
























































































































































































































































































































































































































































































































FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93454 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 

Vee 
Input Voltage 
Current into Output Terminal 
Output Voltages 

GUARANTEED OPERATING RANGES 

PART NUMBERS 

93454XC 

93454XM 

MIN 

4.75 V 

4.50 V 

SUPPLY VOLTAGE (VCC) 

TYP MAX 

5.0V 5.25 V 

5.0V 5.50 V 

-65°C to +150oe 
-55°C to +125°e 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

100mA 
-0.5 V to Vee 

TEMPERATURE 

O°C to +75°C 

-55°C to +125°C 

x = Package type; 0 for Ceramic DIP, P for Plastic DIP, F for Flatpak. See Package Information on this data sheet. 

FUNCTIONAL DESCRIPTION - The 93454 is a bipolar Read Only Memory (ROM) organized 1024 words by eight bits per 
word. Open collector outputs are provided on the 93454 for use in wired-OR systems. Chip Select follows the logic equa­
tion: CSI • CS2 • C53· C54 = C5; i.e" if CSI and C52 are both active LOW and C53 and C54 are both active HIGH, all 
eight outputs are enabled; for any other condition all eight outputs are disabled. 

The read function is identical to that of any other conventional bipolar ROM That is, a binary address is applied to the 
AO - Ag inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

'CEX 

Output Leakage Current 
50 VA 

VCC = MAX. VCEX = VCC' Ooc to +75°C 
Address any HIGH Output 

'CEX 
Output Leakage Current 

100 /lA 
Vee = MAX. VCEX = VCC' -55°C to +125°C 
Address any HIGH Output 

VOL Output LOW Voltage 0.30 0.45 V VCC = MIN, 'OL = 16 mA 
Address any LOW Output 

V,H Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for All Inputs 

V,L Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

Input LOW Current 

'F 'FA (Address Inputs) -160 -250 VA VCC = MAX. VF = 0.45 V 
'FCS (Chip Select Inputs) -160 -250 VA 

Input HIGH Current 

'R 'RA (Address Inputs) 40 VA VCC = MAX. VR = 2.4 V 
'RCS (Chip Select Input) 40 VA 

ICC Power Supply Current 110 150 mA 
Vce = MAX. Outputs Open 
Inputs Grounded and Chip Selected 

Co Output Pin CapaCitance 7 pF VCC = 5.0 V, Va = 4.0 V. f = 1.0 MHz 

C, Input Pin Capacitance 4 pF VCC = 5.0 V, Va = 4.0 V. f = 1.0 MHz 

Vc Input'Clamp Diode Voltage -1.2 V VCC = MIN, 'A = -18 mA 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY· 93454 

AC CHARACTERISTICS: TA = O°C to +75°C, VCC = 5.0 V ±5% 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

tAA- Address to Output Access Time 
30 45 ns 

tAA+ 30 45 ns 
See Figure 1 

tAcs- Chip Select Access Time 
20 30 ns 

tACS+ 20 30 ns 

AC CHARACTERISTICS: TA = -55°C to +125°C, VCC = 5.0 V ±10% 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

tAA- Address to Output Access Time 
30 60 ns 

tAA+ 30 60 ns 
See Figure 1 

tACS- Chip Select Access Time 
20 40 ns 

tACS+ 20 40 ns 

Note (11: Typical values are at Vee = 5.0 V, TA = +25°e, and MAX loading. 

AC WAVEFORM 

j( t'AA 
AO Ag 
ADDRESS 

a, . as r 'C OUTPUTS 

CS, CSz .......... 

CHIP SELECT -:l 1(- - - - -- ~ - +'.SV 

CS3 CS4 ---' 

a, - Os ~--- -- -+ +l.SV 
OUTPUTS - tACS-1=" - tACS+ 

AC TEST OUTPUT LOAD 

5.0 v I 
RL1 300n 

OUTPUT 

""'1 
RL2 600" 

-;:-

15 mA load 

Fig, 1 

7-151 



93457 
ISOPLANAR SCHOTTKY TTL MEMORY 

256x4-BIT READ ONLY MEMORY 

DESCRIPTION - The 93457 is a fully decoded high speed 1024-bit Read Only Mem­
ory organized 256 words by four bits per word. The 93457 has uncommitted collector 
outputs. The outputs are off when either of the CS inputs are in the HIGH state. The 
contents of the memory are mask programmed to the customers specification. The cus­
tomer can specify the desired ROM code on the 4-bit/word Coding Form. Electrical 
characteristics are the same as the 93417. 

• FULL MIL AND COMMERCIAL RANGES 
• 512 x 4 BITS PER WORD 
• UNCOMMIITED COLLECTOR OUTPUTS 
• SEE 93417 FOR ELECTRICALS 
• STANDARD 16-PIN DUAL IN-LINE PACKAGE 
• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 
• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 
• WIRED-OR CAPABILITY 
• FAST CYCLE TIME - 25 ns TYP 
• POWER DISSIPATION - 425 mW TYP 

PIN NAMES 

AO- A7 

cs,. CS2 

0, - 04 

Address Inputs 

Chip Select Inputs 

Data Outputs 

LOGIC DIAGRAM 

(i) A,-------I o A, _____ --I 

o Ao-------I 

@ vcc--, 

® GN0---:l.. 

o = Pin Numbers 

°3 0, 
@ @ 

7-'52 

0, 

@ 

LOGIC SYMBOL 

7 
4 
3 
2 

15 

CS1 13 14 CS2 

8 
CS 

AD 
A, 
A, 

A3 
93457 

A4 

A5 
A6 
A7 a, 

12 11 10 9 

Vee = Pin 16 

GND = Pin 8 

CONNECTION DIAGRAM 

A6 vee 

A5 A7 

A4 cs2 

A3 CS1 

AD 0, 

A, 0, 

A, °3 

GNO °4 

NOTE: 
The F iatpak version has the sarne 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



93458/93459 
ISOPLANAR SCHOTTKY TTL FPLA 

16 x 48 x 8 FIELD PROGRAMMABLE LOGIC ARRAY 

DESCRIPTION - The 93458 and 93459 are high-speed bipolar Field Programmable 
Logic Arrays organized with 16 inputs, 48 product terms and 8 outputs. The 16 inputs 
and their complements are fuse linked to the inputs of 48 AND gates (48 product terms). 
Each of the 48 AND gates are fuse linked to 8 48-input OR gates (8 summing terms). 
Each output may be programmed active HIGH or active LOW. The devices are identical 
except for the output stage. The 93458 has uncommitted collector outputs while the 
93459 has 3-state outputs. In either case, the outputs are enabled when CS is LOW. 

• FIELD PROGRAMMABLE (NICHROME FUSE LINKS) 
• FULL MIL AND COMMERCIAL RANGES 
• FAST CYCLE TIME - 25 ns TYP 
• ORGANIZATION - 16 INPUTS x 48 PRODUCT TERMS x 8 OUTPUTS 
• UNCOMMITTED COLLECTOR OUTPUTS - 93458 
• 3-STATE OUTPUTS - 93459 
• CHIP SELECT PROVIDES EASY MEMORY EXPANSION 
• 28-PIN PACKAGE 

PIN NAMES 

AO - A15 
CS 
01 - 08 

LOGIC DIAGRAM 

:\ 
:"'f 

A'5 

Address Inputs 
Chip Select Input 
Data Outputs 

PRODUCT 
MATRIX 

4B 

.;',~ ,',:,,\',:' PROGRAMMABLE '\lINK 

......- 32 INPUT ----. 
AND GATES PROGRAMMABLE 

~INVERSION 

PROGRAMMABLE lINK~l-------====F=i...A 
SUMMING 

MATRIX 

cso--~~---~ 
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0, 

I 

DB 

Ao ., ., 
A, .. ., .. ., .. ., 
"0 
." 

." 

AU 

A" 

A" 

LOGIC SYMBOL 

93458/9 

vee ~ Pin 28 

GND ~ Pin 14 

Vp ~ Pin 1 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

I 



FAIRCHILD. 93458/93459 

LOGIC RELATIONSHIPS 

Input Term An 

Product Term Pm =ll 65(inAn + inAn) 

47 
Fr = I 0 Pm 

Summing Term 
47 

Sr = Io kmPm 

MODE CS Fr 

0 1 
READ 0 1 

0 0 

DISABLE 
1 X 
1 X 

Sr 

0 
1 
X 

X 
X 

n = 0, ' , , 15, one of 16 inputs 

m = 0, ' , " 47, one or 48 product terms where: 
a) in = in = ° for unprogrammed input 
b) in = r,:; for programmed input 
c) in = in = 1 for don't care input 

r = 1, ' , " 8, the OR function of the 48 products terms 

where km = ° for product term inactive (programmed) 
km = 1 for product term active (unprogrammed) 

OUTPUT 

ACTIVE HIGH ACTIVE LOW 

0 1 
1 0 
0 1 

1 (93458) 1 (93458) 
HI Z (93459) HI Z (93459) 
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93464 
ISOPLANAR SCHOTTKY TTL MEMORY 

l024x8-BIT READ ON L Y MEMORY 

DESCRIPTION - The 93464 is a fully decoded S192-bit Read Only Memory organized 
1024 words by eight bits pe(word. The 93464 has 3-state outputs. The device is en­
abled when CS1 and CS2 are LOW and CS3 and CS4 are HIGH. 

The contents of the memory are mask programmed to the customer's specification. The 
customer can specify the desired ROM code on punched cards using the 93464 Data 
Card Format or on the 4K/SK-bit TIL ROM and PROM Customer Coding Form. 

• FULL MIL AND COMMERCIAL RANGES 
• ADVANCED ISOPLANAR SCHOTTKY TECHNOLOGY 
• ORGANIZATION - 1024 WORDS X 8 BITS 

• 3-STATE OUTPUTS 
• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 
• FOUR CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 
• WIRED-OR CAPABILITY 
• STANDARD 24-PIN DUAL IN-LINE PACKAGES 
• ACCESS TIME - 45 ns MAX (O°C - 75°C) 

PIN NAMES 

CS1' CS2' CS3' CS4 

AO-A9 

01 - Os 

LOGIC DIAGRAM 

Chip Select Inputs 

Address Inputs 

Data Outputs 

0 A2-----I 

0 A,-----I 
o Ao-----I 

@ 
@ 
@ CS3 

@ CS4 

@Vcc-, 
@GNO~ 

0= Pin Numbers 

08 07 0, 

8192-81T CELL 
128 X 64 

"vtEMORY MATRIX 
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0, 

® 

23 

22 

A, 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

Ag 

LOGIC SYMBOL 

93464 

0, 02 0304 05 Os 07 De 

9 '0 11 1314151617 

vee ~ Pin 24 

GND ~ Pin 12 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

A7 Vee 

AS AS 

AS Ag 

A, CS1 

A3 Cs2 

A2 eS3 

A, es, 

Ao 08 

0, 07 

02 Os 

03 05 

GND 0, 

NOTE: The Flatpak version has the 
same pinouts (Connection Diagram) 
as the Dual In-line Package. 

I 



FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93464 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 

VCC 
Input Voltage 
Current into Output Terminal 
Output Voltages 

GUARANTEED OPERATING RANGES 

PART NUMBERS 

93464XC 

93464XM 

MIN 

4.75 V 

4.50 V 

SUPPLY VOLTAGE (VCC) 

TYP MAX 

5.0 V 5.25 V 

5.0V 5.50 V 

-65°C to + 150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

100 mA 
-0.5 V to VCC 

TEMPERATURE 

ooC to +75°C 

-55°C to +125°C 

x = Package type; 0 for Ceramic DIP, P for PlastIc DIP, F for FJatpak. See Package Information on this data sheet. 

FUNCTIONAL DESCRIPTION - The 93464 is a bipolar Read Only Memory (ROM) organized 1024 words by eight bits 
per word. The 93464 has 3-state outputs which provide active pull-ups when enabled and high output impedance when 
disabled. Chip Select follows the logic equation: CSl • CS2 • CS3 • CS4 = CS; i.e., if CSl and CS2 are both active LOW 
and CS3 and CS4 are both active HIGH, all eight outputs are enabled; for any other condition all eight outputs are dis­
abled. 

The read function is identical to that of any other conventional bipolar ROM. That is, a binary address is applied to the 
AO - A9 inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

VOL Output LOW Voltage 0.30 0.45 V 
VCC = MIN, IOL = 16 mA 
Address any LOW Output 

VOH Output HIGH Voltage 2.4 V VCC = MIN. IOH = -2.0 mA 

loft 
Output Leakage Current for HIGH 50 IlA VOH =2.4V 

O°C to +75°C 
Impedance State -50 IlA VOL = 0.4 V 

loft 
Output Leakage Current for HIGH 100 IlA VO H =2.4V 

-55°C to + 125°C 
Impedance State -50 IlA VOL = 0.4 V 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for All Inputs 

VIL Input LOW Voltage 08 V Guaranteed Input LOW Voltage for All Inputs 

Input LOW Current 

IF IFA (Address Inputs) -160 -250 IlA VCC = MAX, VF = 0.45 V 
IFCS (Chip Select Inputs) -160 -250 IlA 

Input HIGH Current 
-IR IRA (Address Inputs) 40 IlA VCC = MAX, VR = 2.4 V 

IRCS (Chip Select Input) 40 IlA 

ICC Power Supply Current 110 150 mA 
VCC = MAX, Outputs Open 
Inputs Grounded and Chip Selected 

Co Output Pin Capacitance 7 pF VCC = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

CI Input Pin Capacitance 4 pF VCC = 5.0 V. Vo = 4.0 V, f = 1.0 MHz 

Vc Input' Clamp Diode Voltage -1.2 V VCC = MIN, IA = -18 mA 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93464 

AC CHARACTERISTICS: TA = O°C to +75°C, VCC = 5.0 V ±5% 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

tAA- Address to Output Access Time 
30 45 ns 

tAA+ 30 45 ns 
See Figure 1 

tACS- Chip Select Access Time 
20 30 ns 

tACS+ 20 30 ns 

AC CHARACTERISTICS: TA = -55°C to +125°C, VCC = 5.0 V ±10% 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

tAA- Address to Output Access Time 
30 60 ns 

tAA+ 30 60 ns 
See Figure 1 

tACS- Chip Select Access Time 
20 40 ns 

tACS+ 20 40 ns 

Note ('): Typical values are at Vee = 5.0 V, TA = +25°e, and MAX loading. 

AC WAVEFORM 

j( ~'AA AO - Ag 
ADDRESS 

0, - 08 ,p- i-OUTPUTS 

CSt CS2, 

CHIP SELECT --;i ------1 If. - +1.5 V 

CS3 CS4 ---' 

0, - Os -\;----- --I- +'.5V 
OUTPUTS _ tAcs-1=" _ tACS+ 

AC TEST OUTPUT LOAD 

5.0 v I 
RLl 300 n 

OUTPUT 

""'I RL2 600.n 

* 

15 mA Load 

Fig. 1 
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93467 
ISOPLANAR SCHOTTKY TTL MEMORY 

256x4-BIT READ ONLY MEMORY 

DESCRIPTION - The 93467 is a fully decoded high speed 1024-bit Read Only Mem­
ory organized 256 words by four bits per word. The 93467 has 3-state outputs. The out­
puts are off when either of the CS inputs are in the HIGH state. The contents of the 
memory are mask programmed to the customers specification. The customer can specify 
the desired ROM code on the 4-bit/word Coding Form. The electrical characteristics 
are the same as the 93427. 

• FULL MIL AND COMMERCIAL RANGES 
• ORGANIZATION 512 x 4 BITS PER WORD 
• SEE 93427 FOR ELECTRICALS 
• 3-STATE OUTPUTS 
• STANDARD 16-PIN DUAL IN-LINE PACKAGE 
• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 
• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 
• WIRED-OR CAPABILITY 
• FAST CYCLE TIME - 25 nS TYP 
• POWER DISSIPATION - 425 mW TYP 

PIN NAMES 

.40- A7 

cs,. CS2 

a, - 04 

LOGIC DIAGRAM 

Address Inputs 

Chip Select Inputs 

Data Outputs 

(7) A,-------I o A, _____ ~ 
o Ao------I 

@ vee---, 

® GND---:J.... 

o = Pin Numbers 

0, 
@ 

7-'58 

0, 
@ 

7 
4 

, 
'5 

LOGIC SYMBOL 

CS, 13 14 CS2 

8 
cS 

AD 
A, A, 
A3 

93467 
A4 
A5 
A6 
A, 

D, 

12 11 10 

VCC~Pin 16 

GND ~ Pin 8 

CONNECTION DIAGRAM 

A6 vee 

A5 A, 

A4 CS2 

A3 CS, 

AD 0, 

A, 0, 

A, 0 3 

GND 0 4 

NOTE: 
The F latpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



TTL ISOPLANAR MEMORY 93470/93471 
4096 x I-BIT FULLY DECODED RANDOM ACCESS MEMORY 

DESCRIPTION - The 93470 and 93471 are 4096-bit TIL Read/Write Random Ac­
cess Memories organized 4096 words by one bit. The devices are identical except for 
the output stage. The 93470 has an uncommitted collector output, while the 93471 
has a 3-state output. The devices have full decoding on chip, separate Data Input and 
Data Output lines and active LOW Chip Select lines. They are designed for high perform­
ance main memory application and can be used to replace four 1024-bit RAMs. 

• FULL MIL AND COMMERCIAL RANGES 
• ORGANIZATION - 4096 WORDS X 1 BIT 
• READ ACCESS TIME - 50 ns TYPICAL 
• CHIP SELECT ACCESS TIME - 25 ns TYPICAL 
• UNCOMMITTED COLLECTOR OUTPUT - 93470 
• 3-STATE OUTPUTS - 93471 
• NON-INVERTING DATA OUTPUT 
• POWER DISSIPATION - 0.22 mWjBIT TYPICAL 
• REPLACES FOUR 1024 BY ONE RAMs 

PIN NAMES 

CS 

AO-A11 

WE 

DIN 

DOUT 

LOGIC DIAGRAM 

Chip Select Input 

Address Inputs 

Write Enable 

Data Input 

Data Output 

r------------~--, 
\ 93470 I 

: [=D-00UT <D : , , , , 
L _______________ ~ 

r---------------, 
I 93471 I 

r---------------r-~;_, DOUTCD : 

®@@@@@ ®@@®®0 
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cs @ 

WE @ 

Vee ~ Pin 18 

GND ~ Pin 9 

0-= Pin Numbers 

10 

11 

12 

13 

" 

LOGIC SYMBOL 

,. 17 I. 

Ao 

AI 

A2 

A3 

A4 
A. 

A. 
93470/93471 

A7 

A. 

A9 

A'0 

Al1 
DOUT 

Vee ~ Pin 18 

GND ~ Pin 9 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

DDUT Vce 

AO DIN 

A, Cs 
A2 WE 
Aa A" 

A4 A,O 

A5 AS 

AS AS 

GND A7 

• 



FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 

FUNCTIONAL DESCRIPTION - The 93470 and 93471 are fully decoded 4096-bit Random Access Memories organized 
4096 words by one bit. Word selection is achieved by means of a 12-bit address, Ao thru All. 

The Chip Select input is provided for logic flexibility. For larger memories, the fast Chip Select access time permits the de­
coding of Chip Select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 5). With WE held LOW 
and the chip selected, the data at DIN is written into the addressed location. To read, WE is held HIGH and the chip selected. 
Data in the specified location is presented at the Data Outputs. 

The 93471 has 3-state outputs which provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 

The 93470 has uncommitted collector outputs to allow maximum flexibility in output connection. In many applications, 
such as memory expansion, the outputs of several 93470s can be tied together. In other applications the wired-OR is not 
used. In either case an external pull-up resistor of value RL must be used to provide a HIGH at the output when it is off. 
Any value of RL within the range specified below may be used. 

RL is in kQ 

VCC(max) VCC(min) - VOH 
N = number of wired-OR outputs tied together 
F.O. = number of TTL Unit Loads (U.L.) driven 

8 F.O. (1.6) N (lCEX) + F.O. (0.04) 'CEX = Memory Output Leakage Current in mA 
VOH = Required Output HIGH level at Output Node 

The minimum value of RL is limited by output current sinking ability. The maximum value of RL is determined by the out­
put and input leakage current which must be supplied to hold the output at VOH. 

TRUTH TABLE 

INPUTS OUTPUTS 

es WE D,N 
93470 93471 MODE 
o.e. 3-STATE 

H X X H HIGH Z Not Selected 

L L L H HIGH Z Write "a"' 
L L H H HIGH Z Write "'1" 

L H X DOUT DOUT Read 

H ~ HIGH Voltage; L ~ LOW Voltage; X ~ Don't Care (HIGH or LOW) 
HIGH Z = High Impedance; DC = Open Collector 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
VCC Pin Potential to Ground Pin 
Input Voltage (de)' 
Input Current (de)' 
Voltage Applied to Outputs (output HIGH)" 
Output Current (de) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
l!-*Output Current Limit Required. 

