

























































































































































































































































































































































































































































































































































































































































































FAIRCHILD TTL/MONOSTABLE ¢ 96S02

TRIGGERING
1. The minimum negative pulse width into I_O is 8 ns; the minimum positive pulse width into I is 12 ns.
2. Input signals exhibiting slow or noisy transitions should use the positive trigger input 11 which contains a Schmitt trigger.

3. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable state, input
latching is used to inhibit retriggering.

¢y Ry € R
+

I‘V—W"—_ Vee Vee

+

Q OUTPUT I l J— Q p——OuUTPUT I I
INPUT
6502
INPUT 96502 9
ajo— Q
cp [
NEGATIVE EDGE-TRIGGER POSITIVE EDGE-TRIGGER

4. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, any timing
cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce
spikes in the output when the reset is held LOW. A LOW to HIGH transition on Cp will not trigger the 96S02.

TRIGGERING TRUTH TABLE

PIN NO'S.

OPERATION H
5(11) 4(12) 3(13)

= HIGH Voltage Level > V|
L = LOW Voltage Level < V)
H—L L H Trigger X = Don’t Care (either H or L)
H—-L = HIGH to LOW Voltage Level transition
L—H = LOW to HIGH Voltage Level transition

H L—H H Trigger

X X L Reset

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —0.5Vto+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5V to +V value
Qutput Current (dc) (Output LOW) +50 mA

*Either Input Voltage Limit or Input Current is sufficient to protect the inputs.

RECOMMENDED OPERATING CONDITIONS

96S02XC
PARAMETER UNITS
MIN TYP MAX
Supply Voltage Voo 4.75 5.0 5.25
Operating Free-Air Temperature Range (o] 25 75 C
Input Loading for Each Input 0.625 uU.L.
Fan-out 125 u.L.

X = package type; D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD TTL/MONOSTABLE * 96S02

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER UNITS
MIN TYP |MAX (Note 1)
Viy Input HIGH Voltage Except Pins 4 & 12 2.0 \% Guaranteed Input HIGH Voltage
ViL Input LOW Voitage Except Pins 4 & 12 0.8 \% Guaranteed Input LOW Voltage
Veb tnput Clamp Diode Voltage —0.65 | —1.2 \ Vee =MIN, iy = —-18 mA
v Positive-Going Thresheld Voltage, 17 20 v Ver =50V Ta=25°C
T+ Pins 4 & 12 ) ’ cemeR T IA
Negative-Going Threshold Voltage, o
V_ R 0.8 14 \ Vee =50V, To=25C
Pins 4 & 12
Vee = MIN, Igy = —1.0 mA
\Y Output HIGH Voltage 2.7 3.2 \Y
OH P g ViN=08V
vV = MIN, I =20 mA,
VoL Output LOW Voltage 035 | 05| Vv ce oL
VIN=Vigor Vi
0.2 20 nA Vee = MAX, Viy=2.7V
YIH Input HIGH Current ce IN
0.1 mA Vee = MAX, Vyy =55V
he fnput LOW Current —06 | —1.0 mA Vee =MAX, Vi =05V
. . —0.85 3.0 A Rx = 1.5 k2
Capacitor Voltage, Pin 1 (15) Vec =475V
Vex . —0.5 3.0 \% Rx = 10 kQ
Referenced to Pin 2 (14) t05.25 V
—0.4 3.0 \Y Rx=1MQ
l1os Output Short Circuit Current (Note 3) —40 —65 | —100 mA Vee = MAX,Voyt =0V
Icc Quiescent Power Supply Drain 48 70 mA Inputs Open
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.
2. Typical limits are at Vo = 5.0 V, Ta = 25°C.
3.

Not more than one output should be shorted at a time.

AC CHARACTERISTICS: Tp = 25°C, Vee=56.0V,C =15pF (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN| TYP |MAX
tPLH Negative Trigger Input to True Output 10 15 ns
Negative Trigger Input
tPHL 9 9 i 12 19 ns
to Complement Output
tPLH Positive Trigger Input to True Output 12 19| ns
Positive Trigger input
tPHL 9g P 15 20| ns
to Complement Qutput
tPHL Clear input to True Output 6.5 10 ns
tPLH Clear Input to Complement Output 9.0 14| ns
. Min. Negative Trigger 3.0 2.0
— R k ns
WIMIN) Pulse Width on Ig
. Min. Positive Trigger 70 12
. ns
WIMIND |p,,160 Width on 11
twW(MIN) |Min. Clear Pulse Width 3.0 7.0! ns
tw(MIN) |Min. True Output Pulse Width 22 27 35( ns |Rx =1.5k, Cx = stray capacity only
X ) Rx = 1.5 k2, Cx = 10 pF including stray
tw(MIN) |Min. True Output Pulse Width 30 38 45| ns . .
and jig capacitance
tw True Output Pulse Width 49 5.2 55 us |Vee=5.0V,Rx=10kQ,Cx = 1000 pF
Rx Timing Resistor Range 1.5 2000| k2 |Ta=0°Cto75°C, Ve =4.75V 10 5.25 V
Max. Change in True Output Pulse TaA=0°Ct075°C, Ve =50V,
At _ 9 P 038 | 10| % | A cc
Width over Temperature Range Rx =10 k&2, Cx = 1000 pF
Max. Change in True Output Pulse Ta =25°C, V, =475V to5.25 V,
At ‘ e P 038 | 10| % | A cc
Width over V¢ Range Rx =10 k&, Cx = 1000 pF
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FAIRCHILD TTL/MONOSTABLE ¢ 96S02

TYPICAL CHARACTERISTICS

OUTPUT PULSE WIDTH
VERSUS TIMING RESISTOR (R}
AND TIMING CAPACITOR (Cx)

1000 T
. LA
< :
! 1
@ 100 4
2 //
w F, ), 1 i
2 /i -
4 4i -+ AL
g Cx  001ur L
= E ! | !
= 10 Cye =
% f
o« 1 -+
' i
/o
10 i / [
. 100 1000

tyy -~ OUTPUT PULSE WIDTH (us)

*Guaranteed Limits are 4.9 us to 5.5 us.

OUTPUT PULSE WIDTH VERSUS
TIMING CAPACITANCE FOR LOW
VALUES OF Cx (< 1000 pF)

10 T T T T
VCC=5.0V 1

—Tp=25°C o b

» Cy -~ 15pF . /

ty ~ OUTPUT PULSE WIDTH — 5

s

S
L

g
-

10 100 1000

=)

Cx - TIMING CAPACITANCE - pF

*Guaranteed Limits are 4.9 us to 5.5 us.
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FAIRCHILD TTL/MONOSTABLE ¢ 96S02

TYPICAL CHARACTERISTICS (Cont'd)
MINIMUM OUTPUT PULSE WIDTH NORMALIZED OUTPUT PULSE DELAY FROM NEGATIVE TRIGGER
VERSUS POWER SUPPLY VOLTAGE WIDTH VARIATION INPUT Ig TO OUTPUTS
(NO EXTERNAL TIMING CAPACITOR) VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE
30 PR 06 15
e 2 i;;,';f::ggp; }gv‘iﬁgm ce —] i 04 g;z;:;aw_ 14 T
i | CLo15eF 3 H |
E 28 -y — T 5 o2 \ ! é 3 —wm.‘ ~ COMPLEMENT OUTPUT (Q)
= L z =475 4
8 5 [~ \\r\ % 0 \VCCI o g’ 12 ]
2 ~_ Voo 50V 5 Vee =% o L
g = P NV a ; -02 ‘f 1"
3 ~ 3 z tpLy - TRUE OUTPUT (Q) | o]
§ 25 E, ~0.4 Vg =525 u“: 10 il
5 5 s L |
5 o S os T e e
A |
23 20 i
[} 2 50 75 0 2 50 75 0 2 50 75
Tp ~ AMBIENT TEMPERATURE — °C T - AMBIENT TEMPERATURE - “C Ta - AMBIENT TEMPERATURE — "C
DELAY FROM POSITIVE TRIGGER
INPUT 17 TO OUTPUTS NORMALIZED OUTPUT PULSE WIDTH
VERSUS AMBIENT TEMPERATURE VARIATION VERSUS DUTY CYCLE
17
£ 40
16 T T — ]
z tpyi ~ COMPLEMENT OUTPUT @) | g
- 15 [ 20 9601, 9602 (REFERENCE ONLY)
E z 2
g
° 14 T
E’_ 'g R P 96502
NERE g
bt tpLy ~ TRUE OUTPUT (Q) L1 2
gl [y — = "] 5 20
£ Voo 50V g
n C_=15pF |
5 40
10
0 25 50 75 0 20 40 60 80 100
Ta - AMBIENT TEMPERATURE - °C DUTY CYCLE - %
AC CIRCUITS AND WAVEFORMS
INPUT PULSE
f =100 kHz
Amp = 3.0V
.“m"s_’ Width = 100 ns
tr=t<bns
Ex Ry 15V
Vee Vin
INPUT
PULSE (15) 14)
—| PLH -
1t 2
Q c Vo
Vv L - 15V
IN 1: L Y
}519 v
< s A Vs
bS Q 0—1—-10 a D e ———
I o | 14
= = = z = = 2
Vee =Pin 16
GND =Pin 8 —— PHL
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9400 MACROLOGIC™ TTL SERIES

GENERAL DESCRIPTION — Fairchild 9400 MACROLOGIC TTL Series utilizes advanced Schottky technology to provide high
performance peripheral and processor oriented LSI. The design of 9400 ensures maximum design flexibility with no performance
loss. The MACROLOGIC TTL elements may be used with any bit length, instruction set or organization. Devices may be expanded
with little or no extra components. Where applicable, bus oriented, 3-state outputs are provided. A new slim 24-pin package re-
duces PC board real estate by a third.

150-250 GATE COMPLEXITY

COMPATIBLE WITH ALL TTL FAMILIES

PERFORMANCE EQUIVALENT TO SCHOTTKY IMPLEMENTATION

14, 18 AND SLIM 24-PIN PACKAGES

INPUTS ABOUT 1/4 NORMAL TTL LOAD, ie., 360-400 pA

OUTPUTS DRIVE 16 mA (10U.L.) OR 8mA (5U.L.) DEPENDING ON APPLICATION
DESIGNED FOR'MAXIMUM FLEXIBILITY

OPERATES OVER COMMERCIAL OR MILITARY TEMPERATURE RANGE

® 006000 900

ADVANCED SCHOTTKY PROCESS

The 9400 family uses an advanced Schottky TTL process to obtain the best speed/power product of any commercially available
digital bipolar circuitry. Key characteristics are as follows:

® SHALLOW, LOW CAPACITANCE DIFFUSION TO PROVIDE TRANSISTOR ft OF 2 GHz
SCHOTTKY DIODES TO ELIMINATE STORAGE TIME
® INTERNAL GATES
—30 mils2 (50 GATES PER mm2)
—5 ns DELAY
—6.0 pJ DELAY POWER PRODUCT
® QUTPUT BUFFERS
—70 mils2
-6 ns DELAY
—10 pJ DELAY POWER PRODUCT
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9401
CRC GENERATOR/CHECKER

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9401 Cyclic Redundancy Check (CRC) Generator/Checker
provides an advanced tool for the implementation of the most widely used error
detection scheme in serial digital data handling systems. A 3-bit control input selects

LOGIC SYMBOL

one-of-eight generator polynomials. The list of polynomials includes CRC-16 and 2 3 5 8 10
CRC-CCITT as well as their reciprocals (reverse polynomials). Automatic right J) l | } ]
justification is incorporated for polynomials of degree less than 16. Individual clear and P8y 818 owe b g
preset inputs are provided for floppy disc and other applications. The Error Qutput n—o i

indicates whether or not a transmission error has occurred. Another control input inhibits 1—ojcr TR o -
feedback during check word transmission. The 9401 is a member of Fairchild’s i i

MACROLOGIC TTL family and is fully compatible with all TTL families.

Vee = Pin 14
GND =Pin 7

CONNECTION DIAGRAM
DIP (TOP VIEW)

GUARANTEED 12 MHz DATA RATE

EIGHT SELECTABLE POLYNOMIALS

ERROR INDICATOR

SEPARATE PRESET AND CLEAR CONTROLS

AUTOMATIC RIGHT JUSTIFICATION

FULLY COMPATIBLE WITH ALL TTL LOGIC FAMILIES

14-PIN PACKAGE

TYPICAL APPLICATIONS:
FLOPPY AND OTHER DISC STORAGE SYSTEMS
DIGITAL CASSETTE AND CARTRIDGE SYSTEMS
DATA COMMUNICATION SYSTEMS

* o o o

Pins 6 and 9 not connected.

NOTE:
PIN NAMES LOADING (Note a) The Flatpak version has the same
pinouts (Connection Diagram) as the
HIGH LOW Dual In-Line Package.
So —-Sy Polynomial Select Inputs 0.5 U.L. 0.23 U.L.
D Data Input 0.5 U.L. 0.23 U.L. BLOCK DIAGRAM
CcP Clock (Operates on HIGH to 0.5 U.L. 0.23 U.L.
LOW Transition) Input poLynOMIAL 3 So
SELECT & s ROM
CWE Check Word Enable Input 0.5 U.L. 0.23 U.L. P— N
P Preset (Active LOW) Input 0.5 U.L. 0.23 U.L. - 2
MR Master Reset (Active HIGH) Input 0.5 U.L. 0.23 U.L. EvABLE e £
Q Data Output (Note b) 10 U.L. 5U.L. EE 2 I
ER Error Output (Note b) 10 U.L. 5 U.L. " oE

vATA 11— D 1gRiT REGISTER Qf—12 DATA
>

IS OUTPUT
clock 10} €7

MASTER
RESET 4
ERROR
pETECTOR ERf— 13 ERROR

NOTES: Ve = 14

a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW, GND= 7

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial {XC)
Temperature Ranges.
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FAIRCHILD « 9401

FUNCTIONAL DESCRIPTION — The 9401 Cyclic Redundancy Check (CRC) Generator/Checker is a 16-bit programmable
device which operates on serial data streams and provides a_means of detecting transmission errors. Cyclic encoding and
decoding schemes for error detection are based on polynomial manipulation in modulo arithmetic. For encoding, the data
stream (message polynomial) is divided by a selected polynomial. This division results in a remainder which is appended to
the message as check bits. For error checking, the bit stream containing both data and check bits is divided by the same
selected polynomial. If there are no detectable errors, this division results in a zero remainder. Although it is possible to
choose many generating polynomials of a given degree, standards exist that specify a small number of useful polynomials. The
9401 implements the polynomials listed in Table 1 by applying the appropriate logic levels to the select pins Sq, S1 and So.

The 9401 consists of a 16-bit register, a Read Only Memory (ROM) and associated control circuitry as shown in the Block
Diagram. The polynomial control code presented at inputs SO, $1 and 82 is decoded by the ROM, selecting the desired
polynomial by establishing shift mode operation on the register with Exclusive OR gates at appropriate inputs. To generate
the check bits, the data stream is entered via the Data Inputs (D), using the HIGH to LOW transition of the Clock Input (CP).
This data is gated with the most significant Output (Q) of the register, and controls the Exclusive OR gates (Figure 1). The
Check Word Enable (CWE) must be held HIGH while the data is being entered. After the last data bit is entered, the CWE is
brought LOW and the check bits are shifted out of the register and appended to the data bits using external gating (Figure 2).

To check an incoming message for errors, both the data and check bits are entered through the D Input with the CWE Input
held HIGH. The 9401 is not in the data path, but only monitors the message. The Error Output becomes valid after the last
check bit has been entered into the 9401 by a HIGH to LOW transition of CP. If no detectable errors have occurred during
the data transmission, the resultant internal register bits are all LOW and the Error Output (ER) is LOW. If a detectable error
has occurred, ER is HIGH. ER remains valid until the next HIGH to LOW transition of CP or until the device has been preset
or reset.

A HIGH on the Master Reset Input (MR) asynchronously clears the register. A LOW on the Preset Input (P) asynchronously
sets the entire register if the control code inputs specify a 16-bit polynomial; in the case of 12 or 8-bit check polynomials
only the most significant 12 or 8 register bits are set and the remaining bits are cleared.

TABLE 1

SELECT CODE POLYNOMIAL REMARKS
S2 $1 So
L L L X164+ x15+Xx2+1 CRC-16
L L H X164+x14+X+1 CRC-16 REVERSE
L H L X164 X154+ X 13+ X7+ X4+ X2+ X 1+1
L H H X124 x114+X3+X 2+ X+1 CRC-12
H L L X8+ X7+X54+XA+X+1
H L H X8+1 LRC-8
H H L X16+x12+x5+1 CRC-CCITT
H H H X16+x114+x4+1 CRC-CCITT REVERSE

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN TYP MAX
ViH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 \ Guaranteed Input LOW Voltage
Vebp Input Clamp Diode Voltage -0.9 -1.5 \ Vee =MIN, Iy = =18 mA
\Y o] t HIGH Volt: xm 24 34 \ \ MIN, | 400 uA
utpu oltage = , = —
OH P g XC 24 34 CcC OH H
XM & XC 0.35 04 \ Vee =MIN, | =4.0 mA
VoL Output LOW Voltage cc oL ks
XC 0.45 0.5 v Vee =MIN, g =8.0mA
1.0 40 A Ve =MAX, ViN=2T7V
hH Input HIGH Current £ cc IN
1.0 mA Vee = MAX, ViN=5.5V
hL Input LOW Current -0.36 mA Vee =MAX, Viy =04V
los Output Short Circuit Current -15 —100 mA Vee = MAX, VouTt =0V (Note 3)
Ice Supply Current 70 110 mA Vee = MAX, Inputs Open
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FAIRCHILD = 9401

AC CHARACTERISTICS: Ve =5.0 V, Tp = 25°C

LIMITS
SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
(Note 2)
frax Maximum Clock Frequency 12 20 MHz
PHL . §
Propagation Delay, Clock, MR to Data Output 30 55 ns
PLH
t Fig. 3,4,5 Cy =15pF
PHL. Propagation Delay, Preset to Data Output 40 60 ns 8 L P
tPLH
t Propagation Delay, Clock,
PHL ropagat Y 40 60 ns
PLH MR or Preset to Error Output
AC SET-UP REQUIREMENTS: Vo =5.0 V, Ta = 25°C
LIMITS
SYMBOL PARAMETER UNITS CGNDITIONS
MIN TYP MAX
twCP (L) Clock Pulse Width (LOW) 35 ns Fig. 2
tsD Set-up Time, Data to Clock 35 55 ns
tsCWE Set-up Time, CWE to Clock 35 55 ns Fia. 6
ig.
th Hold Time, Data and CWE to Clock 4} ns 9 ¢y =15pF
1P (L) Preset Pulse Width (LOW) 35 28 ns Fig. 4
twMR (H} Master Reset Pulse Width (HIGH) 35 25 ns Fig. 6
trec Recovery Time, MR and Preset to Clock 25 35 ns Fig. 4,5
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Voc=5.0V, Tp = 25°C.
3. Not more than one output should be shorted at a time.

EQUIVALENT CIRCUIT FOR X16+X15+Xx2+1

S S 5
o o o) ojD,—qn ab— — - - D oA—_—)D_‘-—o Q Q
o 1 2 14 15
—of c? —of cP cp —of cP —of cP
MR MR MR MR MR
"

MR —-DG ? Y ? ? ?
cP
CWE

Fig. 1
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FAIRCHILD « 9401

DATA
DATA PLUS
CHECK WORD CHECK BITS
ENABLE
(NOTE 1 AND 3)
NOTE 2
. 9401 o _Z—_D—J
o
b CRC
i GENERATOR/
CLOCK ————Of Cp CHECKER
MR
NOTE 2

NOTES:

1. Check word Enable is HIGH while data is being clocked, LOW during transmission of check bits.
2. 9401 must be reset or preset before each computation.

