L ANANNAN ]
7 7 _lnaaaaan
.271 (6 883) .02&;(0?\;'3538 sa‘ea ¢ !
1"517?'25 2 G"’:tz)ia 635, R
; 8 ALl }2‘5 9 16
VYYYYYY PRV AVAVAVEYAVAY
65 165t | | - b e
g :TT:;,_" [, R 143,
355 TR

200 sos{ "] 015 (.381) } - ‘ 200 5“(;34; .

E MA)( )E- l n lMN — = MAX Il
SEATING __ N - X o011 279
PLANE 165%4.191) o 011279 | 008 227

-T00y2 540) | | 009 (2.29) 165 4.191 !
Al ‘ ’U‘—"Ofg 322: ¢ ‘ 100 2540 as 9525 |
110 e - L__ﬂ i B € [ 375 (SMS.ZSI_’( , NOM 1
g2 Llesaay ™ M o swor (g
(2.286) (686 065 (1.651) e
TYP. STANDOFF
WIDTH
NOTES: NOTES:
All dimensions in inches (bold) and All dimensions in inches (bold) and
millimeters (parentheses) millimeters (parentheses)
Pins are intended for insertion in hole rows Pins are intended for insertion in hole rows
on .300” (7.620) centers on .300" (7.620) centers
They are purposely shipped with “positive” They are purposely shipped with “positive”
misalignment to facilitate insertion misalignment to facilitate insertion
Board-drilling dimensions should equal Board-drilling dimensions should equal
your practice for.020" (0.508) diameter pin your practice for .020 inch (0.508)
Pins are alloy 42 diameter pin
Package weight is 2.0 grams Pins are alloy 42
Package weight is 2.0 grams
*The .037/.027 (.940/.686) dimension does
not apply to the corner pins
40-Pin Dual In-Line

Side Brazed, Large Cavity

| 2.020 (51.308)
i 1.980 (50292)
AQOARAANAARANRRRN
f 20 3
025 (0.635)
1590 (14.986)
565 ((M 351) - R
21 29 610 (15.494)
TTTTTTTYTLIvy I TINTY] pieert
L (127) _,| ‘040 (1 016) [ 500
.480 (12.700)
(12.192) 1160 (4.064) ||+ 4g0 ]
060 (1.52¢) 110 (2.794) (12.192)
.040 (1.016) i
Seati i— -
Pluncn}_ L “Foss [ 0110279
S (2.159) 1 .009 (0.229)
175 (4.445) J L 045 (1.143) Yoo
283178 i legd0 2708 0401.016) (2.905)| 676 (17.145)

020 (0.508)
016 (0.406)
TYP.

4

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pin material nickel gold-plated kovar

Cap is kovar

Base is ceramic

Package weight is 6.5 grams

u
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PACKAGE OUTLINES

24-Pin Ceramic
Dual In-Line

6N

24-Pin Ceramic Dual In-Line

6Q

1.290 (32.766)
1.235 (31.369)
_1.200 (30.480)
JAYAYAYAYAYATAYAYAYAYAYAY MAX.
12 1
.030 (0.762) \ |
570 (14.478) 020 (0.508) 1 .045 (1.143) R
515 (13.081) .380 (9.652) .035 (0.889)
NoMm.
s 24 v |
UﬂVfVVVVVVVW | i |
.065 (1.651) 100 (2.540) L -065 (1.651) -025 (.635)
045 (114~ = o0 G0t " oas (1143 = Nom
1190 (4.826) t.:s""'fc’);?“o’ - 1190 (4.826) ri.gqgo)
140 (3.556) 063 (1.544) - 140 (3.556) 020 (0508 | g dea
- 7].025 (0.613) 4 MIN |
_;—L _SEATING L ' SEATING 11
FpLane 011 (0279) t i ¥ pLane (279
009 (0.229) ™ | | (229)
[ | 135 (3.429) | | 037 l__ 2 i
Azootsvosm»l L_ 037 <o.940>‘“_.ozo (0.508) ‘_ 2750 (190501 | 115 (2921) ™ &7,21713“? 1932, '312238?) 500,
1100 (2.540) 027 (0.686)™1™016 (0.406) I MAX. 050 027 016 (- (12.700)
110 (2.794) STANDOFF (2.286) (686) MAX.
.090 (2.286) WIDTH STANDOFF
TYP. WIDTH
NOTES: NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole rows
on .600" (15.24) centers

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

Pins are alloy 42

Package weight is 6.5 grams

Package material is alumina

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole rows
on .400” (10.16) centers

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

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

Pins are alloy 42

22-Pin Ceramic Dual In-Line

1.060 (26.924)
1.090 (27.686)

{?ﬁﬁ(’)ﬁﬁ&(’)hﬁ(“z

.380 (9.652) /.020 (0.635) R

.364 (9.246)