GUARANTEED OPERATING RANGES 

PART NUMBER SUPPLY VOLTAGE (Vee) 

MIN TYP 

93470xe, 93471Xe 4.75 V 5.0V 

93470XM,93471XM 4.50 V 5.0V 

MAX 

5.25 V 

5.50 V 

-65°C to +1500 C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

-12 mA to +5.0 mA 
-0.5 V to +5.50 V 

+20mA 

AMBIENT TEMPERATURE 
Note 4 

ooe to +75°e 

-55°C to +125°e 

x = package type, F for Flatpak, 0 for Ceramic Dip, P for Plastic Dip, See Packaging Information Section for packages available on this product. 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 

LIMITS 
CONDITIONS SYMBOL CHARACTERISTIC UNITS 

MIN 
TYP 

MAX 
(Note 3) 

VOL Output LOW Voltage 0.3 0.45 V VCC = MIN, 10L = 8 mA 

V,H Input HIGH Voltage 2.1 1.6 V 
Guaranteed Input HIGH Voltage 
for all Inputs 

V,L Input LOW Voltage 1.5 0.8 V 
Guaranteed Input LOW Voltage 
for all Inputs 

I,L Input LOW Current -250 -400 J1A VCC = MAX, V,N = 0.4 V 

1.0 40 J1A VCC = MAX, V,N = 4.5 V 
"H Input HIGH Current 

1.0 mA VCC = MAX, V,N = 5.25 V 

VCD Input Diode Clamp Voltage -1.0 -1.5 V VCC = MAX, V,N = -10 mA 

'CEX 
Output Leakage 

93470 1.0 100 J1A VCC = MAX, VOUT = 4.5 V 
Current 

Output Current 50 VCC = MAX, VOUT = 2.4 V 
10FF (HIGH Z) 93471 J1A 

-50 VCC = MAX, VOUT = 0.5 V 

VOH 
Output HIGH 

93471 2.4 V VCC = MIN, 10H = -5.2 mA 
Voltage 

Output Current 

'OS Short Circuit 93471 -100 mA VCC = MAX, Note 7 
to Ground 

93470j71XC 170 TA = +75°C VCC = MAX, 

Power Supply 93470j71 XC 190 TA = O°C All Inputs and 
ICC mA 

Current 93470j71XM 155 TA = +125°C Outputs Open 

93470j71XM 205 TA = -55°C 

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 

93470j71 XC 93470j71XM 

SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 
(Note 3) (Note 3) 

READ MODE DELAY TIMES 

tACS Chip Select Time 25 25 

tRCS Chip Select Recovery Time (93470) 25 25 

tZRCS Chip Select to HIGH Z (93471) 25 25 ns See Test Circuit 

tAOS Output Enable Time 25 25 and Waveforms 

tROS Output Enable Recovery Time (93470) 25 25 

tZROS Output Enable to HIGH Z (93471) 25 25 

tAA Address Access Time 30 ao 
WRITE MODE DELAY TIMES • tws Write Disable Time (93470) 20 20 

tzws Write Disable to HIGH Z (93471) 20 20 ns 

tWR Write Recovery Time 25 25 

INPUT TIMING REQUIREMENTS See Test Circuit 

tw Write Pulse Width (to guarantee write) 30 30 
and Waveforms 

tWSD Data Set-Up Time Prior to Write 0 0 

tWHD Data Hold Time After Write 0 0 

tWSA Address Set-Up Time 0 0 ns 

tWHA Address Hold Time 0 0 

tWSCS Chip Select Set-Up Time 0 0 

tWHCS Chip Select Hold Time 0 0 

C, Input Pin Capacitance 4 4 
pF 

Measure with 

Co Output Pin Capacitance 7 ·'7 Pulse Technique 
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FAIRCHILD ISO PLANAR TTL MEMORY. 93470 .93471 

NOTES: 
1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 
2. The specified LIMITS represents the "worst c8se" value for the parameters. Since these "worst case" values normally occur at the temperature and sup-

ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
3. Typical values are at Vee = 5.0 V, TA = +25°C, and MAX loading. 
4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range 

of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package 
at maximum temperature are' 

fi JA (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak. 
fiJA (Junction to Ambient) (still air) = SO°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA Flatpak. 
fi JC (Junction to Case) = 25°C /Watt, Ceramic DIP; 25°C /Watt, Plastic DIP; 15°C /Watt, Flatpak. 

5. The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 
6. tw measured at tWSA = MIN, tWSA measured at tw = MIN. 
7. Duration of short circuit should not exceed one second. 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE (OUTPUT HIGH) OUTPUT VOLTAGE (OUTPUT HIGH 

(93470 ONLY) Z STATE) (93471 ONLY) 
'.0 9 

Vee'" 5.0 V TA=+25 OC B 
< 0.5 TA~-55OC~ < 

t~-lo,cd-I E E 
7 r--, TA=+1250~~ , . 

I ' ;~ z 
0 6 TA"~5OC~ r---

~ 
~ 5 TA '" 75°C r---~ u u 

~ 
-0.5 5 4 

5 TA '" -55°C ~ 3 
0 -1.0 0 
, TA +25°C , 2 . ' , . 
~ TA "" +125oe ~ , 
9-1.5 5? 

-2.0 _~ Ilif 
-1.0 n '.0 2.0 3.0 4.0 5.0 6.0 0 , 2 3 4 5 6 

VOUT - OUTPUT VOLTAGE - V VOUT - OUTPUT VOLTAGE - V 

93470;93471 

OUTPUT CURRENT VERSUS POWER SUPPLY CURRENT 
OUTPUT VOLTAGE (OUTPUT LOW) VERSUS TEMPERATURE 

21 

11' V 
80 

Vee"" 5.0 V 
~ 75 < 

'9~Tl~+2Lc E 
;} rl 

, . 70 , z 

I :: r-- TA ~ +,L WI 
~ 55 
~ 
~ 

50r--
Vee"" 5.5 V 

U 
~ 

V i r- t--- K ~CC ~15.0 V 
U 

9 iI!, ~ 
55 

-I- ...... ~r---.. 
At'( ~ 

50 

t----icc ~ 14 .5 vr .:--t::::: 0 
~ , 6 

TA 1-55°,- 45r--
5 W Ii' 
5? , 40 

3 

A 
u 
!' 35 

0 30 
0.' 0.2 0.3 0.4 0.6 0.5 0.7 50 25 0 25 50 75 '00 125 

VOUT - OUTPUT VOLTAGE - V TA - AMBIENT TEMPERATURE - °C 

INPUT CURRENT VERSUS 
ADDRESS ACCESS TIME INPUT VOLTAGE 

VERSUS LOAD CAPACITANCE VERSUS TEMPERATURE 
120 

~ 
0.5 

TA 550C~_ Vee = 5.0 V 
~ 110 - f--- TA '" +25oe~>a 
, 

- f--- ! < 0 

/" TA = +125°e --.l w 100 E 
~ , 

~ ~ 90 
~ -0.5 0 j (( ~ 90 

g 
70 ~~ a-l .O < -

0 ./ ~ R 
TA - -..125"C 

0 
60/ 

I 
~ /' !: -1.5 TA '" +25°e 
c 50 , I c 

V < Z TA = -55oe , 40 -2.0 < 
30/' :; 

20 -2.5 
0 100 200 300 400 500 600 700800 900 1000 -1.0 '.0 3.0 5.0 7.0 9.0 " 

LOAD CAPACITANCE - pF VIN -INPUT VOLTAGE - V 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93470 • 93471 

AC TEST LOAD AND WAVEFORM 

LOADING CONDITIONS INPUT PULSES 

ALL INPUT PULSES 

Vee I---:--l t --
3.5 V pop 

6000 t 
DOUT GND -.1 1..--10 ns -.1 

93470/ 
12000 93471 15 pF 

-

Load A Load B 

cs 

WRITE MODE 

t 
3.5 V p.p I 
_t_-II~-_-_-_-_-_-_-....,­
GND -.1 1-10 ns -.1 

-10% 

1..-- 10 ns 

-10% 

1""'-10 ns 

CHIP SELECT /1\ J 1\ 
____ ~I\~------------------------~I\~---

AO-A11 
ADDRESS 

INPUTS / I\, /1\ 
-----~~I\.~-----------------'I\~--r_----

DIN 

DATA INPUT /1\ /1\ 
-----r---+----' I \~----------' 1\'----+------1------

WE 
WRITE ENABLE 

DOUT 
DATA OUTPUT 

I··----twscs • --- 1 •• ---- twHes----~.~ 

tws I--~--_+_--""'\ 

93470 LOAD A I 

(All above measurements referenced to 1.5 V unless otherwise indicated) 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the 
worst case limits are not violated. 
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DATA 
OUTPUT 

FAIRCHILD ISOPLANAR TTL MEMORY. 93470 • 93471 

READ MODE 

PROPAGATION DELAY 
FROM OUTPUT ENABLE 

oe~ ;­
o~~~~~ ~ 

:~::~I 1"--- -II+- 'AOS 

LO~OA '. 93470 j 

I 

LOAO A I 
93!,?'_ I "AOS- - --

~:: .:;,~n--

PROPAGATION DELAY 
FROM ADDRESS INPUTS 

AO -.4.11 / 

DATA 
OUTPUT 

ADDRESS INPUTS / \ 

'-----

DATA 

OUTPUT 

LOAD A 

93470/71 
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93481/93481A 
ISOPLANAR INTEGRATED INJECTION LOGIC MEMORY 

4096 x I-BIT DYNAM IC RANDOM ACCESS MEMORY 

DESCRIPTION - The Fairchild 93481 and 93481A are address multiplexed fully decoded 
4096 x 1 bipolar dynamic RAMs. The inputs and output are conventional TTL. The first 
five address inputs are latched with AE and the last seven are applied after AE and are 
used in conventional "ripple-through" fashion. -

• 4096 X 1 BIT PER WORO 
• FULLY TTL COMPATIBLE - NO SPECIAL CLOCK DRIVERS REQUIRED 
• ADDRESS MULTIPLEXED 
• ON-CHIP DATA LATCH 
• STANDARD 16-PIN DUAL IN-LINE PACKAGE 
• 32·LINE REFRESH - 2 ms REFRESH INTERVAL 
• ACCESS TIME 120 ns MAX (93481), 100 ns MAX (93481A) 
• CYCLE TIME 280 nsMIN (934B1), 2411 nsMIN (93481A) 
• POWER DISSIPATION 45 mW STANDB", 350 mW TYPICAL AT MIN CYCLE TIME 
• 3-ST A TE OUTPUT 
• TEMPERATURE RANGE O°C - 70°C 

PIN NAMES 

AO-A4 

A5-A6 
CS1, CS2 

DOUT 
LE 

DIN 
AE 

WE 

LOGIC DIAGRAM 

Multiplexed Address Inputs 

Non·multiplexed Address Inputs 
Chip Select Inputs 

Data Output 

Output Latch Enable 

Data Input 

Address Enable 

Write Enable 

~ AE----------~------------------_, 

<D®~o 
®2 A~ 
~t3 ® A. 

@®:: 
Vce = Pin 16 WE 
GND = PinS @ 
o = Pin Numbers 

DATA LATCH 

D,N LE ~,e!2 
@ ® ®® 
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LOGIC SYMBOL 

5 9 12 10 11 

AO 

A, 

A2 
93481;93481A 

A3 

A. 

AS 

AO 

DOUT 

CONNECTION DIAGRAM 
DIP(TOP VIEW) 

v( 

A, 

A2 A5 

A3 Ao 

e!, AE 

LE 

DOUT 

GNO 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

FUNCTIONAL DESCRIPTION 

Addressing - The storage array is organized in 32 rows of 128 cells. Twelve bits of address information are required to 
uniquely define one storage cell out of 4096. To accomplish this within the constraints of a 16-pin package, the 93481/93481 A 
operates in conjunction with external addressing logic to examine sequentially five bits (ROW address) and then seven bits 
(COLUMN) of address information. Signals on the AO - A4 inputs must be in the desired state at least a set-up time tAS 
before the AE signal goes HIGH and must then remain fixed for at least the hold time tAH. These timing requirements insure 
that the positive-going AE signal latches the AO - A4 information into the internal row addressing logic. To complete the 
addressing operation, the AE signal must remain HIGH and the external addressing logic must present the final seven bits 
of the address on the AO - A6 inputs. 

Read Operation - The Write Enable input WE must be in the HIGH state for a read operation. After addressing a cell as 
outlined above, its content will exit via the output latch, which is transparent when the Latch Enable input LE is HIGH. The 
access delay tCAA is measured from the time that the column address becomes valid, as is the latch input set-up time tALS. 
This latter parameter defines the earliest time that LE can go LOW and still insure that the desired data will be latched in. 
The latest time that LE can go LOW, for the purpose of retaining the data, is determined by two constraints. LE must go 
LOW no later than tALH, measured with respect to an address change. Also, LE must go LOW no later than tLH, which is 
measured with respect to the negative-going edge of AE. If the LE signal timing satisfies these constraints, the latch will retain 
the data for as long as desired. A subsequent read or write operation will not affect the state of the latch so long as LE 
remains LOW. If LE subsequently goes HIGH while AE is LOW, the latch will no longer retain tlie data and its output will 
go to the high impedance state. It will then remain in this condition so long as AE remains LOW, regardless of the LE input 
signal. 

If either or both Chip Select inputs are HIGH, DOUT will be in the high impedance state. 

Write Operation - After addressing a cell in the manner previously described, a LOW signal on WE will cause the data on the 
DIN input to be stored, provided that both Chip Select inputs are LOW. To avoid writing in the wrong cell, WE should not 
go LOW before the column address set-up time tWSA, and the address inputs should not be changed until after the address 
hold time tWHA. Both the set-up time and hold time for DIN are measured with respect to the trailing (i.e., positive-going) 
edge of the write pulse. If LE is HIGH during a write operation, DOUT will go HIGH regardless of the state of DIN. After WE 
goes HIGH at the enc of a write pulse, the DOUT signal will be the same as the data just stored, assuming that the address 
remains constant and both Chip Select inputs remain LOW. 

Refresh - A normal read or write cycle causes all cells in the addressed row to be refreshed. Also, cycling AE such that the 
tTA and tTR requirements are met refreshes all cells in the addressed row, regardless of the WE and CS input signals. Each 
row must be refreshed at intervals of 2 ms or less. 

Power Dissipation - There are three distinct power states in the 93481 /93481 A. When AE is HIGH the ICC current is typically 
100 rnA. When AE is LOW, ICC is typically 20 mA if the output latch is retaining data or 10 mA if th~ latch is not retaining 
data. When AE goes from LOW to HIGH the resultant increase in ICC is not accompanied by any significant overshoot above 
the quiescent value. In a cyclical mode corresponding to minimum cycle time the average ICC is 65 mAo No significant 
current transients occur when inputs other than AE change state. 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

MAXIMUM RATINGS (Above whieh the useful life may be impaired) 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
Input Voltage (de) 
Input Current (de) 
Voltage Applied to Output (Output High) 
Output Current (de) (Output Low) 

GUARANTEED OPERATING RANGE 

PART NUMBER 
MIN 

93481/93481 A 4.75 V 

SUPPLY VOLTAGE (VCC) 

I TYP I 
I 5.0 V I 

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes I, 2,4) 

LIMITS 

SYMBOL CHARACTER ISTIC TYP UNITS 
MIN 

(Note 3) 
MAX 

VOL Output LOW Voltage 0.3 0.5 V 

VIH Input HIGH Voltage 2.1 1.6 V 

VIL Input LOW Voltage 1.5 0.8 V 

IlL Input LOW Current -100 --400 IJ-A 

10 40 IJ-A 
IIH Input HIGH Current 

1.0 mA 

IOFF Output Current (H IGH Z) 
10 100 IJ-A 

-10 ~50 IJ-A 

lOS 
Output Current Short Circuit 

to Ground 
-55 -100 mA 

VOH Output HIGH Voltage 2.4 3.0 V 

VCD Input Diode Clamp Voltage -1.0 -1.5 V 

65 mA 

ICC Power Supply Current 100 mA 

9.0 mA 

_65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

-12 mA to +5.0 mA 
-0.5 V to +5.5 V 

+20mA 

AMBIENT TEMPERATURE (TA) 

MAX (Note 4) 

5.25 V o°c to +70°C 

CONDITIONS 

VCC = MIN, IOL = 16 mA 

Guaranteed Input HIGH Voltage for all Inputs 

Guaranteed Input LOW Voltage for all Inputs 

VCC - MAX, VIN - 0.4 V 

VCC MAX, VIN 4.5 V 

VCC MAX, VIN - 5.25 V 

VCC - MAX, VOUT - 2.4 V 

VCC = MAX, VOUT ~ 0.5 V 

VCC = MAX, Note 7 

IOH -5 mA, VCC - MIN 

VCC - MAX, liN - -10 mA 

MIN CYCLE TIME I VCC= MAX, 
AE = HIGH I All ,Remaining Inputs 

AE = LOW, LE = HIGH I Grounded 

NOTES: I 
1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 
2. The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the tem­

perature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

3. Typical limits are at V CC = 5.0 V, T A = +25° C, and MAX loading. 
4. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 

warm-up, Typical thermal resistance values of the package at maximum temperature are: 

6JA (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak. 
6JA (Junction to Ambient) (still air! = 90°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA, Flatpak. 
6JC (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 10°C/Watt, Flatpak. 

5. The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random. testing pattern. 
6. tw measured at tWSA = MIN, tWSA, tWSDE, and tWHD measured at tw = MIN. 
7. Duration of short circuit should not exceed one second. 
8. Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long 

as the worst case limits are not violated. 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

AC CHARACTERISTICS OVER GUARANTEED OPERATING RANGES (Notes 5, 6) 

93481 
SYMBOL CHARACTER ISTICS UNITS 

MIN TYP MAX 

MULTIPLEX 

tAS Row Address Set-up Time 0 

tAH Row Address Hold Time 45 

tTA AE Active Time 150 
ns 

tTR A E Recovery Time 130 

READ CYCLE 

tCAA Column Address Access Time 75 

tCAH Output Valid Time After Column Address 10 

tCSA Chip Select Access Time 35 ns 

tCSR Chip Select Recovery Time 30 

tTH Output Valid Time After AE 15 

DATA LATCH 

tALS Address Set-up Time Before LE 75 

tALH Address Hold Time After LE 0 

tLH AE Hold Time After LE -10 ns 

tLR Output Recovery from LE 35 

tDLA Output Valid Time After LE 10 

WRITE CYCLE 

tw Write Pulse Width 25 

tWSA Address Set-up Time 35 

tWHA Address Hold Time 5 

tWSCS Chip Select Set-up Time 0 

tWHCS Chip Select Hold Time 0 ns 

tWHT AE Hold Time After WE 40 

tWSDE Data In Set-up Time Before End of WE 45 

tWHD Data In Hold Time After WE 30 

tws Output Disable Time After WE 35 

tWR Output Recovery Time After WE 40 

CIN Input Pin Capacitance 3.0 

COUT Output Pin Capacitance 5.0 
pF 

USER TIMES 

tRC Row Column Address Change Time 

tMOD Data Modify Time 

tRFSH Refresh Period 2 ms 

AC TEST LOAD AND WAVEFORMS 

LOADING CONDITIONS INPUT PULSES 

ALL INPUT PULSES 

Vce I--:--l t --- -------------- --- -_90% 

3.5Vp_p 1 I 
300£1 . - I I 

-T--------------I- - - -10% 
DOUT 

GNoT ~: 
I I I 

93481; t6~0 
1 I I 

93481A r 30pF 
l..-l0ns -I 1"-10ns 

- ~-------- ------1---'0% 
- T- -------------- -r--- 9O% 

~II II 
1 I I I 

GND -=- ........ 1 1.-10ns ........ 1 ~10ns 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

AC CHARACTERISTICS OVER GUARANTEED OPERATING RANGES (Notes 5, 6) 

93481A 
SYMBOL CHARACTERISTICS UNITS 

MIN TYP MAX 

MULTIPLEX 

tAS Row Address Set-up Time 0 

tAH Row Address Hold Time 35 
ns 

tTA AE Active Time 110 

tTR A E Recovery Time 130 

READ CYCLE 

tCAA Column Address Access Time 65 

tCAH Output Valid Time After Column Address 10 

tCSA Chip Select Access Time 35 ns 

tCSR Chip Select Recovery Time 30 

tTH Output Valid Time After AE 15 

DATA LATCH 

tALS Address Set-up Time Before LE 65 

tALH Address Hold Time After LE 0 

tLH AE Hold Time After LE -10 ns 

tLR Output Recovery from LE 35 

tDLA Output Valid Time After LE 10 

WRITE CYCLE 

tw Write Pulse Width 25 

tWSA Address Set-up Time 35 

tWHA Address Hold Time 5 

tWSCS Chip Select Set-up Time 0 

tWHCS Chip Select Hold Time 0 ns 

twHT AE Hold Time After WE 10 

tWSDE Data In Set-up Time Before End of WE 35 

tWHD Data In Hold Time After WE 30 

tws Output Disable Time After WE 35 

tWR Output Recovery Time After WE 40 

CIN Input Pin Capacitance 3_0 

COUT Output Pin Capacitance 5.0 
pF 

USER TIMES 

tRC Row Column Address Change Time 

tMOD Data Modify Time 

tRFSH Refresh Period 2 ms 

I 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

READ·CYCLE - DATA NOT LATCHED 

Addressing is accomplished by multiplexing the 5 bits of row address and 5 bits of the 7 bit column address on the same pins 
(AO through A4, pins 1,2, 3, 4 and 13). Assume the 5 bits of row address are stable at time tlO (the beginning of the cycle). 
At time t11 (tAS after tlO) the address has been internally set up and the AE signal rise strobes the row address and latches it 
into the memory. The row address must be held stable until t12 (tAH after the AE rise) to assure proper operation. At time 
t12, the address input lines can change and the 7 bit column address can be switched on to the address input lines Ao through 
A6. The memory can tolerate an instantaneous change; however, the user circuitry will require some time (tRe) to accomplish 
this change. Assuming this change is accomplished at t13, the part now acts like a 128·bit static RAM. With the column 
address valid at t13 the output becomes valid at t15 with the data from the addressed cell. The time from t13 to t15 is tCAA 
(column address access time). CS1 and CS2 must both be active low at t14 (tCSA before t15) for the output to be read at 
t15. The chip selects can go low any time prior to t14. The output will remain valid as long as the chip is selected, the column 
address is valid and AE remains high. The output will be in the high impedance state at time tCSR after the chip select goes 
high. If the address is changed to a new column address with AE remaining high the same timing is applicable where the new 
address valid point corresponds to t13. 

If AE goes low at t16, the output will remain valid until t18 (tTH after t16). The column address must be held valid until 
t17 (tCAH prior to t18) to guarantee the output is valid until t18. AE goes low at t16 and is held low until t21 (at least tTR 
after t16). t21 corresponds to t11 in the first cycle. 

Full Cycle Address Access Time is tAS + tAH + tCAA + tRC. 