3. CRC check bits are generated and appended to data bits.

Fig. 2

CHECK WORD GENERATION

1 MAX

e t,(L)

> r:' PLH ey }*
QORER Q 1av

Fig. 3
PROPAGATION DELAYS,
CP TO Q AND CP TO ER

faag i L) ]

ot

13V

ot e ——

> '4' PLH
QORER
— 13V

& /4 A U

Fig. 4
PROPAGATION DELAYS, P TO Q AND ER
PLUS RECOVERY TIME P TO CP

tyH) g
MR ‘ 1.3V

—ltpy

QOR ER

[ S —

g

Fig. 5
PROPAGATION DELAYS, MR TO Q AND ER
PLUS RECOVERY TIME, MR TO CP

D OR CWE W STABLE /m 1.3V

-, =0
h— tg —

& \

c 1.3V

Fig. 6
SET-UP AND HOLD TIMES,
D TO CP AND CWE TO CP
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9403
FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9403 is an expandable fall-through type high-speed First-In LOGIC SYMBOL
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and
communication buffer applications. It is organized as 16 words by four bits and may be
expanded to any number of words or any number of bits (in multiples of 4). Data may be s 7 6 5 a 3
entered or extracted asynchronously in serial or parallel, allowing economical implemen- l l I |
tation of buffer memories.

PL Dg Dy Dy Dy D
The 9403 has 3-state outputs which provide added versatility. It is a member of |9 ™ s
Fairchild's TTL MACROLOGIC family and is fully compatible with all TTL families. 9 —o| &5 IRE jo—1
8 —0} cPsI
13 —— Tor 9403
FIFO
12 MHz SERIAL OR PARALLEL DATA RATE B
« SERIAL OR PARALLEL INPUT D et e b
e SERIAL OR PARALLEL OQUTPUT 17 —o] 0
e EXPANDABLE WITHOUT EXTERNAL LOGIC MR Q3 Qy 0; Qg Og
s 3-STATE OUTPUTS T ! l ‘ {
e FULLY COMPATIBLE WITH ALL TTL FAMILIES 1118 19 20 21 22
e 24-PIN PACKAGE

Vce =Pin 24
PIN NAMES LOADING (Note a) GND = Pin 12
HIGH LOW
Dg — D3 Parallel Data Inputs 0.5 U.L. 0.23 U.L. CONNECTION DIAGRAM
Dg Serial Data Input 0.5 U.L. 0.23 U.L. DIP (TOP VIEW)
PL Parallel Load Input 0.5 U.L. 0.23 U.L.
CPSI Serial Input Clock (Operates on 0.5 U.L. 023 U.L.
- Negative-Going Transition) O v 2
IES Serial Input Enable (Active LOW) 0.5 U.L. 0.23 U.L. -
TTS Transfer to Stack Input (Active LOW) 0.5 U.L. 0.23 U.L. 2L ore 125
OES Serial Output Enable Input 0.5 U.L. 0.25 U.L. s s H2
(Active LOW) a[]o 9 [Ja
TOS Transfer Out Serial Input 0.5 U.L. 0.23 U.L. s 0 a [Ja
(Active LOW) s[]os o [T
'EP Transfer Out Parallel Input 0.5U.L. 0.23 U.L. 7 o o O
M_R Master Reset (Active LOW) 0.5 U.L. 0.23 U.L. oo o Ov
EO Output Enable (Active LOW) 0.5 U.L. 0.23 U.L. B
CPSO Serial Output Clock Input 05U.L. 023 U.L. s crso L] e
(Operates on Negative-Going Transition) o[ s oss L]
Qg —Q3 Parallel Data Outputs (Note b) 130 U.L. 10 U.L. n[] w os [ ]
Qg Serial Data Output (Note b) 10 U.L. 10 U.L. 12 onp ToP 13
IRF Input Register Full Output 10 U.L. 5U.L.
(Active LOW) (Note b)
ORE Output Register Empty Output 10 U.L. 5U.L.

NOTE:

The Flatpak version has the same
pinouts {(Connection Diagram) as the
Dual In-Line Package.

(Active LOW) (Note b)

NOTES:
a. 1unitload (U.L.) = 40 pA HIGH, 1.6 mA LOW.
b. Output fan-out with Vg < 0.5V
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FAIRCHILD = 9403

h INPUT DATA ‘
D3 Dy r’y %o
pL
INITIALIZE
s s s s s
0g 0 ¢} D a o Q o a ) af—
3 F2 F1 Fo FC
—of cp —oj cp —oj cP —of cp —olcr o fo—g—o
R R R R R

1ES
<PsI

INPUT REG » STACK -
(PULSE DERIVED FROM TTS}

l——4 DATA INPUTS TO STACK

Fig. 1
CONCEPTUAL INPUT SECTION

| OUTPUT FROM STACK

LOAD FROM STACK

INITIALIZE
H s s s
/7[7— D Q D Q D Q D 5} Q
F3 F2 FX
cp 0 jo— cp Qjo- cp ajo- cp cp 0 fo—
R R n
| | |
éb'SO—E( 2
6E—Ej )
MR
TOP ~
o>
ORE Q Q Q Q
ORE 3 2 OUTPUT DAT, 0 s
Fig. 2

CONCEPTUAL OUTPUT SECTION

B




FAIRCHILD « 9403

BLOCK DIAGRAM

@ o¥oJole)

! D3 | Dy |0y I Do
PL
R INPUT DATA
CE-—-_O INPUT TRF
1ES——0) CONTROL INPUT REGISTER o —
75— ®
—o|
@ MR—e—O coSrI?RCSL 14 X 14 STACK
—0] -
(99— o0
® o Sureur OUTPUT REGISTER ®
(9T0s——0) OUTPUT DATA
CPSO———0 ®)
Qg
(DE
VpD = Pin 24 ®E

Vgg = Pin 12
O = Pin Numbers

FUNCTIONAL DESCRIPTION — As shown in the Block Diagram the 9403 consists of three parts:

1. An Input Register with Parallel and Serial Data Inputs as well as control inputs and outputs for input handshaking and
expansion.

2. A 4-bit wide, 14-word deep Fall-Through Stack with self-contained control logic.

3. An Output Register with Parallel and Serial Data Outputs as well as control inputs and outputs for output handshaking
and expansion.

Since these three sections operate asynchronously and almost independently, they will be described separately below:

INPUT REGISTER (DATA ENTRY):
The Input Register can receive data in either bit-serial or in 4-bit parallel form, store it until it is sent to the Fall-Through
Stack and generate and accept the necessary status and control signals.

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized by setting the F3
Flip-Flop and resetting the other flip-flops. The Q Output of the last Flip-Flop (FC) is brought out as the “Input Register
Full” output (IRF). After initialization this output is HIGH.




FAIRCHILD * 9403

PARALLEL ENTRY:

A HIGH level on the PL Input loads the Dy — D3 Data Inputs into the FO — F3 Flip-Flops and sets the FC Flip-Flop, which
forces |IRF LOW, indicating ““Input Register Full”. The D Inputs must be stable while PL is HIGH. During parallel entry, the
1ES Input should be LOW; the CPSI Input may be either HIGH or LOW.

SERIAL ENTRY:
Data on the DS Input is serially entered into the F3, F2, F1, FO, FC Shift Register on each HIGH-to-LOW transition of the
CPSI Clock Input, provided IES and PL are LOW.

After the fourth clock transition the four serial data bits are aligned in the four data flip-flops and the FC Flip-Flop is set,
forcing IRF LOW (Input Register full) and internally inhibiting further CPSI clock pulses. Figure 3 illustrates the final
positions in a 9403 resulting from a 64-bit serial bit train. BO is the first bit, B63 the last bit.

TRANSFER TO THE FALL-THROUGH STACK: o

The outputs of Flip-Flops FO — F3 feed the Stack. A LOW ievel on the TTS Input attempts to initiate a “fall-through”
action. If the top location of the Stack is empty, data is loaded into the Stack and the input register is re-initialized. Note that
this initialization is postponed until PL is LOW again. Thus, automatic FIFQ action is achieved by connecting the IRF output
to the TTS input.

Data falls through the Stack automatically, pausing only when it is necessary to wait for an empty next location. In the 9403,
as in most modern FIFQ designs, the MR input only initializes the Stack control section and does not clear the data.

OUTPUT REGISTER (DATA EXTRACTION}):

The Output Register receives 4-bit data words from the bottom Stack location, stores it and outputs data on a 3-state 4-bit
parallel data bus or on a 3-state serial data bus. The output section generates and receives the necessary status and control
signals. Figure 2 is a conceptual logic diagram of the output section.

Dg Py D, D Dy

| L1

INPUT B63B62 B61B60
|REGISTER ___ |
9403
R =
REGISTER B3 B2 B1 80

Fig. 3
FiNAL POSITIONS IN A 9403 RESULTING
FROM A 64-BIT SERIAL TRAIN

PARALLEL DATA EXTRACTION: L

When the FIFO is empty after a LOW puise is applied to _l\/m, the Output Register Empty (ORE) Output is LOW. After data
has been entered into the FIFO and has fallen through to the bottom Stack location, it is transferred into the output register,
provided the ““Transfer Qut Paralle!’”” (TOP) Input is HIGH, and the OES Input is LOW. As a result of the data transfer ORE
goes HIGH, indicating valid data on the data outputs (provided the 3-state buffer is enabled). TOP can now be used to clock
out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted, but the data
itself remains on the output bus until the next LOW-to-HIGH transition of TOP transfers the next word (if available) into the
output register as explained above. During paraliel data extraction, TOS, CPSQO, and OES should be LOW.

SERIAL DATA EXTRACTION: o

When the FIFO is empty after a LOW pulse is applied to I\—/Iﬁ, the Output Register Empty (ORE) output is LOW. After data
has been entered into the FIFO and has fallen through to the bottom Stack location, it is transferred into the output shift
register provided the “Transfer Out Serial”” (TOS) is LOW. TOP must be HIGH, and OES and CPSO must be LOW. As a result
of the data transfer ORE goes HIGH indicating valid data in the shift register. The 3-state serial Data Output Qg is
automatically enabled and puts the first data bit on the output bus. Data is serially shifted out on the HIGH-to-LOW
transition of CPSO. The fourth transition empties the shift register, forces ORE LOW and disables the serial output Qg. For
serial operation the ORE output may be tied to the TOS input, requesting a new word from the Stack as soon as the previous
one has been shifted out.
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EXPANSION:

Vertical Expansion — The 9403 may be vertically expanded to store more words without external parts. The interconnections
necessary to form a 46-word by 4-bit FIFO are shown in Figure 4. Using the same technique, any FIFO of 15n + 1 words by
four bits can be constructed. Note that expansion does ot sacrifice any of the FIFO’s flexibility for serial/parallel input and
output.

PARALLEL DATAIN

MASTER PARALLEL —
RESET LOAD D3|p,]0;| Dy

1*7 \

SERIAL DATA N

PL Dg Dj D, D; Dg
L_ofrrs ° 2
——————ee—ee |[E S IRFjo—
SERIAL INPUT CLOCK ol
¢————0] OFs
O€s 3403
0] 105
— Top
o] crso oRE
ojco
vR_ O3 Q3 O3 Qg Og
T NC

PL Dg Dy Dy Dy D
L ofivs Os P3 P2 D1 Do
p——————0} €5 1RFjo——r]
————ofces!
$—————0] OES
E—

O

of

08 9403

TOP
CPSO ORE jO——

o
vr O3 0y Oy 9 Og

NC

PL Dg D3 Dy Dy Dy
L—of TTs

¢———ofIEs iRF jo—ro-
$——————O} CPSI
$———0; OES
0] TOS
TOP
-Of CPSO ORE Jo——t——————# DATA VALID

2403
DUMP

SERIAL OUTPUT CLOCK]
QUTPUT ENABLE

E0
vR O3 07 @1 Og Qg

T l______ SERIAL
e

DATA OUT
as| oyl a;l0g

i}

PARALLEL DATAOUT

Fig. 4
A VERTICAL EXPANSION SCHEME

Horizontal Expansion — The 9403 may also be horizontally expanded to store long words (in multiples of four bits) without
external logic. The interconnections necessary to form a 16-word by 12-bit FIFO are shown in Figure 5. Using the same
technique, any FIFO of 16 words by 4 X n bits can be constructed. When expanding in the horizontal direction, it is usual to
connect the IRF and ORE outputs of the right most device (most significant device) to the TTS and TOS inputs respectively
of all devices to the left (less significant devices) to guarantee that no operation is initiated before all devices are ready.

As in the vertical expansion scheme, horizontal expansion does not sacrifice any of the FIFQ's flexibility for serial/parallel
input and output.
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10302 D; D

D; Dg

PARALLEL DATA INPUT
Dg Dy

1
D11090 Dg Dg

CPST
PL
Dg
1 R v
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A HORIZONTAL EXPANSION SCHEME
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Fig. 6

A 31 X 16 FIFO ARRAY
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Horizontal and Vertical Expansion — The 9403 can be expanded in both the horizontal and vertical direction without any
external parts and without sacrificing any of the FIFQ’s flexibility for serial/parallel input and output. The interconnections
necessary to form a 31-word by 16-bit FIFO are shown in Figure 6. Using the same technique, any FIFO of 15n1 + 1 words
by 4 X n2 bits can be constructed.

Figures 7 and 8 show the timing diagrams for serial data entry and extraction for the 31-word by 16-bit FIFO shown in
Figure 6. The final position of data after serial insertion of 496 bits into the FIFO array of Figure 6 is shown in Figure 9.

DEVICE 1 D> b
IRF ] : l
—
P
[
DEVICE 2 D e

" I

I

DEVICE 3

DEVICE 4/TTS ALL DEVICES
1
iRF I . |
s e 11213]415’6I7Islgl1o|11—||2‘13]14[15J

STORED IN STORED IN STORED IN STORED IN
DEVICE 1 DEVICE 2 DEVICE 3 DEVICE 4

Fig. 7
SERIAL DATA ENTRY FOR ARRAY OF FIG. 6

[
[
DEVICE 5 D=
T
ORE I , |
R
[
[
DEVICE 6 Dt e
— (I
ORE I ' l
T
1 1l
[
DEVICE 7 pA—> be—

o |

DEVICE 8, TOS ALL DEVICES

J— i
ORE '

SERIAL DATA OUTPUT
% [ o | o [ o [0 [0 [ o [ [ % [0 [0 [ [ o [ o [ %] ]

DEVICE 5 DEVICE 6 DEVICE 7 DEVICE g

Fig. 8
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6
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SERIAL D3 Dz Dy Dg N D3 Dy Dy Do 5 D3 D Dy Dg o D3 Dz Dy Do
AN T I I N N N | AR I Y ©
P LT ] L I T 1 1 | T 1 11 |
B483 B482 BA4B1 BABO B487 B486 BASS B484 B491B490 B48Y BASS 8495 B494 BA93 B4G2,
™7 T a7 T T T eas” T [~ T eaws T T T T Teans” T T
9403 9403 9403 9403
__________ s T G S
B3 B2 B1 BO B7 B6 B5 B4 B11 B10 B9 B8 B15 B14 B13 B12 SERIAL
] L P11 ] F ol [ 1 p 1 ] oumr
Qg T T T o T T T o T T T o
Q; 0, O 0O Q; 0, 0 0 03 0 0 Q Q03 0, 0 Q
Fig. 9

FINAL POSITION OF A 496-BIT SERIAL INPUT

INTERLOCKING CIRCUITRY: o .

Most conventional FIFO designs provide status signals analogous to IRF and ORE. However, when these devices are operated
in arrays, variations in unit to unit operating speed require external gating to assure all devices have completed an operation.
The 9403 incorporates simple but effective ““master/slave” interlocking circuitry to eliminate the need for external gating.

In the 9403 array of Figure 6 devices 1 and 5 are defined as "“row masters” and the other devices are slaves to the master in
their row. No slave in a given row will initialize its Input Register until it has received LOW on its 1ES input from a row
master or a slave of higher priority.

In a similar fashion, the ORE outputs of slaves will not go HIGH until their OES input has gone HIGH. This interlocking
scheme ensures that new input data may be accepted by the array when the IRF output of the final slave in that row goes
LOW and that output data for the array may be extracted when the ORE of the final slave in the output row goes HIGH.

The row master is established by connecting its 1ES input to ground while a slave receives its I_E—§ﬂput from the IRF output
of the next higher priority device. When an array of 9403 FIFOs is initialized with a LOW on the MR inputs of all devices, the
IRF outputs of all devices will be HIGH. Thus, only the row master receives a LOW on the IES input during initialization.
Figure 10 is a conceptual logic diagram of the internal circuitry which determines master/slave operation. Whenever MR and
1ES are LOW, the master latch is set. Whenever TTS goes LOW the request initialization flip-flop will be set. If the master
latch is HIGH, the input register will be immediately initialized and the request initialization flip-flop reset. If the master
latch is reset, the input register is not initialized until 1ES goes LOW. In array operation, activating the TTS initiates a ripple
input register initialization from the row master to the last slave.

A similar operation takes place for the output register. Either a TOS or TOP input initiates a load-from-stack operation and
sets the ORE request flip-flop. If the master latch is set, the last Output Register flip-flop is set and ORE goes HIGH. If the
master latch is reset, the ORE output will be LOW until an OES input is received.

TABLE 1
OUTPUT CONDITION INTERNAL STATE
Master Operation — Slave Operation —
IES LOW when Initialized IES HIGH when Initialized
IRF LOW Input Register Full Input Register Full and IES LOW
ORE HIGH Output Register not Full Output Register not Full and OES LOW

Table 1 summarizes master/slave status outputs.
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{SEE FIGURE 1)
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Fig. 10
CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY

o—>o—

FX FLIP-FLOP
(SEE FIGURE 2)

e
By
-

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN | TYP | MAX
ViH Input HIGH Voltage 2.0 \Y Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage %G 08 \% Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage —09 | -15 \ Vee = MIN, Iy = —18 mA
v Output HIGH Voltage XM 2.4 34 v v CMIN - _400 LA
OH Qg, ORE, OES XC 24| 34 cc +'OH .
v o HIGH Voltage, Qg—Q xm 24 34 v [JoH=720mA by N
utput oltage, Qg— =
OH P 298 50758 e 24| 31 lon-—57mA | 'CC
025 | 04| V [Vce=MIN, g, =8.0mA
VoL Output LOW Voltage, Qp—Q3, Qg
035| 05| V |[Voc=MIN, IgL=16mA
0.25 0.4 loL =4.0 mA
VoL Qutput LOW Voltage, ORE, OES \Y% Vee = MIN
0.35 0.5 loL =8.0mA
lozH Output Off Current HIGH, Qg—Q3, Qg 100 MA Vee = MAX, Voyt =24V, Vg=2 \"
lozL Output Off Current LOW, Qp—Q3, Qg —100| wrA Vee = MAX, Vout =05V, VE=2V
| \ HIGH C 1.0 40| uA | Veg=MAX, V=27V
1H nput urrent 10| mA [Voe=MAX, Viy =55V
1 t OES —0.36
L Input LOW Current, all excep mA Vee = MAX, Vi = 0.4 V
OES —0.86
108 Output Short Circuit Current, ORE, OES -10 —42| mA | Vge=MAX,Voyt=0V
10s Output Short Circuit Current, Qg—Q3, Qg -30 —100( mA | Vce = MAX, Vout =0, (Note 3)
lce Supply Current 105 160 mA Ve = MAX, Inputs Open
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NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Voc = 5.0 V, Ta = 25°C.