1056 (1.422)
=T TYR.
1190 (4.826) 420 (10.668)
MAX. MAX.
1020 (0.508)
[ MIN.
1= -1 SEATING
1 PLANE
150 (3810) | | |
MIN.
100 032 018
@540+l 1o ol L0813 (0.457)+] 1o 245 (1149 518 113.081)
TYP. STANDOFF  TYP. - -
WIDTH

6V

-

ﬁ (0.381)

011 (0.279)
—\\"".009 (0.229)

)

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated 42 alloy

Package material is alumina

Pins are intended for insertion in hole
rows on .400 (10.160) centers

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

Package weight is 6.0 grams
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PACKAGE OUTLINES

125
(3.175)

16-Pin Dual In-Line

.785 (19.939)
755 (19.177)

7B

18-Pin Ceramic Dual In-Line

.900(22.860)__
.880 (22.352)

rg AN (\f\&f‘jw

7D

All dimensions in inches (bold) and
millimeters (parentheses)

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 (0.508)
diameter pin

Pins are alloy 42

Package weight is 2.2 grams

“The .037/.027 (.940/.686) dimension does
not apply to the corner pins

All dimensions in inches (bold) and
millimeters (parentheses)

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 (0.508)
diameter pin

Pins are alloy 42

22-Pin Dual In-Line

1.080
= (27.432)
nmoae oo
1 1“{
.355
(0.017) Lo
(10.414)
12 __22|
L= B GE - B - E— A — e o e g
.435 050
.038 ™~77(11.049) (1.270)
Lo ‘
| 010
-f— — (0.254)
.040 REF
(1.016)
1.100
(27.940)

(Metal Cap)

71

355
l‘(aon)“

| 1010 (0.254) |
1002 (0.057)

.400
(10.160)

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insersion in hole
rows on .400” (10.16) centers

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

Board-drilling dimensions should equal your
practice for .020” (0.51) diameter pin

Pins are gold-plated Kovar

Cap is Kovar

Base is ceramic

Package weight is 4 grams

¢ ! 291 !
Fritiet 1025 (0.635) R (7.391) __.026R (635)
265 ( ) NOM. .265 NOM.
(6.731)
9 16 10 18
PV M Y AYAY
,065 (1.651) |-085 (1.651)
.045 (1.143) ~ .045 (1.143)
219
310
310 (7.874) (5.5631 (7.874)
7290 (7.366) (4.318) ('72:?505)
T
1219 (5.562) .020 (0.508) .020 (0.508)
170 (4.318) I MIN. MIN. \
. H—tseaning :T{ssnm»;;
1 Pl .011(0.279) PLANE .011 (.279).
i vas 114 ,009 (0.228) || oasirram] 0090229
v (1.143) - . .
1165 (2.959) 110 (2.794) $§§;Tg‘§g§,‘,’__.375 (9_525)_4 165 ! 4“2‘7134) .037° (.940) t&‘mf@f .376 (9.525)_.l
10 g 4.191) 3 -l ’ -
0 (2.540) 1090 (228611 o357 (0030 1028 ardon) NOM. @isn) i 2 :f:n(gg% .016 (.406) NOM.
Tve 1027 (0.685) (2:540) 12.286) WIDTH
STANDOFF TP
WIDTH
NOTES: NOTES:
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PACKAGE OUTLINES

40-Pin Plastic Dip
(Production Mold)

8P

2.050
(62.070)
20 ! 04
(1.016)
(1'35;?6) ¢

l 21 40'
J L'°°° (1.524)
1040 (1.016)

(:'uw

1130 (3.
.115 (2921} 110 (2.794)
"I L‘ 1090 (2.288) ™"

I Y
¢oTs%p'““ "l

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are alloy 42

Package material is plastic

Pins are intended for insertion in hole rows
on .600” (15.24) centers

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

14-Pin Plastic Dual In-Line

9A

025 (.64)

.020 (.51)
e 760(193) —
740 (18.8) 302 1012 (:30)
008 (.20)

f T IhIaihihis) ja)
e O ‘
WU
ik Tl

065 (1.65)
045 (1.14)

_110(2.79)

.090 (2.29)
050 (1.27)
1040 (1.02)

0.075(1.90)

080 (2.03)
~070(1.78)

310 (7.87) 1,020 (51)
l‘zsonaﬂ ‘o1o<z5>
015 (.38) /

i - = ==
200 (5.08) 15 (3 I
SEATING { -5
PLANE 156 (3.81) ’ f 01128)
100 (2.54) - .009 (.23)
i 1- | J
.020 (51)
110 (2.79) l« L 375 (9.53%*1
090 'z 29) ‘.0374941‘ 018041 NOM.
v 27 (69)
STANDOFF
WIDTH
NOTES:

All dimensions in inches (bold) and
millimeters (parantheses)

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 (0.508)
diameter pin

Pins are alloy 42

Package weight is 0.9 gram

Package material is silicone

16-Pin Plastic Dual In-Line
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NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are 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 (0.508)
diameter pin

***The .037/.027 (.940/.686) dimension does
not apply to the corner pins

Package weight is 0.9 gram

9-18




PACKAGE OUTLINES

18-Pin Plastic Dual In-Line
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NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

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 (0.508)
diameter pin

Pins are alioy 42

24-Pin Plastic Dual In-Line
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NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole rows
on .600" (15.24) centers

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

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

Pins are alloy 42

24-Pin Plastic Dual In-Line
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NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole rows
on .400” (10.16) centers

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

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

Pins are alloy 42
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Fairchild Franchised United States and
Semiconductor Distributors Canada
Alabama Wyle Distribution’ Group Hamilton/Avnet Electronics

Hallmark 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 S. Madison Drive

Tempe, Arizona 85281

Tel: 602-275-7851 TWX: 910-951-1535

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

Wyle Distribution Group

8155 North 24th Ave.

Phoenix, Arizona 85021

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

California

Avnet Electronics

350 McCormick Avenue

Costa Mesa, California 92626

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

TWX: 810-595-1928

Bell Industries )

Electronic Distributor Division

1161 N. Fair Oaks Avenue

Sunnyvale, California 94086

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

Wyle Distribution Group

3000 Bowers Avenue

Santa Clara, California 95051

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

Hamilton Electro Sales

3170 Puliman Avenue

Costa Mesa, California 92636
Tel: 714-979-6864

Hamilton Electro Sales

10912 W. Washington Bivd.

Culver City, California 90230

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

Hamiiton/Avnet Electronics

1175 Bordeaux Drive

Sunnyvale, California 94086

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

Hamilton/Avnet Electronics

4545 Viewridge Avenue

San Diego, California 82123

Tel: 714-571-7527

Telex: HAMAVELEC SDG 69-5415

Anthem Electronics

1020 Stewart Drive

P.O. Box 9085

Sunnyvale, California 94086
Tel: 408-738-1111

Anthem Electronics, Inc.
4040 Sorrento Valley Bivd.
San Diego, California 92121
Tel: 714-279-5200

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

Wyle Electronics

124 Maryland Street

‘El Segundo, California 90245

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

Wyle Distributor Group
17872 Cowan Avenue
irvine, California 92714
Tel: 714-641-1600
Telex: 610-595-1572

**Sertech Laboratories

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

9525 Chesapeake
San Diego. California 92123
Tel: 714-565-9171 TWX: 910-335-1590

Colorado

Bell Industries

8155 West 48th Avenue

Wheatridge, Colorado 80033

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

Arrow Electronics

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

Wyle Distribution Group

6777 E. 50th Avenue

Commerce City, Colorado 80022

Tel: 303-287-9611 TWX: 910-936-0770

Hamilton/Avnet Electronics

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

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

Connecticut

Arrow Electronics, Inc.

12 Beaumont Road

Wallingford, Connecticut 06492

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

Hamilton/Avnet Electronics

Commerce Drive, Commerce Park

Danbury, Connecticut 06810

Tel: 203-797-2800

TWX: None — use 710-897-1405
(Regional Hqg. 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 402

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

Arrow Electronics

115 Paim Bay Road N.W.
Suite 10 Bidg. #200
Palm Bay, Florida 32905
Tel: 305-725-1408

Halimark Electronics

1671 W. McNab Road

Ft. Lauderdale, Florida 33309

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

Hallmark Electronics

7233 Lake Ellenor Drive

Orlando, Florida 32809

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

Hamilton/Avnet Electronics

6800 N.W. 20th Avenue

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

Georgla

Arrow Electronics

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

Telex: 810-766-0439

**This distributor carries Fairchild die products only.
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6700 Interstate 85 Access Road, Suite 1E

Norcross, Georgia 30071

Tel: 404-448-0800

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

linois

Halimark Electronics, Inc.
1177 Industrial Drive
Bensenville, Hlinois 60106
Tel: 312-860-3800

Hamilton/Avnet Electronics

3801 N. 25th Avenue

Schiller Park, lllinois 60176

Tel: 312-678-6310 TWX: 910-227-0060

Kierulff Electronics

1536 Landmeier Road

Elk Grove Village, Illinois 60007

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

Schweber Electronics, Inc.

1275 Brummel Avenue

Elk Grove Village, litinois 60007

Tel: 312-593-2740 TWX: 910-222-3453

Semiconductor Specialists, Inc.
(mailing address)

O’Hare International Airport
P.O. Box 66125

Chicago, lllinois 60666

(shipping address)

195 Spangler Avenue

Elmhurst Industrial Park

Elmhurst, illinois 60126

Tel: 312-279-1000 TWX: 910-254-0169

Indiana

Graham Electronics Supply, Inc.