'14 

ADDRESS COLUMN 
ADDRESS 

ADDRESS ENABLE / ... ------+--'TA-+------+-...... \ .. >--+-----j--
AE __________ J ~--~--~-----------------' 

DATA OUT 

CHIP SELECT 
cs 

DATA LATCH OPERATION 

When a column address is valid (t33) either after a row address, as illustrated, or after a previous column address, the Data 
Latch may be used to hold the data read from the addressed cell. LE may be activated low at tALS after t33 or later (t3L1). 
The address may change no less than tALH after (t37). The AE signal must be retained active high until t36 (defined by t3L1 
+ tLH). tLH is guaranteed negative meaning the AE signal may go low before LE goes low (i .e., t36 may be earlier than t3L 1 ). 
A useful mode of operation is for LE and AE to be tied together. The output is controlled by the state of the data latch 
circuit and the chip select signals which can be activated at any time. The output will appear on the output pin tCSA after 
chip select signal goes low. If the chip select signal goes low earlier in the cycle, the output data will be read tCAA after t33 as 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93481/93481A 

in the non-latched operation, but will remain valid until LE goes positive. If LE goes low while AE is low, an open is read at 
the output regardless of the state of CS, and CS2. 

When AE is low and Data has been latched the Data Output can be returned to the open state by either returning CS" CS2 
or LE to the high state. The output will be open at t3LS, tCSR after CS, or CS2is made high at t3L4 or tLR after LE is made 
high at t3L5' If AE is active high with data latched then CS, or CS2 high will again cause the output to be open; or if LE 
alone is made high, the latched data will remain valid for time tDLA on the output. 

ADDRESS 

ADDRESS ENABLE 
AE 

WRITE OPERATION 

LATCH ENABLE 
LE 

CHIP SELECT 
Os 

COLUMN 
ADDRESS 

'36 

tALS------+-......-tLH~ t3L4 t3L5 t3L6 

1 1,--:-

~-----------~--r-,c-s-A-t~--------~JI 'LR .-

----------~ I 

tCSR 

[tDLAI ..... 

DATA OUT OPEN - (\. _____ O_:;_:L_PI~_T __ _'W ... ·..., -OPEN----

When a column address is valid (t53) either after a row address as illustrated or after a previous column address, new data 
may be written into the add~essed cell. The write signal may go low (t5W2) tWSA after the column address is valid (t53). 
The write pulse must be at least tw wide to assure writing. The CS, and ~ must both be low (tsw, I at least twscs before 
the fall of W.E (tSW2) and must remain low until at least tWHCS after the rise of WE (t5wSI. AE must remain high until at 
least tWHT after the rise of WE (ts4). The column address must remain valid until at least tWHA after the rise of WE (tSWS). 
Data In must be valid at least tWSDE before the rise of WE and remain valid until at least tWHD after the rise of WE. Note 
that Data In timing is independent of the fall of WE (tSW2)' 

WRITE ENABLE 
WE 

DATA IN 
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FAIRCHILD ISOPLANARTTL MEMORY. 93481/93481A 

EXAI\IIPLE OF SUCCESSIVE COLUMN CYCLES 

Successive operations at different column addresses on the same Row may be performed much more rapidly than a cycle 
requiring a new Row Address. This example illustrates a Read operation at Column Address 1 followed by a Write operation 
at Column Address 2. The Data Latch is used to hold the Output Data from Column Address 1 through the Write Cycle at 
Column Address 2. Th is kind of operation could be used to enter modified Data from Address 1 into the cell at Address 2. 

CHIP SELECT 
~ 

O~~~~T ------t----C'PE'.-----< 

LATCH 

LE 

~:~~------------------------------------------------~ 
WE" 

DATA IN 

READ-MODI FY-WRITE OPERATION 

OUTPUT VALID 
COLUMN ADDRESS 1 

A Read-Modify-Write Cycle is performed by a normal Read followed by establishing DIN and providing a WE signal. Since 
there are no special timing signals required for column operation this cychi is like a normal static Bipolar RAM. The Data 
Output from the read cycle remains valid until tws after the WE is brought low at which time it goes active high. If LE. is 
high the output will again be valid tWR after the WE is brought high. If LE is low the Data output will remain valid with the 
latched Data throughout the write portion of the cycle; 

Read-Modify-Write cycle time is: tAS + tAH + tRC + tCAA + tMOD + tWSDE + tWHT + tTR 

ADDRESS 

CHIP SELECT 
cs 

DATA OUT 

DATA IN 

WRITE ENABLE 

WE 
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9403 
FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY 

FAIRCH ILD TTL MACROLOGIC 

DESCRIPTION - The 9403 is an expandable fall-through type high-speed First-In 
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 four). Data may 
be entered or extracted asynchronously in serial or parallel, allowing economical imple­
mentation of buffer memories_ 

The 9403 has 3-state outputs which provide added versatility and is fully compatible with 
all TTL families_ 

• 10 MHz SERIAL OR PARALLEL DATA RATE 
• SERIAL OR PARALLEL INPUT 
• SERIAL OR PARALLEL OUTPUT 
• EXPANDABLE WITHOUT EXTERNAL LOGIC 
• 3-STATE OUTPUTS 
• FULLY COMPATIBLE WITH ALL TTL FAMILIES 

• SLIM 24-PIN PACKAGE 

BLOCK DIAGRAM 

(2) °5-----------------, 

CD PL 

CD cpsi----O 
, ® iES--o 
@ fTS--o 

@6ES 

@ TOP 

@r05--O 
® CPSO-<> 

INPUT 
CONTROL 

D 
STACK 

CONTROL 

D 
OUTPUT 

CONTROL 

14X 4STACK 

~w-----------~~~--~~~~~~ 

VDD ~ Pin 24 

VSS ~ Pin 12 

o = Pin Numbers 

@@@@ 
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iRF 

10 --0 

9 --0 IES 

8--0 CPSI 

13 TOP 

14 TDS 

15 --0 OES 

16 --0 CFSO 

17 --0 EO 

LOGIC SYMBOL 

MR 

11 

7 6 5 4 

9403 

18 19 20 21 

Vee ~ Pin 24 

GND = Pin 12 

3 

22 

IRF 

ORE 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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PIN NAMES 

PIN 
DESCR IPTION 

NAME 

DO - D3 Parallel Data Inputs 

Os Serial Data Input 
PL Parallel Load Input 

CPSl Serial Input Clock 
IES Serial Input Enable 
ns Transfer to Stack Input 
OES Serial Output Enable Input 
TOS Transfer Out Serial Input 

TOP Transfer Out Parallel loput 

MR Master Reset 
EO Output Enable. 
CPSO Serial Output Clock Input 

00- 03 Parallel Data Outputs 

Os Serial Data Output 
IRF Input Register Full Output 
ORE Output Register Empty Output 

NOTE: a. 1 Unit Load (U.L.) .~ 40 JlA HIGH. 1.6 mA LOW. 
b Output fan-out with VOL ~ 0.5 V. 

FAIRCHILD· 9403 

LOADING (Note a) 
COMMENTS 

HIGH LOW 

1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. HIGH on PL enables DO - 03' Not edge triggered. 

Ones catching. 
1.0 U.L. 0.23 U.L. Edge triggered. Activates on falling edge. 
1.0 U.L. 0.23 U.L. Enables serial and parallel input when LOW. 
1.0 U.L. 0.23 U.L. A LOW on this pin initiates fall through. 
1.0 U.L. 0.6 U.L. Enables serial and parallel output when LOW. 
1.0 U.L. 0.23 U.L. A LOW on this pin enables a word to be transferred 

from the stack to the output register. (TOP must be 
HIGH also for the transfer to occur). Not edge 
triggered. 

1.0 U.L. 0.23 U.L. A HIGH on this pin enables a word to be transferred 
from the stack to the output register. (TOS must be 
LOW for the transfer to occur). Not edge triggered. 

1.0 U.L. 0.23 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Edge triggered. Activates on falling edge. 
130 U.L. 10 U.L. (Note b) 

10 U.L. 10 U.L. (Note b) 
10 U.L. 5 U.L. LOW when input register is full (Note b). 
10 U.L. 5 U.L. HIGH when output register contains valid data. 

FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9403 consists of three sections: 

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. It stores this data until it is sent to the fall­
through stack and generates 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 O-output of the last flip-flop (FC) is brought out as the "Input Register Full" 
output (lRF). After initialization this output is HIGH. 

Parallel Entry - A HIGH on the PL input loads the DO - 03 inputs into the FO - F3 flip-flops and sets the FC flip-flop. This 
forces the TRF output LOW indicating that the input register is full. During parallel entry, the CPSI input must be LOW. 
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r----------INPUT DATA---------__,I 
03 02 D, DO 

PL-~~---------+~----~~----r,----__, 

INITIALIZE ---j---...-----, 

Os ----i----i 

~s---t=~r_~_t------4_-----t_----~~ 
CPSI ------j'-~ 

INPUT REG --- STACK -=-----~_+-----~+----rt_---__, 
(PULSE DERIVED FROM TTsl 

Fig. 1 
CONCEPTUAL INPUT SECTION 

Serial Entry - Data on the DS input is serially entered into the F3, F2, F1, Fa, FC shift register on each HIGH-to-LOW tran­
sition of the CPSI clock input, provided IES is LOW. During serial entry PL input should be LOW. 

After the fourth clock transition, the four data bits located in the four flip-flops FO - F3. The FC flip-flop is set, forcing the 
IRF output LOW and internally inhibiting CPSI clock pulses from effecting the register. Figure 2 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 Stack -The outputs of Flip-Flops Fa - F3 feed the stack. A LOW level on the TTS input initiates 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 FIFO action is achieved by connecting the 
i"RF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip·Flop shown in Figure 101 in the control section records the fact that data 
has been transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the lRF and 
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, 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 FIFO designs, the M R input only initializes the stack control section and does not clear the data. 

INPUT 
R~§..I~TJ:~ ____________ _ 

OUTPUT 
REGISTER 

9403 

Fig. 2 
FINAL POSITIONS IN A 9403 RESULTING 

FROM A 64-BIT SERIAL TRAIN 
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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 3 is a conceptual logic diagram of the output section. 

,.--------QUTPUT FROM STACK--------, 

LOAD F ROM STACK 

INITlALlZE 

cPSO--~~}_-----~r_-----_t------~-----_r~ 

OI§---~~r-~-t---_t------II------t_-----t_--~~ 

~=~~--~--~---+---+~ TOP 

w---~~---+---~_+----~-_r----~-+_---, 

Fig. 3 
CONCEPTUAL OUTPUT SECTION 

Parallel Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, 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 trans· 
ferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is HIGH. 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, OR E will go LOW indicating that the output data has been extracted, but the 
data itself remains on the output bus until a HIGH level at TOP permits the transfer of the next word (if available into the 
Output Register. During parallel data extraction CPSO should be LOW. TOS should be grounded for single slice operation 
or connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes HIGH before data is available from the stack, but data does become avail· 
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circuitry 
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from 
the stack, ORE remains LOW indicating that there is no valid data at the outputs. 

Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out· 
put 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 TOS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating 
valid data in the register. The 3·state Serial Data Output, aS, is automatically enabled and puts the first data bit on the out· 
put bus. Data is serially shifted out on the HIGH·to·LOW transition of CPSO. To prevent false shifting, CPSO should be LOW 
when the new word is being loaded into the Output Register. The fourth transition empties the shift register, forces ORE out· 
put LOW and disables the serial output, aS (refer to Figure 3). 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, where n is the number of devices. Note that expansion does not sacrifice any of the 9403's 
flexibility for serial/parallel input and output. For other expansion schemes, refer to the Macrologic/Bipolar Micropro­
cessor Data Book. 

MASTER PARALLEL 
PARALLEL DATA IN 

! , ! 
RESET LOAD 03 02 0, DO 

SERIAL DATA IN 

t 
PL Os 03 02 D, DO 

--< TTS 

SERIAL INPUT CLOCK 'ES 'RFP--
CPSI 

DES 9403 
r---< TOS 

,.-- TOP 

epso ORE ~ 
EO 

MR °3 °2 0, 00 as 

r }c 

L,: r~i Os D3 02 D, DO 

IES IRFo--
CPSI 

DES 

r---< TOS 9403 

~ TOP 
epso ORE 0--
EO 

MR 03 02 0, 00 aS 

r Nle 

L., 
PL Os D3 D2 D, DO 

TTS 

IES IRF <>-
CPS I 
DES 

r-Cl TOS 
9403 

UMP 
TOP 

SERIAL OUTPUT CLOCK 
CPSO ORE 

UTPUT ENABLE 
EO 

a 
MR 03 02 0, 00 as 

r 
°3 °2 0, 00 

"'"=" I I , 
PARALLEL DATA OUT 

Fig. 4 
A VERTICAL EXPANSION SCHEME 
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Horizontal Expansion - The 9403 can 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 4n bits can be constructed, where n is the number of devices. The IRF output of the 
right most device (most significant device) is connected to the TTS inputs of all devices. Similarly, the ORE output of the 
most significant device is connected to the TOS inputs of all devices. As in the vertical expansion scheme, horizontal expan· 
sion does not sacrifice any of the 9403's flexibility for serial/parallel input and output. 

It should be noted that this form of horizontal expansion extracts a penalty in speed. A single FIFO is guaranteed to operate 
at 10 MHz; an array of four FIFOs connected in the above manner is guaranteed at 4.3 MHz. An expansion scheme that pro· 

vides higher speed but requires additional components is shown in the Applications section of the Macrologic/Bipolar 
Microprocessor Data Book. 

Horizontal and Vertical Expansion - The 9403 can be expanded in both the horizontal and vertical directions without any 
external parts and without sacrificing any of its FIFO'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 (15m + 1) words 
by (4n) bits can be constructed, where m is the number of devices in a column and n is the number of devices in a row. 

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. 

CPS I 

PL 

Os 

MR 

-= 

-0 

~ 

~ 

~------_____ PARALLEl DATA INPUT---------,--~I 

I 03 02 01 DO 07 0 6 05 04 011 010 09 Os 

J J J 
I I 

+ + + + + + 
PL Os 03 02 OJ DO PL Ds 03 02 01 DO Pl Os 03 02 D1 DO 

TTS TTS TTS 

lOS IRF IES IP.F IES IRF~ 
CPSI -0 CPSI -0 CPSI 

DES 
9403 

J~ 
aES 

9403 

u~ 
OES 

9403 
TDS TOS TOS 

TOP TOP TOP 

CPSO ORE <>- ~ CPSG OR EO-

~ 
cpso 

EO EO EO ORE <>-
MR °3 °2 °1 00 Os MR 03 02 01 00 Os MR 03 02 U 1 00 as 

03 02 0, 00 07 0 6 S Q4 0
" 

1 lUg °8 
I PARALLFL nATA OUTPUT I 

Fig. 5 
A HORIZONTAL EXPANSION SCHEME 
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OUTPUT 
ENABLE 
OUTPUT 
CLOCK 

DUMP 

SERIAL DATA INPUT 

PARALLEL LOAD 

INPUT CLOCK 

r-I-< 
~ 

~ 
Me 

~ e 
L-...c 

~ 

-=-

DEVICE 1 

DEVICE 2 

DEVICE 3 
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I 

lJ 
PL DSD3D2D,DO 

f-<: 
PL DSD3D2D,DO ~ PLDSD3D2D,DO PlDSD3 D2D,DO OK TO 

TTS .---- TTS .---- TTS .---- I-< TTS 
IRFIo-~ IES IRE IES IRF IES IRE IES 

CPSI , Lc CPSI 2 Lc CPS I 
3 

Y CPS I 
4 

DES 9403 
ORE DES 9403 ORE DES 9403 

ORE DES 9403 ORE 10-
TOS ~ TOS f--o TOS I---< TOS 
TOP TOP TOP TOP 

CPSG k CPSG 

~ 
CPSG ;< CPSO 

EO EO EO I-< EO 
MR °3°2°,°0°5 MR °3 0 20, 00 Os 

MR °3 °2°,°0 °5 MR Q3 0 2 0 1 00 Os 

NIC Jc NIC r 

I I I I 

I I I 
PLDSD3D2D,DO 

'-+---<l PL DSD3 °2°,°0 L-f-.--<> PL DSD3 020100 

f-----< 
PL DSD3 °2°,°0 

TTS TTS TTS TTS 
IES IRF IES IRE IES ' IRF IES IRE P-
CPS I 

5 
~ CPS I 

6 
~ CPSI 

7 
~ CPS I 

8 
DES 9403 

ORE OES 9403 
ORE OES 9403 

ORE OES 9403 
ORE P--

TOS TOS TOS TOS DATA 

TOP TOP TOP TOP READY 

GPSD r-==: CPSO r-==: CPSO 

~ 
CPSO 

EO EO EO EO 
MR Q3Q2Q,QOOS 

MR °3 °2°,°0°5 MR °3 °2°,°0°5 MR Q 3 0 20, 00 Os 

I I T I I T I 
SERIAL 
DATA 

OUTPUT 

IL°-,3,-0-,,-2_0,--1 Q-'0'----________ 0'--7 °--,6,-0:..'5,,0.:'4 PAR A L LE L OAT A OUTPUTO~l ,--' 0--",,0 O--,9~0::"8,---______ ,,0~'5,,-O--,,,,4.::°2i'3,-0~12,-,1 

Fig. 6 
A31 X 16 FIFO ARRAY 

I I 
I I 

to------.j I--

~------------------~'r-
I I 
I I 

10-----+--1 I--

L-__________________________________ ~:~:~r-----

I I 
I I I 

tD~ I-+--

L---___ .--;........:...J' I 
I I 

I I I 

"D .. EV"'I"'CE"'4"'1-.:.TT"'S"'A"L"'L"'O"'EV.:.;'"C"'ES'-_________________________________________________ ltO-..j I-----
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iRF L-!..J 

INPUTS 
BITS 

STORED IN 
DEVICE 1 

STORED IN 
DEVICE 2 

Fig. 7 
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STORED IN 
DEVICE 3 
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SERIAL DATA ENTRY FOR ARRAY OF FIG. 6 
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DEVICE 6 
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I I 
I I 

tD~ k----

~-----------------------------------rl: r--
I I I 
I I I 

to----+-! ~ 

~ ______________________________ ~:--:~r----
" 

I " 
to+----i ~ 

'--------r--' ... r 
I I 

" ~DE~V~IC~E~8~,TIm~SA~L~L~D~EV~IC~E~S __________________________________________________ ~ltD~ ~ 

~- L.lJ 

DEVICE 5 DEVICE 6 DEVICE 7 DEVICE 8 

Fig. 8 
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6 

PUT I I ~ ~ I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
8483 8482 8481 8480 8487 8486 8485 8484 8491 8490 8489 8488 8495 8494 8493 8492 

--------- --------- --------- ---------
9403 9403 9403 9403 

9403 9403 9403 9403 --------- --------- --------- ---------
83 B2 B, BO B7 B6 B5 B4 Bll BlO B9 B8 B'5 B'4 B13 B'2 

I I I I I I I I I I I I I I I I I I I I 
Q I I I I Q I I I I Q I I I I Q 

Fig. 9 
FINAL POSITION OF A 496·BIT SERIAL INPUT 
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Interlocking Circuitry - 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 IES 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 inputs have 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 IES input to ground while a slave receives its lESinput from the fRF 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 
IES 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 IES goes LOW. In array operation, activating the TTS initiates a rip­
ple input register initializatien 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 OR E output will be LOW until an OES input is received. 

PL 

INPUT REG ~ STACK 
(DERIVED FROM TTS) 

LOAD OUTPUT 
REGISTER 

TOP 

fi5S 

DES 

""" -D ... ;:::L.J-
0 
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--t> 
ISEE FIGURE 11 

ap-
e R 

D or- :J 'j 
MASTER 
LATCH f -E ---L 

I ,to. 
- .... A 

-- D 
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S of- s 0 
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ORE REQUEST INITIALIZATION FX 

FLIP-FLOP irDR 
FLIP-FLOP ISEE FIGURE 2) 

IR 5 p-
e R 
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Fig. 10 
CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 
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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 V Guaranteed Input HIGH Voltage 

XM 0.7 
VIL I nput LOW Voltage V Guaranteed Input LOW Voltage 

XC 0.8 

VCD Input Clamp Diode Voltage -0.9 -1.5 V VCC = MIN, liN = -18 mA 

Output HIGH Voltage, XM 2.4 3.4 
VOH 

ORE,IRF 
V VCC = MIN, 10H = -400 IJ.A 

XC 2.4 3.4 

Output HIGH Voltage, XM 2.4 3.4 10H - -2.0 mA 
VOH V VCC = MIN 

00-0 3, Os XC 2.4 3.1 10H = -5.7 mA 

Output LOW Voltage, XM 0.25 0.4 V 10L - 8.0 mA 
VOL 

<la-03,OS XC 0.35 0.5 V 10L 16 mA 
VCC = MIN 

XM 0.25 0.4 10L -4.0 mA 
VOL Output LOW Voltage, OR E, TRF V VCC = MIN 

XC 0.35 0.5 10L = B.O mA 

10ZH Output Off HIGH Current 00-03, Os 100 IJ.A VCC - MAX, VOUT - 2.4 V, VE - 2.0 V 

10ZL Output Off LOW Current 00':Q3, Os -100 IJ.A VCC = MAX, VOUT - 0.5 V, VE - 2.0 V 

1.0 40 IJ.A VCC - MAX, VIN - 2.7 V 
IIH Input HIGH Current 

1.0 mA Vce - MAX, VIN - 5.5 V 

Input LOW Current, all except OES -0.36 
IlL Input LOW Current, OES 

mA Vee = MAX, VIN = 0.4 V 
-0.96 

lOS 
Output Short Circuit Current 

-30 -130 mA Vee = MAX, VOUT = 0, (Note 3) 
°0-03,OS,ORE,OES 

XM 115 155 
mA Vee = MAX, Inputs Open lec Supply eurrent 

xe 115 170 

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 = 250 e. 
3. Not more than one output should be shorted at a time. 