3. Not more than one output should be shorted at a time.

AC CHARACTERISTICS: Ve =5.0 V, C = 15 pF, Tp = 25°C

LIMITS

SYMBOL PARAMETER UNITS COMMENTS
MIN | TYP | MAX
Propagation Delay, Negative-Going CP
tPHL — 18 ns i
to IRF Output Stack not full, PL LOW, Figures 11 & 12
tPLH Propagation Delay, Negative-Going TTS to IRF 50 ns
tPLH Propagation Delay, Negative-Going CPSO 30 ns Serial Output OES LOW, TOP HIGH,
tPHL to Qg Output 20 Figures 13 & 14
tPLH Propagation Delay, Positive-Going TOP 42 ns E_O, o) LOW, Figure 15
tPHL to Outputs Qg — Q3 32
tPHL Propagation Delay, Negative-Going@ to_a_R—E 35 ns Serial Output OES LOW, TOP HIGH,
tPLH Propagation Delay, Positive-Going TOS to ORE Figures 13 & 14
tPHL Propagation Delay, Negative-Going TOP to_OT_E s Parallel Output, EO, CPSO LOW,
tpLH Propagation Delay, Positive-Going TOP to ORE 45 Figure 15
TTS connected to IRF
. TOS connected to ORE
tt Fall Through Time 450 ns o
IES, OES, EO, CPSO LOW,
TOP HIGH, Figure 16
Propagation Delay, Negative-GoingT—Og ) .
tPLH to Positive-Going ORE 48 ns Data in stack, TOP HIGH, Figures 13 & 14
Propagation Delay, Positive-Going PL .
tPHL to Negative-Going IRF 35 ns Stack not full, Figures 17 & 18
AC SET-UP REQUIREMENTS: Vee=50V,CL=15 pF, TaA= 25°C
LIMITS
SYMBOL PARAMETER UNITS COMMENTS
MIN | TYP | MAX
tPWH CPSI Pulse Width (HIGH) 25 ns .
PWL CPS1 Pulse Width (LOW) 2 s Stack not full, PL LOW, Figures 11 & 12
tPWH PL Pulse Width (HIGH) 30 ns | Stack not full, Figures 17 & 18
tPWL TTS Pulse Width (LOW) Serial or Parallel Mode 6.0 ns Stack not full, Figures 11, 12, 17, 18
tPWL MR Pulse Width (LOW) 15 ns | Figure 16
tPWH TOP Pulse Width (HIGH) 17 ns CPSO LOW, Data available in stack,
tPWL TOP Pulse Width (LOW) 25 ns Figure 16
tPWH 'CPSO Pulse Width (HIGH) 16 ns ] ]
TPWL TS0 Pulse Width (LOW) % " TOP HIGH, Data in stack, Figures 13 & 14
ts Set-Up Time Dg to Negative CPSI 20 ns PL LOW, Figures 11 & 12
tg Set-Up Time, TTS to IRF Serial or Parallel Mode 0 ns | Figures11,12,17,18
g Set-Up Time Negative-Going ORE to 0 ns | TOP HIGH, Figures 13 & 14
Negative-Going TOS ’
trec Recovery Time MR to any Input 5.0 ns Figure 16
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SERIAL INPUT, UNEXPANDED OR MASTER OPERATION
Conditions: Stack not full, IES, PL LOW
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Fig. 12
SERIAL INPUT, EXPANDED SLAVE OPERATION

Conditions: Stack not full, IES HIGH when initialized, PL LOW
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SERIAL OUTPUT, UNEXPANDED OR MASTER OPERATION
Conditions: Data in stack, TOP HIGH, 1ES LOW when initialized, OES LOW

6-19




FAIRCHILD = 9403

— 1 =0 -

OES
*1.3v 7[1.3v

| e

VAARARRRREEH
DCOMARY)
i

Fig. 14
SERIAL OUTPUT, SLAVE OPERATION

Conditions: Data in stack, TOP HIGH, 1ES HIGH when initialized
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Fig. 15
PARALLEL OUTPUT, 4-BIT WORD OR MASTER IN PARALLEL EXPANSION

Conditions: TES LOW when initialized, EO, CPSO LOW. Data available in stack
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Fig. 16
FALL THROUGH TIME
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PL

Dp— D3 —13V STABLE

————tpu
1RF
=0 (PLH‘—J
TTS (NOTE 2) |

1.3V
(NOTE 3)

NOTES:

1. Initialization requires a master reset to occur after power has been applied.
2. TTS normally connected to IRF.

3. If stack is full, IRE will stay LOW.

Fig. 17
PARALLEL LOAD MODE, 4-BIT WORD (UNEXPANDED) OR MASTER IN PARALLEL EXPANSION

Conditions: Stack not full, IES LOW when initialized

STABLE

| <—‘PHL4" ‘>’ LY |e——
RE
‘SK‘IJ v 13V

-
i

Fig. 18
PARALLEL LOAD, SLAVE MODE

Conditions: Stack not full, device initialized (Note 1) with TES HIGH
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9404
DATA PATH SWITCH

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9404 Data Path Switch (DPS) is a combinatorial array for closing
data path loops around arithmetic/logic networks such as the 9405 (Arithmetic Logic
Register Stack). A total of 30 instructions (see Table 1) facilitate logic shifting, masking,
sign extension, introduction of common constants and other operations.

The 5-bit Instruction Word Inputs (lg-14) selects one of the thirty instructions operating
on two sets of 4-bit Data Inputs (Dg-D3, Kg-K3). Left Input (L) and Left Output (LO)
and Right Input (RI) and Right Output (RO) are available for expansion in 4-bit
increments. An active LOW Output Enable Input (EO) provides 3-state control of the
Data Qutputs (50—63) for bus oriented applications.

The 9404 is a member of Fairchild's MACROLOGIC TTL family and is fully compatible
with all TTL families.

e© EXPANDABLE IN MULTIPLES OF FOUR BITS
® 20 ns DELAY OVER 16-BIT WORD (EXCEPT SIGN EXTEND FUNCTION)
® TWO 4-BIT DATA INPUT BUSSES
e 4-BIT DATA OUTPUT BUS WITH 3-STATE OUTPUT BUFFERS
e USEFUL FOR BYTE MASKING AND SWAPPING
e PROVIDES ARITHMETIC OR LOGIC SHIFT
e PROVIDES FOR SIGN EXTENSION
e GENERATES COMMONLY USED CONSTANTS
® PURELY COMBINATORIAL — NO CLOCKS REQUIRED
e PACKAGED IN SLIM 24-PIN PACKAGE

LOADING (Note a)
PIN NAMES —HGA T Low
Dg-D3 D-Bus Inputs (active LOW) 0.5U.L. | 0.23 U.L.
Ko-K3 K-Bus Inputs (active LOW) 0.5U.L. | 0.23 U.L.
lo-14 Instruction Word Input 0.5U.L. | 0.23 U.L.
(] Shift Left Input (active LOW) 05U.L. | 0.23 U.L.
L0 Shift Left Output (active LOW) (Note b) 10U.L.| 5.0U.L.
RI Shift Right Input (active LOW) 0.5U.L. | 0.23 U.L.
RO Shift Right Output (active LOW) (Note b) 10U.L.| 5.0U.L.
EO Output Enable Input (active LOW) 05U.L. | 0.23U.L.
0g-03 Data Qutput (active LOW) (Note b) 130 U.L. [ 10U.L.
NOTES:

a) 1 Unit Load (U.L.) =40 uA HIGH, 1.6 mA LOW
b) Output current measured at Vout = 0.5 V
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LOGIC SYMBOL

11 9 8 7 6 15 17 19 21 23
LI D3 D, Dy Dy K3 Ky K Ko RI
1— 1
2—y
3— 1, 9404
4 DATA PATH SWITCH
'3
5— 1,
22 —0} €0
LO 03 0, Oy Oy RO

TIITY

13 14 16 18 20

0

Vee = Pin 24
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

1E|0_U_v—cc:lu
2 Ri[J23
31, o[22
4 Ko[d 21
s[lg %20
6[]Bg ®y[J1e
719, o, s
8[]0> K[ 017
9[4Ps 0L 1e
10[|ro K3l s
o o514
12[]GND Lof]13

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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]
BLOCK DIAGRAM
@ ®
@) 0 ——o o ®
(®) bz ———f 5
- 3
b0
@ 5y ——0 0,
@ Eo DATA o
@ §3 ol ROUTING 01
® % — o B
K — o
@) Ko ——f
@ 7 —9) RO (19)
® »
® .
@ Iy INSTRUCTION
@ w1 DECODE Vee = Pin 24
okl GND = Pin 12
(O  =Pin Number
TABLE 1
INSTRUCTION SET FOR THE 9404
INPUTS OUTPUTS INPUTS OUTPUTS
———— FUNCTION — FUNCTION
g 1312 11 1g | O3 02 07 Og 14 13 12 17 1g | LO O3 O 01 Og RO
L LLL LJL L L L |ByteMask HLLLL|R Rl Ri Rl Ri K-Bus Sign Extend
LLLLH|H H H H|ByteMask H L L L H|KgKgKy Ky Kg K-Bus Sign Extend
LLLHL|L L L H|Mnus“2in2scompl] H L L HL|R ® Rl ® R D-Bus Sign Extend
LLLHH|L L L L |Mnus"1”in2sComp{l| H L L H H| D3 D3 By Dq Dg D-Bus Sign Extend
L L HL L]|DgDy Dy Dg | Byte Mask D-Bus H L HL L| D3 Dy Dy Dg R D-Bus Shift Left
LLHLH|H H H H |ByteMaskD-Bus H L HL H|Kz Ky Ky Kg RI K-Bus Shift Left
L L HHL|D3Dy Dy Dg | Byte Mask D-Bus H L HHL LI D3 Dy Dy Dg | D-Bus Shift Right
L LHHH| L L L L |ByteMaskD-Bus HLHHH D3 D3 Dy Dy Dg | D-Bus Shift Right Arith(2)
L HLLL|L H H H|NegativeByteSignMask | H H L L L LI K3 Ky K7 Kg | K-Bus Shift Right
LHLLH|[H H H H|PositiveByteSignMask | H H L L H K3 K3 Ko Ky Kg | K-Bus Shift Right Arith(2)
L HL HL]|K3gKy Ky Kpg | Byte Mask K-Bus HHLHL Kz Ky Kq Ko Byte Mask K-Bus
L HLHH| L L L L |ByteMaskKBus HHLHH H H H H Byte Mask K-Bus
L HHL L|D3Dy Dy Dg | LoadByte HHHLL D3 Dy Dy Dg Complement D-Bus
L HHL H|Kz Ky Ky Kp | Load Byte HHHLH K3 Ko Kq Ko ‘Complement K-Bus
L HHHL H H H L | Plus“1” HHHHL Undefined (Reserved)
LHHHH[H H H H| Zero HHHHH Undefined (Reserved)
H = HIGH Level (1) Comp = Complement
L = LOW Level (2) Arith = Arithmetic
FUNCTIONAL DESCRIPTION — The 9404 Data Path Switch combines the functions of a dual 4-input multiplexer, a true/
complement one/zero generator, and a shift left/shift right array.
As shown in Table 1, there are two shift right modes. The arithmetic right shift preserves the sign bit in the most significant
position while the logic shift moves all positions. Right shift is defined as a 1-bit shift toward the least significant position.
For half-word arithmetic the 9404 provides instructions which extend the sign bit left through the more significant slices.
Shift linkages are available as individual inputs and outputs for complete flexibility.
The 9404 may be used to generate constants +1, 0, —1 and —2 in 2s complement notation.
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9404 ARRAYS — Arrays of larger than 4-bit word lengths are easily obtained. Figure 1 illustrates a 16-bit array constructed
using four devices; device 1 is the least significant and device 4 is the most significant slice. Within each slice, inputs and
outputs with ‘0’ subscript are the least significant bits.

The [1 through 14 inputs of all devices are bussed. These four bus lines together with the Ig inputs of the devices form an 8-bit
instruction bus to control the array. In some applications, it may be possible to connect the Ig inputs of devices 1 & 2
together and the I Inputs of devices 3 & 4 together, so that only six bits are needed to control the arrays. Connecting the LO
of device 1 to Rl of device 2, LO of device 2 to Rl of device 3, etc. provides left shift (i.e., shift towards most significant bit)
and sign extension. From Table 1 it can be seen that “‘sign extend’” consists of two adjacent instructions differing only in Ig;
one of these instructions connects the most significant bit of the selected input bus (i.e., D3 or K3) to the LO output while
the other instruction forces the output bus and LO to the Rl input. In a similar fashion right shift operation is accomplished
by connecting the L1 input of a device to the RO of the next more significant device.

D BUS K BUS DBUS KBUS DBUS K BUS D BUS KBUS

—— —— —— —— —— —— — ——
L D3 0201 0g K3 KKy Ko 5\ /_I}l D30y D3 Dy Kz Kp Ky Kg RI L D3P0y Dp K3 Ky Ki Ko RAI—\ LI D3 Dy D10 K3 Ky Ky Ko RI
! N/ 1° NN b NNV
Iy I \ Iy 1
2 9404 VA 2 9404 VA ‘2 9404 VA 12 9404
— 4 (MSS) —— 3 )§ [N 2 I3 1(LSS)
— s —1s ; e Iy
rof €0 rof 0 (-—o E0 €0
Lo 03 0y 0; Oy RO L0 030, 0,05 RO L0 030, 0105 RO L0 03 0,0; 0y RO
T 9999 3 /] \ T 799 3 / \ 7 fr 3] 7 / 3

OUTPUT
ENABLE

MOST LEAST
SIGNIFICANT SIGNIFICANT
BIT BIT

OUTPUT BUS

Fig. 1 16-BIT 9404 ARRAY

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER MIN Tvp MAX UNITS TEST CONDITIONS (Note 1)
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
Vi Input LOW Voltage il\c/l g; Vv Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage —0.9 —1.6 \ Vee=MIN, )y =—18 mA
Vou Et;ﬂHIGH Voltage XM 24 34 v Ve = MIN, IgH = ~400 uA
LO, RO XC 24 34 !
Vou gut;_):n HIGH Voltage XM 24 3.4 v lIoH = —2.0mA Vee = MIN
0p-03 Xc 24 3.1 IoH = —5.7 mA
1OH Output HIGH Current 100 MA Vee =MIN, Vg =55V
VoL _O_utpit‘LOW Voltage 0.3 0.4 \Y Vee =MIN, 1o =4.0 mA
LO, RO 0.4 0.5 \% Vee =MIN, Ig =8.0 mA
VoL gutrft LOW Voltage 0.3 0.4 v Vee =MIN, 1o =8.0mA
00-03 0.4 0.5 \% Vee =MIN, Igp =16 mA
lozH Output Off Current HIGH 100 MA Vee =MAX, VouT =24V, VE=08V
lozL Output Off Current LOW —100 uA Vee =MAX, VoyT =05V, VE=08V
I1H input HIGH Current 10 40 HA Vee =MAX, Viy =2.7V
1.0 mA Vee =MAX, ViN =565V
T} Input LOW Current —0.36 mA Vee =MAX, Vin =04V
10s Output Short Circuit Current -30 —100 mA Ve = MAX, VoyT =0V (Note 3)
Icc Supply Current 76 mA Vee = MAX, Inputs Open
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Vg = 5.0V, T = 25°C.
3. Not more than one output should be shorted at a time.
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AC CHARACTERISTICS: Ve =5.0V, Ta = 25°C, C = 15 pF

LIMITS
SYMBOL PARAMETER WiN ~p VAX UNITS TEST CONDITIONS
tPLH Propagation D_ela\_/: o 20 ns
tPHL Data Inputs (Dg-D3, Kg-K3) to Output (0g-03)
tPLH Propagation D_ela& o o 18 ns
tPHL Data Inputs (Dg-D3, Kg-K3) to Shift Outputs (LO, RO)
tPLH P ) = = —
ropagation Delay, Rl to LO 25 ns EOQ LOW
tPHL
tPLH Propagation Delay, o 29 ns
tPHL Instruction Word (lg-I5) to Data Outputs (Og-O3)
tPLH Propagation Delay, o 2 ns
tPHL Instruction Word (lg-Ig) to Shift Outputs (RO, LO)
tPzZH = B B
tpzL Enable Delay, EO to Outputs (Og-03) 12 ns
Pz Disable Delay, EO to Outputs (Og-O3) 8 ns
tPHZ
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9405

ARITHMETIC LOGIC REGISTER STACK

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The Arithmetic Logic Register Stack (ALRS) is designed to implement
general registers in high performance. programmable digital systems. The device contains
a 4-bit arithmetic logic unit (ALU), an 8-word by 4-bit RAM, and associated control logic.
The ALU implements eight arithmetic and logic functions where one 4-bit operand is
supplied from an external source (input data bus) and the second 4-bit operand is supplied
internally from one of the eight RAM words selected by the Address Inputs (Ag-Ay). The
result of the operation is loaded into the same RAM location and simultaneously, is
loaded into the output register making it available at the 3-state output data bus.

The 9405 operates on four bits of data but features are provided for expansion to longer
word lengths. Carry Propagate and Carry Generate Qutputs are provided for an external
carry lookahead where maximum operating speed is required. In applications where high
speed arithmetic is not needed, ripple expansion may also be implemented. The 9405
provides three status signals: Zero, Negative and Overflow. These qualify the result of an
operation. The 9405 is a member of Fairchild's MACROLOGIC TTL family and is fully
compatible with all TTL families.

LOGIC SYMBOL
LTI 48dd
Ag ArAz o 11 'z Dg Dy Dy D3
1—OfEx wlo—13
7—cp 9405
g—Mss ALRS =
22— E0 v jo—11
0g 0y 0, 03 2
20 18 16 14 !
Vce =Pin 24
GND =Pin 12

e EIGHT GENERAL REGISTERS/ACCUMULATORS IN A SINGLE PACKAGE
e HIGH SPEED — 10 MHz MICROINSTRUCTION RATE
e EXPANDABLE IN MULTIPLES OF FOUR BITS
e PROVIDES FOR RIPPLE OR LOOKAHEAD CARRY
e IMPLEMENTS 64 MICROINSTRUCTIONS
® PROVIDES STATUS — ZERO, NEGATIVE, AND OVERFLOW
e 3-STATE OUTPUTS
e 24-PIN PACKAGE

LOADING (Note a)
PIN NAMES HIGH Low
Do-D3 Data Inputs {Active LOW) 05U.L. | 0.23U.L.
Ag-Az Address Instruction Inputs 05 U.L. 0.23U.L.
lo-lg ALU Instruction Inputs (Note b) 05 U.L. 0.23 U.L.
MSS Most Significant Slice Input (Active HIGH) 0.5 U.L. 0.23 U.L.
cP Clock Input 0.5 U.L. 0.23 U.L.
EO Output Enable Input (Active LOW) 05UL. | 023U.L.
EX Execute Input (Active LOW) 05U.L. | 0.23U.L.
0p-03 Data Outputs (Active LOW) 130 U.L. 10U.L.
w Ripple Carry Output (Active LOW) (Note c) 10 U.L. 5 U.L.
X Carry Propagate Output (Note d) 10 U.L. 5U.L.
Y Carry Generate Output (Note e) 10 U.L. 10U.L.
a Zero Status OQutput (Active HIGH, Open 5U.L.

Collector) (Note f)

NOTES:

a) 1 Unit Load (U.L.) =40 pA HIGH, 1.6 mA LOW (0.5 V).
b) g used also for Carry Input on lesser significant slices.
c) W Output also carries instruction information.

d) Z Qutput provides Negative Status (active LOW) on most significant slice.
e) Y Output provides Overflow Status (active LOW) on most significant slice.
f) An external pull-up resistor is required to suppiy HIGH level drive capability.
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CONNECTION DIAGRAM
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BLOCK DIAGRAM

MSS o— @ w
CONTROL O E X
o Qg
A % )————_@ z
I ® Fo @ %
INSTRUCTION o OUTPUT s,
"1 DECODER Fa REGISTER ® o,
F
12 @ ’ 03
L Yy v
WE Dg Dy Dp Dg Q
Dy @ ~Of Ao Ao
H, o A1 A1 BX4RAM
5. @ ol 4 ALU Ay
2
33@ Ol Az Qp Q1 Q7 Qg
Doy Qq 8o
0, Q 81
o, LATCH a &
D3 Q3 B3
T
@
Ao
)
O]
EX
B
TABLE 1
INSTRUCTION FIELD ASSIGNMENT
I21711g INTERNAL OPERATION
L LL Rx plus D-Bus plus 1~ Rx Accumulate
LLH Rx plus D-Bus - Rx Accumulate
L HL Rx - D-Bus = Rx Logic AND
LHH D-Bus = Rx Load
HLL Rx = Output Register Output
HLH Rx + D-Bus > Logic OR
HHL Rx @ D-Bus = Rx Exclusive OR
HHH D-Bus = Rx Load Complement
NOTES:

1.