133 S. Pennsyivania St.

Indianapolis, Indiana 46204

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

Pioneer Indiana Electronics, Inc.
6408 Castle Place Drive

Indianapolis, Indiana 46250

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

Kansas

Hallmark Electronics, Inc.

11870 W. 91st Street

Shawnee Mission, Kansas 66214
Tel: 913-888-4746

Hamilton/Avnet Electronics

9219 Guivira Road

Overland Park, Kansas 66215

Tel: 913-888-8900

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

Louisiana

Sterling Electronics Corp.

4613 Fairfield

Metairie, Louisiana 70002

Tel: 504-887-7610

Telex: STERLE LEC MRIE 58-328

Maryland

Hallmark Electronics, Inc.
6655 Amberton Drive
Baltimore, Maryland 21227
Tel: 301-796-9300

Hamilton/Avnet Electronics
(mailing address)

Friendship International Airport
P.O. Box 8647

Baltimore, Maryland 21240

{shipping address)

7235 Standard Drive

Hanover, Maryland 21076

Tel: 301-796-5000 TWX: 710-862-1861
Telex: HAMAVLECA HNVE 87-968

Pioneer Washington Electronics, inc.
9100 Gaither Road

Gaithersburg, Maryland 20760

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

Schweber Electronics

9218 Gaither Road

Gaithersburg, Maryland 20760

Tel: 301-840-5900 TWX: 710-828-0536



Fairchild Franchised United States and
Semiconductor Distributors Canada
Massachusetts New Jersey Harvey Electronics

Arrow Electronics, Inc.

96 D Commerce Way

Woburn, Massachusetts 01801

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

Arrow Electronics

85 Wells Avenue

Newton Centre, Massachusetts 02159
Tel: 617-964-4000

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

Hamilton/Avnet Electronics

32487 Schoolcraft

Livonia, Michigan 48150

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

Pioneer/Detroit

13485 Stamford
Livonia, Michigan 48150
Tel: 313-525-1800

R-M Electronics

4310 Roger B. Chaffee
Wyoming, Michigan 49508
Tel: 616-531-9300

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

Arrow Electronics
3921 Varsity Drive
Ann Arbor, Michigan 48104
Tel: 313-971-8220

Minnesota

Arrow Electronics

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

Hamilton/Avnet Electronics
7449 Canhill Road

Edina, Minnesota 55435

Tel: 612-941-3801

TWX: None — use 910-227-0060
(Regional Hq. in Chicago, HI.)

Schweber Electronics

7402 Washington Avenue S.
Eden Prairie, Minnesota 55344
Tel: 612-941-5280

Missouri

Hallmark Electronics, Inc.
13789 Rider Trail

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

Hamilton/Avnet Electronics

13743 Shoreline Ct., East

Earth City, Missouri 63045

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

*Minority Distributor

**This distributor carries Fairchild die products only.

Hallmark Electronics. Inc
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

Schweber Electronics

18 Madison Road

Fairfield, New Jersey 07006

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

Sterling Electronics

774 Pfeiffer Blvd.

Perth Amboy, N.J. 08861

Tel: 201-442-8000 Telex: 138-679

Wilshire Electronics
102 Gaither Drive

Mt. Laurel, N.J. 08057
Tel: 215-627-1920

Wilshire Electronics

1111 Paulison Avenue

Clifton, N.J. 07015

Tel: 201-365-2600 TWX: 710-989-7052

New Mexico

Bell Industries

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

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

Hamilton/Avnet Electronics

2450 Byalor Drive S.E.

Albuquerque, New Mexico 87119
Tel: 505-765-1500

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

New York

Arrow Electronics

900 Broadhollow Road
Farmingdale, New York 11735
Tel: 516-694-6800

Arrow Electronics

20 Oser Avenue

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

*Cadence Electronics

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

Arrow Eléectronics

P.O. Box 370

7705 Maltlage Drive
Liverpool, New York 13088
Tel: 315-652-1000

TWX: 710-545-0230

Components Plus, Inc.

40 Oser Avenue

Hauppauge, L.I., New York 11787
Tel: 516-231-9200 TWX: 510-227-9869

Hamilton/Avnet Electronics

167 Clay Road

Rochester, New York 14623

Tel: 716-442-7820

TWX: None — use 710-332-1201
(Regional Hq. in Burlington, Ma.)

Hamiiton/Avnet Electronics

16 Corporate Circle

E. Syracuse, New York 13057

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

Hamilton/Avnet Electronics

5 Hub Drive

Melville, New York 11746

Tel: 516-454-6000 TWX: 510-224-6166
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‘mailing address!