AC CHARACTERISTICS: VCC = 5.0 V. CL = 15 pF. TA = 25°C 

SYMBOL PARAMETER 
LIMITS 

MIN TYP MAX 
UNITS COMMENTS 

tpHL 
Propagation Delay. Negative-Going 

18 25 CP to IRF Output ns 
Stack not Full. PL LOW, 

Propagation Delay. Negative-Going Figures 11 and 12 
tpLH TTS to IRF 48 64 ns 

tpLH. Propagation Delay, Negative-Going 30 40 ns 
OES LOW. TOP HIGH. 

tpHL CPSO to Os Output 17 23 ns Figures 13 and 14 

tpLH, Propagation Delay, Positive-Going 40 56 ns EO, CPSO LOW, 
tPHL TOP to Outputs 00 - 03 31 45 ns Figure 15 

tpHL 
Propagation Delay, Negative-Going 

32 42 OES LOW, TOP HIGH, 
CPSO to ORE ns 

Figures 13 and 14 

tpHL 
Propagation Delay, Negative-Going 

40 54 Parallel Output, EO, CPSO LOW, TOP to ORE 
ns Figure 15 

tpLH 
Propagation Delay, Positive-Going 

51 68 TOP to ORE 

TTS Connected to IRF 

tOFT Fall Through Time 450 600 ns 
ros Connected to ORE 
IES, OES, EO, CPSO LOW, 
TOP HIGH, Figure 16 

tpLH 
Propagation Delay, Negative-Going 

41 53 Data in stack, TOP HIGH, 
TOS to Positive-Going ORE ns 

Figures 13 and 14 
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AC CHARACTERISTICS (Cont'd): VCC = 5.0 V, CL = 15 pF, TA = 25°C 

LIMITS 
UNITS COMMENTS SYMBOL PARAMETER 

MIN TYP MAX 

Propagation Delay, Positive-Going 
33 44 

Stack not Full, 
tpHL PL to Negative-Going IRF 

ns 
Figures 17 a9,d 18 

tpLH 
Propagation Delay, Negative-Going 

20 28 ns 
PL to Positive-Going IRF 

tpLH 
Propagation Delay, Poeitive-Going 

26 38 ns OE'S to ORE 

tpLH 
Propagation Delay. Positive-Going 

31 40 ns Figure 18 
IES to Positive-Going IRF 

tpZL, Propagation Delay, 
9.0 14 ns 

Propagation Delay Out of 

tpZH OE to 00,01,02,03 the High Impedance State 

tpHZ, Propagation Delay, 
7.0 14 ns 

Propagation Delay Into 

tpLZ OE to 00,01,02,03 the High Impedance State 

tpZL, Propagation Delay, Negative-Going 
13 18 ns 

Propagation Delay Out of 

tpZH OES to Os the High Impedance State 

tpLZ, Propagation Delay, Negative-Going 
7.0 14 ns 

Propagation Delay Into the 

tpHZ OES to Os High Impedance State 

tAP 
Parallel Appearance Time, -12 -5.0 ns 

Time elapsed between ORE 
ORE to 00 - 03 going HIGH and valid data 

Serial Appearance Time, 
appearing at ?utput. Negative 

tAS 6.0 10 ns number indicates data available 
ORE to Os before ORE goes HIGH. 

AC SET-UP REQUIREMENTS: VCC = 5.0 V, CL = 15 pF, TA = 25°C 

SYMBOL PARAMETER 
LIMITS 

MIN TYP MAX 
UNITS COMMENTS 

tpWH CPSI Pulse Width (HIGH) 25 19 ns Stack not full, PL LOW, 

tpWL CPSI Pulse Width (LOW) 20 11 ns Figures 11 and 12 

tpWH PL Pulse Width (HIGH) 40 29 ns Stack not full, Figures 17 and 18 

tpWL 
TIS Pulse Width (LOW) Serial or 

20 9.0 ns 
Stack not full, 

Parallel Mode Figures 11, 12, 17, 18 

tpWL MR Pulse Width (LOW) 25 13 ns Figure 16 

tpWH TOP Pulse Width (High) 20 13 ns CPSO LOW, data available in stack, 

tpWL TOP Pulse Width (LOW) 30 17 ns Figure 15 

tpWH CPSO Pulse Width (HIGH) 32 18 ns TOP HIGH, data in stack, 

I 
tpWL ~ Pulse Width (LOW) 30 16 ns Figures 13 and 14 

ts Set-up Time, DS to Negative CPSI 28 17 ns PL LOW, Figures 11 and 12 

th Hold Time, DS to CPSI 0 -6.0 ns PL LOW, Figures 11 and 12 

ts 
Set-up Time, TIS to IRF Serial 

0 -20 ns Figures 11,12,17,18 
or Parallel Mode 

ts 
Set-up Time Negative-Going ORE 

0 -24 ns 
TOP HIGH, 

to Negative-Going TOS Figures 13 and 14 

tree Recovery Time MR to any Input 10 5.0 ns Figure 16 

ts Set-up Time, Negative-Going IES to CPSI 32 23 ns Figure 12 

ts Set-up Time, Negative-Going TIS to CPSI 76 58 ns Figure 12 

ts Set-up Time, Parallel Inputs to PL 0 -22 ns Length of time parallel inputs must be 
applied prior to rising edge of PL. 

th Hold Time, Parallel Inputs to PL 0 ns 
Length of time parallel inputs must 
reamin applied after falling edge of PL. 
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tPHLI_ IRF ____________________________________________________ ~ 

\: f13V 
t, O~tPLH==:j 

rrs------------------------------------------------------~r;-.3-V-------------
f=tPWL~ 

Fig. 11 
SERIAL INPUT, UN EXPANDED OR MASTER OPERATION 

Conditions: stack not full, IES, PL LOW 

IES ___ ",\ 

DS 

~------------------------------------------~ 

TTS--------------------------------------------------r-, 

Fig. 12 
SERIAL INPUT, EXPANDED SLAVE OPERATION 

Conditions: stack not full, IES HIGH when initiated, PL LOW 

ORE __________________________________ +-~, 

TOS ______________________________________________ ~ 

Fig. 13 
SERIAL OUTPUT, UNEXPANDED OR MASTER OPERATION 

Conditions: data in stack, TOP HIGH, IES LOW when initiated, OES LOW 
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OES _____ ,. 

CPSO __ .....J 

Os 

ORE ___________________________ -, 

TOS ____________________________ ~ 

Fig. 14 
SERIAL OUTPUT, SLAVE OPERATION 

Conditions: data in stack, TOP HIGH, IES HIGH when initiated 

TOP ----"""'""'r- tPW
jr,-.3-V--------­

----.i'PHL r- tPLH t--------
-\----t-·+'.3V 

tPLH---J 
_____________ t_PH~L ____ Ir_----

0 0 - 0 3 1.3 v-- *" NEW OUTPUT 

Fig. 15 
PARALLEL OUTPUT, 4·BIT WORD OR MASTER IN PARALLEL EXPANSION 

Conditions: IES LOW when initiated, EO, CPSO LOW; data available in stack 

"o-Q3 ____________________ ~3V 

Fig. 16 
FALL THROUGH TIME 

Conditions: TTS connected to TRF, TOS connected to ORE, IES, OES, EO, CPSO LOW, TOP HIGH 
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NOTES: 

FAIRCHILD. 9403 

I" IpW --I 
PL __ ..,--If ----------\----------~ 

STABLE Ih~~ 1 ~Ih 
'pHL -----.j 

rnF----------------~---------______ 1 

~\----------fl ;N30~E31 
t, 0 .'''' tpLH .. 

TTS iNOTE 21------------------------------ \ _____ f,...,-.3-V--~---------

~'PW~ 

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

Conditions: stack not full, IES LOW when initialized 

t-----IpW---~ 

PL---------------'I 

1.3 V 

I RF ----------------1-------""\ 1 'PLH 

'------l------.JI 
TTS--------------------------I----------~ I ,------------\-----f13V 

F'Pw~ 

Fig. 18 
PARALLEL LOAD, SLAVE MODE 

Conditions: stack not full, device initialized (Note 1) with iE-s HIGH 

1. I nitialization requires a master reset to occur after power has been applied. 
2. TTS normally connected to IRF. 
3. If stack is full. IRF will stay LOW. 
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9406 
PROGRAM STACK 

FAIRCHILD TTL MACROLOGIC 

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 
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, 
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 new Program Counter values can be stored, which 
gives the 9406 a 15 level nesting capability. "Popping" the stack (Return operation) 
brings the most recent PC to the top of the stack. The remaining two instructions affect 
only th~ top location of the stack. In the Branch operation a new PC value is loaded into 

the top location of the stack from the °0 - °3 Inputs. In the Fetch operation, the con­
tents of the top stack location (current PC value) are put on the Xo - X3 bus and the 
current PC value is incremented. 

The 9406 may be expanded to any word length without additional logic. 3-state output 
drivers are provided on the 4-bit address outputs (Xo - X3) and data outputs (°0 -
03); the X-Bus outputs are enabled internally during the Fetch instruction while the 0-
Bus outputs are controlled by an Output Enable (EOO)' Two status outputs, Stack Full 
(SF) and Stack Empty (SE) are provided. The 9406 is fully compatible with all TTL 
families. 

• 16·WORD BY 4·BIT LIFO 
• 15·LEVEL NESTING CAPABILITY 
• 10 MHz MICROINSTRUCTION RATE 
• PROGRAM COUNTER LOADS FROM DATA BUS 
• OPTIONAL AUTOMATIC INCREMENT OF PROGRAM COUNTER 
• STACK LIMIT STATUS INDICATORS 
• SLIM 24·PIN PACKAGE 
• 3·STATE OUTPUTS 

PIN NAMES LOADING (Note a) 

HIGH LOW 

00 -53 Data Inputs (Active LOW) 1.0 U.l. 0.23 U.l. 

10,1 1 I nstruction Inputs 1.0 U.L. 0.23 U.L. 

EX Execute Input (Active LOW) 1.0 U.l. 0.23 U.l. 

CP Clock Input 1.0 U.l. 0.23 U.L. 

MR Master Reset I nput (Active LOW) 1.0 U.l. 0.23 U.l. 

Ci Carry Input (Active LOW) 1.0 U.l. 0.23 U.l. 

EOO Output Enable Input (Active LOW) 1.0 U.l. 0.23 U.l. 

00- 0 3 Output Data Outputs (Active LOW) 130 U.l. 10 U.l. 

(Note b) 

XO- X3 Address Outputs (Note b) 130 U.l. 10 U.l. 

CO Carry Output (Active LOW) (Note b) 10 U.l. 5 U.l. 

SF Stack Full Output (Active LOW) 10 U.l. 5 U.l. 

(Note b) 

SE Stack Empty Output (Active LOW) 10 U.l. 5 U.l. 

(Note b) 

NOTES: 

a. 1 unit load (U.L.) = 40 IJA HIGH, 1.6 rnA LOW. 

b. Output fan·out with VOL';; 0.5 V. 
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LOGIC SYMBOL 

2 

20 

3 21 19 17 15 

9406 

18 16 14 8 9 

Vee = Pin 24 

GND=Pin12 

10 11 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

24 

23 

22 

21 

20 

19 

18 

17 

16 

10 15 

11 14 

12 13 

: NOTE: 

CO 

SF 

SE 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dualln·line Package. 
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BLOCK DIAGRAM 

FAIRCHILD • 9406 

@@@@ 
°3 °2 D1 00 

J 
H+H+_l_--------+----I--~Ao 16 X 4 RAM 

H+~+--------~--_+--~A, 
H+-I-~-------+---~-~A2 

Q 2 Q, 

I 

~----~~::~~E=~~L_----,C'"~~MR~-l--C-p-I~~~LE--~:~:---4~~~"-L_A_TC~~~:---:~:~JI 
v,:: -pin 2-4 _---Ir---H-l;-+-I-++++----+ mlli~1~73lfi~~~7~~~r~L....li~7§ ~7~~~7~~~7~ill 
GND = Pin 12 

o = Pin Numbers 

11 10 INSTRUCTION 

L L Return (Pop) 

L H Branch (Load PC) 

H L Call (Push) 

Fetch 
H H 

(Increment PC) 

H HIGH Level L 

SF co 02 0, 50 

® @ @ @ @ 

TABLE 1 
INSTRUCTION SET FOR THE 9406 

INTERNAL OPERATION X-BUS 

Decrement Stack Pointer Disabled 

Load D·Bus into Current 
Program Counter Location 

Disabled 

Increment Stack Pointer and 
Load D-Bus into New Program Disabled 
Counter Location 

I ncrement Current Program 
Current Program Counter 

Counter if Cf is LOW 
while both CP and EX are LOW, 
disabled while CP or EX is HIGH 

LOW Level 
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x, Xo 

® ® 

O-BUS (WITH EOO LOW) 

Depending on the relative timing of EX and 
CP, the outputs will reflect the current pro-
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 
HIGH again, then updated with newly 
entered PC value. 

Depending on the relative timing of EX and 
CP, the outputs will reflect the current pro-
gram counter or the previous contents of 
the incremented SP location. When CP goes 
HIGH again, the outputs will reflect the 
newly entered PC value. 
See Figure 9 for details. 

Current Program Counter until CP goes 
HIGH again, then updated with 
incremented PC value. 



FAIRCHILD. 9406 

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 (°0 - (3),output data bus (00 - °3 ) and the address bus (Xo -X3)' 
The 9406 implements four instructions as determined by Inputs 10 and 11 (see Table 1). The a-Bus is derived from the RAM 
output latches and enabled by a LOW on the Output Enable (EOO) 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 Operation - The Fetch operation places the content of the current Program Counter (PC) on the X-Bus. If the Carry In 
(CI) is LOW, the current PC is incremented in preparation for the next Fetch. If CI is HIGH, the value of the current PC is 
unchanged, (Iterative Fetch). 

The instruction code is set up on the I lines when CP is HIGH. The Execute (EX) is normally LOW at this time. The control 
logic interprets 10 and 11 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-Bus if EOO is LOW. When CP is LOW the 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 a is 
LOW, the value stored in the current PC, plus one, is written into the RAM. If CT is HIGH, the current PC is not incremented. 
Carry Out (CO) is LOW when the content of the current PC is at its maximum, i.e., all ones and the Carry In (a) is LOW. 
When CP or EX goes HIGH, writing into the RAM is inhibited and the address buffers (XO - X3) are disabled. 

Branch Operation - During a Branch operation, the data inputs (00 - ° 3) 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 previ­
ous 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 a-Bus outputs will reflect the RAM output at the CP negative-going transition. If EX goes LOW considerably before CP 
goes LOW, the a-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 a-Bus will remain unchanged until the LOW to HIGH transition of CPo 

When CP is LOW (assuming EX is LOW) the D-Bus inputs are written into this new RAM location. On the LOW-to-HIGH 
transition of CP, the incremented Stack Pointer value is loaded into the Stack Pointer and the a-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 a-Bus will correspond to the new 
value after EX goes LOW. If CP goes LOW a short time after EX, the a-Bus will remain unchanged until the LOW-to-HIGH 
transition of CP. 

On the LOW-to-HIGH transition of CP the decremented Stack Pointer value is loaded into the Stack Pointer and the a-Sus 
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. A LOW on the 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_ 

EXPANSION - 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 (a) and Carry Out (CO) are connected to provide automatic incre­
ment of the current program counter during Fetch_ The a input of the least significant 9406 is tied LOW to ground. 

If automatic increment during Fetch is not desired, the CT input of the least significant 9406 is held HIGH. 
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DATA INPUT 

A , , 
esc M>e 

" 

10 I' I' I' l' 'L J6 l' 

II lIlT '0 
-

EX -*" /) /) /) 6 6 I> 6 6 
1011 DO Dl 02 03 1011 DO 01 0] 03 Er=k" ",'0, [~" 00 CO CO P-CARRYOUT 

CP CP ce ce 

~ -0" 
9406 " 0- 9406 SF <r- 9406 SF Q-STACK FULL 

EX 
,6 0-- r :~o S6 p-mC"Mm 560-

"01 -0 600 
Xo Xl X2 X3 --0 EO~R 00 0, 02 03 Xo Xl X7 X3 MR 00 01 02 03 MR 00 01 02 03 Xo Xl X2 X3 

-- 99999 I I I I 'I' 'L9'1? 

I ? I UJ 1111 Me I 
LSB OO oil d2 013 Xn x, X2 ;3 0405°6 6 7 

M>e 
X4 ><5 Xo Xl 

----c l- I ± -r- T I I 
DATA BUS ADDRESS BUS 

*Tie to Vee to disable automatic increment. 

Fig. 1 
16 BY 12 PROGRAM STACK 

DC CHARACTERISTICS OVER OPERATION TEMPERATURE RANGE (unless otherwise noted) 

LIMITS 
SYMBOL PARAMETER UNITS TEST eONDITIONS INote 1) 

MIN TYP MAX 

V,H Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

XM 0.7 
V,L I nput LOW Voltage V Guaranteed Input LOW Voltage 

Xe 0.8 

VeD Input elamp Diode Voltage -0.9 -1.5 V Vee - MIN. liN - -18 mA 

Output HIGH Voltage XM 2.4 3.4 
VOH V Vee = MIN, 10H = -400 /lA 

eo, SE, SF xe 2.4 3.4 

Output HIGH Voltage XM 2.4 3.4 10H = -2.0 mA J 
VOH V Vee = MIN 

Xo - X3, 00 - 03 Xe 2.4 3.1 10H - -5.7 mA I 
Output LOW Voltage 0.25 0.4 Vee = MIN, 10L = 4.0 mA 

VOL --~ V 
eO,SE,SF 0.35 0.5 Vee - MIN, 10L - 8.0 mA 

Output LOW Voltage 0.25 0.4 Vee = MIN, 'OL - 8.0 mA 
VOL V 

Xo - X3, 00 - 03 0.35 0.5 Vee - MIN, 10L 16mA 

10ZH Output Off HIGH Current 100 /lA VCC = MAX, VOUT = 2.4 V, VE = 2 V 

10ZL Output Off LOW Current 100 /lA VCC - MAX, VOUT- 0.5 V, VE - 2 V 

1.0 40 /lA VCC - MAX, V,N - 2.7 V 
"H Input HIGH Current 

1.0 mA VCC = MAX, V,N - 5.5 V 

',L Input LOW Current -0.36 mA VCC - MAX, V,N - 0.4 V 

lOS Output Short Circuit Current -30 -100 mA VCC = MAX, VOUT - 0 V INote 3) 

ICCH Supply Current 100 160 mA VCC - 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 Vec = 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: Vee'; 5.0 V, T A = 25°e, eL = 15 pF 

SYMBOL PARAMETERS 
MIN 

tcw Clock Period 100 

tpWH Clock Pulse Width (HIGH) 60 

tpWL Clock Pulse Width (LOW) 40 

tsEX Set· Up Time, EX to CP 

thEX Hold Time, EX to CP 

tsl Set·Up Time, 10, 11 to Negative-Going Clock 

thl Hold Time, 10, 11 to Positive-Going Clock 

tsCI Set-Up Time, CI to Negative-Going Clock 

thCI Hold Time. CI to Positive-Going Clock 

tsD Set-Up Time, DO-D3 to Positive-Going Clock 

thD Hold Time, DO - D3 to Positive-Going Clock 

tpWLMR MR Pulse Width (LOW) 40 

tree MR to Negative-Going Clock 45 

Fig. 2 
WAVEFORMS FOR ALL OPERATIONS 

LIMITS 

TYP 

70 

40 

25 

0 

0 

20 

0 

5 

0 

20 

0 

25 

30 

UNITS COMMENTS 
MAX 

ns 

ns 

ns 

ns 

ns 

ns Figure 2 

ns 

ns 

ns 

ns 

ns 

ns 
Figure 3 

ns 

I-'PWL_I 
MR\3V t3V 
o I~·lc 

Fig. 3 
RESET OPERATION 

Refer to individual timing diagrams for each operation to determine output response. 
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AC CHARACTERISTICS - FETCH OPERATION: VCC ~ 5.0 V, TA ~ 250 C, CL = 15 pF 

SYMBOL PARAMETERS 

tPlH Propagation Delay, Carry In (Gi) to 

tPHl Carry Out ICO) 

tplH Propagation Delay, Positive-Going CP 

tpHl to Carry Out ICO) 

tPlH Propagation Delay, Negative-Going EX 

tpHl to Carry Out ICO) 

6 ______ ~)(~3_V ______________ __ 

I-::~:-I 
w ____________________ -J)*(~3_V ________ __ 

Fig. 4 
CARRY·IN TO CARRY·OUT 

MIN 

LIMITS 
UNITS COMMENTS 

TYP MAX 

11 16 
n' Figure 4 

7 12 

28 41 

46 66 
ns Figure 5 

34 45 
ns Figure 6 

38 60 

Fig. 5 
CLOCK TO CARRY-OUT 

EX \,----"V __ 
' ___ 'PlH_, tpHL 

Fig. 6 
EXECUTE TO CARRY-OUT 

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - BRANCH (LOAD PC) OPERATION: 
V CC = 5.0 V, T A = 25° C, CL = 15 pF 

LIMITS 
SYMBOL PARAMETERS UNITS COMMENTS 

MIN TYP MAX 

tPlH Propagation Delay, Positive-Going CP 28 41 EOO LOW 

tPHl to Outputs 1°0 - (3) 45 
ns 

66 Figures 7 and 8 

ts Set-Up Time, 10, 11 to Negative-Going l:X 30 20 ns 

th Hold Time 10, 11 to Positive-Going EX 0 0 ns EX goes HIGH before CP, Figure 8 

th Hold Time, 10, 11 to Positive-Going CP 0 0 ns CP goes HIGH before EX, Figure 7 

ts Set-Up Time, DO - 03 to Positive-Going CP 25 16 ns 

Hold Time, DO - D3'to Positive-Going CP 0 0 n! 
Figures 7 and 8 

th 

tPWl EX Pulse Width 45 30 ns EX Goes HIGH Before CP, Figure 8 
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COND1T!ONS: ~ LDW CONDITIONS: EOO LOW 

'0 

CP 

13E 
----------------------~ 

CURRENT VALUE 

Fig.7 Fig. 8 
BRANCH OPERATION, CP GOES HIGH BEFORE EX BRANCH OPERATION, EX GOES HIGH BEFORE CP 

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - CALL (PUSH) OPERATION: 

Vee = 5_0 V, T A = 25°e, eL= 15 pF (Figure 9) 

LIMITS 
SYMBOL PARAMETERS UNITS COMMENTS 

MIN TYP MAX 

tpLH Propagation Delay. Positive-Going CP to 25 40 
EOO LOW 

New Value of 00 - 03 
ns 

tpHL 75 130 

tPLH Propagation Delay, Negative-Going EX 22 35 EOO LOW, Set-Up Requirements 's1 EX 

to Intermediate Value of 00 - 03 
ns 

tpHL 64 85 must be met 

tPLH Propagation Delay, Negative-Goi ng EX 18 28 

to SE, SF 
ns 

tPHL 43 59 

ts Set-Up Time, Negative-Going EX to la, 11 30 20 ns • th Hold Time, Positive-Going CP to la, 11 a ns 

Set-Up Time, EX to Negative-Going CP which 

ts1EX Guarantees Intermediate Data on 00 - 03 while 65 45 ns 

CP is LOW 

Set-Up Time, EX to Negative-Going CP which 

ts2EX Guarantees no Change in 00 - 53 While CP a ns 

is LOW 

thEX 
Hold Time, Positive-Going CP to 

a 
Positive-Going EX 

ns 

ts Set-Up Time, DO - 03 to Positive-Going CP 30 20 ns 

th Hold Time, Positive-Going CP to DO - 03 a ns 
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CONDITIONS EOO LOW 

I~-:;~':-I 
00 03 ---------:-----------~, ,,!/ """"CC 

INOTE:» '3VA~ 
______________ ~------------------~ L-__ _ 

l_tPl H-----..-

1 ' 'PHL 

S(SF ___________ ,~;1K'_ ____ _'_ _________ _ 
Fig. 9 

CALL (PUSH) OPERATION 

NOTES: 
1. Condition which occurs when EX goes LOW considerably before CP goes LOW (ts1 EX is metl. 
2. Condition which occurs when EX goes LOW slightly before CP goes LOW (ts2EX is met). 