Rx is the RAM location addressed by Ap-An.

2. The result of any operation is always loaded into the Output Register.
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FUNCTIONAL DESCRIPTION — As shown in the Block Diagram the 9405 Arithmetic Logic Register Stack (ALRS) consists
of a 4-bit ALU, an 8-word by 4-bit RAM with output latches, an instruction decode network, control logic and a 4-bit
Qutput Register.

The ALU receives the active LOW input data ([_)0—53) as one operand while the RAM provides the second operand through
latches. The ALU output is stored in both the RAM and output register. The active LOW Output Data Bus (Og-O3) is
obtained from the output register through 3-state buffers. An active LOW Output Enable (EQ) input controls these buffers; a
HIGH level EO disables the buffers (high impedance state).

The instruction bus for the 9405 consists of two fields, A and |; Ag-Ay specify the desired location of the RAM and 1g-I,
specify the desired function to be performed. Table 1 lists Instruction Field Code assignments. Thus, the 9405 provides eight
registers (Rg-R7) and eight different operations may be performed on any of these registers. The Ig-l5 Inputs are decoded
by the instruction decode network to generate necessary control signals for the ALU. The ALU also generates and transmits
to the control logic the following signals: Carry Out, Carry Propagate, Carry Generate, Negative Status and Overflow Status.
The control logic manipulates the status signals as a function of Ig~I and a control input MSS. A HIGH on the MSS Input
declares the most significant slice in a 9405 array (the diode-input on MSS allows it to be tied directly to V). All devices,
except the most significant 9405 should have a LOW level (ground) on the MSS Input. The control logic generates three device
outputs, V_V, X and Y for arrayed operation. An all zero result from the ALU is decoded and presented at the open coliector
Zero Status (Z) Output.

The g input serves a dual purpose. For arithmetic instructions, it is used as the carry input and for non-arithmetic instructions
it serves as an instruction input. This is possible because only two arithmetic instructions require carry. The dual purpose use
of 1g plays an important role in 9405 expansion schemes.

OPERATION — The 9405 operates on a single clock. CP and EX are inputs to a 2-input active LOW AND gate. A microcycle
starts as the clock goes HIGH. For normal operation the Execute (EX) is LOW. Data is read from the RAM through enabled
latches and applied as one operand to the ALU. Data inputs (Dg-D3) are applied to the ALU as the other operand and the
operation as determined by instruction lines lg-I5 is executed. When CP is LOW, the latches are disabled and the result of the
operation is written back into the RAM provided that EX is LOW. The A lines must obviously be held stable during this time.
On the LOW-to-HIGH CP transition, the result of the operation is loaded into the output register and a new microcycle can
start. If EX is held HIGH, the operation selected by the | and A Inputs is performed, but the result is not written back into
the RAM and is not clocked into the output register.

9405 ARRAYS — The 9405 is organized to operate on a 4-bit wide data bus but can easily be expanded for longer words.
Expansion requires that carries from lesser significant slices be propagated towards the most significant slice. The 9405
provides full lookahead capability for high speed arithmetic. Appropriate Carry Generate (Y) and Carry Propagate (X) outputs
are provided so that only one external carry lookahead generator is needed for every four 9405s. When speed is not a prime
consideration, it is possible to implement ripple carry expansion.

In arrayed operation, it is common to bus the E—X, CP and EO Inputs of all devices. The Z Output is open collector and is
normally OR-tied with the other devices and to an external load resistor so that a HIGH level indicates a zero result from an
operation in the array.

Figure 1 shows a ripple carry 16-bit wide array using four 9406s. The MSS input is tied to Ve on the most significant slice
(ALRS 4); the MSS inputs of the other devices are tied to ground. The instruction bus of this array consists of A-Field and
I-Field. A-Field is obtained by connecting corresponding A inputs of all four devices. The lg input of device 1 (i.e., least
significant slice) in conjunction with the bussed 17, 1o Inputs forms the I-Field for the array. The lg Inputs of devices 2, 3 and
4 are connected to the W Outputs of devices 1, 2 and 3 respectively. The ALU network generates the carry propagate output.
The control logic operates on this signal as a function of 11 and I, to generate the W Output. If both |1 and |, are LOW (i.e.,
an arithmetic instruction), the W Output is the carry output of that slice. In case of non-arithmetic instructions, it assumes
the state of the lg input. Thus, in Figure 1, if an arithmetic instruction is specified, carry propagates through the W Output to
lg Input of the next higher significant slice. On the other hand, non-arithmetic instructions effectively connect all g Inputs
together to form the I-Field for the array. The W Output of device 4 is the carry output from the array. The control logic also
generates X and Y Outputs which participate in expansion when full carry lookahead is required. These outputs are normally
ignored in ripple expansion except for the most significant slice. In the most significant slice, X and Y correspond to Negative
and Overflow status signals.

Thus, X Output of device 4 is LOW, if the result of an operation has its most significant bit as 1" (i.e., negative result).
Similarly a LOW level on Y output of device 4 indicates that arithmetic overflow has occured. If the two operands have the
same sign and the result has opposite sign, then it is assumed that an overflow has occurred. It should be noted that W, X and
Y are not controlled by EX or CP. Figure 2 shows a 16-bit array with full carry lookahead expansion. Implementation of the
lookahead scheme requires the use of an external 93542/74S182 in addition to the four 9405s in the array. Since device 1 is
the least significant and device 4 is the most significant slice, the MSS Inputs of the first three devices are connected to
ground while device 4 has a HIGH at this input. The A-Field for the array instruction bus is obtained by connecting
corresponding A Inputs of all four devices. Bussed 17 and I, Inputs together with the lg Input of device 1 form the I-Field for
the array. The lg Inputs for devices 2, 3 and 4 are obtained from the 93542/74S182 Carry Outputs (Cn+x, Cn+y, and Cn+z
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INSTRUCTION

respectively).. Also the P and G Inputs of 93S42/745182 are connected to X and Y Outputs of the 9405s as shown. The
control logic in the 9405 (see Block Diagram) generates X and Y Outputs as a function of I, I and MSS Inputs as well as the
Carry Generate and Carry Propagate Outputs of the ALU. If the MSS Input of a slice is LOW and an arithmetic instruction is
specified, its X Output reflects Carry Propagate and Y reflects Carry Generate Outputs from that slice. For an arithmetic
instruction the lg Input is treated as carry-in into a slice irrespective of MSS. Thus, whenever |1 and 15 are LOW, the array
behaves as an adder with full carry lookahead. The W Outputs still reflect carry output, which is ignored for devices 1, 2 and
3. The W Output of device 4 is the carry output from the array. Also, note that the lg Input of device 1 is not only an
instruction input but also provides the carry input to the array so the lg Input of device 1 must be connected to the
appropriate 93542/745182 input as shown.

When a non-arithmetic instruction is specified to the array, the control logic of the 9405 forces a LOW on X and a HIGH on
Y Outputs on all except the most significant slice. An examination of the 93542/745182 logic reveals that whenever Pis
LOW and G is HIGH the associated carry output is the same as the carry input. Thus, in Figure 2 devices 2, 3, and 4 will
assume the logic level as that presented to the lg Input of device 1 during non-arithmetic instructions effectively bussing lg
through all four devices. As in the case of ripple expansion X and Y Outputs of device 4 represent Negative and Overflow
from the array.

P -~ DATA INPUT - — — - — -
DBy~ D _ D D _ Dg~ D ~ Diz= Dis
_ Bo "Bz B °Bg | Og D10 D1yg "D1g
EX
I
%3 '1
51 10—
2y
At
g T I T l
1l L[ S I d ]
_HOEXAUAIAZIWIZ DOD'IDZD%N IOEX/\DA1AIZK‘|2 DOD1D20‘3N I!EXAOA]Azl‘I? DUDlDZD?N IEXAOA]AQHI? D0D‘DQD?N CARRY OUT
ALRS 1 Xp ALRS 2 Xp ALRS 3 xp ALRS 4 Xfo—= NEGATIVE
Y S Yo Yo MSS Yjp—= OVERFLOW
WSS cp Ep 09010203 7 [° sts cp €9 00010203 7z f S5 cp B 06010505 7 cp Eg 09010203 2
= ] = = T Vee
e T TTTTTT] —TTTT TTTTT] 1
1 - ZERO
W |
0o | 02 04 | Og Og 010 012|044
Gy 0 O O Gy On 013 015 Vee
- - —_————— e - DATA QUTPUT ————————————— -~ e
Fig. 1 RIPPLE CARRY EXPANSION
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) >
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2 A7 1 T If
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g EX A, . D EXAQA 1715 D
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s 013 O15 ‘l“l
GoPg Cnt x G1P1Chiy GyPyChuyz Gz Py
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Fig 2. CARRY LOOKAHEAD EXPANSION
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
YMBOL PARAMETER UNITS TEST CONDITIONS (Note 1
S MIN | TYP | MAX (Note 1)
ViH Input HIGH Voltage 2.0 \Y Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 \Y Guaranteed Input LOW Voltage
vVeb input Clamp Diode Voltage —09| —15 \ Vee =MIN, Iy = —18 mA
v QOutput HIGH Voltage | XM 24 3.4 v Vep = MIN. | = 400 uA
OH W, X Outputs xc 24 | 34 cc +OH :
Output HIGH Voltage | XM 24 3.4 IoH = —2.0 mA
VoH _- = = = \ Vee = MIN
0Op, 01,02,03 XC 2.4 31 loH = —5.7mA
| Output HIGH Current 100 A Ver = MIN. V —55V
OH Z Output L cC s VOH = 2.
v Output LOW Voltage 0.3 0.4 \% Vee = MIN, Ig = 4.0 mA
oL W, X,z 04| 05| Vv Vce = MIN, 1oL = 8.0 mA
v Output LOW Voltage 0.3 0.4 \ Vee =MIN, 1o = 8.0 mA
oL 0, 01,0,,05,Y 04| 05| V Voo = MIN, IgL = 16 mA
lozH Output Off Current HIGH 100 MA Vee = MAX, VoyT =24V, VE=2V
lozL Output Off Current LOW —100 MA Vee = MAX, Voyt=05V,VE=2V
1.0 40 A Vee =MAX, Viy=27V
HH Input HIGH Current K cc IN
1.0 mA Vee =MAX, ViN=5.5V
L Input LOW Current —0.36 mA Vee =MAX, ViN =04V
los Output Short Circuit Current —-30 —100 mA Vee = MAX, VoyT =0V (Note 3)
Ice Supply Current 100 160 mA Vee = MAX, Inputs Open
NOTES:
1. For conditions. shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
2. Typical limits are at Voc =5.0 V, Ta = 25°C.
3. Not more than one output should be shorted at a time.

AC SET-UP REQUIREMENTS: Ve =5.0V, Ta = 25°C, CL = 15 pF, See Fig. 3

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN TYP | MAX
tcw Clock Period 75 ns
tPWH Clock Pulse Width (HIGH) 30
tPPWL Clock Pulse Width (LOW) 20
tsEX Set-Up Time, EX to CP 0
thEX Hold Time, EX to CP 0
Set-Up Time, Ag, A1, Ay to Negative
t
sA1 Going CP (Note 1) 25 ns
tsAD Set-Up Time, Ag, Aq, Ao to 70 s
Positive Going CP (Note 1)
Hold Time, Ap, A1, Ao to Positive

thA | 0. A1, A2 i 5 ns

Going CP

- Set-Up Time, Dg, D1, Do, D3 to Positive EX

D p 0-%1. Y2, Y3 45 ns EX LOW

Going CP

— Hold Time, Dg, D1, D , D3 to Positive

tyD | 0.1 72 =3 " —20 ns

Going Clock
5l Set-Up Time, lg, 11, 12 to Positive Going Clock 50 ns
thl Hol dTime, ig, I, |2 to Positive Going Clock 0 ns
NOTE:

1. Both set-up times must be met simultaneously.
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AC CHARACTERISTICS: Voc =5.0V, Ta = 25°C, Cp = 15 pF, See Fig. 3

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN TYP MAX
t —- = = = —_—
tPLH Propagation Delay, Positive Going CP to Og, O1, 02, O3 25 ns EO, EX LOW
PHL
1 —
PLH Propagation Delay, Ig to W 15 ns 11 or I HIGH
PHL
t _ —_- = — —
tPLH Propagation Delay, Data (Dg, D4, Do, D3) to W 35 ns 1, I LOW
PHL
tPLH i - - = = — — 50 ns MSS HIGH | 14, 19
Propagation Delay, Data (Dg, Dy, Do, D3) to X,
tPHL 25 ns MSS LOW | LOW
t —_—
PLH Propagation Delay, 11 I2to X, Y 22 ns MSS LOW
PHL
PLH . = = == 1 k&2 External Load
Propagation Delay, Data (Dg, D1, Do, D3) to Z 55 ns K
PHL Resistor to Voo
t —
PLH Propagation Delay, Ig to W 40 ns Iy, I2 LOW
TPHL
tPLH ) w 15
Propagation Delay, I1, 1o to W ns 14, 12 LOW
tPHL 40
tPLH — = 11, 12 HIGH
Propagation Delay, D3 to X 50 ns
tPHL MSS HIGH
T — 17, 1o LOW
PLH Propagation Delay, Address (Ag, A1, Ag) to X, Y 55 ns 1.72
tPHL MSS LOW
t - — 14, 12 LOW
PLH Propagation Delay, Address (Ag, A1, Ag) to X, Y 70 ns 112
tPHL MSS HIGH
t — 11, 12 HIGH
PLH Propagation Delay, Address (Ag, A{, Ap) to X 70 ns 1,72
TPHL MSS HIGH
1 —_
tPLH Propagation Delay, Address (Ag, A1, Ag) to W 55 ns 14, 12 LOW
PHL
t
tPLH Propagation Delay, Address (Ag, A1, Ag) to Z 70 ns 11, 12 LOW
PHL
t R 20 ns i, 1o LOW
PLH Propagation Delay, 11, I to X, Y 112
tPHL 45 ns MSS HIGH
t — I1, 12 LOW
PLH Propagation Delay, Ig to X, Y 50 ns 1712
tPHL MSS HIGH
t
PLH Propagation Delay, I lptoZ 42 ns 19, 1o LOW
PHL
t
PLH Propagation Delay, Ig to Z 25 ns I, 12 LOW
PHL
1] — - —- = =
PZH Enable Delay, EO to Outputs Og, 01, O3, O3 12 ns
tpzL
t — — = =
PLZ Disable Delay, EO to Og, O1, Op, O3 10 ns
tPHZ
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NOTES:

a) Delay for logical operation {Iq or 19 HIGH)

b) Delay for arithmetic operation (11 = 12 = LOW)
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Fig. 3 ALRS TIMING DIAGRAM
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9406
PROGRAM STACK

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9406 is a 16-word by 4-bit ““Push-Down Pop-Up’’ Program Stack.
It is designed to implement Program Counter (PC) and return address storage for nested LOGIC SYMBOL
subroutines in programmable digital systems. The 9406 executes 4 instructions: Return,
Branch, Call and Fetch as specified by a 2-bit instruction. When the device is initialized,
the Program Counter (PC) is in the top location of the Stack. As a new PC value is
“pushed’’ into the Stack (Call Operation), all previous PC values effectively move down
one level. The top location of the Stack is the current PC. Up to 16 PC values can be 3 ar1e 17 s
stored, which .gives the 9406 a 15 level nesting capability. ““Popping”” the Stack (Return I I J; J; !, &
Operation) brings the most recent PC to the top of the Stack. The remaining two L1l 0090
instructions affect only the top location of the Stack. In the Branch operation a new PC | 220 ot To 2
value is loaded into the top location of the Stack from the Dg — D3 Inputs. In the Fetch 7—fcp cofo-13
operation, the contents of the top Stack location (current PC value) are put on the 1-0fex 9408 SFIO-5
Xg — X3 bus and the current PC value is incremented. 2-0leo, SEfo-4
fun Og U1 Oy U3 Xg Xq Xz X3
The 9406 may be expanded to any word length without additional logic. 3-State output ? T ? T ? | l l l
drivers_are provided on the 4-bit Address Outputs (Xg— X3) and Data Outputs, 2 18 16 1 B
(Oo 03) the X-Bus Outputs are enabled internally during the Fetch instruction while
the O-bus Outputs are controlled by an Output Enable (EOO) Two status outputs, Stack
Full (SF) and Stack Empty (SE) are provided. The 9406 is a member of Fairchild’s 9400 Vpp = Pin 24
MACROLOGIC TTL family, and is fully compatible with all TTL families. Vee = Pin 12
SS !
e 16-WORD BY 4-BIT LIFO
e 15-LEVEL NESTING CAPABILITY
e 10 MHz MICROINSTRUCTION RATE
¢ PROGRAM COUNTER LOADS FROM DATA BUS CONNECTION DIAGRAM
s OPTIONAL AUTOMATIC INCREMENT OF PROGRAM COUNTER DIP (TOP VIEW)
e STACK LIMIT STATUS INDICATORS
e 24-PIN PACKAGE
e 3-STATE OUTPUTS O N~ weelges
2o ci :l 23
PIN NAMES LOADING (Note a) ,
34 €0 [ ]2
HIGH LOW
Do — D3 Data Inputs (Active LOW) 05U.L. 0.23U.L. ‘e P
Ig. 4 Instruction Inputs 0.5 U.L. 0.23 U.L. s s INE
EX Execute Input (Active LOW) 0.5 U.L. 0.23 U.L. 6] R 5[] e
(_)i Clock Input 0.5 U.L. 0.23 U.L. e 6, [
MR Master Reset Input (Active LOW) 0.5 U.L. 0.23 U.L. 5[ %o 5, [0
Cl Carry Input (Active LOW) 0.5 U.L. 0.23 U.L. B
EOq Output Enable Input (Active LOW) 0.5 U.L. 0.23 U.L. o[ 5, (0o
Og - 03 Output Data Outputs (Active LOW) 130 U.L. 10 U.L. o] Bi[]s
(Note b) n[xs 0[]
Xg— X3 Address Outputs (Note b) 130 U.L. 10 U.L. 12 ] aNp co ]
co Carry Output (Active LOW) (Note b) 10 U.L. 5 U.L.
SF Stack Full Output (Active LOW) 10 U.L. 5U.L.
(Note b)
SE Stack Empty Output (Active LOW) 10 U.L. 5 U.L.
(Note b) '?hoeTEFAIatpak version has the same
NOTES: pinouts (Connection Diagram) as the
a. 1unitload (U.L.) = 40 uA HIGH, 1.6 mA LOW. Dual In-Line Package.
b. Output fan-out with Vg < 0.5 V.
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FUNCTIONAL DESCRIPTION — As shown in the Block Diagram, the 9406 consists of an input multiplexer, a 16 X 4 RAM
with output latches addressed by the Stack Pointer (SP), an incrementor, control logic, and output buffers. The 9406 is
organized around three 4-bit busses; the Input Data Bus (DO D3) Output Data Bus (0 -0 3) and the Address Bus
(Xg — X3). The 9406 implements four instructions as determined by Inputs lg and 11. (See Table 1) The O-Bus is derived
from the RAM output latches and enabled by the active LOW Output Enable (EQg) Input. The X-Bus is also derived from the
output latches; it is enabled internally during the Fetch instruction. Execution of instructions is controlled by the Execute
(EX) and Clock (CP) Inputs.

FETCH OERATION — The Fetch Operation places the content of the current Prograrn_Counter (PC) on the X-Bus. If the
Carry In (Cl1) is LOW, the current PC is incremented in preparation for the next Fetch. If Cl is HIGH, the value of the current
program is unchanged, (lterative Fetch).