P.O Box 1208

Binghampton. New York 13902
tshipping address:

1911 Vestal Parkway East
Vestal. New York 13850

Tel: 607-748-8211

Rochester Radio Supply Co.. Inc

140 W. Main Street

tP.O. Box 1971 Rochester. New York 14603
Tel: 716-454-7800

Schweber Electronics

Jericho Turnpike

Westbury. L.I.. New York 11590

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

Jaco Electronics, Inc

145 Oser Avenue

Hauppauge, L.1.. New York 11787
Tel: 516-273-1234 TWX: 510-227-6232

Summit Distributors, Inc.

916 Main Street

Buffalo, New York 14202

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

North Carolina

Arrow Electronics

938 Burke Street

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

Hamilton/Avnet

2803 Industrial Drive

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

Hallmark Electronics

1208 Front Street, Bldg. K

Raleigh, North Carolina 27609

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

Resco

Highway 70 West

Rural Route 8, P.O. Box 116-B
Raleigh, North Carolina 27612
Tel: 919-781-5700

Pioneer/Carolina 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

Hamilton/Avnet Electronics

4588 Emery Industrial Parkway
Cleveland, Ohio 44128

Tel: 216-831-3500

TWX: None — use 910-227-0060
(Regional Hgq. in Chicago., )

Hamilton/Avnet Electronics

954 Senate Drive

Dayton, Ohio 45459

Tel: 513-433-0610 TWX: 810-450-2531

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

Pioneer/Dayton

1900 Troy Street

Dayton. Ohio 45404

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

Arrow Electronics

6238 Cochran Road

Solon, Ohio 44139

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



Fairchild Franchised United States and
Semiconductor Distributors Canada
Ohio Hamilton/Avnet Electronics Cam Gard Supply Ltd.

Arrow Electronics

(mailing address)

P.O. Box 37826

Cincinnati, Ohio 45222

(shipping address)

10 Knollcrest Drive

Reading, Ohio 45237

Tel: 513-761-5432 TWX: 810-461-2670

Halimark Electronics
6969 Worthington-Galena Road
Worthington, Ohio 43085

Oklahoma

Hallmark Electronics

5460 S. 103rd East Avenue

Tulsa, Oklahoma 74145

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

Radio Inc. Industrial Electronics
1000 S. Main

Tulsa, Oklahoma 74119

Tel: 918-587-9123

Pennsyivania

Pioneer/Delaware Valley Electronics
261 Gibraltar Road

Horsham, Pennsylvania 19044

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

Pioneer Electronics, Inc.

560 Alpha Drive

Pittsburgh, Pennsylvania 15238

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

Schweber Electronics

101 Rock Road

Horsham, Pennsylvania 19044
Tel: 215-441-0600

Arrow Electronics

4297 Greensburgh Pike

Suite 3114

Pittsburgh, Pennsylvania 15221
Tel: 412-351-4000

South Carolina

Dixie Electronics, Inc.

P.O. Box 408 (Zip Code 29202)
1900 Barnwell Street

Columbia, South Carolina 29201
Tel: 803-779-5332

Texas

Allied Electronics

401 E. 8th Street

Fort Worth, Texas 76102
Tel: 817-336-5401

Arrow Electronics

13715 Gamma Road

Dallas, Texas 75234

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

Hallmark Electronics Corp.
10109 McKalla Place Suite F
Austin, Texas 78758

Tel: 512-837-2814

Hallmark Electronics

11333 Pagemill Drive

Dallas, Texas 75243

Tel: 214-234-7300 TWX: 910-867-4721

Halimark Electronics, Inc.
8000 Westglen

Houston, Texas 77063
Tel: 713-781-6100

Hamilton/Avnet Electronics
10508A Boyer Boulevard
Austin, Texas 78758

Tel: 512-837-8911

Hamilton/Avnet Electronics

4445 Sigma Road

Dallas, Texas 75240

Tel: 214-661-8661

Telex: HAMAVLECB DAL 73-0511

3939 Ann Arbor

Houston, Texas 77042

Tel: 713-780-1771

Telex: HAMAVLECB HOU 76-2589

Schweber Electronics, Inc.

14177 Proton Road

Dallas, Texas 75240

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

Schweber Electronics, Inc.

7420 Harwin Drive

Houston, Texas 77036

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

Sterling Electronics

4201 Southwest Freeway

Houston, Texas 77027

Tel: 713-627-9800 TWX: 901-881-5042
Telex: STELECO HOUA 77-5299

Utah

Century Electronics

3639 W. 2150 South

Salt Lake City, Utah 84120

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

Hamilton/Avnet Electronics

1585 W. 2100 South

Salt Lake City, Utah 84119

Tel: 801-972-2800

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

Washington

Hamilton/Avnet Electronics

14212 N.E. 21st Street

Bellevue, Washington 98005

Tel: 206-746-8750 TWX: 910-443-2449

Wyle Distribution Group

1750 132nd Avenue N.E.