AC CHARACTERISTICS AND SET·UP REQUIREMENTS - RETURN (POP) OPERATION: 
Vee ~ 5.0 V, T A ~ 25°e, eL ~ 15 pF (Figure 10) 

LIMITS 
SYMBOL PARAMETERS UNITS COMMENTS 

MIN TYP MAX 

tpLH Propagation Delay, Positive·Going CP to 25 40 -
- - ns EOO LOW 

tpHL New Value of 00 - 03 103 130 

tPLH Propagation Delay, Negative-Going EX 23 40 EOO LOW, Set· Up Requirements tsl EX 

to New Value of 00 - 03 
ns 

tPHL 101 130 must be met 

tPLH Propagation Delay, Negative-Going EX 18 28 
-- ns 

tpHL to SE, SF 43 59 

ts Set-Up Time, Negative-Going EX to 10. 11 30 20 ns 

th Hold Time, Positive.Going CP to 10, 11 0 ns 

Set· Up Time, EX to Negative·Going CP which 

tslEX Guarantees the New Value on 50 - 03 65 45 ns 

While CP is LOW 

Set-Up Time, EX to Negative-Going CPo 

ts2EX Either ts2EX or ts3EX must be met for 0 ns 

Proper Operation 

Set· Up Time, EX to Positive·Going CP. 

ts3EX Either ts3EX or ts2EX (Above) must be met 45 30 ns 

for Proper Operation. 
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CONDITIONS: EOO LOW 

(NOTES 1 & 2) 

CURRENT VALUE 3V NEW VALUE 

CURRENT VALUE 

SE,SF _____________ ~X'_1.3_V ___________________ _ 

Fig. 10 
RETURN (POP) OPERATION 

NOTES: 
1. Condition which occurs when EX goes LOW considerably before CP goes LOW (t 1 EX is metl. _ 
2. Condition which occurs when EX goes LOW slightly before or after CP goes LOW teither ts2EX or ts3EX are met). 

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - FETCH OPERATION: 

VCC= 5.0 V, TA = 25°C, CL = 15 pF 

LIMITS 
SYMBOL PARAMETERS UNITS COMMENTS 

MIN TYP MAX 

tPLH Propagation Delay Positive-Going CP 22 30 - -
to Incremented Value of 50 - 53 

ns EOo, CI LOW, Figures 13 and 14 
tPHL 59 80 • tpZL Turn-On Delay, from CP or EX 13 18 -

ns EOX LOW, Figures 11, 12, 13and 14 
tpZH Whichever goes LOW last to Xo - X3 12 17 

tpLZ Delay Going into HIGH 7 12 
ns 

tpHZ Impedance State 10 16 

ts Set-Up Time, 10, 11 to Negative-Going EX 30 20 ns 

th 
Hold Time I 10, 11 to CP or EX whichever 

0 ns 
goes HIGH first Figures 11, 12, 13 and 14 

Set-Up Time, Negative Going EX 
25 ts 40 ns 

to Positive-Going CP 

ts Negative-Going CI to Positive-Going CP 30 20 ns Fetch with Increment, Figures 13 and 14 

th Positive-Going CI to Negative-Going EX 0 Iterative Fetch, Figures 11 and 12 
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CONDITIONS EOO LOW, CP goes HIGH before EX 

10, I, 

CP 

CONDITIONS EOO LOW, EX goes HIGH before CP 

10 -1 1 

CP 

NOTES: 

FAIRCHILD • 9406 

Fig. 11 
ITERATIVE FETCH 

CURRENT VALUE 

Fig. 12 
ITERATIVE FETCH 

1. Xo - X3 Turn-On Delay measured from the time both EX and CP go LOW. 
2. Xo - X3 Turn~Off Delay measured from the time either EX or CP,goes HIGH. 
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CONDITIONS EiSQ LOW, CP goes HIGH before EX 

1.3 V 1.3 

CP 

Fig. 13 
FETCH WITH INCREMENT PC 

CONDITIONS Wo LOW, EX goes HIGH before CP 

EX 

CP 

CURRENT VALUE 

NOTE 1 

INCREMENT 
VALUE 

tpLZ =J NOTE 2 
tpHZ r----------- r--------------

1.3 V CURRENT VALUE 1.3 V HIGH IMPEDANCE 

Fig. 14 

NOTES: 
FETCH OPERATION WITH INCREMENT PC 

1. Xo - X3 Turn·On Delay measured from the time both EX and CP go LOW. 
2. Xo - X3 Turn·Off Delay measured from the time either EX or CP goes HIGH. 
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9410 
REGISTER STACK· 16x4 RAM 

WITH 3-STATE OUTPUT REGISTER 
FAIRCHILD TIL MACROLOGIC 

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 fully compatible with all TTL families. 

• EDGE-TRIGGERED OUTPUT REGISTER 
• TYPICAL ACCESS TIME OF 35 ns 
• 3-STATE OUTPUTS 
• OPTIMIZED FOR REGISTER STACK OPERATION 
• TYPICAL POWER OF 375 mW 
• l8-PIN PACKAGE 

PIN NAMES 

AO-A3 Address Inputs 
00-0 3 Data Inputs 
CS Chip Select Input (Active LOW) 
EO Output Enable Input (Active LOW) 
WE Write Enable Input (Active LOW) 
CP Clock Input (Outputs Change on LOW 

to HIGH Transition) 
00-03 Outputs 

NOTES: 
a) 1 Unit Load (U.L.l = 40 p.A HIGH, 1.6 rnA LOW. 
b) 10 LOW Unit Loads measured at 0.5 V. 

BLOCK DIAGRAM 

VDD = Pin 18 
Vss = Pin 9 

(j) Cp 

CD os ---t----1 

o = Pin Numbers 

16 X4 
MEMORY CEll 

ARRAY 

LOADING (Note a) 
HIGH LOW 

1.0 U. L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0 U. L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0U.L. 0.23 U.L. 

130 U.L. 10 U.L. 
(Note b) 
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LOGIC SYMBOL 

CP 

AO 

A, 
A2 

A3 

EO 

17 15 13 " 

9410 

16 14 12 10 

Vcc = Pin 18 
GND = Pin 9 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

1B 

17 

16 

15 

14 

13 

12 

11 

10 

NOTE: 
The F latpak version has the same 
pinouts (Connection Diagram) as the 
Dual I n-line Package. 
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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 inputs (DO - 0 3 ) is written into the memory location selected by the address inputs (AO - 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 (AO-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 (00 - 03) 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 
TEST CONDITIONS (Note 1) SYMBOL PARAMETER UNITS 

MIN TYP MAX 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

I XM 0.7 
VIL Input LOW Voltage 

I 
V Guaranteed I nput LOW Voltage 

XC 0.8 

VCD Input Clamp Diode Voltage -0.9 -1.5 V VCC - MIN, liN - -18 mA 

XM 2.4 3.4 10H ~ -2.0 mA J 
VOH Output HIGH Voltage 

XC 2.4 3.1 10H = -5.2 rnA I VCC = MIN 

XM& XC 0.25 0.4 V VCC = MIN, 10L ~ 8.0 mA 
VOL Output LOW Voltage 

XC 0.35 0.5 V VCC = MIN, 10L ~ 16 mA 

10ZH Output Off HI G H Current 100 J.lA VCC - MAX, VOUT = 2.4 V, VE - 3 V 

10ZL Output Off LOW Current -100 J.lA VCC - MAX, VOUT - 0.5 V, VE - 3 V 

1.0 40 J.lA VCC - MAX, VIN - 2.7 V 
IIH Input HIGH Current 

1.0 mA VCC MAX, VIN 5.5 V 

IlL Input LOW Current -0.36 mA VCC - MAX, VIN - 0.4 V 

lOS Output Short Circuit Current -30 -100 mA VCC - MAX, VOUT - 0 V (Note 3) 

ICCH Supply Current 75 110 mA VCC - 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, T A ~ 25°C. 
3. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 

SYMBOL PARAMETER TEST CONDITIONS 

READ MODE 

tpZH 9 15 ns 
Enable Delay, Output Enable to Output Figure 1 

tpZL 9 15 ns 

tpHZ 10 16 ns 
Disable Time, Output Enable to Output Figure 1 

tpLZ 10 16 ns 

tPLH 
Propagation Delay, Clock to Output 14 20 ns 

tpHL 14 20 ns 
Figure 2 

tsAR Set-up Time to Read from Address to Clock 38 25 ns Figure 2 

thAR Hold Time to Read from Address to Clock 0 ns Figure 2 

WRITE MODE 

Write Enable, Chip Select, or Clock Pulse Width 
21 tw 

Required to Write (Note a) 
12 ns Figure 3 

tsAW Set-up Time Address to \Nrite Enable (Note b) 5 ns Figure 3 

thAW Hold Time Address to Write Enable (Note b) 0 ns Figure 3 

tsDW Set-up Time Data to Write Enable (Note b) 16 9 ns Figure 3 

thDW Hold Time Data to Write Enable 0 ns Figure 3 

NOTES: 

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

READ MODE AC PARAMETERS 

Other Conditions: CS = OE = LOW 

Fig. 1 

PROPAGATION DELAY 
OUTPUT ENABLE TO DATA OUTPUTS 

Fig. 2 
PROPAGATION DELAY CLOCK 

TO DATA OUTPUTS, AND SET-UP 
AND HOLD TIMES ADDRESS TO CLOCK TO READ 

WRITE MODE AC PARAMETERS 

AO-A3 ~ STABLE ~ 
1-t--t,AW f---\--thAW 

00-03_ STABLE ~-............. 

1 t,OW 1 1-.1 th OW 

WE ------t -l- 13V 

f---rw-J 
Other Conditions: CS = CP = LOW 

Fig. 3 
WRITE ENABLE PULSE 

WIDTH, SET-UP AND HOLD 
TIMES ADDRESS AND DATA TO WRITE ENABLE 
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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 inputs (DO - D3) is written into the memory location selected by the address inputs (AO - 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 (AO - A3) is edge-triggered into the Output Register. 
A 3-State Output Enable (EO) r.ontrols the output buffers. When EO is HIGH the four outputs (00 - 03) 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 
TEST CONDITIONS (Note 1) SYMBOL PARAMETER UNITS 

MIN TYP MAX 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

I XM 0.7 
VIL Input LOW Voltage V Guaranteed Input LOW Voltage 

XC 0.8 

VCD Input Clamp Diode Voltage -0.9 -1.5 V VCC = MIN, liN = -18 mA 

Output Hl~H Voltage 
XM 2.4 3.4 10H = -2.0 mA I V = MIN 

VOH 
XC 2.4 3.1 10H = -5.2 mA l CC 

VOL Output LOW Voltage 
XM & XC 0.25 0.4 V VCC = MIN, 10L = 8.0 mA 

XC 0.35 0.5 V VCC = MIN, 10L = 16 mA 

10ZH Output Off HI G H Current 100 p.A VCC - MAX, VOUT = 2.4 V, VE = 3 V 

10ZL Output Off LOW Current -100 p.A VCC = MAX, VOUT = 0.5 V. VE = 3 V 

IIH Input HIGH Current 
1.0 40 p.A VCC - MAX, VIN = 2.7 V 

1.0 mA VCC = MAX, VIN = 5.5 V 

IlL Input LOW Current -0.36 mA VCC = MAX, VIN = 0.4 V 

lOS Output Short Circuit Current -30 -100 mA VCC = MAX. VOUT = a V (Note 3) 

ICCH Supply Current 75 110 mA VCC = 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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9423 
FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY 

FAIRCHILD Pl!M MACROLOGIC 

DESCRIPTION - The 9423 is an expandable fall-through type high-speed First-In 
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and 
communication buffer applications. It is organized as 64 words by four bits and may be 
expanded to any number of words or any number of bits (in multiples of four). Data may 
be entered or extracted asynchronously in serial or parallel, allowing economical imple­
mentation of buffer memories. 

The 9423 has 3-state outputs which provide added versatility and is fully compatible with 
all TTL families. 

• SERIAL OR PARALLEL INPUT 
• SERIAL OR PARALLEL OUTPUT 
• EXPANDABLE WITHOUT EXTERNAL LOGIC 

• 3-STATE OUTPUTS 
• FULLY COMPATIBLE WITH ALL TTL FAMI LIES 

• SLIM 24-PIN PACKAGE 

BLOCK DIAGRAM 

DS~~~7 ______________________ -, 

Vee = Pin 24 

GND = Pin 12 

14 X 4 STACK 

o = Pin Numbers 
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10 --<> 

9 --<> 
8 --<> 

13 

14 --<> 

15 --<> 
16 --<> 
17 --<) 

IES 

CPSI 

TOP 

TOS 

OES 

CPSG 

EO 

LOGIC SYMBOL 

7 6 5 4 3 

9423 

MR 

11 18 19 20 21 22 

Vee = Pin 24 

GND=Pin12 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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PIN NAMES 

PIN 
DESCRIPTION 

NAME 

00- 03 Parallel Data Inputs 

Os Serial Data Input 
PL Parallel Load Input 

CPSl Serial Input Clock 
IES Serial Input Enable 
ITS Transfer to Stack Input 
OES Serial Output Enable Input 
TOS Transfer Out Serial Input 

TOP Transfer Out Parallel Input 

MR Master Reset 
EO Output Enable 
CPSO Serial Output Clock Input 

00-°3 Parallel Data Outputs 

Os Serial Data Output 
IRF Input Register Full Output 
ORE Output Register Empty Output 

NOTE: a. 1 Unit Load (U.L.I ~ 40 /lA HIGH. 1.6 rnA LOW. 
b. Output fan-out with VOL ,,;; 0.5 V. 

FAIRCHILD • 9423 

LOADING (Note a) 
COMMENTS 

HIGH LOW 

1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. HIGH on PL enables DO - 03' Not edge triggered. 

Ones catching. 
1.0 U.L. 0.23 U.L. Edge triggered. Activates on falling edge. 
1.0 U.L. 0.23 U.L. Enables serial and parallel input when LOW. 
1.0 U.L. 0.23 U.L. A LOW on this pin initiates fall through. 
1.0 U.L. 0.46 U.L. Enables serial and parallel output when LOW. 
1.0 U.L. 0.23 U.L. A LOW on this pin enables a word to be transferred 

from the stack to the output register. (TOP must be 
HIGH also for the transfer to occur). Not edge 
triggered. 

1.0 U.L. 0.23 U.L. A HIGH on this pin enables a word to be transferred 
from the stack to the output register. (TOS must be 
LOW for the transfer to occur). Not edge triggered. 

2.0 U.L. 0.46 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Edge triggered. Activates on falling edge. 
130 U.L. 10 U.L. (Note b) 

10 U.L. 10 U.L. (Note b) 
10 U.L. 5 U.L. LOW when input register is full (Note b). 
10 U.L. 5U.L. HIGH when output register contains valid data. 

FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9423 consists of three sections: 

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, 62-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. It stores this data until it is sent to the fall· 
through stack and generates 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 O·output of the last flip·flop (FC) is brought out as the "Input Register Full" 
output (IRF). After initialization this output is HIGH. 

Parallel Entry - A HIGH on the PL input loads the DO - 03 inputs into the Fa - F3 flip·flops and sets the FC flip·flop. This 
forces the fRF output LOW indicating that the input register is full. During parallel entry, the CPSI input must be LOW. 
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r-0-3--------INPU;2 DATA----O-,-----O...,O I 

PL---r1_---------~r_----r1_---~rT----_, 

INITIALIZE ---;----r---, 

08 --;--1 

~-===~==~::)-1------_t-----t_----_t~ CPSI -

INPUT REG'" STACK --=_=------t""+-------1H-----t""+-----., 
(PULSe DERIVED FROM TTS) 

Fig. 1 
CONCEPTUAL INPUT SECTION 

Serial Entry - Data on the DS input is serially entered into the F3, F2, F 1, FO, FC shift register on each H IGH-to-LOW tran­
sition of the CPSI clock input, provided IES is LOW. During serial entry PL input should be LOW. 

After the fourth clock transition, the four data bits are located in the four flip-flops FO - F3. The FC flip-flop is set, forcing 
the I R F output LOW and internally inhibiting CPSI clock pulsed from effecting the register. Figure 2 illustrates the final po-
sitions in a 9423 resulting from a 256-bit serial bit train. BO is the first bit, B255 the last bit. . 

Transfer to the Stack - The outputs of Flip-Flops FO - F3 feed the stack. A LOW level on the TTS input initiates 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. Thus, automatic FIFO action is achieved by connecting the 
i"RF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip·Flop shown in Figure 9) in the control section records the fact that data 
has been transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the IRF and 
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, data falls 
through the stack automatically, pausing only when it is necessary to wait for an empty next location. In the 9423, as in 
most modern FIFO designs, the MR input only initializes the stack control section and does not clear the data. 

iNPUT 

A!.9..I§.T..E£! -------------

OUTPUT 
REGISTER 

9423 

Fig. 2 
FINAL POSITIONS IN A 9423 RESULTING 

FROM A 256-BIT SERIAL TRAIN 
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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 3 is a conceptual logic diagram of the output section. 

,--------OUTPUT FROM STACK-------'--, 

LOAO FROM STACK 

cpso---1r~~-----~-----------_+------------~--------~~ 

0Ifs----~~~~_t------i---------_t-------1_------1I----t_l 

~=~_+--+_--_r--_+--~~ TOP 

Fig. 3 
CONCEPTUAL OUTPUT SECTION 

Parallel Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, 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 trans­
ferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is HIGH. 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 a HIGH level at TOP permits the transferofthe next word (if available) into the 
Output Register. During parallel data extraction CPSO should be LOW. TOS should be grounded for single slice operation 
or connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes HIGH before data is available from the st~ck, but data does become avail­
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circuitry 
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from 
the stack, ORE remains LOW indicating that there is no valid data at the outputs. 

Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out­
put 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 'i'OS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating 
valid data in the register. The 3-state Serial Data Output, OS, is automatically enabled and puts the first data bit on the out­
put bus. Data is serially shifted out on the H IGH-to- LOW transition of CPSO. To prevent false shifting, CPSO should be LOW 
when the new word is being loaded into the Output Register. The fourth transition empties the shift register, forces ORE out­
put LOW and disables the serial output, Os (refer to Figure 3). 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 9423 may be vertically expanded to store more words without external parts. The interconnections 
necessary to form a 190-word by 4·bit FIFO are shown in Figure 4. Using the same technique, any FIFO of (63 n+1) words 
by four bits can be constructed, where n is the number of devices. Note that expansion does not sacrifice any of the 9423's 
flexibility for serial/parallel input and output. For other expansion schemes, refer to the applications section of the 
Macrologic/Bipolar Microprocessor data book. 

MASTER 
RESET 

SERIAL DATA IN 

SERIAL INPUT CLOCK 

UMP o 
S 
o 

ERIAL OUTPUT CLoe 
UTPUT ENABLE 

-=-

PAAAlLE~ DATA IN 

PARALLEL I I 
LOAD 03 02 01 DO 

+ 
~ 

Ji Os °3 02 °1 DO 

IES IRF P-
epsI 
DES 9423 

~ TOS 
TOP 
cpso ORE P-
EO 

MR °3 02 a, 00 as 

y Nle 

-< rii Os °3 02 D1 DO 

IES IRF P-
epsI 
DES 

~ 
TOS 9423 

TOP 
CPSO ORE P-
EO 

MR 03 02 0 , 0 0 as 

1 Je 

PL Os 03 02 01 DO 
-< TTS 

IES IRF P-
CPSI 
DES 

-< TOS 9423 

TOP 
CPSO ORE 
EO 

MR 03 02 01 0 0 as 

y 
Q3 02 °100 

I I 
I 

PARALLEL DATA OUT 

Fig. 4 
A VERTICAL EXPANSION SCHEME 
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Horizontal Expansion - The 9423 can also be horizontally expanded to store long words (in multiples of four bits) without 
external logic. The interconnections necessary to form a 64-word by 12-bit FIFO are shown in Figure 5. Using the same 
technique, any FIFO of 64words by 4n bits can be constructed, where n is the number of devices. The iRF output of the 
right most device (most significant device) is connected to the TTS inputs of all devices. Similarly, the ORE output of the 
most significant device is connected to the TOS inputs of all devices. As in the vertical expansion scheme, horizontal expan­
sion does not sacrifice any of the 9423's flexibility for serial/parallel input and output. 