The instruction code is set up on the | lines when CP is HIGH. The active level LOW Execute (EX) is normally set up at this
time as well. The control logic interprets 1g and 14 and selects the incrementor output as the data source to the RAM via the
input multiplexer. The current PC value is loaded into the latches and is available on the O- O-Bus if EOO is LOW. When CP is
LOW the output latches are disabled from following the RAM output, when both CP and EX are LOW, buffers are enabled,
applying the current PC to the X-Bus. The output of the incrementor is written into the RAM during the period when CP and
EX are LOW. If Cl is LOW, the value stored in the current PC, plus one, is written into the RAM. If Cl is HIGH, the current
PC is not incremented. Carry Out (CO) is LOW when the contents of the current PC is at its maximum, e.e., all ones and the
Carry In (Cl) is LOW. When CP or EX goes HIGH, writing into the RAM is inhibited and the Address Buffers (Xg — X3) are
disabled.

BRANCH OPERATION — During a Branch Operation, the Data Inputs (50 —53) are loaded into the current program
counter.

The instruction code and the EX Input are set up when CP is HIGH. The Stack Pointer remains unchanged. When CP goes
LOW (assuming EX is LOW) the D-Bus Inputs are written into the current PC. The X-Bus drivers are not enabled during a
Branch Operation.

CALL OPERATION — During a Call Operation the content of the Data Bus is loaded into the top location of the stack and
all previous PC values are effectively moved down one level.

The Instruction code and the EX Input are set up when CP is HIGH. When EX is LOW, a ““one” is added to the Stack Pointer
value thus incrementing the RAM address. Since the output latches go to the nontransparent or store mode when CP is LOW,
the O-Bus outputs will reflect the RAM output at the CP negative-going transition. If EX goes LOW considerably before CP
goes LOW, the O-Bus will correspond to the previous contents of the incremented RAM address after CP goes LOW. If CP
goes LOW a very short time after EX, the O-Bus will remain unchanged until the LOW to HIGH transition of CP.

When CP is LOW (assuming EX is LOW) the D-Bus Inputs are written into this new RAM location. On the LOW-to-HIGH CP
transition, the incremented Stack Pointer value is loaded into the Stack Pointer_B_egister and the O-Bus Outputs reflect the
newly entered data. When the RAM address is “1111"" the Stack Full Output (SF) is LOW, indicating that no further Call
operations should be initiated. If an additional Call Operation is performed SP is incremented to (0000), the contents of that
location will be written over, SF will go HIGH and the Stack Empty (SE) will go LOW.

The X-Bus drivers are not enabled during a Call operation.

RETURN OPERATION — During the Return operation the previous PC is ““popped’’ to become the current PC.

The instruction is set up when CP is HIGH. When EX is LOW, a “one” is subtracted from the Stack Pointer value, thus
decrementing the RAM address. If EX goes LOW considerably before CP goes LOW, the O-Bus will correspond to the new
value after EX goes LOW. If CP goes LOW a short time after EX, the O-Bus will remain unchanged until the LOW to HIGH
transition of CP.

On the LOW-to-HIGH CP transition the decremented Stack Pointer value is loaded into the Stack Pointer Register and the
0-Bus Outputs correspond to the new ‘‘popped’’ value.

The X-Bus drivers are not enabled during a return operation. When the RAM address is “0000", the Stack Empty Output
(SE) is LOW, indicating that no further return operations should be initiated. If an additional Return operation is performed,
SP is decremented to “1111”, the SE will go HIGH and the Stack Full Output (SF) will go LOW. Operation of the active
LOW Master Reset (MR) causes the SP to be reset and the contents of that RAM location (0000) to be cleared. The Stack
Empty (SE) output goes LOW. This operation overrides all other inputs.

MULTIPLE 9406 OPERATION — The 9406 may be expanded to any word length in multiples of four without external logic.
The connection for expanded operation is shown in Figure 1. Carry In (Cl) and Carry Out (CO) are connected to provide
automatic increment of the current program counter during Fetch. The Cl Input of the least significant 9406 is tied LOW
to ground.

If automatic increment during Fetch is not desired, the Cl Input of the least significant 9406 is held HIGH.
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BLOCK DIAGRAM
D3 D, Dy Dy
—
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INCREMENTER
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DECODER
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mr Op O; 02 O3 Xo X; Xp X3 MR Op 01 02 03 Xg Xq X3 X3 MR Op O1 02 03 Xg Xj X2 X3
SO
wE 7 T 9 ?
Lse . . 2 2 b MS8B
Op 01 02 03 X X; X2 X3 Oz 05 Og O7 Xg X5 Xg X7 Og 0g 019011 Xg Xg XjpXi
I I I ; [
QATAI BUS ADDRESS BUS
*Tie to V¢ to disable automatic increment.
Fig. 1
9406 EXPANSION A 16 BY 12 PROGRAM STACK
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TABLE 1
INSTRUCTION SET FOR THE 9406
17 g | INSTRUCTION INTERNAL OPERATION X-BUS 0-BUS (WITH EOg LOW)
Depending on the relative timing of EX and
CP, the outputs will reflect the current pro-
L L | Return (Pop) Decrement Stack Pointer Disabled gram counter or the new value while CP is
LOW. When CP goes HIGH again, the
output will reflect the new value.
) Current Program Counter until CP goes
L H | Branch (Load PC) | boad D-Bus into Current Disabled HIGH again, then updated with newly
Program Counter Location
entered PC value.
Depending on the relative timing of EX and
CP, the outputs will reflect the current pro-
Increment Stack Pointer and gram counter or the previous contents of
H L | Call (Push) Load D-Bus into New Program | Disabled the incremented SP location. When CP goes
Counter Location HIGH again, the outputs will reflect the
newly entered PC value.
See Figure 9 for details.
Fetch Increment Current Program Current Program Counter Current Program Counter until CP goes
H H “e © PC) c cr ter if Cl is LOW 9 while both CP and EX are LOW, HIGH again, then updated with
nerement ounterit L1 18 disabled while CP or EX is HIGH | incremented PC value.
H = HIGH Level
L = LOW Level

DC CHARACTERISTICS OVER OPERATION TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN TYP MAX
ViH Input HIGH Voltage 20 \ Guaranteed input HIGH Voltage
XM 0.7
ViL input LOW Volitage XC 08 \ Guaranteed Input LOW Voltage
Vep Input Clamp Diode Voltage -0.9 —-1.5 Vv Vee = MIN, Iy = —18 mA
v Output HIGH Voltage XM 24 3.4 v v - MIN. | = 400 4A
OH TO, SE, SF XC 24 34 ccm o 3
Output HIGH Voltage XM 24 3.4 1 =—-2.0mA
Vou put MR Voltag v OH Vee = MIN
Xg— X3,00—03 XC 2.4 3.1 loH = —5.7 mA
v Output LOW Voltage 0.25 0.4 v Vee =MIN, gL =4.0mA
oL €O, SE, SF 035 05 Voo = MIN, igL =B.0 mA
v Output LOW Voltage 0.25 0.4 v Vee = MIN, Ig. =8.0mA
oL Xg — X3, 0g — O3 035 05 Vee = MIN, 1o, = 16 mA
10ZH Qutput Off Current HIGH 100 HA Vee = MAX, VouT =24V, VE=2V
lozL Output Off Current LOW —100 LA Vee = MAX, Voyt =05V, V=2V
1,0 40 A Vee = MAX, VN =27 V
hH Input HIGH Current ’ £ cc IN
1.0 mA Vee = MAX, Viy =55V
hy Input LOW Current —0.36 mA Vee = MAX, Viy =04V
los Output Short Circuit Current —30 -100 mA Vee = MAX, VouT = 0 V (Note 3)
IccH Supply Current 100 160 mA Ve = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.

2. Typical limits are at Voo =5.0 V, Ta = 25°C.
3. Not more than one output should be shorted at a time.
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AC SET-UP REQUIREMENTS — ALL MODES OF OPERATION: Vo =5.0V, Tp = 25°C, Cp=15pF

SYMBOL PARAMETERS MIN L_Ir“cLTS MAX UNITS COMMENTS
tcw Clock Period 80 ns

tPWH Clock Pulse Width (HIGH) 40 ns

tPWL Clock Pulse Width (LOW) 30 ns

tEX Set-Up Time, EX to CP 0 ns

thEX Hold Time, EX to CP 0 ns

gl Set-Up Time, Ig, 11 to Negative-Going Clock 20 ns Figure 2
th! Hold Time, I, 11 to Positive-Going Clock 0 ns

t5Cl Set-Up Time, CI to Negative-Going Clock 5 ns

thCl Hold Time, CI to Positive-Going Clock 0 ns

tsD Set-Up Time, Dg—D3 to Positive-Going Clock 20 ns

thD Hold Time, Dg — D3 to Positive-Going Clock 0 ns

tpwLMR | MR Puise Width (LOW) 40 ns )

trec MR to Negative-Going Clock 30 ns Figure 3

REFER TO INDIVIDUAL TIMING DIAGRAMS FOR EACH OPERATION TO DETERMINE OUTPUT RESPONSE

4'—‘PWL—>I
MR 13V 13V
| trec ——
cP 13V
Fig. 3
RESET OPERATION
Cl 13V
! tCP
PWH - <—:PL“_>|
PHL
cp 13V co 1.3V
Fig. 2 Fig. 4
WAVEFORMS FOR ALL OPERATIONS CARRY-IN TO CARRY-OUT
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AC CHARACTERISTICS — ALL MODES OF OPERATION: Vo =560V, Ta = 25°C, Cp=15pF

LIMITS
SYMBOL PARAMETERS UNITS COMMENTS
o A MIN | TYP | MAX
tPLH Propagation Delay, Carry In (Cl) to 14 .
. ns Figure 4

tPHL Carry Out (CO) 10
tPLH Propagation Delay, Positive-Going CP 34

— ns Figure 5
tPHL to Carry Out (CO) 38
tPLH Propagation Delay, Negative-Going EX 34

— ns Figure 6
tPHL to Carry Out {CO) 38

Fig. 5
CLOCK TO CARRY-OUT

Fig. 6

EXECUTE TO CARRY-OUT

AC CHARACTERISTICS AND SET-UP REQUIREMENTS FOR THE BRANCH (LOAD PC) OPERATION:

Vee=5.0V, Tp=25°C,C| =15pF

LIMITS
SYMBOL PARAMETERS ViNT v | max UNITS COMMENTS
tPLH Propagation Delay, Positive-Going CP 28 ﬁo Low
tPHL to Outputs (Og — 03) 36 n Figures 7 and 8
tg Set-Up Time, lg, 11 to Negative-Going EX 20 ns
th Hold Time lg, 17 to Positive-Going EX ns EX goes HIGH before CP, Figure 8
th Hold Time, Ig, 11 to Positive-Going CP ns CP goes HIGH before ﬁ, Figure 7
ts Set-Up Time, Dg — D3 to Positive-Going CP 16 ns
th Hold Time, Dg — D3 to Positive-Going CP ns Figures 7 and 8
tPWL EX Pulse Width 30 ns EX Goes HIGH Before CP, Figure 8
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CONDITIONS: EG LOW CONDITIONS: EGg LOW

l(AS | <—~th4>l l<—‘s —» e th——=
o 13V 13V \\ o 13V 13v
N

.

L pet— Ty —»‘ ‘_“__ tg — et Ty ————l

| Y
cP 13V cp
L‘PLH_A
TPHL 1
Oy~ 03 CURRENT VALUE 13V NEW VALUE 0003
Fig. 7 o Fig. 8
BRANCH OPERATION, CP GOES HIGH BEFORE EX BRANCH OPERATION, EX GOES HIGH BEFORE CP

AC CHARACTERISTICS AND SET-UP REQUIREMENTS FOR THE CALL (PUSH) OPERATION:
Ve =50V, Tao=25°C, Cy =15 pF (Figure 9)

SYMBOL PARAMETERS WIN L_lrhi:)TS VAX UNITS COMMENTS
tPLH Propagation Delay, Positive-Going CP to 35 —
tPHL New Value of 60 - 63 ’ 55 " FCo LOW
tPLH Propagation Delay, Negative-Going EX 30 Eﬁo LOW, Set-Up Requirements tg1 EX
tPHL to Intermediate Value of Og — O3 45 " must be met
tPLH Propagation Delay, Negative-Going EX 20
tPHL to §_E SF 40 ns
tg Set-Up Time, Negative-Going EX to lg, I1 20 ns
th Hold Time, Positive-Going CP to Ig, 11 0 ns
Set-Up Time, EX to Negative-Going CP which
ts1EX Guarantees Intermediate Data on Og — O3 while 45 ns
CPis LOW
Set-Up Time, EX to Negative-Going CP which
t59EX Guarantees no Change in Og — O3 While CP 0 ns
is LOW
— Hold Time, Positive-Going CP to
thEX Positive-Going EX 0 ns
15 Set-Up Time, Dg — D3 to Positive-Going CP 20 ns
th Hold Time, Positive-Going CP to Dg — D3 0 ns
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CONDITIONS £0g LOW

13V

- 153

[@,

-t ——|

- m—-—i

—

(SEE NOTES 14 2)

0,-Dy
cP
|
- PREVIOUS CONTENTS OF
0p-03 CURRENT VALUE 1 13V INCREMENTED SP LOCATION 1.3V K NEW VALUE
(NOTE 1) |
1 ‘ pLH
P
)
NOTE 2) ’ CURRENT VALUE 13 v%ew VALUE
| LA
tPHL
SE.SF 1 JX
Fig. 9
CALL (PUSH) OPERATION
NOTES:

1. Condition which occurs when E( goes LOW considerably before CP goes LOWjﬂET( is met).
2. Condition which occurs when EX goes LOW slightly before CP goes LOW (tgoE X is met).

AC CHARACTERISTICS AND SET-UP REQUIREMENTS FOR THE RETURN (POP) OPERATION:
Veg=5.0V, T =25°C, C_= 15 pF (Figure 10)

SYMBOL PARAMETERS N L_lrh:l:s MAX UNITS COMMENTS
tPPLH Propagation Delay, Positive-Going CP to 28 __
tPHL New Value of Og — O3 55 n ECo LOW
tPLH Propagation Delay, Negative-Going EX 30 I_EBO LOW, Set-Up Requirements tg1 EX
tPHL to New Value of Og — O3 45 " must be met
tPLH Propagation Delay, Negative-Going EX 20
tPHL to SE, SF 40 "
tg Set-Up Time, Negative-Going EX to lo. 11 20 ns
th Hold Time, Positive-Going CP to Ig, 11 0 ns
Set-Up Time, EX to Negative-Going CP which
ts1E—)z Guarantees the New Value on 60 -03 45 ns
While CP is LOW
Set-Up Time, EX to Negative-Going CP.
tsEX Either t;9EX or ts3EX must be met for 0 ns
Proper Operation
Set-Up Time, EX to Positive-Going CP.
ts3EX Either t53EX or t;2EX (Above) must be met 30 ns
for Proper Operation.
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CONDITIONS: EDg LOW

-t ——|

1011 13v
- 1
gy
“ s1 (NOTES 1&2)
52 -ty
EX 13V
1,
PHL

0g—0.
07r3 CURRENT VALUE 3V NEW VALUE
NOTE 1
PHL
6003
CURRENT VALUE 13V NFW VALUE
NOTE 2

»| PLH li,"f

Fig. 10
RETURN (POP) OPERATION

NOTES:
1. Condition which occurs wheng goes LOW considerably before CP goes LOW (t_, EX is met). -
2. Condition which occurs when EX goes LOW slightly before or after CP goes LOV\ﬂeither tg2EX or tg3EX are met).

AC CHARACTERISTICS AND SET-UP REQUIREMENTS FOR THE FETCH OPERATION:
Vee=5.0V, To=25°C, Cp = 15pF

LIMITS
SYMBOL PARAMETERS UNITS COMMENTS
MIN | TYP | MAX
tp Propagation Delay Positive-Going CP 29 N —
LH _ _ ns EOg, Cl LOW, Figures 13 and 14
tPHL to Incremented Value of Og — O3 38
tpzZL Turn-On Delay, from CP or EX 15 —
ns EOyx LOW, Figures 11, 12, 13 and 14

tPzZH Whichever goes LOW last to Xg — X3 12
g Set-Up Time, g, 11 to Negative-Going EX 20 ns

Hold Time, Ig, |1 to CP or EX whichever
th ] 0 ns

goes HIGH first Figures 11, 12,13 and 14

Set-Up Time, Negative Going EX
tg 25 ns
to Positive-Going CP

ts Negative-Going CI to Positive-Going CP 20 ns Fetch with Increment, Figures 13 and 14

th Positive-Going Clto Negative-Going EX 0 iterative Fetch, Figures 11 and 12
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CONDITIONS EQ LOW, CP goes HIGH before EX

X %1.3\/
i

[

0p-03

CURRENT VALUE (NO CHANGE)

Xo = X3

oz (NOTET 55 NOTE 2
PZH tPHZ
HIGH IMPEDANCE CURRENT VALUE HIGH IMPEDANCE
Fig. 11

CONDITIONS EQq LOW, EX goes HIGH before CP

ITERATIVE FETCH

CURRENT VALUE

pzL

pzL
PHZ

|—NOTE 2

Xg—X3

NOTE 1——
tpzH

NOTES:

Fig. 12

ITERATIVE FETCH

1. X — X3 Turn-On Delay measured from the time both EX and CP go LOW.
2. Xg — X3 Turn-Off Delay measured from the time either EX or CP goes HIGH.
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CONDITIONS EQq LOW, CP goes HIGH before EX ’4'13 I t,
lo- 11 13V 13V
N
et th i
EX 13V 13v /
7
Z4
. . “
cr 1.3V 13V //
_
cP 1.3V 13V
1
‘PLH
PHL
= = INCR
8- 03 CURRENT VALUE 1.3v Y INGREVENT
tpzL [ NOTE 1—3 tpLz
—» pzy l<—> pHZ NOTE 2
1
I
Xg - X3 HIGH IMPEDANCE 1.3V CURRENT VALUE 1.3V ) HIGH IMPEDANCE

Fig. 13
FETCH WITH INCREMENT PC

—_— - 1, 1 P
CONDITIONS EOp LOW, EX goes HIGH before CP l“ s> h
o 14 13v 1.3\\
ts
[ Th——3
EX 13v
| t
'4»‘11
cr 13V
cp 13v
PLH
PHL
Og-03 CURRENT VALUE 13V 'Nflﬁﬁém
1 1
NOTE 1 | P2t ml noTE 1 e PLZ NOTE 2
PZH Pz
Xg— X3 HIGH IMPEDANCE 1.3V CURRENT VALUE 13V HIGH IMPEDANCE
Fig. 14
FETCH OPERATION WITH INCREMENT PC
NOTES:

1. Xg — X3 Turn-On Delay measured from the time both ~E?_and CP go LOW.
2. Xg — X3 Turn-Off Delay measured from the time either EX or CP goes HIGH.
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9407
DATA ACCESS REGISTER

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9407 Data Access Register (DAR) performs memory address
arithmetic for RAM resident stack applications. It contains three 4-bit registers intended
for Program Counter (Rg), Stack Pointer (Rq), and Operand Address (Ro). The 9407
implements 16 instructions (see Table 1) which allow either pre or post
decrement/increment and register-to-register transfer in a single clock cycle. It is
expandable in 4-bit increments and can operate at a 10 MHz microinstruction rate on a
16-bit word. The 3-state outputs are provided for bus oriented applications. The 9407 is a
member of Fairchild's MACROLOGIC TTL family and is fully compatible with all TTL
families.

HIGH SPEED — 10 MHz MICROINSTRUCTION RATE
THREE 4-BIT REGISTERS

16 INSTRUCTIONS FOR REGISTER MANIPULATION
TWO SEPARATE OUTPUT PORTS, ONE TRANSPARENT
RELATIVE ADDRESSING CAPABILITY

3-STATE OUTPUTS

OPTIONAL PRE OR POST ARITHMETIC

EXPANDABLE IN MULTIPLES OF FOUR BITS

SLIM 24-PIN PACKAGE

PIN NAMES LOADING (Note a)
HIGH LOwW

Dy — D3 Data Inputs (Active LOW) 0.5 U.L. 0.23U.L.

lp—13 Instruction Word Inputs 0.5 U.L. 0.23 U.L.

Cl Carry Input (Active LOW) (Note b) 0.5 U.L. 0.23 U.L.

CO Carry Output (Active LOW) 10 U.L. 5U.L.

cpP Clock Input (L = H Edge-Triggered) 0.5 U.L. 0.23 U.L.