Bellevue, Washington 98005

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

Radar Electronic Co., Inc.

168 Western Avenue W.

Seattle, Washington 98119

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

Wisconsin

Hamilton/Avnet Electronics

2975 Moorland Road

New Berlin, Wisconsin 53151

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

Marsh Electronics, Inc.

1563 South 100th Street

Milwaukee, Wisconsin 53214

Tel: 414-475-6000 TWX: 910-262-3321

Canada

Cam Gard Supply Ltd.

640 42nd Avenue S.E.

Calgary, Alberta, T2G 1Y6, Canada
Tel: 403-287-0520 Telex: 03-822811

Cam Gard Supply Ltd.

16236 116th Avenue

Edmonton, Alberta TSM 3V4, Canada
Tel: 403-453-6691 Telex: 03-72960

Cam Gard Supply Ltd.

4910 52nd Street

Red Deer, Alberta, T4N 2C8, Canada
Tel: 403-346-2088

Cam Gard Supply Ltd.

825 Notre Dame Drive

Kamloops, British Columbia, V2C 5N8, Canada
Tel: 604-372-3338

Cam Gard Supply Ltd.

1777 Ellice Avenue

Winnepeg, Manitoba, R3H OW5, Canada
Tel: 204-786-8401 Telex: 07-57622

Cam Gard Supply Ltd.

Rookwood Avenue

Fredericton, New Brunswick, E3B 4Y9, Canada
Tel: 506-455-8891
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15 Mount Royal Bivd.
Moncton, New Brunswick, E1C 8N6, Canada
Tel: 506-855-2200

Cam Gard Supply Ltd.

3065 Robie Street

Halifax, Nova Scotia, B3K 4P6, Canada
Tel: 902-454-8581 Telex: 01-921528

Cam Gard Supply Ltd.

1303 Scarth Street

Regina, Saskatchewan, S4R 2E7, Canada
Tel: 306-525-1317 Telex: 07-12667

Cam Gard Supply Ltd.

1501 Ontario Avenue

Saskatoon, Saskatchewan, S7K 1S7, Canada
Tel: 306-652-6424 Telex: 07-42825

Electro Sonic Industrial Sales
(Toronto) Ltd.

1100 Gordon Baker Rd.

Willowdale, Ontario, M2H 3B3, Canada
Tel: 416-494-1666

Telex: ESSCO TOR 06-22030

Future Electronics Inc

Baxter Center

1050 Baxter Road

Ottawa, Ontario, K2C 3P2, Canada
Tel: 613-820-9471

Future Electronics Inc.

4800 Dufferin Street

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

Future Electronics Corporation

5647 Ferrier Street

Montreal, Quebec, H4P 2K5, Canada
Tel: 514-731-7441

Hamilton/Avnet International

(Canada) Ltd.

3688 Nashua Drive, Units 6 & H
Mississauga, Ontario, L4V 1M5, Canada
Tel: 416-677-7432 TWX: 610-492-8867

Hamilton/Avnet International
(Canada) Ltd.

1735 Courtwood Crescent

Ottawa, Ontario, K1Z 5L9, Canada
Tel: 613-226-1700

Hamilton/Avnet International

(Canada) Ltd.

2670 Sabourin Street

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

R.A.E. Industrial Electronics, Ltd.
3455 Gardner Court

Burnaby, British Columbia Z5G 4J7
Tel: 604-291-8866 TWX: 610-929-3065
Telex: RAE-VCR 04-54550

Semad Electronics Ltd.

620 Meloche Avenue

Dorval, Quebec, H9P 2P4, Canada
Tel: 604-2998-866 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.

1485 Laperriere Avenue

Ottawa, Ontario, K1Z 7S8, Canada
Tel: 613-722-6571 TWX: 610-562-8966



Fairc_hild Sales United States and
Semiconductor Representatives Canada

Alabama Nevada Texas

Cartwright & Bean, Inc. Magna Sales Technical Marketing

2400 Bob Wallace Ave., Suite 201
Huntsville, Alabama 35805
Tel: 205-533-3509

California

Celtec Company

18009 Sky Park Circle Suite B

Irvine, California 92705

Tel: 714-557-5021 TWX: 910-595-2512

Celtec Company

7867 Convoy Court, Suite 312

San Diego, California 92111

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

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

Connecticut

Phoenix Sales Company

389 Main Street

Ridgefield, Connecticut 06877

Tel: 203-438-9644 TWX: 710-467-0662

Florida

Lectromech, Inc.

399 Whooping Loop

Altamonte Springs, Florida 32701

Tel: 305-831-1577 TWX: §10-959-6063

Lectromech, Inc.