It shou Id be noted that this form of horizontal expansion extracts a penalty in speed. An expansion scheme that provides 
higher speed but requires additional components is shown in the Applications section of the Macrologic/Bipolar Microproces­
sor data book. 

Horizontal and Vertical Expansion - The 9423 can be expanded in both the horizontal and vertical directions without any 
external parts and without sacrificing any of its FIFO's flexibility for serial/parallel input and output. The interconnections 
necessary to form a 127-word by 16-bit FIFO are shown in Figure 6. Using the same technique, any FIFO of (63m + 1) 
words by (4n) bits can be constructed, where m is the number of devices in a column and n is the number of devices in a row. 

Figures 7 and 8 show the timing diagrams for serial data entry and extraction for the 127-word by 16-bit FIFO shown in 
Figure 6. 

CPS I 

PL 

Os 

DUM? 

CPSO 

EO 

MR 

-0 

~ 

~ 

-::-

~-__________ PARALLEL DATA INPUT------____ ~ 

I 03 02 0, 00 07 0 6 05 04 °1,°10 0 9 0 8 I 

j j r r I 
+ + + + .1 

T;SL Os °3 02 0, DO PL Os D3 02 D, DO r;i Os °3 02 D, DO 
TTS 

IES IRF IES IRF IES IRFo--
CPS I -oCPSI --(l CPS I 

OES 
9423 

O[s 
9423 

~U~ 
OES 

TOS 

~U~ 
TOS TOS 9423 

TOP TOP TOP 

CPSO ORE CPSO ORE CPSD 

EO -0 EO --(l EO ORE ~ 

MR 03 02 01 00 a S MR 03 02 0, 00 as MR 03 02 0, 00 as 

Q3 °2 0, 00 0 7 0 6 as 0 4 a" 1 lag 0 8 

I PARALLEL DATA OUTPUT I 

Fig. 5 
A HORIZONTAL EXPANSION SCHEME 
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OUTPUT 
ENABLE 
OUTPUT 
CLOCK 

DUMP 

SERIAL DATA INPUT 

PARALLEL LOAD 

INPUT CLOCK 

...--f-<' 
~ 

I ~ 
-
MR 

~ e 
L-..o 

~ 

-=-

CPSI 

DEVICE 1 

iRF 

DEVICE 2 

iRF 

DEVICE 3 

IRF 

I 
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r-------------- PARALLEL DATA INPUT ---------------~ 
103020100 07060504 0110100908 015014013012' 

I II 
Pl DS03 020100 PL DSD3D2D,DO PL DSD3D2D,DO OKTO f-o ~ ;~SDSD3D2D1DO 
TTS r- TTS ...-- f-< TTS ...--

IAFIo-~ IES IAF IES IAF IES IAF 

L( ~P;' Lc l....c CPS I CPSI 
1 

CPSI 
2 3 4 

OES 9423 
OAE OES 9423 

OAE OES 9423 
OAE OES 9423 

OAE 10-
TOS f----<l TOS f---<: TOS -----c TOS 

TOP TOP TOP TOP 

epso 

~ 
epso 

~ 
epso ;< epso 

EO EO EO >-c EO 
MR Q 3 Q 2Q,QOQ S MR Q302Q,QOOS MR Q 3 Q 2Q,QOQ S MR Q3020,.oOOS 

J Jc Nle r 

T T 1 1 
I I I 

PLDSD3D2D,DO 

f---o 
PL DS 03 °2°,00 

"-I--< 
PL DS03 °2°,°0 

I--< 
PL DS03 °2°,°0 

TTS TTS TTS TTS 

IES I RF IES IRF IES IAF IES IAF P--
CPSI 

5 
L..........o CPSI 

6 
L-c CPS I , L-c CPSI 

8 
OES OAE OES OAE OtS ORE OES OAE o-~ 9423 9423 9423 9423 
TOS TOS TOS TOS DATA 

TOP TOP TOP TOP READY 

epso 

~ 
epso ~ epso 

~ 
epso 

EO EO EO EO 
MR Q3Q2Q,QOOS MR °3 Q2Q,QOOS MR Q 3 Q2Q,QOOS MR Q 3 Q20,0005 

T I I r T I I T I 
SERIAL 
DATA 

OUTPUT 

LI 0-'3'-0.=..'_0,'-0-"0'----_______ 0-":...0-"6_0.::.5-"Q4 PAAALLE L DATA OUTPUT°-'.1:...1 °-""-0°-'9'-°-"8 ________ °-"'5'-°-""-4 °_'",3_°,-,12,,1 

Fig.6 
A 127 X 16 FIFO ARRAY 

1 I 
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DEVICE 5 

DEVICE 6 

ORE 

DEVICE 7 
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I I 
I I 

tD.....-----.+I~ 

~----------------~r_ 
I I 
I I 

tD~~ 

~ __________________________________ ~: __ :~r-----
I I 

, " 
to+---! /4--

L...-__ ----;........;...J' I" 
I I 
, I 
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a, 0, 

DEVICE 5 DEVICE 6 DEVICE 7 DEVICE 8 

Fig. 8 
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6 
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Interlocking Circuitry - Most conventional F I Fa designs provide status signals analogous to I RF and OR E. 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 9423 incorporates simple but effective "master/slave" interlocking circuitry to eliminate the 
need for external gating. 

In the 9423 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 I ES 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 inputs have 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 
HIGH and that output data for the array may be extracted when the OR E of the final slave in the output row goes HIGH. 

The row master is established by connecting its IES input to ground while a slave receives its TESinput from the TRJ= output 
of the next higher priority device. When an array of 9423 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 TES input during initialization. 
Figure 9 is a conceptual logic diagram of the internal circuitry which determines master/slave operation. Whenever MR and 
IES 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 TES goes LOW. In array operation, activating the TTS initiates a rip­
ple 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. 

PL 

INPUT REG - STACK 
(DERIVED FROM TTS) 

LOAD OUTPUT 
REGISTER 

TOP 

fOS 

DES 

-f> -0 o -----t>u-=u- Fe 

-f> 
(SEE FIGURE 1) 

oD-
e R 

'-0 01-h 1 I NITtALIZE 
MASTER 
LATCH L - (SEE FIGURE 1) 

E 

I -
-V 6 

- - 0 
s 

s or-- s 0 

REQUEST 
ORE REQUEST FX INITIALIZATION 

FLIP-FLOP IiDR 
FLIP-FLOP (SEE FIGURE 21 

IR Q D-H>o-- C R 

Y 
(DERIVED FROM TOP AND lOS 

4 -01> 

Fig. 9 
CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 
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FAIRCHILD • 9423 

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 V Guaranteed Input HIGH Voltage 

XM 0.7 
VIL Input LOW Voltage V Guaranteed Input LOW Voltage 

XC 0.8 

VCD Input Clamp Diode Voltage -0.9 -1.5 V VCC ~ MIN, liN ~ -18 mA 

Output HIGH Voltage, XM 2.4 3.4 
VOH ORE, IRF 

V VCC ~ MIN, IOH ~ -400 /lA 
XC 2.4 3.4 

Output HIGH Voltage, XM 2.4 3.4 IOH ~ -2.0 mA 
VOH 

00-0 3, Os 
V VCC ~ MIN 

XC 2.4 3.1 IOH ~ -5.7 mA 

Output LOW Voltage, XM 0.25 0.4 V IOL - 8.0 mA 
VOL 

00-0 3, Os XC 0.35 0.5 V IOL-16mA 
VCC ~ MIN 

XM 0.25 0.4 IOL - 4.0 mA 
VOL Output LOW Voltage, OR E, TRF V VCC ~ MIN 

XC 0.35 0.5 IOL - 8.0 mA 

IOZH Output Off HIGH Current 00-0 3, Os 100 /lA VCC ~ MAX, VOUT ~ 2.4 V, VE ~ 2.0 V 

IOZL Output Off LOW Current 00-0 3, Os -100 /lA VCC ~ MAX, VOUT ~ 0.5 V, VE ~ 2.0 V 

1.0 40 /lA VCC ~ MAX, VIN ~ 2.7 V 
IIH Input HIGH Current 

1.0 mA VCC ~ MAX, VIN ~ 5.5 V 

I nput LOW Current, all except 0 ES, MR -0.36 
IlL Input LOW Current, OES, MR -0.72 

mA VCC ~ MAX, VIN ~ 0.4 V 

lOS 
Output Short Circuit Current 

-30 -130 mA VCC ~ MAX, VOUT ~ 0, (Note 3) 
00-03, OS, ORE, OES 

ICC Supply Current 
XM 150 mA VCC ~ MAX, Inputs Open 
XC 150 

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 ~ 250 C. 
3. Not more than one output should be shorted at a time. 

AC CHARACTERISTICS: Vee = 5.0 V, eL = 15 pF, TA = 250 e 

LIMITS 
SYMBOL PARAMETER UNITS COMMENTS 

MIN TYP MAX 

tpHL 
Propagation Delay, Negative-Going 

28 ns 
CP to IRF Output Stack not Fuli, PL LOW. 

Propagation Delay. Negative-Going 
Figures 11 and 12 

tpLH TTS to IRF 
48 ns 

tpLH, Propagation Delay, Negative-Going 45 ns 
OES LOW, TOP HIGH, 

tpHL CPSO to Os Output 30 ns Figures 13 and 14 

tPLH, Propagation Delay, Positive-Going 65 ns EO, CPSO LOW, 

tpHL TOP to Outputs 00 - 03 40 ns Figure 15 

tpHL 
Propagation Delay, Negative-Going 

30 ns OES LOW, TOP HIGH, 
CPSO to ORE Figures 13 and 14 

tpHL 
Propagation Delay, Negative-Going 

35 Paraliel Output, EO, CPSO LOW, TOP to ORE ns Figure 15 

tpLH 
Propagation Delay, Positive-Going 

60 TOP to ORE 

TTS Connected to iRF 

tDFT Fall Through Time 2.5 Ils 
TOS Connected to ORE 
IES, OES, EO, CPSO LOW, 
TOP HIGH, Figure 16 

tpLH 
Propagation Delay, Negative-Going 

60 ns 
Data in stack, TOP HIGH, 

TOS to Positive-Going ORE Figures 13and 14 
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FAIRCHILD • 9423 

AC CHARACTERISTICS (Cont'd): VCC ~ 5.0 V, CL ~ 15 pF, TA ~ 25°C 

SYMBOL PARAMETER 
MIN 

LIMITS 

TYP MAX 
UNITS COMMENTS 

tpHL 
Propagation Delay, Positive-Going 

30 ns 
Stack not Full, 

PL to Negative-Going IRF Figures 17 and 18 

tpLH 
Propagation Delay, Negative-Going 

30 ns 
PL to Positive-Going TR'F -

tpLH 
Propagation Delay, Positive-Going 

26 ns 
OESto ORE 

tpLH 
Propagation Delay, Positive-Goi ng 

30 ns Figure 18 
IES to Positive-Going IRF 

tpZL, Propagation De.lay, 
10 ns 

Propagation Delay Out of 

tpZH DE to 00,01,02,03 the High Impedance State 

tpHZ, Propagation Delay, 
10 ns 

Propagation Delay Into 

tpLZ DE to 00,01,02,03 the High Impedance State 

tpZL, Propagation Delay, Negative-Going 
13 ns 

Propagation Delay Out of 

tpZH OES to Os the High Impedance State 

tpLZ, Propagation Delay, Negative-Going 
70 ns 

Propagation Delay Into the 

tpHZ DES to Os High Impedance State 

tAP 
Parallel Appearance Time, ns 

Time elapsed between ORE 
ORE to 00 - 03 going HIGH and valid data 

Serial Appearance Time. 
appearing at output. Negative 

tAS 6.0 ns number indicates data available 
Ci'RE to Os before ORE goes HIGH. 

AC SET-UP REQUIREMENTS: VCC = 5.0 V, CL ~ 15 pF, TA ~ 25°C 

SYMBOL PARAMETER 
MIN 

LIMITS 

TYP MAX 
UNITS COMMENTS 

tpWH CPSI Pulse Width (HIGH) ns Stack not full, PL LOW, 

tpWL CPSI Pulse Width (LOW) ns Figures 11 and 12 

tpWH PL Pulse Width (HIGH) ns Stack not full, Figures 17 and 18 

tpWL 
TTS Pulse Width (LOW) Serial or 

ns 
Stack not full, 

Parallel Mode Figures 11, 12, 17, 18 

tpWL MR Pulse Width (LOW) ns Figure 16 

tpWH TOP Pulse Width (High) ns CPSO LOW, data available in stack, 

tpWL TOP Pulse Width (LOW) ns Figure 15 

tpWH CPSO Pulse Width (HIGH) ns TOP HIGH, data in stack, 

tpWL ~ Pulse Width (LOW) ns Figures 13 and 14 

ts Set-up Time, Os to Negative CPSI ns PL LOW, Figures 11 and 12 

th Hold Time, Os to CPSI ns PL LOW, Figures 11 and 12 

ts 
Set-up Time, TTS to IRF Serial 

ns Figures 11, 12, 17, 18 
or Parallel Mode 

ts 
Set-up Time Negative-Going ORE 

ns 
TOP HIGH, 

to Negative-Going TOS Figures 13 a~d 14 

tree Recovery Time MR to any Input ns Figure 16 

ts Set-up Time, Negative-Going IES to CPSI ns Figure 12 

ts Set-up Time, Negative-Going TTS to CPSI ns Figure 12 

ts Set-up Time, Parallel Inputs to PL ns Length of time parallel inputs must be 
applied prior to rising edge of PL. 

th Hold Time, Parallel Inputs to PL ns 
Length of time parallel inputs mllst 
ream in applied after falling edge of PL. 
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ORDER AND PACKAGE INFORMATION 

Fairchild bipolar memories may be ordered by using a simplified purchasing code where the pack­
age style and temperature range is defined"as follows: 

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

XXXXX D C 

~Tempe,",",e Renge Code 

Package Code 

L.-______ Device Type 

In order to accommodate varying die sizes and numbers of pins (16, 18, 24, etc.), a number of dif­
ferent package forms are required. The Package Information list on the following pages indicates 
the specific package codes currently used for each device type. The detailed package outline cor­
responding to each package code is shown at the end of this section. 

TEMPERATURE RANGES 
Two basic temperature grades are in common use: C = Commercial-Industrial, OOC to +75°C; M = 
Military, -55°C to +125°C. Exact values and conditions are indicated on the data sheets. 

EXAMPLES: 

(a) 93415FM 
This number code indicated a 93415 1024 x 1 RAM in a flatpak with military temperature 
rating. 

(b) 93421 DC 
This number code indicates a 93421 256 x 1 RAM in a ceramic dual in-line package with 
commercial temperature rating. 

(c) 93436PC 
This number code indicates a 93436 512 x 4 PROM in a plastic package with a commercial 
temperature rating. 

DEVICE IDENTIFICATION/MARKING 
All Fairchild standard catalog bipolar memories will be marked as follows: 

Device Type XX 
Date Code 
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Military 1M) Commercial IC)/Industrial 

DEVICE -55°C to +125°C DEVICE O°C to +75°C 

Ceramic Flatpak IF) Ceramic Plastic Flatpak IF) 
DIP (0) DIPID) DIPIP) 

Fl0145A Fl0145A 68 98 4L 
F10405 - Fl0405 6E 48 
Fl0410 Fl0410 6F 98 48 
Fl0411 - - Fl0411 6F 98 48 
Fl0414 - Fl0414 6E - 48 
Fl00414 - Fl00414 6E 48 
F10415 Fl0415 6E 48 
Fl0415A - Fl0415A 6E 48 
F100415 - Fl00415 6E - 48 
Fl0416 - Fl0416 6E 48 
Fl00416 - Fl00416 6E - 48 
Fl0470 Fl0470 7D 

93410 6F 48 93410 6F 98 48 
93410A - 93410A 6F 98 48 
93411 6F 48 93411 6F 98 48 
93411A 93411A 6F 98 48 
93L412 8T 4R 93L412 8T - 4R 
93412 8T 4R 93412 8T 4R 
93L415 6J 4B 93L415 6J 98 48 
93415 6J 48 93415 6J 98 4B 
93415A 93415A 6J 9B 48 
93417 6E,6J 3D,4B 93417 6E, 6J 98 3D,4B 
93419 7Y 93419 7Y - -
93L420 6F 4B 93L420 6F 9B 48 
93L421 6F 48 93L421 6F 9B 48 
93421 6F 4B 93421 6F 98 48 
93421A 93421A 6F 98 48 
93L422 8T 4R 93L422 8T - 4R 
93422 8T 4R 93422 8T - 4R 
93L425 6J 4B 93L425 6J 9B 48 
93425 6J 48 93425 6J 98 48 
93425A 93425A 6J 98 48 
93427 6E, 6J 3D, 48 93427 6E,6J 98 3D, 4B 
93431 6E, 6J 3D, 48 93431 6E,6J 98 3D, 48 
93432 6M,6N 4R 93442 6M,6N 9N 4R 
93436 6E, 6J 3D, 48 93436 6E,6J 98 3D, 48 
93438 6M,6N 4R 93438 6M,6N 9N 4R 
93441 6E, 6J 3D, 48 93441 6E,6J 9B 3D,4B 
93442 6M,6N 4R 93442 6M,6N 9N 4R 
93446 6E,6J 3D,4B 93446 6E, 6J 98 3D, 4B 
93448 6M,6N 4R 93448 6M,6N 9N 4R 
93450 6M,6N - 93450 6M,6N 9N 4R 
93451 6M,6N 93451 6M,6N 9N 4R 
93452 7D,4N - 93452 7D,4N 9M 
93453 7D,4N 93453 7D,4N 9M 
93454 6M,6N 4R 93454 6M,6N 9N 4R 
93457 6E,6J 3D, 48 93457 6E, 6J 98 3D, 48 
93458 7Y 93458 7Y -
93459 7Y - 93459 7Y -
93464 6M 4R 93464 6E 9N 4R 
93467 6E,6J 3D, 48 93467 6E,6J 98 3D, 48 
93470 7D 93470 7D 9M 
93471 7D 93471 7D 9M -
93481 93481 6E 98 4B 
93481A - - 93481A 6E 9B 4B 

9403 60 4M 9403 60 9U 4M 
9406 60 4M 9406 60 9U 4M 
9410 7D 9410 7D 9M 
9423 60 4M 9423 60 9U 4M 



HI-REL PROCESSING 
Fairchild's Bipolar Memory/ECl Products Division offers HI-REl processing for both military and com­
mercial customers. Fairchild's UNIQUE 38510 program provides military customers an opportunity to 
purchase state-of-the-art lSI memory circuits processed to the latest version of Mll-M-38510/Mll­
STD-883. The UNIQUE 38510 program is available for processing to specific customer drawings or may 
be ordered directly from the QB or QC processing flow. 

For commercial customers, the reliability of standard product can be improved by requiring burn-in on 
all devices with the QP process flow. 

All HI-REl TIL RAMs and ROM/PROMs may be purchased in dual in-line and flatpak ceramic packages, 
with the exception of the 93419 which is only available in the dual in-line package. 

In addition to the HI-REl processing flows shown, these additional HI-REl steps are available upon re­
quest: 

- State-side assembly 

- Radiography MTD 2012 

- SEM Analysis 

- PROM Programming (single or multiple pulse) 

- Special lead form 

- Read and record critical parameters before 
and after burn-in 
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Mlt-STD-883A 
METHOD 5004.3 

Preseal Visual 
MTD 2010 

Bond Strength 

Seal 

High Temp Storage 

,MTD 1008 

, 

Temperature Cycle 

MTD 1010 

Constant Acceler-
ation 
MTD 2001 

HI-REL PROCESSING FLOWS 

MILITARY CUSTOMERS 
UNIQUE 38510 

DESCRIPTION QB 

Condo B Optimum Visual Criteria PRESEAL VISUAL 

f--
CONDo B 

I 
Bond strength is monitored on a sample BOND STRENGTH 

basis three times per shift per machine ACCEPTANCE 

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

I 
Condo C Tstg = 150°C BAKE 

- CONDo C 
24 HRS. 

I 
Condo C -65°j150°C 10 cycles TEMP CYCLE 

-
CONDo C 

I 
Condo E 30000 G's Yl CENTRIFUGE 

- COND.E 
Yl ONLY 

QC 

PRESEAL VISUAL 

CONDo B 

BAKE 
CONDo C 
24 HRS. 

TEMP CYCLE 

CONDo C 

CENTRIFUGE 
CONDo E 
Yl 0NLY 

COMMERCIAL CUSTOMERS 
STD PRODUCT PLUS BURN-IN 

QP 

PRESEAL VISUAL 
FAIRCHILD STD 

FICF-ST-2011 

SEAL I 

TEMP CYCLE 
MTD 1010,5 CYCLES 

CONDo C 

t 



Hermetic Seal Condo A Fine-Helium 5x10-B cc/sec HERMETICITY HERMETICITY HERMETICITY 
MTD 1014 Condo B Fine-Radiflo 5x10 -Bee/sec CONDo A/B CONDo A/B CONDo C1 

Condo C1 Gross-FC43/Hot 10-5 cc/sec - COND.C2 CONDo C2 
Condo C2 Gross-FC7B/Vacuum 10-3 cc/sec 

I 
Pre Burn-in 25°C DC electrical testing to OPTIONAL 
Electrical remove rejects prior to - PRE B/I ELECT 
5004 submission to burn-in screen 25°C DC 

I 
Burn-in Screen BURN-IN BURN-IN 
MTD 1015 168 HRS @ 125°C 160 HRS @ 125°C 

I 
Post Burn-in Post Burn-in electrical screening POST B/I ELECT FINAL ELECT 

, 
FINAL ELECT 

Electrical to cull out devices which failed as 25°C DC 25°C DC 25°C DC 
5004 a result of burn-in. - +125°C DC 25°C FUNCTION 25°C FUNCTION 

-55°C DC 
25°C AC 

25°C FUNCTION 

I 
00 .:., Quality Conformance Group A: Electrical Characteristics QUALITY QUALITY QA ACCEPTANCE 

Inspection Group B: Package oriented Tests CONFORMANCE CONFORMANCE GPA.B.C 
MTD 5005 Group C: Die-related Tests - GPA.B.C.D GPA.B.C.D 

Group D: Package Tests 

I 
External Visual 3X. 10X magnification: Verify EXTERNAL VISUAL EXTERNAL VISUAL EXTERNAL VISUAL 
MTD 2009 dimensions. configuration, lead - MTD 2009 MTD 2009 100% 

structure. marking and workmanship 

III 



PACKAGE OUTLINES 

16-Pin Flatpak 3D 
PIN NO.1 IDENT 
.008)( .010 (.203 x .254) 

r 
.362 

(9.194) 

-1 
.408 (lO.363) NL _=r 

.007 (.177) .010 (.254) 

~'0041'1061 r NOM. 