EX Execute Input (Active LOW) 0.5 U.L. 0.23 U.L.

EGX Address Output Enable Input 0.5 U.L. 0.23 U.L.
{Active LOW)

ECq Data Output Enable Input 0.5 U.L. 0.23 U.L.
(Active LOW)

Xg — X3 Address Outputs (Note b) 130 U.L. 10 U.L.

0g—03 Data Outputs (Active LOW) 130 U.L. 10 U.L.
{Note b)

NOTES:

a. 1 Unit Load (U.L.) = 40 uA HIGH, 1.6 mA LOW.
b. Output Current measured at VoyT =0.5 V.
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2 3 4 5

| 1]

o 1 2 13
23—0|c!
6 —O|EO
9407
22—OfE0, DAR Ccojo—13
7—CP
1—Of E

2119 17 15

dbd

Do Dy Dy D3

X

X
XO Xy Xy X3 Og O1 Oy 03

BEEBEER

8 9 10 11 20 18 16 14

Vge = Pin 24
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

1EM]24
2w ci[J2a
s 0,2
O B[] 21
s[1s Gl ] 20
6| €0, By ]
7[Jer 6,
8] %o oo 17
QE Xy 0, ]
0[] x, 5] J1s
1] xs 63]14
12 eno co[]13
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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BLOCK DIAGRAM

@

53 0, D7 By a

B3 B, By By Ay Ay A Ag Cf
BINARY ADDER
co 53 52 51 So
® ~
@ INSTRUCTION
DECODER/ENCODER
®
i |
So
St
E
1 I QuAD
D5 Dy Dy Dg 3INPUT MUX
@ cp o 4BIT REG.
= | (Rg)
@ EX
Q3 @ 91 Qg
|— IOA
‘o
loc
L] ‘oo 2
D3 Dy D1 Do 2 19
z
cp 4-8IT REG c
Ay E
03 0, 0; Q)
[ ————w
hig
I lic
1 10
D3 Dy D; Dy
cp  4-BIT REG.
(F(Z)
03 0 04 Q
'2a
l28
f2c
'20
@ o
l [ { | s
D3 Dy Dy Do Yo '1c 18 ha fon loc los loa
- 4-BIT REG s 2-INPUT MUX
(Ry)
a3 Q, Q; Q Z Ze Zg Z5
@od—y JILL
0. T |
® Eoo—o> [ i
_; ~ _ _ _i Ve =Pin 24
03 02 04 O co X3 X2 X4 X0 i
GND = Pin 12
® © 6 ®6e 00 6 6 O = Pin Number
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FAIRCHILD ¢ 9407

FUNCTIONAL DESCRIPTION — The 9407 contains a 4-bit slice of three Registers (R_O—Rz) a 4-Bit Adder, a 3-state
Address Output Buffer (Xg—X3), and a separate Output Register with 3-state buffers {Og—O3), allowing output of the
register contents on the data bus (refer to the Block Diagram). The DAR performs 16 instructions, selected by lg—I3, as
listed in Table 1.

OPERATION — The 9407 operates on a single clock. CP and EX are inputs to a 2-input, active LOW AND gate. For normal
operation EX is brought LOW while CP is HIGH. A microcycle starts as the clock goes HIGH. Data Inputs DO—D3 are applied
to the Adder as one of the operands. Three of the four instruction lines (I1,19,13) select which of the three registers, if any, is
to be used as the other operand. The LOW-to-HIGH CP transition writes the result from the Adder into a register (Rg—R>)
and into the output register provided EX is LOW. If the Ig instruction input is HIGH, the multiplexer routes the result from
the Adder to the 3-state Buffer controlling the address bus (Xg—Xg3) independent of EX and CP. If lg is LOW, the
multiplexer routﬁthe output of the selected register directly into the 3-State Buffer controlling the Address Bus (XO—X3),
independent of EX and CP.

9407 ARRAYS — The 9407 is organized as a 4-bit register slice. The active LOW Cl and CO lines allow ripple-carry
expansion over longer word lengths.

APPLICATIONS — In a typical application, the register utilization in the DAR may be as follows: Ry is the program counter
(PC), R1 is the stack pointer (SP) for memory resident stacks and Ro contains the operand address. For an instruction Fetch,
PC can be gated on the X-Bus while it is being incremented (i.e., D-Bus = 1). If the fetched instruction calls for an effective
address for execution, which is displaced from the PC, the displacement can be added to the PC, and loaded into R during
the next microcycle.

TABLE 1
INSTRUCTION SET FOR THE 9407
INSTRUCTION COMBINATORIAL FUNCTION SEQUENTIAL FUNCTION OCCURRING
I3 12 4 o AVAILABLE ON THE X-BUS ON THE NEXT RISING CP EDGE
L L L L Ro )
R plus D plus Cl = Rg and O-register
L L L H Rg plus D plus Ci
L L H L Ro .
Rq plus D plus Cl = Rq and O-register
L L H H R plus D plus C1
L H L L Ro )
Rq plus D plus Cl -~ R and O-register
L H L H R plus D plus Ci
L H H L R1 )
R1 plus D plus Cl - R and O-register
L H H H Rq plus D pius CI
H L L L Ro .
D plus Cl — R9 and O-register
H L L H D plus ClI
H L H L |Rg
D plus Cl — Rg and O-register
H L H H D plus Cli
H H L L Ro .
R2 plus D plus Cl = Ro and O-register
H H L H R2 plus D plus CI
H H H L Rq .
. D plus Cl = R4 and O-register
H H H H D plus CI
L = LOW Level
H = HIGH Level
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FAIRCHILD = 9407

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS (N 1)
MIN | TYP | MAX ore
ViH tnput HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage
XM 0.7
VL Input LOW Voltage XC 08 Vv Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage —-0.9 -1.5 \ Vee =MiN, |y = —18 mA
—| XM 2.4 3.4
VoH Output HIGH Voltage, CO[—x@ 24 24 \Y Ve = MIN, 1oy = —400 A
o K K
Output HIGH Voltage 2.4 34 I =—-2.0mA
Von utput HIGH Voltag XC v OH Vee = MIN
Xg—X3,00—01 2.4 3.1 loH =—5.7 mA
— 0.3 0.4 Vee = MIN, 1o =4.0 mA
VoL Output LOW Voltage, CO \ cc oL
0.4 0.5 Ve = MIN, IgL = 8.0 mA
v Output LOW Voltage 0.3 0.4 v Vee = MIN, 1o =8.0mA
oL Xg — X3, Og — O3 04 05 Vee = MIN, I = 16 mA
10ZH Output Off Current HIGH 100 LA Vee = MAX, Voyt =24V, VE=2V
lozL Output Off Current LOW —-100 LA Vee = MAX, Voyt =05V, Vg=2V
1.0 40 LA Vee = MAX, VN =27V
hH Input HIGH Current
1.0 mA Vee = MAX, Viy = 5.5 V
h Input LOW Current —0.36 mA Vee = MAX, Vin =04V
los Output Short Circuit Current —-30 —100 mA Vee = MAX, Vout =0V (Note 3)
Ice Supply Current 90 145 mA Ve = MAX, Inputs Open
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
2. Typical limits are at Voc = 5.0 V, Tp = 25°C.
3. Not more than one output should be shorted at a time.
AC SET-UP REQUIREMENTS: Vee=5.0V,CL =15 pF, TA =25°C
SYMBOL PARAMETER LIMITS UNITS CONDITIONS
MIN | TYP | MAX
tow Clock Period (Note) 80 ns
PPWH Clock Puise Width (HIGH) (Note) 50
tpwL Clock Putse Width (LOW) (Note) 20
Set-Up Time, Ig — 13 to Negative-Going
tg 20 ns
Clock
Hold Time, Ig — i3 to Positive-Going
th 0 ns
Clock
— Set-Up Time, Dg — D3, Cl to Negative-Going
) 0= "3 20 ns
Clock
— Hold Time, Dg — D3, Cl to Negative-Going
thD 0 ns
Clock
Set-Up Time, Cl to Positive-Going
tgl 5 ns
Clock
thi Hold Time,a to Positive-Going Clock 0 ns
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FAIRCHILD ¢ 9407

AC CHARACTERISTICS: V=560V, C = 15pF, Tp = 25°C

LIMITS
SYMBOL PARAMETER UNITS COMMENTS
MIN | TYP | MAX

1 Propagation Delay, Positive-Going CP 32 —

PLH B 9 ° v 9 ns EOqg LOW, Figure 3
tPHL to Og — O3 (Note) 22

1] —

PLH Instruction Inputs — 11 — 13 to Xg — X3 26 ns EOx LOW, Ig LOW, Figure 1
tPHL 22

PLH == .

Instruction Inputs — 11 — I3 to Xg — X3 50 ns EOx LOW, Ig HIGH, Figure 1

tPHL 45

1 —

PLH Positive-Going Clock to Xg — X3 40 ns | EOx, lgLOW

tPHL 35

tp — .

LH Positive-Going Clock to Xg — X3 65 ns EOx LOW, Ig HIGH, Figure 2
tPHL 55
PLH : 30 Ig HIGH, 17 — I3 Stable

Propagation Delay, Data Inputs to Xg — X ns . 3 .
tPHL pagati v P 0 3 30 EO LOW, Figure 4
tp — —

LH Propagation Delay Cl to Xg — X3 24 ns lo HIGH, 14 : 13 Stable,
tPHL 20 EOx LOW, Figure 5
tPLH 24 _— .

L Propagation Delay Ig to Xg — X3 ns EOx LOW, Figure 2
tPHL 32
tPLH Propagation Delay, Positive-Going 45

— ns Figure 1
tPHL Clock to CO 58
tPLH [ 13 )
Propagation Delay, Cl to CO ns Figure 5
tPHL 22
P — = — .

LH Propagation Delay, Data Inputs Dg — D3 to CO 13 ns Figure 4
tPHL 24
PPLH Propagation Delay, Instruction Inputs 30 .

_— ns Figure 1
tPHL I1 —13t0 CO 32
tPZH Enable Delay, E)o to Outputs 60 — 63, 13 ns
tPZL EOx to Xp — X3 18
tPLZ Disable Deiay, Eg 10 60, [e) 13
— ns
tPHZ EOx to Xg — X3 13

TIMING DIAGRAM

CONDITIONS: EOy LOW CONDITIONS: EO LOW

-3 Xvsv o Xw

tpLH I PLH
PHL PHL '
o X;V o XSV
TPLH
hl tPHL
NOTE: __
co 13V The internal clock is generated from CP and EX. The internal Clock
is HIGH if EX or CP is HIGH, LOW if EX and CP are LOW.
Fig. 1 Fig. 2
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TIMING DIAGRAM
CONDITIONS EO¢ LOW
|t »i —| % ik
| !
TR, | T
R A Lo\ il
L R
ANELLONNRNELIONRNNRS ! A
‘ —| ty e
| -~ !
O ! !
B0 55 A x}}}}% 13V m
T TN | A R A A AR A TR R X KT TR XX TR X XXX
C, T T
SR | A
- lpyy ——>|
N 7
CLOCK (NOTE 1)
pLH |
« PHL i
\ 1
0g - 03 i 13V
|<_*‘PLH .
I PHL
Xo- Xg l 13 X
l « PLH »
TPHL
o 2 ‘X
Fig. 3
CONDITIONS: EOy LOW, g HIGH CONDITIONS EOx LOW, 19 HIGH
Dp - D3 13% a 1%
<——i§:’:—>*‘ -~
Xo = X3 73VX7 Yo~ X3 ‘ ‘3‘><
| d
S — \<—f§:'ﬁ—>\‘,
1 SjX 66 ‘ SVX
Fig. 4 Fig. 5
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9410

REGISTER STACK « 16x4 RAM
WITH 3-STATE OUTPUT REGISTER

FAIRCHILD MACROLOGIC™ TTL

DESCRIPTION — The 9410 is a register oriented high speed 64-bit Read/Write Memory
organized as 16-words by 4-bits. An edge triggered 4-bit output register allows new input
data to be written while previous data is held. 3-state outputs are provided for maximum
versatility. The 9410 is a member of Fairchild’s 9400 MACROLOGIC TTL family and is
fully compatible with all TTL families.

o EDGE TRIGGERED OUTPUT REGISTER

e TYPICAL ACCESS TIME OF 35 ns

o 3-STATE OUTPUTS

e OPTIMIZED FOR REGISTER STACK OPERATION
e TYPICAL POWER OF 375 mW

e 18-PIN PACKAGE

LOADING (Note a)

LOGIC SYMBOL

i i 17 15 13 11
WE CS Dg Dy Dp D3
7— cp
3I— Ay
4—1A; 9410
5 A 16 X 4 RAM
6—— A3
8—0] eo
Qp Qq Gy Q3
16 14 12 10
Vge =Pin 18
GND =Pin 9

PIN NAMES HIGH LOW
Ap-A3 Address Inputs 05U.L. | 0.23 U.L.
Dg-D3 Data Inputs (Active LOW) 05U.L. | 0.23 U.L.
cS Chip Select Input (Active LOW) 05U.L. | 0.23 U.L.
EO Output Enable Input (Active LOW) 0.5U.L. | 0.23 U.L.
WE Write Enable Input (Active LOW) 0.5U.L. | 0.23 U.L.
cp Clock Input (Outputs Change on LOW 0.5 U.L. | 0.23 U.L.
to HIGH Transition)
Qp-Q3 Outputs (Active LOW) 130U.L. | 10U.L.
(Note b)
NOTES:
a) 1 Unit Load (U.L.) = 40 uA HIGH, 1.6 mA LOW.
b) 10 LOW Unit Loads measured at 0.5 V.
BLOCK DIAGRAM o _
Dg By D Dy
@ ® ® ®
OF ———F Y wroams
| [ [ 1
@ o @ Y p—
ol
® 2 —
o= |
__—__:D—o cp OUTPUT REGISTER

3]
Vpp =Pin 18
Vgg =Ping
(O = Pin Numbers

®] @ @l @
Q@ o Q9 O

CONNECTION DIAGRAM
DIP (TOP VIEW)

e " vee [ )8
2[|we o, [
3 A0 oy []e
am o e
sC] A2 o [
6] Ag 5, [
7[]cp o, [
s[]eo oy [
s[jeno G; [Jo
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ¢ 9410

FUNCTIONAL DESCRIPTION

Write Operation — When the three Control Inputs: Write Enable (WE), Chip Select (CS), and Clock (CP), are LOW the
information on the Data In__putsﬂ)o—D:;) is written into the memory location selected by the Address Inputs (Ag-A3). If the
input data changes while WE, CS, and CP are LOW, the contents of the selected memory location follows these changes
provided set-up time criteria are met.

’

Read Operation — Whenever CS is LOW and CP goes from LOW-to-HIGH, the contents of the memory location selected by
the Address Inputs (Ag-A3) is edge-triggered into the Output Register.

A 3-State Output Enable (EO) controls the Output Buffers. When EO is HIGH the four Outputs (Qg-Q3) are in a high
impedance or OFF state; when EO is LOW, the Outputs are determined by the state of the output register.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN TYP MAX
ViIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 A\ Guaranteed Input LOW Voltage
Vebp Input Clamp Diode Voltage -0.9 —-15 \% Vee = MIN, |y = —18 mA
XM 2.4 34 oy =—-2.0mA
VoH Output HIGH Voltage Vee = MIN
XC 24 3.1 IoH = —5.2mA
XM & XC 0.25 0.4 \4 Vee = MIN, | =8.0mA
VoL Output LOW Voitage ce oL
XC 0.35 0.5 v Vee =MIN, g = 16 mA
lozH Output Off Current HIGH 100 HA Vee = MAX, Voyt=24V,VE=3V
lozL Qutput Off Current LOW —100 pA Vee = MAX, VoyT=05V,VE=3V
1.0 40 A Vee =MAX, ViN=27V
lH Input HIGH Current i cc IN
1.0 mA Ve = MAX, Vg =55V
TN Input LOW Current —0.36 mA Vee = MAX, VN =04V
los Qutput Short Circuit Current -30 —100 mA Vee = MAX, VoyT =0V (Note 3)
lccH Supply Current 75 110 mA Vee = MAX, Inputs Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C.

3. Not more than one output should be shorted at a time.
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AC CHARACTERISTICS: Ta = 25°C

LIMITS
YMBOL PARAM R UNITS TEST CONDITIONS
s AMETE min | tyr [ wmax

READ MODE

t 9 ns

PZH Enable Delay, Output Enable to Output 14 Figure 2
tpZL 9 14 ns

1| ns

PHZ Disable Time, Output Enable to Output 5 8 Figure 2
tPLZ 5 8 ns

t 10 1 ns

PLH Propagation Delay, Clock to Output 9 Figure 3
tPHL 1 19 ns

tsAR Set-up Time to Read from Address to Clock 45 35 ns Figure 3
thAR Hold Time to Read from Address to Clock 0 0 ns Figure 3
WRITE MODE

Write Enable, Chip Select, or Clock Pulse Width .
tw i R 35 20 ns Figure 4
Required to Write (Note a)

tsAW Set-up Time Address to Write Enable (Note b) 5 ns Figure 4
thAW Hold Time Address to Write Enable (Note b) 0 ns Figure 4
tsDW Set-up Time Data to Write Enable (Note b) 35 25 ns Figure 4
tH,DW Hold Time Data to Write Enable 0 ns Figure 4

NOTES:

a) Writing occurs when m, CE and CP are LOW.
b) Assuming WE is utilized as Writing Strobe.

READ MODE AC PARAMETERS

IAAAAARA X RX A XY
RRTRTRTIRTRN
e

VRI90090990007
NN

R K
Y 13v 13V ISAR—’———I-.——L(hAR ‘SAH_J.._.f._.#_zhAR

. HIGH"Z" ViH Vik
00-03 .__._____¢ y y }__ toLH _l__..1 }.._.|_sz._
1L 1L

—tezL |<——I— Lz 0p-03 ﬂ

Other Conditions: CS = OE = LOW

Fig. 2 Fig. 3
PROPAGATION DELAY CLOCK
PROPAGATION DELAY TO DATA OUTPUTS, AND SET-UP
OUTPUT ENABLE TO DATA OUTPUTS AND HOLD TIMES ADDRESS TO CLOCK TO READ

WRITE MODE AC PARAMETERS

CXXXXXKX

KXXRXXEXXKOXN

20
Ag-Ag AARIENAN STABLE G
RN RO
CREREY BB

T T T
KRR ABARKEIKKXR KKK
AU
ORI

Bo-D3

| ‘sDW—-|<—>|<—>‘—‘thDW

S S —
Other Conditions: CS = CP = LOW
Fig. 4

WRITE ENABLE PULSE
WIDTH, SET-UP AND HOLD
TIMES ADDRESS AND DATA TO WRITE ENABLE
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LOW POWER SCHOTTKY ORDERING INFORMATION

Fairchild digital integrated circuits may be ordered using a simplified purchasing code in which the package style and tem-
perature range are defined below. Either the 74LS series number or the 9LS series number may be used when ordering.

TEMPERATURE RANGE 74LS00 (or 9LS00) D C

M = Military —55°C to +125°C Temperature

C = Commercial 0°C to +75°C Range

PACKAGE STYLE Package
tyle

D = Dual In-Line — Ceramic (Hermetic) Device

P = Dual In-Line — Plastic Type

F = Flat Package

In order to accommodate varying die sizes (SSI, MSI, etc.), numbers of pins (14, 16, 24, etc.), and package outlines, a num-
ber of different package forms are required in each of the three package style categories.

The following lists indicate the specific package dimensions currently used for each device type. The detailed outline
corresponding to each package code is shown at the end of this section.