2280 U.S. Highway 19 North
Suite 155, Building K
Clearwater, Florida 33515
Tel: 813-797-1212

TWX: 510-959-6030

Lectromech, inc.

17 East Hibiscus Bivd.
Suite A-2

Melbourne, Florida 32901
Tel: 305-725-1950

TWX: 510-959-6063

Lectromech, Inc.

1350 S. Powerline Road, Suite 104
Pompano Beach, Florida 33060

Tel: 305-974-6780 TWX: 510-954-9793

Georgla

Cartwright & Bean, Inc.

P.O. Box 52846 (Zip Code 30355}
3198 Cain's Hill Place, N.W.

Atlanta, Georgia 30305

Tel: 404-233-2939 TWX: 810-751-3220

Hliinois

Micro Sales, inc.

2258-B Landmeir Road

Elk Grove Village, lllinois 60007

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

Maryland

Delta |1l 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 W. 74th Street

Edina, Minnesota 55435

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

Mississippl

Cartwright & Bean, Inc.
P.O. Box 16728

5150 Keele Street
Jackson, Mississippi 39206
Tel: 601-981-1368

TWX: 810-751-3220

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

New Jersey

BGR Associates

3001 Greentree Executive Campus
Marlton, New Jersey 08053

Tel: 609-428-2440

Lorac Sales, Inc.

1200 Route 23 North

Butler, New Jersey 07405

Tel: 201-492-1050 TWX: 710-988-5846

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

North Carolina

Cartwright & Bean, Inc.

1165 Commercial Ave.
Charlotte, North Carolina 28205
Tel: 704-377-5673

Cartwright & Bean, Inc.

P.O. Box 18465

3948 Browning Place
Raleigh, North Carolina 27619
Tel: 919-781-6560

Ohio

The Lyons Corporation

4812 Frederick Road, Suite 101
Dayton, Ohio 45414

Tel: 513-278-0714

TWX: 810-459-1803

The Lyons Corporation

6151 Wilson Mills Road, Suite 101
Highland Heights, Ohio 44143
Tel: 216-461-8288

TWX: 810-459-1803

Oklahoma

Technical Marketing

9717 E. 42nd Street, Suite 221
Tulsa, Oklahoma 74145

Tel: 918-622-5984

Oregon

Magna Sales, Inc.

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

Tel: 503-641-7045

TWX: 910-467-8742

Tennessee

Cartwright & Bean, Inc.
P.O. Box 4760

560 S. Cooper Street

. Memphis, Tennessee 38104

Tel: 901-276-4442
TWX: 810-751-3220

Cartwright & Bean, Inc.
8705 Unicorn Drive

Suite B120

Knoxville, Tennessee 37923
Tel: 615-693-7450

TWX: 810-751-3220
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3320 Wiley Post Road
Carroliton, Texas 75006
Tel: 214-387-3601 TWX: 910-860-5158

Technical Marketing, Inc.
9027 North Gate Bivd.
Suite 140

Austin, Texas 78758

Tel: 512-835-0064

Technical Marketing
6430 Hillcroft, Suite 104
Houston, Texas 77036
Tel: 718-777-9228

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.1.)

1715 Meyerside Drive

Suite 1

Mississauga, Ontario, LT 1C5 Canada
Tel: 416-677-8100 TWX: 610-492-8976

R.N. Longman Sales, Inc. (L.S.1)
16891 Hymus Blvd.

Kirkland, Quebec

HYH 3L4 Canada

Tel: 514-694-3911

TWX: 610-422-3028



Fairchild
Semiconductor

Sales United States and
Offices Canada

Alabama

Huntsville Office

500 Wynn Drive

Suite 511

Huntsville, Alabama 35805
Tel: 205-837-8960

Arizona

Phoenix Office

4414 N. 19th Avenue, Suite G
Phoenix 85015

Tel: 602-264-4948 TWX: 910-951-1544

California

Los Angeles Office*

Crocker Bank Bldg.