~ I I~ • r-L--J 
. 0101.2541 I I .200 15.0BOll.08S 12.'591 

MIN. -----.. ~ .180(4.572) .065 (t.651) 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are Ni Au plated kovar 
Cap is kovar 
Base is AI203 
Package weight is 0.6 gram 

16-Pin Cerpak 

! 
.050 I 
I',:~~~I I 

.409/10.389) 

.01910.4831 .371 (9.4231 

.016(0.381) r 

TVP. ~ =:= h:~~g I B 9 I :~~g 
18.890T! liB 8901 
16.3601 16.3501 .076 )1.9051 :gg: ~g: ~~~~ TYP. TYP. .060 (1.524) 

+====9 I==--L I , 
I .283 (7.188) .1 .024(0.610) 
~.247 (6.274}1 TYP. 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated alloy 42 
Package weight is 0.4 gram 

4L 

8-8 

.019 (.482) 

.015 (.381) 
TVP. 

16-Pin Cerpak 

~ 8 

-r- ~ .350 !-----~ 
.250 I 

(8.890)1 
16.3501 
TYP, 

48 

.006 (.152) .085 (2.159) 

00!:c==={~~~~~~~~~~·0~60=lt1.5241 --;- --L! 
I ' 

.050 (1.270) TYL 

L 
f 

.019 (.483) 

.015 (.3an 
TVP 

.280 (7.112) _I .038 (.975) 
- .245 (6.223) ~ TYP. 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated kovar or alloy 42 
Package weight is 0.4 gram 

24-Pin Cerpak 

,. 
2 

24§j 
23 
22 
21 
20 
19 .620 

7 
8 
9 
10 

" 

18 
17 
16 
15 
14 

(15.748) 

T 
13 I 

~.350 IB.B901~ 
.250 (6.350) .090 (2.286) 

.065 (1.651) 

I I 
.006 (.152) I .395 (1O.033) I 
.004 {.1021 1----.365 (9.271) ---1 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated alloy 42 
Package weight is 0.8 gram 

I 

4M 

Pin numbers for reference only 



PACKAGE OUTLINES 

24-Pin Flatpak 

(1,778) 
.070 

~ =: 

4R 

I L ~ I --'--
0301762}~1 -+ ~L0061.'52} 

:020 (:508) .0385 (977) .335 (8.509) .004 (101) 
---.0365 (.927) .250 (6.350) 

SQ. TYP. 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Metal cap and base 
Pins are gold-plated kovar 
Package weight is 0.6 gram 

16-Pin Ceramic Dual In-line 

-t -
.300 (7.620) 
.278 (7 OBl) 

(Metal Cap) 6E 

_I -'o~~~~ .310 (7.874) r- -~'290 (7.366) 

: ~ ~~ :~:~~!: :~~~ ~t~;~: .025 

SEATING L-:ll;=;=;=~;=;'O;=;=;=~':=;-= (~~~~) 
I r -I .285 (7.239') I .265 (6.731) 

PLANE -.l ~ .01210305} 
~ 1--.010 (0.254) 

--1-
.125 (3,175) i 

MINL __ • 

-I, 
.110 (2 794) 
. 090 (2.286) 

TVP 

NOTES: 

1_{9~5i55)_1 
MAX . 

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

Pins are gold-plated nickel alloy 42 
Base is AI203 
Cap is gold-plated kovar 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal you 

practice for .020" (0.508) diameter pin 
Package weight is 2.0 grams 

8-9 

16-Pin Ceramic Dual In-line 
r-.785 (19.939)-----j 

1 [\, !\ A·045 
11.143} f\ A III 

~~8~~-LLL~~LL~~ 

(S.8S3) 
.271 

(G.ZZ3) 
.245 

.025 (.635) R 
NOM. 

-!-~TT"-n_.ro"TTTT 

.110 (2.794) 

.090 (2,.286) 
TVP 

NOTES: 

L1940} -
.0370-

(,686) 
.027 

STANDOFF 

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

Pins are tin-plated alloy 42 
Cap and Base is AI203 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal you 

practice for .020" (0.508) diameter pin 
Package weight is 2.0 grams 

16-Pin Ceramic Dual In-line 

~.786 (19.939)------1 

1 [\, !\ !\.750 119.0501n, A III 
1 8 

.025 (.635) R 
NOM . 

.271 (6.883) 

. 245 (6.223) 

_I TrTTT"1"'T"T'1""TT"rT'TTT 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated alloy 42 
Cap and Base is AI203 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal you 

practice for .020" (0.508) diameter pin 
Package weight is 2.0 grams 

68 

6F 

Pin numbers for reference only 
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PACKAGE OUTLINES 

16-Pin Ceramic Dual In-line 
r-.785 119.939)---1 

11\ A A·755(19050)A A III 

NOTES: 

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

Pins are tin-plated alloy 42 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with positive 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020" (0.51) diameter pin 
Package weight is 2.2 grams 

'The .037/.027 dimensions does not apply 
to the corner pi ns 

24-Pin Ceramic Dual In-line 

r-----,.200 f30.480'-----j 

11\1\1\1 MAX. .,1\/\/\ I 

~i~" C::::::J·~ ~=" 
_.11 v.0• 611.65') i L.025 1.635) 

1-.0451,.'431 --, NOM. 

60 

.190 (4.826) ~.400 ~ 

.140 (3.556) (10.160) -t----- .020 (0.508) NOM. 

L~M ~ ~ ~ I PLANE (~~~ SEATING 011 

.135(3.429) I 110 037 020(508) (.229) 

.11512.9211-1 ~.794) i.940)--H-:01 • i406) ~.~~&,~ 
,090 .027 MAX 

(2.286) ST~:~bFF . 
WIDTH 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole 

rows on .400" (10.16) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling should equal your 

practice for .020" (0.51) diameter pin 
Pins are tin-plated alloy 42 

6J 24-Pin Dual In-line 6M 
Side Braze Package (BPM) 
i+-----1.212 (30.785)~ 
I .... 1.188130.'75) I 

.03010.7621 
R 

.590 (14.986) 

,=-~"...,.r===,==r;=n;j,...,rcr."...i (14.35') 

.16014.064) .060 (1.5241 .610 1'5.4941 
L.11012.794) .02510.635);( [590 (14.986)J 

SEATING ~ .011 10.2791 T+~L.I 
PLANE I -- --.009 (0.229) 

.110 12794) ~ ~ ~ -I~ ~ (1'7;~5)~ 

.09012.286) .052 (1.32') .02010.508) 13.'75) MAX. 
TYP. .040 (1.0'61 .01610.4061 MIN. 

TYP. TYP. 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Cap is gold-plated kovar 
Base is ceramic 
Pins are intended for insertion in hole 

rows on .600" (15.24) centers 
Board-drilling dimensions should equal your 

practice for .020" (0.51) diameter pin 
Pins are nickel-gold plated kovar 
Package weight is 4.0 grams 

14-Pin Ceramic Dual In-line 7A 
r--- 785 (19939J~ 

I A A I 755 (19177J
l 
!\ A I 

~EI ~ ~ : : : : ~ t ~&:"" 
- I I_065/1651 J 

8-10 

--1 045 (1 143) 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 

~.375 (9.525J--l 
NOM. 

Pins are intended for insertion in hole 
rows on .300" (7.62) centers 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

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

Pins are tin-plated alloy 42 
Package weight is 2.0 grams 

Pin numbers for reference only 



PACKAGE OUTLINES 

l8-Pin Ceramic Dual In-line 70 
r-___ .900 122.8601 ___ .-----1. 
I rt .S80 (22.352) I 

::f.:I~::::::: J~~~'"" 
--i I-~:~ II~~~~)I 

(5~~i3) .310 

.170 1-J?2~~4~ 

(4~3t'"' ~nN¥VrrnfW'"- II "~, I MIN. 

I _lSEATING 

. ( _ : ' •. 045111431 .00912291 
-I .....: II 'fPlAN • 

, ! I 110' -----"1, __ .015(.381) , ~ 
.165 __ -L{2 794) _ 1~·037" (.940) _J, .020 (.50B) I _.375 (9.525) 

(4.191) I I 090 .027 (.686) '1.016 (A06) r- NOM. 

(2~~20) (~~~6) ST~I~~~FF 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated kovar 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with positive 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020" (0.51) diameter pin 
'The .037/ .027 dimensions does not apply 

to the corner pins 

28-Pin Ceramic Dual In-line 
(Metal Cap) 

.025 (.0635) R 

7Y 22-Pin Ceramic Dual In-line 
(Metal Cap) 

r---,.095 (27.812)--------! 
1 ___ 1.065 (27.051) I 

aT 

L (15.494) 

j .060 (1.524) .~~g 
.050 (1.270) .130 (3.302) 

MIN. .090 (2.286) .40411.0161 E'4'986~ 
(12.700) 

.095 (2.413) (4.064) r .500;;l 
.060(1.524) .065(1.651) .160 .480 ~,..,,-,!_~~~--.l ~~ 

'Hn.HHHAJ''''C I II .040 (1.011i'61;-n.".,,,,,n;;=n=nr=="'~12' ~~41 (126921 

~ I~ f t ~~b~lg~: 
r--J I- -J1-.020I508) ~714~ 

.12513.175) .0161.4061 ;~~. 
MIN. 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are gold-plated kovar 
Package weight is 4.0 grams 
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NOTES: 

.040 L·400 J 
(1.0161 110.1601 

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

Pins are intended for insertion in hole 
rows on .400" (10.1 6) centers 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

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

Pins are gold-plated kovar 

Pin numbers for reference only 

I 



PACKAGE OUTLINES 

16-Pin Plastic Dual In-line 98 

.025 (0.635) 

.020 (0.508)~ r .760 (19.304) l Ir - - .740 (18.796) - ---11 30" .0'2 (0.305) 

~::f~( : ; : ; : l,~~:·~i~ 
I ,'(1.905) ~ 

.065 (1.651) I 1-' I I .025 (0.635) 

.045 (1.143)-j --1 f- NOM. 

.020 (0.508) r 300 (7 620) .010 (0.254) 
290 (7366) 

!1~'0'5 200 (5 080) (0381) 
MAX NOM 

Seating t I _1 

j I 
Place , J I -- f 

150(38101L 1'10 L *o~; II 020(0508) I 375 NOM I 
, 00 (2 540) - 090 027 --II-- 0'6 (0406) I--- (9525) --I 

(2.794) (0.940) 
(2.286) (0.686) 

STANDOFF 
WIDTH 

.011 

.009 
(0.279) 
(0.229) 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin-plated alloy 42 

'Package material varies depending on 
the product line 

Pins are intended for insertion in hole 
rows on .300" (7.62) centers 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

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

"Notch or ejector hole varies depending 
on the product line 

"'The .037/ .027 dimension does not apply 
to the corner pins 

Package weight is 0.9 gram 

18-Pin Plastic Dual In-line 9M 

r~~-~ ~~.~ ~ "",." 
~::~I: i~ V V V £ifO"" 

Il )) 083(2108) 310(7874) 

(5080) 030 085 (6.~~~) 
L 200 J 073 (1 854) rl290 (7 366)~ 

( 762) (2 159) r- (5 867)~ 11 020.075 231 
5' TVP ( 5081(1 905) ...-11_ ;-________ ,--_--".---± I \ 5'TVP 

'49 (3~;k.Fl~cr'Fi''''r_FF"'FF1=F'''FrFI! I .139 (3.531)H 

1='-i-
.020 I 
(.508) 
MIN . 

. 050 (1.270)-.1 
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NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole 

rows on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020" (0.51) diameter pin 
Pins are tin-plated kovar or alloy 42 

Pin numbers for reference only 



PACKAGE OUTLINES 

24-Pin Plastic Dual In-line 

1=,.260132.0041::1 
1.240(31.496) 

nnnnnn 

,--- 12 1 
I I /,046 (1.143) R 

.560114.2241 (V .0351·8891 

.540113.7161 '( 

L 13 24 

VVi'1'~ u_,:, u, u.':'. v U w I 
~ 1--.065116.5101 i .09012.2861 

,046(1.143) --I ~.066p.651) 

.16514.1911 

"45t"~~·':J'" Ir,aoo (15.2401j 
NOM. 

r-=-I 
--.l SEATING 

.011 (.279) 

.009(.2281 1 ~~ ~NE +-. '127941 
.13513.4291 I I '.il0 .037(.940) II .0201.508) 
.'15 (2.9211.--1 r-.090 .027 (.686) -0-.016 (.406) 

1-.700 117.780)~ 
MAX. 

(2.286) STANDOFF 
WIDTH 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole 

rows on .600" (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020" (0.50B) diameter pin 
Pins are tin-plated kovar or alloy 42 
Package weight is 2.7 grams 

24-Pin Plastic Dual In-line 

r---------,.200 (30.480)----1 

11\1\1\/ MAX. \1\1\/\ I 

~El::::::::::~=::~'· 
-=1 ~.06511.651) -i L.025 1.635) 

.045 (1.143) NOM . 

. 165 (4.191) 

.145 (3.683) 

t r;;;;:::;;;::;:;:;;::;;::;:;;:;;::;:::;~ .02010.508) 

~ -.!N. SEATING 

1. ~ ~ f PLANE .011 1.2791 +- .0091.229) 

,135(3.429) I h' ,"0 .037(.940) 11 .020(.508) I .500(12.700) I 
.115(2.921)-i (2.794) .027(.686) -H·-.016 (.406) I- MAX. -l 

.090 STANDOFF 
(2.286) WIDTH 

NOTES: 
All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole 

rows on .400" (10.16) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling should equal your 

practice for .020" (0.51) diameter pin 
Pins are tin-plated alloy 42 
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9U 

I 

Pin numbers for reference only 





FAIRCHILD FIELD SALES OFFICES, 
REPRESENTATIVES AND DISTRIBUTORS 



CHAPTER 9 

• Fairchild Field Sales Offices, Representatives 
and Distributors 



FAIRCHILD FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 

ALABAMA 
HALLMARK ELECTRONICS 
4739 Commercial Drive 
Huntsville, Alabama 35805 
Tel: 205·837·87001WX· 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 DaUas, Texas) 

ARIZONA 
HAMllTON/AVNET ELECTRONICS 
2615 S. 21st Street 
Phoenix, Anzona 85034 
Tel 602·275·7851 TWX 910·951·1535 

LIBERTY ELECTRONICSI ARIZONA 
3130 N. 27th Avenue 
Phoenix, Anzona 85016 
Tel: 602-257-1272 TWX' 910·951-4282 

MIRCO ELECTRONIC DISTRIBUTORS 
2005 West Peoria Avenue 
Phoenix, Arizona 85029 
Tel; 602·944·2281 
Telex: 668·403 

STERLING ELECTRONICS 
PO. Drawer 20867 (ZIp code 85036) 
2001 E. Umversltv Drive 
Phoenix, Amona 85034 
Tel. 602-258-4531 Telex 667317 

CALIFORNIA 
AVNET ELECTRONICS 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel" 714-754-6111 (Orange County) 

213-558-2345 (Los Angeles) 
TWX, 910·595·1928 

8ELL 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 

G.S. MARSHALL COMPANY 
9674 Telstar Avenue 
EI 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 

HAMILTON ELECTRO SALES 
10912 W. Washington Blvd. 
Culver City, Califorma 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 DlegC, Cali forma 92123 
Tel: 714-279-2421 
Telex: HAMAVELEC SDG 69-5415 

LIBERTY ELECTRONICS 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100TWX 910-348·7111 

LIBERTY ELECTRONICS/SAN DIEGO 
8248 Mercury Court 
San DiegO, California 92111 
Tel: 714-565-9171 TWX 910·335·1590 

COLORAOO 
CENTURY ELECTRONICS 
8155 West 48th Avenue 
Wheatndge, Colorado 80033 
Tel: 303-424·1985 TWX: 910·938·0393 

CRAMER ELECTRONICS 
5465 East Evans Place at Hudson 
Denver, Colorado 80222 
Tel: 303/758-2100 

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 
CRAMER ELECTRONICS 
35 Dodge Avenue 
Wharton Brook Industrial Center 
North Haven, Connecticut 06473 
Tel: 203·239-5641 

HAMILTONI 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 Mam Street 
Norwalk, Connecticut 06851 
Tel: 203-853·1515 

SCHWEBER ELECTRONICS 
Finance Dnve 
Commerce Industrial Park 
Danbury, ConnectIcut 06810 
Tel: 203·792·3500 

FLORIDA 
CRAMER ELECTRONICS 
4035 N. 29th Avenue 
Hollywood, Florida 33020 
Tel: 305/923-8181 

CRAMER ELECTRONICS 
345 North Graham Avenue 
Orlando, Flonda 32814 
Tel: 305-894-1511 

HALLMARK ELECTRONICS 
1302 W. McNab Road 
Ft. Lauderdale, Florida 33309 
Tel. 305·971·9280 TWX: 510·956·3092 

HALLMARK ELECTRONICS 
7233 Lake Ellenor Drive 
Orlando, Flonda 32809 
Tel: 305-855-4020 TWX: 810·850·0183 

HAMIL TONI AVNET ELECTRONICS 
6800 N.W 20th Avenue 
Ft. Lauderdale, Florida 33309 
Tel' 305-971-2900 TWX 510-954-9808 

SCHWEBER ELECTRQ,NICS 
2830 North 28th Terrace 
Hollywood, Flonda 33020 
TeL 305·927·0511 TWX. 510954·0304 

GEORGIA 
HAMILTON/AVNET ELECTRONICS 
6700 Interstate 85 Access Road, SUite 1 E 
Norcross, Ga. 30071 
Tel. 404-448-0800 
Telex. None ~ use HAMAVLECB OAL 73 0511 

(Regional Hq In Dallas, Texas) 

LYKES ELECTRONICS CORP 
6447 Atlantic Blvd. 
Norcross, Georgia 30071 
Tel: 404-449~94oo 

ILLINOIS 

HALLMARK ELECTRONICS, INC 
180 Crossen Avenue 
Elk Grove Village. IllinOIS 60007 
Tel 3124378800 

HAMILTON/AVNET ELECTRONICS 
3901 N. 25th Avenue 
Schiller Park. illinOIS 60176 
Tel: 312-678-6310 TWX: 910-227-0060 

KIERULFF ELECTRONICS 
86 Gordon Street 
Elk Grove Village, Illinois 60007 
Tel: 312·640·0200 TWX: 910·227-3166 
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SCHWEBER ELECTRONICS, INC. 
1275 Brummet Avenue 
Elk Grove Village, III. 60007 
Tel 312-593-2740 TWX 910-222-3453 

f 
SEMICONDUCTOR SPECIALISTS, INC 
(mailing address) 
O'Hare International Airport 
P.O. Box 66125 
Chicago, IllinOIS 60666 

(shiPPing address) 
195 Spangler Avenue 
Elmhurst Industrial Park 
Elmhurst, illinOIS 60126 
Tel: 312-279-1000 TWX 910-254-0169 

! 

INDIANA 
GRAHAM ELECTRONICS SUPPLY, INC 
13.3 So. Pennsylvania Street 
Indianapolis, Indiana 46204 
Tel: 317-634-84B6TWX 810·341·34~1 

PIONEER INDIANA ELECTRONICS, INC. 
6408 Castieplace Drive 
Indlanapohs, Indiana 46250 
Tel. 317-849-7300 TWX 810·260-1"794 

KANSAS 

HALLMARK ELECTRONICS, INC 
11870 West 91 st Street 
Shawnee MISSion, Kansas 66214 
Tel 913-888-4746 

HAMILTON/AVNE'T 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 
Metalfle, LOUisiana 70002 
Tel: 504·887-7610 
Telell STERLE LEe MRIE 58·328 

MARYLAND 

HALLMARK ELECTRONICS. INC 
6655 Amberton Drive 
Baltimore, Maryland 21227 
Tel,301 796-9300 

HAMILTQN/AVNET ELECTRONICS 
(mailing address) 
Frrendship International Airport 
POBox 8647 
BaltImore, Maryland 21240 

7255 Standard Drive (shiPPing address) 
Hanover, Maryland 21076 
Tel. 301·796·5000 TWX 710·862·1861 
Telex HAMAVLECA ~NVE 87·968 

PIONEER WASHINGTON ELECTRONICS. INC 
9100 Gaither Road 
GaitherSburg, Maryland 20760 
Tel 301-948·0710TWX 710.828.9784 

SCHWEBER ELECTRONICS 
5640 Fisher Lane 
RockVille, Maryland 20852 
Tel 301-881·2970 TWX 710·828·0536 

MASSACHUSETTS 
CRAMER ELECTRONICS 
85 Wells Avenue 
Newton Centre, Massachusetts 02159 
Tel 617·964·4000 

GERBER ELECTRONICS 
852 PrOVidence Highway 
US. Route 1 
Dedham, Massachufietts 02026 
Tel: 617-329-2400 

HAMILTON/AVNET ELECTRONICS 
100 E. Commerce Way 
Woburn, Massachusetts 01801 
Tel. 617·933-8000 TWX: 71O·332·1:l01 

HARVEY ELECTRONICS 
44 Hartwell Ave. 
LeXington, Massachusetts 02173 
Tel: 617-861-9200 TWX. 710·326-6617 

SCHWEBER ELECTRONICS 
213 Third Avenue 
Waltham, Massachusetts 02154 
Tel' 617-890·8484 

• 



FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 

MICHIGAN 
HAMtLTON~ AVNET ELECTRONICS 
12870 Farmington Rd 
LIVonia, Michigan 48150 
TeJ 313·522·4700TWX 810·242·8775 

PIONEER 'DETROIT 
13485 Stamford 
Livonia, Michigan 48150 
Tel 313-525-1800 

SCHWEBER ELECTRONICS 
86 Executive Dnve 
Troy. Michigan 48084 
Tel' 313·583·9242 

SHERIDAN SALES CO 
24543 Indoplex Dnve (P 0 80x 529) 
Farmington. Mlch 48024 
Tel 313-477·3800 

MINNESOTA 
HAMILTON/AVNET ELECTRONICS 
7683 Washington Ave South 
Edina. Minnesota 55435 
Tel 612-941·3801 
TWX None - use 910-227-0060 

(Regional Hq In Chicago, lII.) 