LOW POWER SCHOTTKY MACROLOGIC TTL
DEVICE MARKING EXAMPLE DEVICE MARKING EXAMPLE
9LS/74L.S00 + 9401DC
DC F Date Code Date Code
MILITARY (M} COMMERCIAL (C)/INDUSTRIAL
—_ 0, O, (e} + (e}
DEVICE 55°C to +125°C DEVICE 0°C to +75°C
CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)

541L.S00 6A 3i 74LS00 6A 9A 31
541502 6A 31 74LS02 6A 9A 3l
54L.S03 6A 3l 74LS03 6A 9A 3l
54L.S04 6A 3l 74LS04 6A 9A 3l
541L.S05 6A 31 74LS05 6A 9A 31
54L.S08 6A 31 74LS08 6A 9A 3l
541509 6A 3l 74LS09 6A 9A 3i
54LS810 6A 3i 74LS10 6A 9A 3!
541LS11 6A 3i 74LS11 6A 9A 3l
541514 6A 3i 74LS14 6A 9A 31
541815 6A 3l 74LS15 6A 9A 31
541.520 6A 3l 741520 6A 9A 3
541821 6A 3l 74LS21 6A 9A 3i
541822 6A 3l 741522 6A 9A 3l
541827 6A 3l 741827 6A 9A 3l
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MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
DEVICE —55°C to +125°C DEVICE 0°C to +75°C
CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)

541LS30 6A 31 74LS30 6A 9A 3i
541.S32 6A 3l 741832 6A 9A 31
541837 6A 3l 74LS37 6A 9A 3l
541838 6A 3l 74LS38 6A 9A 31
541540 6A 3! 74L.840 6A 9A 31
541542 6B 4L 74L542 6B 9B 4L
541851 6A 3l 74LS51 6A 9A 3l
541554 6A 3l 74LS54 6A 9A 3!
541555 6A 3l 74LS55 6A 9A 3l
541873 6A 31 74LS73 6A 9A 3l
541874 6A 31 74LS74 6A 9A 31
541583 6B aL 74LS83 6B 98B aL
541586 6A 3l 741586 6A 9A 3l
54LS90 6A 3l 74LS90 6A 9A 31
541592 6A 3 74L592 6A 9A 3l
541593 6A 3l 74L893 6A 9A 3l
54L.595 6A 31 74LS95 6A 9A 3l
5415109 6B aL 74LS109 68 98 4L
5418112 6B 4L 74LS112 6B 9B aL
54LS113 6A 3l 74L8113 6A 9A 3l
5418114 6A 3l 74LS114 6A 9A 3
5415125 6A 3l 74LS125 6A 9A 3i
5415126 6A 3l 74LS126 6A 9A 3
5415132 6A 3l 74LS132 6A 9A 3l
5415133 68 4L 74LS133 6B 98 aL
5415136 6A 3t 7415136 6A 9A 3
5415138 6B 4L 74LS138 6B 9B aL
5415139 6B aL 74LS139 6B 98 4L
54LS151 68 aL 74LS151 6B 98 4L
5415152 3l 74LS1562 3l
5415153 6B 4L 74LS153 6B 98 aL
5415155 6B aL 74LS155 6B 9B 4L
5415156 6B 4L 74LS156 6B 9B aL
54LS157 6B 4L 74LS157 68 9B aL
5415158 6B 4L 74LS158 6B 9B 4L
5415160 6B 4L 74LS160 6B 9B 4L
5418161 6B 4L 74L8161 68 98 4L
54L.5162 6B aL 74LS162 6B 9B 4L
5415163 6B aL 74LS163 6B 98 aL
54L.5164 6A 3l 74LS164 6A 9A 3l
54LS170 6B aL 74LS8170 6B 98 4L
5415174 6B 4L 74LS8174 6B 98 aL
54LS175 6B 4L 74LS8175 6B 9B 4L
54L5181 6N am 74LS181 6N 9N 4M
54LS190 6B 4L 74LS190 6B 98 4L

7-4




MILITARY (M) COMMERCIAL (C)/INDUSTRIAL

DEVICE —55°C to +12_5°C DEVICE 0°C to +75°C
CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)
5418191 6B aL 74LS191 6B 9B 4L
5415192 6B 4L 7415192 68 9B aL
5415193 6B 4L 7415193 6B 9B 4L
5415194 6B aL 7415194 6B 9B 4L
5415195 6B 4L 7415195 6B 9B aL
5415196 6A 3l 74LS196 6A 9A 31
5415197 6A 3t 7415197 6A 9A 3l
54152561 6B 4L 7415251 6B 9B 4L
5415253 6B 4L 7415253 6B 9B 4L
5415257 6B aL 7418257 6B 9B 4L
5415258 6B 4L 7415258 6B 9B 4L
5415259 6B 4L 74LS259 6B 9B aL
5415266 6A 31 7415266 6A 9A 3l
5415279 6B 4L 74LS279 6B 9B 4L
5415283 6B aL 7415283 6B 9B 4L
5415290 6A 3l 7415290 6A 9A 3l
5415293 6A 3l 7415293 6A 9A 3l
5415295 6A 3l 7415295 6A 9A 3i
5415298 6B 4L 7415298 68 9B 4L
5415365 6B 4L 7415365 6B 9B 4L
5415366 6B 4L 7415366 6B 98 4L
5418367 6B aL 7415367 68 9B 4L
5415368 6B 4L 7415368 6B 98 4L
5415670 6B 4L 74LS670 6B 98 aL
MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
DEVICE ~565°C to +125°C 0°C to +75°C
CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)

9LS00 6A 3l 6A 9A 3
9LS02 6A 3l 6A 9A 31
9LS03 6A 3l 6A 9A 3
9L.S04 6A 3 6A 9A 3l
9LS05 6A 3l 6A 9A 3!
9LS08 6A 3l 6A 9A 3
9LS09 6A 3l 6A 9A 3
9LS10 6A 3l 6A SA 3l
9LS11 6A 3 6A 9A 3l
9LS14 6A 3l 6A 9A 3l
9LS156 6A 3l 6A 9A 3!
91520 6A 3i 6A 9A 31
9LS21 6A 3l 6A SA 3
9LS22 6A 3 6A 9A 3l
9LSs27 6A 3l 6A 9A 31
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MILITARY (M)
—55°C to +125°C

COMMERCIAL (C)/INDUSTRIAL

0°C to +75°C

DEVICE

CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)

DIP (D) DIP (D) DIP (P)

9LS30 6A 3l 6A 9A 3l
9LS32 6A 31 6A 9A 3l
9LS37 6A 3l 6A 9A 3!
9LS38 6A 3l 6A 9A 3l
9LS40 6A 31 6A 9A 3l
9LS42 6B 4L 6B 9B aL
9LS51 6A 31 6A 9A 3l
9LS54 6A 31 6A 9A 3l
9LS65 6A 3l 6A 9A 3l
9LS73 6A 31 6A 9A 3l
9LS74 6A 31 6A 9A 3l
9LS83 6B 4L 6B 9B 4L
9LS86 6A 31 6A 9A 3l
9LS90 6A 3l 6A 9A 3l
9LS92 6A 3l 6A 9A 31
9L.S93 6A 3! 6A 9A 31
9LS95 6A 31 6A 9A 31
9LS109 6B 4L 6B 9B aL
9LS112 6B aL 6B 9B 4L
9LS113 6A 3l 6A 9A 3l
9LS114 6A 3l 6A 9A 3l
9LS125 6A 3l 6A 9A 3l
9LS126 6A 3! 6A 9A 3
9LS132 6A 3l 6A 9A 3l
9LS133 6B 4L 6B 98 aL
9LS136 6A 3l 6A 9A 31
9LS138 6B 4L 6B 9B aL
9LS139 6B 4L 6B 9B 4L
9LS151 6B 4L 6B 9B 4L
9LS152 3l 3
9LS153 6B 4L 6B 9B 4L
9LS155 6B 4L 6B 9B 4L
9LS156 6B 4L 6B 9B 4L
9LS157 6B 4L 6B 9B 4L
9LS1568 6B 4L 6B 9B 4L
9LS160 6B 4L 6B 9B 4L
9LS161 6B 4L 6B 9B 4L
9LS162 6B 4L 6B 9B 4L
9LS163 6B 4L 6B 98 4L
9LS164 6A 3l 6A 9A 31
9LS170 6B aL 6B 9B 4L
9LS174 6B 4L 6B 9B 4L
9LS175 6B 4L 68 98 4L
9LS181 6N am 6N 9N 4M
9LS190 6B 4L 6B 98 4L
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MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
DEVICE —55°C to +125°C 0°C to +75°C
CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)
9LS191 68 aL 6B 98 aL
915192 68 aL 6B 98 aL
915193 6B aL 68 9B aL
9LS194 6B aL 6B 98 4L
9L5195 6B 4L 6B 98 aL
9LS196 6A 31 6A 9A 31
915197 6A 31 BA 9A 31
9LS251 68 aL 6B 98 4L
9L5253 6B aL 6B 9B 4L
915257 68 aL 6B 98 4L
915258 68 aL 6B 9B 4L
9LS259 68 aL 68 98 aL
915266 6A 3l 6A 9A 31
918279 68 aL 68 98 aL
915283 68 4L 68 98 aL
9LS290 6A 31 BA 9A 31
915293 6A 3l 6A 9A 31
915295 6A 3 6A 9A 3
915298 68 aL 6B 98 aL
9LS365 68 aL 6B 9B 4L
915366 68 aL 6B 9B 4L
915367 6B aL 68 9B aL
915368 68 aL 68 9B aL
9LS670 6B aL 6B 9B aL
9401 7A 3l 7A 9A 3|
9403 6Q am 6Q 9u am
9404 6Q am 6Q 9u am
9405 6Q am 6Q 9u am
9406 6Q am 6Q 9u am
9407 6Q am 6Q 9u am
9410 7D 7D 9M
96102 68 aL 68 9B aL
96502 6B 4L 6B 98B aL
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PACKAGE OUTLINES

in accordance with
JEDEC (TO-86) outline

14-Pin Cerpak

‘l_l] [ r — — l, - -
c———d e I 14 — 1
f— — — 1 {
- 260
L "7 240
i ) S——  E— 3 050
o9 === ; g p——o "
(TR w— S  So— - -
P T |
370 L3 |
006 250 250
004
AR} ——————— — — !
[ — — =
! 260 R f
025 240 065
™ 055
NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.26 gram

Lead 1 orientation may be either tab or dot

FLATPAK

16-Pin Cerpak

31 e s |
] ===
— m—
1 — 409
] —

019 C—— — [
015
N —  e— |
J{'T B S— fF——
i h | | —
. 350 | L350 |
" 250 250 1
TYP. TYP. 075
006
0’04 o o 060
| 283 |
~ e T %;
NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.4 gram

24-Pin BeO Cerpak

620
MAX

4M

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.8 gram

4L
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PACKAGE OUTLINES

DIP
in accordance with 16-Pin Ceramic Dual In-Line
JEDEC (TO-116) outline
14-Pin Ceramic Dual In-Line
o785
| B | 6 e i
x N AANAANANANA 6B
,,__FKHHHHHHHHHHHH’H A 8 I
1 7 ! 271 __025R
271 _025R 245 7 NOM.
.24‘15 NOM. l 0
- 1 EFEVAVAVAVEVATAN
TRV RV Av R AvAYS 1 s
! L [
-
310 '
310 Ing 290 |
‘w 290 | ‘
T ot s || o5 | 1
S napngipagniniiay [ i
G = L2 Seating T Plene o\
| I ' Plane o - ' 009
B ‘ 009 __O.g«lag - .l
L | 020 1. | | 11,020 375
mwlamo Blle Loog R
TYP. STANDOFF
WIDTH
NOTES:
All dimensions in inches
NOTES: Leads are intended for insertion in hole
All dimensions in inches rows on .300" centers
Leads are intended for insertion in hole They are purposely shipped with “positive”
rows on .300" centers misalignment to facilitate insertion
They are purposely shipped with “positive” Board-drilling dimensions should equal your
misalignment to faciliate insertion practice for .020" diameter lead
Board-drilling dimensions should equal your Leads are tin-plated kovar
practice for .020" diameter lead Package weight is 2.0 grams
Leads are tin-plated kovar *The .037 /.027 dimension does not apply to
Package weight is 2.0 grams the corner leads
24-Pin Ceramic Dual In-Line
T 6Q
JaYAYAYAYAYAYAYAVATAYAYAY
4 e 1] oy NOTES:
NOM. . " All dimensions in inches
SR ‘ Leads are intended for insertion in hole
-| !. o8 . L ] rows on .400" centers

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

Board-drilling dimensions should equal your
practice for .020" diameter lead

Leads are tin-plated kovar

; |
135 110 ' {‘,037 JL,ozo 500
s 1".090"* 027 016 FMAx.”‘

TYP STANDOFF
WIDTH
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PACKAGE OUTLINES

14-Pin Ceramic Dual In-Line

1 755 7A
i H;\ AANANAA Hl')
2 i
_l 8 14
o YA Y Y

020
MIN.

35 —
,
[

011
009

L 095
L Li 375 ,,,J
NOM.

NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300" centers

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

Board-drilling dimensions should equal your
practice for .020" diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

18-Pin Ceramic Dual In-Line

m 7D
291 _05R
265 NOM
o
PRV [V Y AYAY,
-~ 065
= ods
Foodse
- I
219 l 020 '
] MIN
4 ? Seating
{ i . 4 Plane
+oU ‘ g2
165 | 1 | i
S L
TvP STANDOFF
WIDTH
NOTES

All dimensions in inches

Leads are intended for insertion in hole
rows on .300” centers

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

Board-drilling dimensions should equal your
practice for .020"" diameter lead

Leads are tin-plated kovar

*The .037 /.027 dimension does not apply to

the corner leads

16-Pin Ceramic Dual In-Line

— | 78
| ' w
Tuﬁﬁﬁhﬁd‘
2
l 16
‘“ﬁvavvvq

219
170

165
.100

STANDOFF
WIDTH

NOTES
All dimensions in inches
Leads are intended for insertion in hole
rows on .300" centers
They are purposely shipped with “positive”
misalignment to facilitate insertion
Board-drilling dimensions should equal your
practice for .020" diameter lead
Leads are tin-plated kovar
Package weight is 2.2 grams
*The .037 /.027 dimension does not apply to
the corner leads
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PACKAGE OUTLINES

14-Pin Plastic Dual In-Line

760
740

G ThIhihThis!

10

2|0 ]
i 14

T WV

NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300 centers

They are purposely shipped with “positive”

misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020" diameter lead

Leads are tin-plated kovar

Package weight is 0.9 gram

011
~.009

16-Pin Plastic Dual In-Line

9B
025

020 i
760
740 302 012

CONANAANAAA o
8

¥ *k
| 1
i - 110
260 | 045k //m 0%
. 035 )
240 085 N 050
- -t p
; 9 16| 075 16| 0%
\e.
t T
RV AV RV EP RSP RS
| ;
065 __| L 025
043 NOM
. 020
390 olo
4
200
MAX 1
Seatng { -
Plane -
i o1
I I 009
150 (LokEE : |
- oo o037 | 020 . . N
100 - 090 027 016 375 NOM. -
TYP STANDOFF
WIDTH
NOTES:

All dimensions in inches
Leads are intended for insertion in hole
rows on .300" centers
They are purposely shipped with “positive”
misalignment to facilitate insertion
Board-drilling dimensions should equal your
practice for .020"" diameter lead
Leads are tin-plated kovar
Package weight is 0.9 gram
*The .037/.027 dimensions does not apply to
the corner leads




PACKAGE OUTLINES

18-Pin Plastic Dual In-Line

e 910 _

! 890 777‘—_1

JANANANANANANAND! H\
e 095
261 é -7

251 L U %

| 10 |

18
vavavavevEvavivav/ N

i | 073
200>

M

. Seating
1 Piane
125 MIN

24-Pin Plastic Dual In-Line

e 1.260

9N

1.240
[AYAYATAYAVAYAVAVAVAYAYAY
T
| 12 045 o
560 035
540 Q
| 13 2
VVMVVVVVVVV\{/ |
o L 06s | 090
| 382 4 Lo
600_
NOM. "
1020 MIN. \ |
77?1 Seating
i f Plane o011
It 009
135 ‘ 110 !1 037 _| 020 ‘l 700 _J
115 l‘ 000 027 i~ 016 o
TYP. STANDOFF
WIDTH

NOTES:

All dimensions in inches
Leads are intended for insertion in hole
rows on .600" centers

They are purposely shipped with “positive’”

misalignment to facilitate insertion
Leads are tin-plated kovar
Package weight is 2.7 grams

NOTES:

All dimensions in inches

Leads are intended for insertion in hole

rows on .300" centers

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

Board-drilling dimensions should equal your
practice for .020” diameter lead

Leads are tin-plated kovar

24-Pin Plastic Dual In-Line

9u

1.200

| MAX. - i
!
AVAYAYAYAYAVAVAYAYA
¥ 12 ]| o054
360 L—.035
NOM
3 13 2
- UUVVVVVVVV\NJ
065 025
ok 045 S e Nowm
400
165 [
145 [ NOM
iy =\ 020 MIN | |
L’_ _4LH Seating o
1 ) : 7 “Plane 009
H i |
135 i 110 037 020 . 500
1ns 7 o0 ™ 0p7 }*016 max.
TYP.  STANDOFF
WIDTH
NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .400” centers

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

Board-drilling dimensions should equal your
practice for .020" diameter lead

Leads are tin-plated kovar




LOW POWER SCHOTTKY
AND VIACROLOGIC™TTL

FAIRCHILD FIELD SALES OFFICES,
SALES REPRESENTATIVES AND
DISTRIBUTOR LOCATIONS







FAIRCHILD FRANCHISED DISTRIBUTORS

ALABAMA

HALLMARK ELECTRONICS

4739 Commercial Drive

Huntsville, Alabama 35805

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

HAMILTON/AVNET ELECTRONICS

805 Oster Drive, N.W.

Huntsville, Alabama 35805

Tel: 205-533-1170

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

ARIZONA

HAMILTON/AVNET ELECTRONICS
2615 S. 21st Street

Phoenix, Arizona 85034

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

LIBERTY ELECTRONICS /ARIZONA
3130 N. 27th Avenue

Phoenix, Arizona 85016

Tel: 602-257-1272 TWX: 910-951-4282

CALIFORNIA

AVNET ELECTRONICS

10916 W. Washington Bivd.

Culver City, California 90230

Tel: 213-558-2345 TWX: 910-340-6364

BELL INDUSTRIES

Electronic Distributor Division

1161 N. Fair Oaks Avenue

Sunnyvale, California 94086

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

ELMAR ELECTRONICS

2288 Charleston Rd.

Mountain View, California 94042

Tel: 415-961-3611 TWX: 910-379-6437

HAMILTON ELECTRO SALES
10912 W. Washington Bivd.
Culver City, California 90230
Tel: 213-558-2121 TWX: 910-340-6364

HAMILTON/AVNET ELECTRONICS

575 E. Middlefield Road

Mountain View. California 94040

Tel: 415-961-7000 TWX: 910-379-6486

HAMILTON/AVNET ELECTRONICS
8917 Complex Drive

San Diego, California 92123

Tel: 714-279-2421

Telex: HAMAVELEC SDG 69-5415

G.S. MARSHALL COMPANY

9674 Telstar Avenue

El Monte, California 91731

Tel: 213-686-0141 TWX: 910-587-1565

G.S. MARSHALL COMPANY
17975 Skypark Blvd.