15760 Ventura Blvd., Suite 1027
Encino 91436

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

Santa Ana Office*

1570 Brookhollow Drive

Suite 206

Santa Ana 92705

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

Santa Clara Office*

3333 Bowers Avenue, Suite 299
Santa Clara 95051

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

Florida

Ft. Lauderdale Office

Executive Plaza, Suite 300-B

1001 Northwest 62nd Street

Ft. Lauderdale 33309

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

Orlando Office*

Crane’s Roost Office Park

399 Whooping Loop

Altamonte Springs 32701

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

Hlinois

Chicago Office

60 Gould Center

The East Tower, Suite 710
Rolling Meadows 60008
Tel: 312-640-1000

Indiana

Ft. Wayne Office

2118 Inwood Drive, Suite 111

Ft. Wayne 46815

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

indianapolis Office

7202 N. Shadeland Castle Point
Room 205

Indianapolis 46250

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

Kansas

Kansas City Office

8600 West 110th Street, Suite 209
Overland Park 66210

Tel: 913-649-3974

Maryland

Columbia Office*

1000 Century Plaza, Suite 225
Columbia 21044

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

Massachusetts

Boston Office®

888 Worcester Street

Wellesley Hills 02181

Tel: 617-237-3400 TWX: 710-348-0424

Michigan
Detroit Office*

21999 Farmington Road

Farmington Hills 48024

Tel: 313-478-7400 TWX: 810-242-2973

“Field Application Engineer

Minnesota

Minneapolis Office”

4570 West 77th Street. Room 356
Minneapolis 55435

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

New Jersey

Wayne Office*

580 Valley Road, Suite 1

Wayne 07490

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

New Mexico

Alburquerque Office

North Building

2900 Louisiana N.E. South G2
Alburquerque 87110

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

New York

Melville Office

275 Broadhollow Road, Suite 219
Melville 11747

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

Poughkeepsie Office

19 Davis Avenue

Poughkeepsie 12603

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

Fairport Office

260 Perinton Hills Office Park
Fairport 14450

Tel: 716-223-7700

North Carolina

Raleigh Office

3301 Executive Drive. Suite 204
Raleigh 27609

Tel: 919-876-0096

Ohio

Dayton Office

4812 Frederick Road, Suite 105
Dayton 45414

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

Oregon

Fairchild Semiconductor

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

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

Pennsylvania
Philadelphia Office*
2500 Office Center
2500 Maryland Road
Willow Grove 19090
Tel: 215-657-2711

Texas

Austin Office

9027 North Gate Blvd.. Suite 124
Austin 78758

Tel: 512-837-8931

Dallas Office

13771 N. Central Expressway, Suite 809
Dallas 75243 *

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

Houston Office

6430 Hilicroft, Suite 102

Houston 77081

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

Canada

Toronto Regional Office

Fairchild Semiconductor

1590 Matheson Blvd., Unit 26
Mississauga, Ontario L4W 1J1, Canada
Tel: 416-625-7070 TWX: 610-492-4311
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Fairchild Sales International
Semiconductor Offices
Australia Mexico

Fairchild Australia Pty Ltd.
Branch Office Third Floor
F.A.l. Insurance Building
619 Pacific Highway

St. Leonards 2065

New South Wales, Australia
Tel: (02)-439-5911

Telex: AA20053

Austria and Eastern Europe
Fairchild Electronics

A-1010 Wien

Schwedenplatz 2

Tel: 0222 635821 Telex: 75096

Benelux

Fairchild Semiconductor

Paradijslaan 39

Eindhoven; Holland

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

Brazil

Fairchild Semicondutores 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'italie

75013 Paris, France

Tel: 331-584-55 66

Telex: 0042 200614 or 260937

Germany

Fairchild Camera and Instrument (Deutschland)
Daimlerstr 15

8046 Garching Hochbruck

Munich, Germany

Tel: (089 320031 Telex: 52 4831 fair d

Fairchild Camera and Instrument
(Deutschiand) GmBH
Oeltzenstrasse 15

3000 Hannover

W. Germany

Tel: 0511 17844 Telex: 09 22922

Fairchild Camera and Instrument (Deutschiand)
Postrstrasse 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: K-880271 Telex: HKG-531

Italy

Fairchild Semiconduttori, S.P.A.

Via Flamenia Vecchia 653

00191 Roma, Italy

Tel: 06 327 4006 Telex: 63046 (FAIR ROM)

Fairchild Semiconduttori S.P.A.
Via Rosellini, 12

20124 Milano, Italy

Tel: 02 6 88 74 51 Telex: 36522

Japan

Fairchild Japan Corporation
Pola Bidg.

1-15-21, Shibuya

Shibuya-Ku, Tokyo 150

Japan

Tel: 03 400 8351 Telex: 242173

Fairchild Japan Corporation
Yotsubashi Chuo Bidg.
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

Fairchild Mexicana S.A

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

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

Scandinavia

Fairchild Semiconductor AB
Svartengsgatan 6

§-11620 Stockholm

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 (Taiwan) Ltd.
Hsietsu Bidg., Room 502

47 Chung Shan North Road

Sec. 3 Taipei, Taiwan

Tel: 573205 thru 573207

United Kingdom

Fairchild Camera and Instrument (UK) 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 in this book at any time without notice
Manufactured under one of the following U.S. Patents: 2981877, 3015048, 3064167, 3108359, 3117260; other patents pending
Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product
No other circuit patent licenses are implied
Printed in U.S A. 2019-491-A-22-050 50M August 1980