Irvine, California 92707

Tel: 714-556-6400

G.S. MARSHALL COMPANY

8057 Raytheon Rd., Suite 1

San Diego, California 92111

Tel: 714-278-6350 TWX: 910-335-1191

LIBERTY ELECTRONICS

124 Maryland Street

El Segundo, California 90245

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

LIBERTY ELECTRONICS/SAN DIEGO
8248 Mercury Court

San Diego, California 92111

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

COLORADO

ELMAR ELECTRONICS

6777 E. 50th Avenue

Commerce City, Colorado 80022

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

G.S. MARSHALL COMPANY

5633 Kendall Court

Arvada, Colorado 80002

Tel: 303-423-9670 TWX: 910-938-2902

HAMILTON/AVNET ELECTRONICS

5921 N. Broadway

Denver, Colorado 80216

Tel: 303-534-1212 TWX: 910-931-0510

CONNECTICUT

HAMILTON/AVNET ELECTRONICS

643 Danbury Road

Georgetown, Connecticut 06829

Tel: 203-762-0361

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

HARVEY ELECTRONICS
112 Main Street

Norwalk, Connecticut 06851
Tel: 203-853-1515

SCHWEBER ELECTRONICS
Finance Drive

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

FLORIDA

HALLMARK ELECTRONICS

1302 W. McNab Road

Ft. Lauderdale, Florida 33309

Tel: 305-971-928C TWX: 510-956-3092

HALLMARK ELECTRONICS

7233 Lake Ellenor Drive

Orlando, Florida 32809

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

HAMILTON/AVNET ELECTRONICS
4020 North 29th Avenue

Hollywood, Florida 33021

Tel: 305-925-5401 TWX: 510-954-3808

SCHWEBER ELECTRONICS

2830 North 28th Terrace

Hollywood. Florida 33020

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

GEORGIA

HAMILTON/AVNET ELECTRONICS

6700 Interstate 85 Access Road, Suite 1E

Norcross, Ga. 30071

Tel: 404-448-0800

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

SCHWEBER ELECTRONICS
4126 Pleasantdale Rd., Suite 14
Atlanta, Ga. 30340

Tel: 404-449-9170

ILLINOIS

ALLIED ELECTRONICS
1355 Sleepy Hollow Road
Elgin, lllinois 60120

Tel: 312-697-8200

Telex: 72-2465 or 72-2466

KIERULFF ELECTRONICS

9340 Williams Street

Rosemont, Illinois 60018

Tel: 312-678-8560 TWX: 910-227-3166

HAMILTON/AVNET ELECTRONICS

3901 N. 25th Avenue

Schiller Park, lilinois 60176

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

SCHWEBER ELECTRONICS, INC.

1380 Jarvis Ave.

Elk Grove Village, IlIl. 60007

Tel: 312-593-2740 TWX: 310-222-3453

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

PIONEER INDIANA ELECTRONICS, INC.
6408 Castleplace Drive

Indianapolis, Indiana 46250

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

SEMICONDUCTOR SPECIALISTS, INC.
(mailing address)

Weir Cook Airport

P.O. Box 41630

Indianapolis, Indiana 46241

(shipping address)

1885 Banner Ave.

Indianapolis, Indiana 46241

Tel: 317-243-8271 TWX: 810-341-3126

iowAa

SCHWEBER ELECTRONICS
Suite 302, Executive Plaza
4403 First Avenue S.E.
Cedar Rapids, lowa 52402
Tel: 319-393-9125

KANSAS

HAMILTON/AVNET ELECTRONICS

37 Lenexa industrial Center

9900 Pflumm Road

Lenexa, 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

HAMILTON/AVNET ELECTRONICS
(mailing address)

Friendship International Airport
P.O. Box 8647

Baltimore, Maryland 21240

(shipping address)

7255 Standard Drive

Hanover, Maryland 21076

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

SCHWEBER ELECTRONICS

5640 Fisher Lane

Rockville, Maryland 20852

Tel: 301-881-2970 TWX: 710-828-0536

PIONEER WASHINGTON ELECTRONICS, INC.
9100 Gaither Road

Gaithersburg, Maryland 20760

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




FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd)

MASSACHUSETTS

GERBER ELECTRONICS

852 Providence Highway

U.S. Route 1

Dedham, Massachusetts 02026
Tel: 617-329-2400

HAMILTON/AVNET ELECTRONICS

185 Cambridge Street

Burlington, Massachusetts 01803

Tel: 617-273-2120 TWX: 710-332-1201

HARVEY ELECTRONICS

44 Hartwell Ave.

Lexington, Massachusetts 02173
Tel: 617-861-9200

KIERULFF ELECTRONICS

13 Fortune Drive

Billerica, Massachusetts 01865

Tel: 617-667-8331 (Local)
617-935-5134 (from Boston Area)

TWX: 710-390-1449

SCHWEBER ELECTRONICS

213 Third Avenue

Waltham, Massachusetts 02154
Tel: 617-890-8484

MICHIGAN

HAMILTON/AVNET ELECTRONICS
12870 Farmington Rd

Livonia, Michigan 48150

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

PIONEER/DETROIT
13485 Stamford

Livonia, Michigan 48150
Tel: 313-525-1800

SCHWEBER ELECTRONICS
86 Executive Drive

Troy, Michigan 48084

Tel 313-583-9242

SHERIDAN SALES CO

24543 Indoplex Drive (P O Box 529)
Farmington, Mich. 48024

Tel: 313-477-3800

MINNESOTA

HAMILTON/AVNET ELECTRONICS

/683 Washington Ave. South

Edina, Minnesota 55435

Tel: 612-941-3801

TWX: None — use 910-227-0060
(Regional Hg n Chicago, Iil)

SCHWEBER ELECTRONICS
7015 Washington Ave. South
Edina, Minnesota 55435

Tel: 612-941-5280

SEMICONDUCTOR SPECIALISTS, INC
8030 Cedar Avenue South

Niinneapolis, Minnesota 55420

Tel: 612-854-8841 TWX. 910-576-2812

MISSOURI

HAMILTON/AVNET ELECTRONICS
364 Brookes Lane

Hazelwood, Missouri 63042

Tel: 314-731-1144.

Telex: HAMAVLECA HAZW 44-2348

SEMICONDUCTOR SPECIALISTS, INC
3805 N. Oak Trafficway

Kansas City, Mo. 64116

Tel: 816-452-3900 TWX: 910-771-2114

SEMICONDUCTOR SPECIALISTS, INC.
Lakeview Square

1020 Anglum Road

Hazelwood, Missouri 63042

Tel: 314-731-2400 TWX: 910-762-0645

NEW JERSEY

HAMILTON/AVNET ELECTRONICS

113 Gaither Drive

East Gate Industrial Park

Mt Laurel, N.J. 08057

Tel: 609-234-2133 TWX: 710-897-1405

HAMILTON/AVNET ELECTRONICS

218 Little Falls Road

Cedar Grove, New Jersey 07009

Tel: 201-239-0800 TWX. 710 994 5787

KIERULFF ELECTRONICS

#5 Industrial Drive

Rutherford, New Jersey 07070

Tel: 201-935-2120 TWX. 710-989-0225

STERLING ELECTRONICS

774 Pfeiffer Bivd

Perth Amboy, N.J 08861

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

SCHWEBER ELECTRONICS

43 Belmont Drive

Somerset, N.J. 08873

Tel: 201-469-6008 TWX. 710-480-4733

NEW MEXICO

CENTURY ELECTRONICS

121 Elizabeth, N E

Albuquergue, New Mexico 87123

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

HAMILTON/AVNET ELECTRONICS

2450 Baylor Dr. S E

Albuquerque, New Mexico 87119

Tel: 505-765-1500

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

NEW YORK

HAMILTON/AVNET ELECTRONICS

167 Clay Road

Rochester, New York 14623

Tel: 716-442-7820

TWX: None — use 710-332-1201
(Regional Hq 1n Burlington, Mass )

HAMILTON/AVNET ELECTRONICS
6500 Joy Road

E Syracuse, New York 13057

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

HAMILTON/AVNET ELECTRONICS

70 State Street

Westbury, L1, New York 11590

Tel 516-333-5800 TWX. 510-222-8237

SCHWEBER ELECTRONICS

Jericho Turnpike

Westbury, L.1.. New York 11590

Tel' 516-334-7474 TWX. 510-222-3660

SCHWEBER ELECTRONICS, INC
2 Town Line Circle

Rochester, New York 14623
Tel: 716-461-4000

SEMICONDUCTOR CONCEPTS

195 Engineers Rd.

Hauppauge, 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

HALLMARK ELECTRONICS

3000 Industrial Drive

Raleigh, North Carolina 27609

Tel: 919-832-4465 TWX: 510 928 1831

PIONEER/CAROLINA ELECTRONICS
2906 Baltic Avenue

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

OHIO

ARROW ELECTRONICS, INC

3100 Plamnfield Road

Kettering, Ohio 45429

Tel. 513-253-9176 TWX: 810-459-1611

HAMILTON/AVNET ELECTRONICS

761 Beta Drive, Suite “E’

Cleveland, Ohio 44143

Tel. 216-461-1400

TWX None -- use 910-227-0060
(Regional Hg in Chicago, IIl')

HAMILTON/AVNET ELECTRONICS

118 Westpark Road

Dayton, Ohio 45459

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

ROCHESTER RADIO SUPPLY CO., INC
140 W. Main Street

(P.O. Box 1971)

Rochester, New York 14603

Tel- 716-454-7800

PIONEER *CLEVELAND
4800 East 131st Street
Cleveland, Ohio 44105
Tel 216-587-3600

SCHWEBER ELECTRONICS

23880 Commerce Park Road
Beachwood, Ohio 44122

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

SHERIDAN SALES COMPANY

23224 Commerce Park Road
Beachwood Ohio 44122

Tel 216-831-0130 TWX' 810-427-2957

SHERIDAN SALES CO
(mailing address)

PO Box 37826
Cincinnati, Ohio 45222

(shipping address)

10 Knollcrest Drive

Reading, Ohio 45237

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

OKLAHOMA

HALLMARK ELECTRONICS

4846 South 83rd East Avenue

Tulsa, Oklahoma 74145

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

PENNSYLVANIA

HALLMARK ELECTRONICS, INC

458 Pike Road

Huntingdon Valley, Pennsylvania 19006
Tel: 215-355-7300 TWX: 510-667-1727

PIONEER/DELWARE VALLEY. INC
203 Witmer Rd.
Horsham, Pennsylvania 19044

Tel: 215-674-5710 (from Pennsylvania phones)
Tel: 609-541-1120 (from New Jersey phones)

PIONEER ELECTRONICS, INC

560 Alpha Drive

Pittsburgh, Pennsylvania 15238

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

SHERIDAN SALES COMPANY
1717 Penn Ave

Suite 5009

Pittsburgh, Pennsylvania 15221
Tel: 412-244-1640

TEXAS

HAMILTON/AVNET ELECTRONICS
4445 Sigma Road

Dallas, Texas 75240

Tel: 214-661-8661

Telex. HAMAVLECB DAL 73-0511
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FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd)

TEXAS

HAMILTON/AVNET ELECTRONICS
1216 West Clay

Houston, Texas 77019

Tel: 713-526-4661

Telex: HAMAVLECB HOU 76-2589

NORVELL ELECTRONICS, INC.

10210 Monroe Drive

(P.0. Box 20279)

Dallas, Texas 75220

Tel: 214-350-6771 TWX: 910-861-4512

NORVELL ELECTRONICS, INC.

6440 Hillcroft Avenue

Houston, Texas 77036

Tel: 713-774-2568 TWX: 910-881-2560

SCHWEBER ELECTRONICS, INC

2628 Longhorn Bivd.

Austin, Texas 78758

Tel: 512-837-2890 TWX: 910-874-1359

SCHWEBER ELECTRONICS, INC

14177 Proton Road

Dallas, Texas 75240

Tel: 214-661-5010 TWX: 310-860-5433

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: 910-881-5042
Telex: STELECO HOUA 77-5299

UTAH

CENTURY ELECTRONICS
2150 South 300 West

Salt Lake City, Utah 84115
Tel: 801-487-8551

HAMILTON/AVNET ELECTRONICS

647 W. Billinis Rd.

Salt Lake City, Utah 84119

Tel: 801-262-8451

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

WASHINGTON

HAMILTON/AVNET ELECTRONICS
13407 Northrup Way

Bellevue, Washington 98005

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

WASHINGTON

LIBERTY ELECTRONICS

5305 2nd Ave. South

Seattle, Washington 98108

Tel: 206-763-8200 TWX: 910-444-1379

WISCONSIN

HAMILTON /AVNET ELECTRONICS
6055 N. Santa Monica Blvd
Whitefish Bay, Wisconsin 53717
Tel. 414-964-3482

MARSH ELECTRONICS, INC

6047 Beloit Road

Milwaukee, Wisconsin 53219

Tel. 414-545-6500 TWX 910-262-3321

SEMICONDUCTOR SPECIALISTS, INC
10855 W. Potter Road

Wauwatosa, Wisconsin 53226

Tel- 414-257-1330 TWX 910-262-3022

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

10505 111th Street

Edmonton, Alberta, T5H 3E8, Canada
Tel: 403-426-1805 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

CAM GARD SUPPLY LTD.

15 Mount Royal Bivd.

Moncton, New Brunswick, E1C 8N6, Canada
Tel: 506-855-2200

CANADA

CAM GARD SUPPLY LTD.

Courtenay Center

Saint John, New Brunswick, E2L 2X6, Canada
Tel: 506-657-4666 Telex: 01-447489

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 27, Canada
Tel: 306-525-1317 Telex: 07 12667

CAM GARD SUPPLY LTD.

1501 Ontario Avenue

Saskatoon, Saskatchewan, S7K 17, 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

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD.

6291 Dorman Rd., Unit #16
Mississauga, Ontario, L4V 1H2, Canada
Tel: 416-677-7432 TWX: 610-492-8867

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD

1735 Courtwood Crescent

Ottawa, Ontario, K12, 5L9. Canada
Tel: 613-226-1700

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD

2670 Paulus Street

St. Laurent, Quebec, H4S 1G2, Canada
Tel 514-331-6443 TWX 610-421-3731

R.A.E. INDUSTRIAL ELECTRONICS, LTD.

1629 Main Street

Vancouver, British Columbia, V6A 2W5, Canada
Tel: 604-687-2621 TWX: 610-929-3065

Telex: RAE-VCR 04-54550

SCHWEBER ELECTRONICS

2724 Rena Road

Mississauga, Ontario, L4T 3J9, Canada
Tel: 416-678-9050




FAIRCHILD SALES REPRESENTATIVES

ALABAMA

CARTWRIGHT & BEAN, INC.
901 Magnolia Drive, NW.
Huntsville, Alabama 35805
Tel: 205-533-3509

CALIFORNIA

CELTEC COMPANY

7380 Clairemont Mesa Bivd., Suite 109
San Diego, California 92111

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

CELTEC COMPANY

2041 Business Center Drive, Suite 211
Irvine, California 92664

Tel: 714-752-6111 TWX: 910-695-2512

CELTEC COMPANY

6767 Forest Lawn Drive

Los Angeles, California 90068

Tel: 213-874-6002 TWX: 910-321-2884

MAGNA SALES, INC.

3080 Olcott Street, Suite 210A

Santa Clara, California 95050

Tel: 408-985-1750 TWX: 910-338-0241

COLORADO

SIMPSON ASSOCIATES, INC.

2552 Ridge Road

Littleton, Colorado 80120

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

CONNECTICUT

LORAC SALES. INC.

2777 Summer Street

Stamford, Connecticut 06905

Tel: 203-348-7701 TWX: 710-474-1763

FLORIDA

WMM ASSOCIATES, INC

101 Wymore Road, Suite 300
Altamonte Springs, Florida 32701

Tel: 305-862-4700 TWX: 810-853-0263

WMM ASSOCIATES, INC.

1822 Drew Street

Clearwater, Florida 33519

Tel: 813-447-2533 TWX: 810-866-4108

WMM ASSOCIATES, INC.

1628 E. Atlantic Bivd.

Pompano Beach, Florida 33060

Tel: 305-943-3091 TWX: 510-956-9831

GEORGIA

CARTWRIGHT & BEAN, INC

P.O. Box 52846

90 W. Wieuca Square, Suite 155
Atlanta, Georgia 30342

Tel: 404-255-5262 TWX: 810-751-3220

INDIANA

LESLIE M. DEVOE COMPANY

7172 North Keystone Ave., Suite C
Indianapolis, Indiana 46240

Tel: 317-257-1227 TWX: 810-341-3284

KANSAS

B.C. ELECTRONIC SALES, INC.

1015 West Santa Fe

Olathe, Kansas 66061

Tel: 913-782-6696 TWX: 910-749-6414

B.C. ELECTRONIC SALES, INC.
1229 South Paige

Wichita, Kansas 67207

Tel: 316-686-3394

MARYLAND

L.D. LOWERY

5801 Annapolis Road, Suite 500
Bladensburg, Maryland 20710

Tel: 301-277-6565 TWX: 710-826-9654

MASSACHUSETTS

SPECTRUM ASSOCIATES, INC.

888 Worcester Street

Wellesley, Massachusetts 02181

Tel: 617-237-2796 TWX: 710-348-0424

MICHIGAN

RATHSBURG ASSOCIATES

16621 E. Warren Ave.

Detroit, Michigan 48224

Tel: 313-882-1717 Telex: 23-5229

MINNESOTA

PSI COMPANY

7710 Computer Avenue

Minneapolis, Minnesota 55435

Tel: 612-835-1777 TWX: 910-576-2740

MISSISSIPPI
CARTWRIGHT & BEAN, INC.
P.O. Box 3730

5250 Galaxy Drive, Suite J
Jackson, Mississippi 39207
Tel: 601-981-1368

MISSOURI

B.C. ELECTRONIC SALES, INC.

320 Brookes Drive, Suite 204
Hazelwood, Missouri 63042

Tel: 314-731-1255 TWX: 910-762-0651

NEW JERSEY

LORAC SALES, INC.

580 Valley Road

Wayne, New Jersey 07470

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

NEW YORK

ADVANCED COMPONENTS, INC.

South Bay Road

P.0. Box 276

North Syracuse, New York 13212

Tel: 315-699-2671 TWX: 710-541-0439

LORAC SALES, INC.

275 Broadholiow Road

Melville, L.i., New York 11746

Tel: 516-293-2970 TWX: 510-224-6480

SPECTRUM SALES, INC

65 Circuit Avenue

Tuckahoe, New York 10707

Tel: 914-793-1660
(Microwave Product Only)

NORTH CAROLINA
CARTWRIGHT & BEAN, INC.
625 Harwyn Drive

Charlotte, North Carolina 28215
Tel: 704-333-6457

CARTWRIGHT & BEAN, INC
P.O. Box 11209

2415-G Crabtree Blvd.
Raleigh, North Carolina 27604
Tei: 919-832-7128

OHIO

COMPONENTS, INC.

16600 Sprague Rd.

Cleveland. Ohio 44130

Tel: 216-243-9200 TWX: 810-423-9435

COMPONENTS, INC.

9 Pierce Street

West Carroliton, Ohio 45449
Tel: 513-866-0661

PENNSYLVANIA

BGR ASSOCIATES

500 Office Center

Fort Washington Industriai Park

Fort Washington, Pennsylvania 19034
Tel: 215-643-4111 TWX: 510-665-1654

L.D. LOWERY

2801 West Chester Pike

Broomall, Pennsylvania 19008

Tel: 215-356-5300 or 215-528-5170

TENNESSEE
CARTWRIGHT & BEAN, INC.
P.O. Box 4760

560 S. Cooper Street
Memphis, Tennessee 38104
Tel: 901-276-4442

CARTWRIGHT & BEAN, INC.
8501 Kingston Pike
Knoxville, Tennessee 37919
Tel: 615-693-7450

TEXAS

TECHNICAL MARKETING

4445 Alpha Road

Dallas, Texas 75240

Tel: 214-387-3601 TWX: 910-860-5158

TECHNICAL MARKETING
6430 Hillcroft, Suite 102
Houston, Texas 77036
Tel: 713-771-8466

UTAH

SIMPSON ASSOCIATES, INC

2480 So. Main Street, Suite 105

Salt Lake City. Utah 84115

Tel: 801-486-3731 TWX: 910-925-5253

WASHINGTON

QUADRA CORPORATION

1621 - 114th Avenue S.E.

Suite 212

Bellevue, Washington 98004

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

WISCONSIN

LARSEN ASSOCIATES

10855 West Potter Road
Wauwatosa, Wisconsin 53226
Tel: 414-258-0529

CANADA

AVOTRONICS LIMITED

200 Consumers Road, Suite 200
Willowdale, Ontario, M2J 1P8, Canada
Tel: 416-493-9711

AVOTRONICS LIMITED

6600 Trans Canada Highway, Suite 750
Pointe Claire, Quebec, H9R 4S2, Canada
Tel: 514-697-2135 TWX: 610-422-3908
Telex: 05-821-762