SCHWEBER ELECTRONICS 
7402 Washington Ave South 
Eden Prairie. Minnesota 55343 
Tel' 612·941-5280 

SEMICONDUCTOR SPECIALISTS, INC 
8030 Cedar Avenue South 
Minneapolis, Minnesota 55420 
Tel' 612·854·8841 TWX 910-576-2812 

MISSOURI 
HALLMARK ELECTRONICS INC 
13789 Rider Trail 
Earth City, Missouri 63045 
Tel 314291·5350 

HAMILTON/AVNET ELECTRONICS 
364 Brookes Lane 
Hazelwood, MISSOUri 63042 
Tel: 314·731·1144 TWX 910·762·0606 

SEMICONDUCTOR SPECIALISTS. INC 
3805 N, Oak Trafficway 
Kans~s City. Mo 64116 
Tel 816·452·3900 TWX' 910·771-2114 

NEW JERSEY 
HAMILTON/AVNET ELECTRONICS 
218 Little Falls Road 
Cedar Grove. New Jersey 07009 
Tel' 201·239-0800 TWX 710·994-5787 

HAMILTON/AVNET ELECTRONICS 
113 Gaither Drive 
East Gate Industrial Park 
Mt. Laurel. N.J 08057 
Tel: 609·~34-2133 TWX: 710·897·1405 

SCHWEBER ELECTRONICS 
43 8elmont Dnve 
Somerset. N,J. 08873 
Tel: 201·469-6008 TWX, 710·480-4733 

STERLING ELECTRONICS 
774 Pfeiffer Blvd 
Perth Amboy. N ,J 08861 
Tel' 201-442-8000 Telex' 138-679 

WILSHIRE ELECTRONICS 
855 Industrial Highway. Unit #5 
Clnnaninson. New Jersey 08077 
Tel: 215·627·1920 

WILSHIRE ELECTRONICS 
1111 Pauli son Avenue 
Clifton. New Jersey 07011 
Tel 201·365·2600 TWX 710·989·7052 

NEW MEXICO 
CENl:URY ELECTRONICS 
121 Elizabeth. N.E. 
Albuquerque, New MeXICO 87123 
Tel: 505·292·2700 TWX: 910·9B9·0625 

HAMILTON/AVNET ELECTRONICS 
2450 Baylor Dr S E 
Albuquerque. New MeXICO 871 19 
Tel. 505-765·1500 
TWX None·- use 910·379·6486 

(RegIOnal Hq In Mt. View, Ca,) 

NEW YORK 
CRAMER ELECTRONICS 
129 Oser Avenue 
Hauppauge. N.Y. 11787 
Tel: 516/231·5682 

CRAMER ELECTRONICS 
6716 Jov Road 
E, Syracuse, N.Y. 13057 
Tel: 315/437-6671 

COMPONENTS PLUS. INC 
40 Oser Avenue 
Hauppauge. II . New York 11787 
TeJ" 516-231·9200 TWX 510-227·9869 

HAMil TONI AVNET ELECTRONICS 
167 Clav Road 
Rochester. New York 14623 
Tel 716A42·7820 
TWX- None - use 710-332-1201 

(Regional Hq In 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, L I , New York 11590 
Tel 516-333-5800 TWX 510·222-8237 

ROCHESTER RADIO SUPPLY CO INC 
140 W Main Street 
(PO Box 1971} 
Rochester. New York 14603 
Tel. 716-454·7800 

SCHWEBER ELECTRONICS 
Jericho Turnpike 
Westbury. U , New York 11590 
Tel' 516-334-7474 TWX. 510·222-3660 

SCHWESER ELECTRONICS. INC 
2 Town Line Circle 
~ochester. New York 14623 
Tel. 716-461·4000 

SEMICONDUCTOR CONCEPTS 
145 Oser Ave 
Hauppauge, L I, New York 11 787 
Tel. 516-273·1234 TWX 510-227·6232 

SUMMIT DISTRIBUTORS, INC 
916 Main Street 
Buffalo. New York 14202 
Tel 716-884·3450TWX 710·522·1692 

NORTH CAROLINA 

CRAMER ELECTRONICS 
938 Burke Street 
Winston Salem, N.C. 27102 
Tel: 919;725-8711 

HALLMARK ELECTRONICS 
1208 Front Street. Bldg K 
Raleigh. North Carolina 27609 
Tel 919-832·4465 TWX 510-9281831 

KIRKMAN ELECTRONICS. INC 
901 W Second Street 
Winston-Salem. North Carolina 27108 
Tel: 919·722-9131 

PIONEER/CAROLINA ELECTRONICS 
2906 BaltiC Avenue 
Greensboro, North Carolina 27406 
Tel: 919-273-4441 

OHIO 
HAMILTON/AVNET ELECTRONICS 
761 Beta Dnve. Suile "e" 
Cleveland, OhiO 44143 
Tel' 216-461-1400 
TWX: None - use 910-227 ·0060 

(Regional Hq, In Chicago. Ill.) 

HAMILTON/AVNET ELECTRONICS 
118 Westpark Road 
Dayton. Ohio 45459 
Tel: 513-433·0610 TWX: 810-450-2531 

PIONEER/CLEVELAND 
4800 East 131 st Street 
Cleveland. OhiO 44105 
Tel: 216-587 -3600 

PIONEER/DAYTON 
1900 Troy Street 
Dayton, Ohio 45404 
Tel: 513-236-9900 TWX: 810-459-1622 

SCHWEBER ELECTRONICS 
23880 Commerce Park Road 
Beachwood. OhiO 44122 
Tel' 216-464-2970 TWX: 810-427-9441 
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SHERIDAN SALES COMPANY 
23224 Commerce Park Road 
Beachwood OhiO 44122 
Tel: 216·831-0130 TWX- 810·427·2957 

SHERIDAN SALES CO 
(mailing address) 
PO. Bo)( 37826 
Cmcmnatl, 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 215-355·73OOTWX 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 412·782-23OOlWX' 710·795·3122 

SCHWEBER ELECTRONICS 
101 Rock Road 
Horsham. Pennsylvama 19044 
Tel' 215-441·0600 

SHERIDAN SALES COMPANY 
1717 Penn Ave 
Suite 5009 
Pittsburgh. Pennsylvania 15221 
Tel: 412-244-1640 

SOUTH CAROLINA 
DIXIE RADIO SUPPLY CO" INC 
PO. Box 408 (Zip Code 29202) 
1900 Barnwell Street 
Columbia. South Carolina 29201 
Tel' 803-779-5332 

TEXAS 
ALLIED ELECTRONICS 
401 East 8th Street 
Fort Worth. Texas 76102 
Tel' 817-336-5401 

CRAMER ELECTRONICS 
13740 Midway Road. SUite 700 
Dallas. Texas 75240 
Tel: 214-661-9300 

HALLMARK ELECTRONICS 
9333 Forest Lane 
Dallas. Texas 75231 
Tel: 214·231-61" 

HALLMARK ELECTRONICS, INC 
8000 Westglen 
Houston, Texas 77063 
Tel 713-781·6100 

HAMILTON/AVNET ELECTRONICS 
4445 Sigma Road 
Dallas, Texas 75240 
Tel: 214·661-8661 
Telex HAMAVLECB DAL 73-0511 

HAMILTON/AVNET ELECTRONICS 
3939 Ann Arbor 
Houston. Texas 77042 
Tel. 713-780-1771 
Telex HAMAVLECB HOU 76-2589 

SCHWEBER ELECTRONICS. INC. 
14177 Proton Road 
Dallas. Texas 75240 
Tel: 214-661·5010TWX. 910-860-6493 

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 



FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 

UTAH 
CENTURY ELECTRONICS 
2150 South 300 West 
Salt Lake C.ty, Utah 84115 
Tel; 801-487-8551 TWX: 910·925-5686 

HAMILTQN;AVNET ELECTRONICS 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel' 801·972-2800 
TWN- None use 910·379·6486 

(Regional Hq. In Mt View Ca) 

WASHINGTON 
HAMILTON/AVNET ELECTRONICS 
13407 Northrup Way 
Bellevue, Washington 98005 
Tel: 206-746-8750 TWX: 910-443-2449 

LIBERTY ELECTRONICS 
5305 2nd Ave. South 
Seattle, Washington 98108 
Tel 206-763-8200 TWX' 910·444·1379 

RADAR ELECTRIC CO., INC 
'68 Western Avenue West 
Seattle. Washington 98119 
Tel: 206-282-2511 TWX' 910·444-2052 

WISCONSIN 

HAMllTONjAVNET ELECTRONICS 
2975 Moorland Road 
New Berlin, Wisconsin 531!)' 
Tel 414-784·4510 

MARSH ELECTRONICS, INC 
1563 South 100 First Street 
Milwaukee. Wisconsin 53214 
Tel' 414·475~6000 

SEMICONDUCTOR SPECIALISTS, INC. 
10855 W. Potter Road 
Wauwatosa. WisconSin 53226 
Tel: 414·257·1330 TWX: 910·262·3022 

CANADA 
CAM GAAD SUPPLY LTD 
640 42nd Avenue S E 
Calgary, Alberta. T2G 1 Y6, Canada 
Tel' 403·287·0520 Tele)(, 03·622611 

CAM GARD SUPPLY LTD. 
10505 111 th Street 
Edmonton, Alberta. TSH 3EB. Canada 
Tel: 403-426-1805 Telex: 03·72960 

CAM GARO SUPPLY LTD. 
4910 52nd Street 
Red Deer, Albana. T4N 2e8, Canada 
Tel: 403-346·2088 

CAM GARO SUPPLY LTD. 
825 Notre Dame Drive 
Kamloops. Bntlsh Columbia, V2C 5N8, Canada 
Tel: 604·372·3338 

CAM GARO SUPPLY L TO 
1717 Ellice Avenue 
Wlnnepeg, Mamtoba, R3H CNV5, Canada 
Tel: 204-786-8401 Telex' 07-57622 

CAM GARD SUPPLY L TO 
Rookwood Avenue 
Fredericton. New Brunswick, E3B 4Y9, Canada 
Tel: 506-455-8891 

CAM GARO SUPPLY LTD. 
15 Mount Royal Blvd 
Moncion, New Brunswick, elC aN6, Canada 
Tel: 506-855·2200 

CAM GARD SUPPLY LTD. 
Courtenay Center 
Saint John, New BrunSWick, E2l 2X6, Canada 
Tet: 506·657·4666 Telex: 01·447489 

CAM GARD SUPPLY LTD 
3065 Robie Street 
Halifax. Nova Scotia. 83K 4P6. Canada 
Tel: 902·454·8581 Telex' 01·921528 

CAM GARO SUPPLY L TO 
1303 Scarth Street 
Regina. Saskatchewan. S4R 2E7. Canada 
Tel: 306·525·1317 Telex. 07·12667 

CAM GARD SUPPLY L TO 
1501 Ontario Avenue 
Saskatoon, Saskatchewan. S7K 157. Canada 
Tel: 306·652·6424 Telex' 07-42825 

ELECTRO SONIC INDUSTRIAL SALES 
(TORONTO I LTD. 
1100 Gordon Baker Ad 
Willowdale, Ontario. M2H 383. Canada 
Tel' 416·494·1666 
Telex: ESSCO TOR 06·22030 
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FUTURE ELECTRONICS CORPORATION 
130 Albert Street 
Ottawa, Ontario. K1P 5G4. Canada 
Tel; 613-232-7757 

FUTURE ELECTRONICS CORPORATION 
44 Fasket Drive, Unit "24 
Rexdale. Ontario. M9W lK5. Canada 
Tel: 416·677·7820 

FUTURE ELECTRONICS CORPORATION 
5647 Ferner Street 
Montreal, Quebec. H4P 2K5, Canada 
Tel: 514·735·5775 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 
6291 Dorman Rd., Untt #16 
Mississauga. Ontario. l4V 1 H2. Canada 
Tel: 416·677·7432 TWX: 610·492·8867 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 
1735 Courtwood Crescent 
Ottawa, Ontario. K 1 Z 5LS, Canada 
Tel: 613·226·1700 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD 
2670 Paulus Street 
St. Laurent, Quebec, H4S 1G2. Canada 
Tel: 514·331·64431WX: 610·421·3731 

RAE. INDUSTRIAL ELECTRONICS, LTD 
1629 Main Street 
Vancouver. British Columt)ia, V6A 2W5, Canada 
Tel: 604·687·26211WX: 610·929·3065 
Telex: RAE·VCR 04·54550 

SEMAD ELECTRONICS L TO. 
625 Marshall Ave., Suite 2 
Dorval. Quebec, H9P lEl . Canada 
Tel: 514·636·4614 TWX: 610·422·3048 

SEMAD ELECTRONICS LTD. 
1111 Finch Ave. W., Suite 102 
Downsvlew, Ontario, M3J 2E5. Canada 
Tel: 416·635·9880 TWX: 610·492·2510 

SEMAD ELECTRONICS LTD. 
1485 Lapernere Ave 
Ottawa, Ontario, K1Z 7S8, Canada 
Tel: 613·722·6571 TWX. 610·562·8966 

• 



ALABAMA 
CARTWRIGHT & BEAN, INC 
2400 Bob Wallace Ave., Suite 201 
Huntsville, Alabama 35805 
Tel: 205·533·3509 

CALIFORNIA 
CELTEC COMPANY 
2041 Business Center Drive, Suite 211 
Irvine, California 92715 
Tel: 714-752·6111 TWX: 910-595-2512 

eEL TEG COMPANY 
15300 Ventura Blvd., Aoom 200 
Sherman Oaks, California 91403 
Tel" 213-990-3440 TWX: 910-495-2010 

CELTEe COMPANY 
7867 Convoy Court, Surte 312 
San Diego. California 92111 
Tel: 714-279-7961 TWX: 910-335-1512 

MAGNA SALES, INC. 
3212 Scott Blvd. 
Santa Clara, California 95050 
TeJ: 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 
PHOENIX SALES COMPANY 
389 Main Street 
Ridgefield, Connecticut 06877 
Tel: 203-438-9644 TWX: 710·467·0662 

FLORIDA 
LECTROMECH, INC 
303 Whooping Loop 
Altamonte Springs. Florida 32701 
Tel. 305-831-1577 TWX: 810-853-0262 

LECTROMECH, INC 
2741 North 29th Avenue, Suite 218 
Hollywood, Florida 33020 
Tel: 305-920·2291 TWX: 510-954.9793 

LECTRDMECH, INC 
5527 Bayou Grande N.E 
SI. Petersburg, Florida 33703 
Tel: 813-527·2406 

GEORGIA 
CARTWRIGHT & BEAN, INC 
P,O, Box 52846 (Zip Code 30355) 
90 W Wieuca Square. Suite 155 
Atlanta, Georgia 30342 
Tel: 404·255-5262 TWX: 810-751·3220 

ILliNOIS 
MICRO SALES, INC 
2258-B Landmeir Road 
Elk Grove Village, Illinois 60007 
Tet: 312-956-1000 TWX' 910·222-1833 

INDIANA 
LESUE M. DEVOE COMPANY 
7172 North Keystone Ave., Suite C 
Indianapolis. Indiana 46240 
Tel: 317·257-1227 TWX: 810·341·3284 

IOWA 
B.C. ELECTRONICS SALES, INC 
4403 First Avenue S.E., Suite 412 
Cedar Rapids, Iowa 52402 
Tel: 319-393-5818 

KANSAS 
B,C. ELECTRONIC SALES, INC. 
P.O. Box 788 
11495 Lenexa Drive 
Olathe, Kansas 66061 
Tel: 913·888-6680 TWX: 910-749-6414 

FAIRCHILD SALES REPRESENTATIVES 
UNllED STATES AND CANADA 

MARYLAND 
DELTA III ASSOCIATES 
5801 Annapohs Road, Suite 500 
Bladensburg, Maryland 20.710 
Tel: 301· 779·0977 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- 910-576-3483 

MISSISSIPPI 
CARTWRIGHT & BEAN. INC 
P,O. Box 16728 
5250 Galaxy Drive, Suite J 
Jackson, Mississippi 39207 
Tel: 601-981 -1368 

MISSOURI 
B.C, ELECTRONIC SALES. INC 
300 Brookes Drive, Suite 105 
Hazelwood. Missoun 63042 
Tel: 314·731-1255 TWX: 910·762·0600 

NEW JERSEY 
LDRAC SALES, INC 
580 Valley Road 
Wayne, New Jersey 07470 
Tel: 201·696-8875 TWX~ 710·988-5846 

NEW YORK 
LORAC SALES, INC. 
550 Old Country Road, Room 410 
Hicksville, New York 11801 
Tel: 516-681-8746 TWX: 510-224-6480 

TRI-TECH ELECTRONICS. INC 
3215 East Main Street 
Endwell, New York 13760 
Tef: 607·754·1094 TWX: 510-252·0891 

TRI·TECH ELECTRONICS, INC 
290 Perinton Hills Office Park 
Fairport, New York 14450 
Tel: 716·223-5720 

TRI·TECH ELECTRONICS, INC 
6836 East Genesee Street 
Fayetteville, New York 13066 
Tef: 315-446-2881 TWX: 710·541-0604 

TRI-TECH ELECTRONICS. INC. 
T5 College View Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-3880 

NORTH CAROLINA 
CARTWRIGHT AND BEAN, INC 
1165 Commercial Ave. 
Charlotte, North Carolina 28205 
Tel: 704-377-5673 

CARTWRIGHT & BEAN, INC 
P,O. Box 18465 
3948 Browning Place 
Raleigh. North Carolina 27609 
Tel: 919-781-6560 
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OHIO 
THE lYONS CORPORATION 
4812 Frederick Road, Suite 101 
Dayton, Ohio 45414 
Tel: 513-218-0714 

THE LYONS CORPORATION 
6151 Wilson Mills Road, Suite 101 
Highland Heights, OhiO 44143 
Tel: 216-461-8288 

OKLAHOMA 
TECHNICAL MARKETING 
9717 East 42nd Street, Suite 210 
Tulsa. Oklahoma 74101 
Ter: 918-622-5984 

OREGON 
QUADRA CORPORATION 
P.O, Box 23681 
4227 N.E, Azalea 
Hillsboro, Oregon 97123 
Tel: 503-225-0350 TWX: 910·443·2318 

PENNSYLVANIA 
BGR ASSOCIATES 
2500 Office Center 
2500 Maryland Road 
Willow Grove, Pennsylvania 19090 
Tel 215·657·3301 

TENNESSEE 
CARTWRIGHT & BEAN, INC 
P,O. Box 4160 
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, Sutte 102 
Dallas, Texas 75240 
Tel: 214·387-3601 TWX: 910·860·5158 

TECHNICAL MARKETING 
6430 Hillcroft. Suite 104 
Houston, Texas 77036 
Tel: 713·777-9228 

UTAH 
SIMPSON ASSOCIATES, INC 
P,O. Box 151430 
Salt Lake Cuy, Utah 84115 
Tel: 801·486-3731 

WASHINGTON 
QUADRA CORPORATION 
14825 N,E, 40th Street 
SUite 340 
Redmond, Washington 98052 
Tel. 206-883·3550 TWX- 910-449-2592 

WISCONSIN 
LARSEN ASSOCIATES 
10855 West Potter Road 
Wauwatosa, Wisconsin 53226 
Tel: 414-258-0529 TWX: 910-262-3160 

CANADA 
R.N. LONGMAN SALES. INC (L.S.I.) 
1590 Matheson 8Ivd., Unit #26-A 
MisslSsauga. Ontario. L4W lJl, Canada 
Tel: 416-625-6770 TWX: 610-492-4311 

R.N. LONGMAN SALES, INC fL.S.I.} 
1385 Mazurette Street West. SUite #3 
Montreal, Quebec, H4N 1G8, Canada 
Tel' 514-382-2552 TWX 610-421·3178 



ALABAMA 
Huntsville Office'" 
Executive Plaza 
SUite 107 
4717 University Drive, N. W. 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

ARIZONA 
Phoenix Office 
4414 N 19th Avenue 85015 
Suite G 
Tel: 602-264-4948 TWX, 910-951-1544 

CALIFORNIA 
Los Angeles Office· 
Crocker Bank Bldg 
15760 Ventura Blvd .. SUlle 1027 
Encmo 91436 
Tel 213-990"9800TWX 910·495·1776 

Santa Ana Office· 
2101 East Fourth S1. 92705 
Bldg. B. SUite 185 
Tet: 714-558-1881 TWX, 910·595·1'09 

Santa Clara Office· 
3212-3214 Scott Blvd: 
Santa Clara, 95050 
Tel' 408-244-1400 TWX 910-338-0241 

FLORIDA 
Fl. Lauderdale Office 
Suite 300·8 
1001 Northwest 62nd Street 
Ft. Lauderdale, Florida 33309 
Tel. 305-771-0320 

Orlando Office" 
Crane's Roost Office Park 
303 Whoopmg Loop 
Altamonte Springs 32701 
Tel" 305·834·7000T\NX" 810·850·0152 

GEORGIA 
Atlanta Office 
1641 Wellshlfe Lane 
Dunwoody. Ga 30338 
Tel 404·394·5298 

ILLINOIS 
Chicago Office" 
The Tower - Surte 610 
Roiling Meadows 60008 
Tel: 312·640·1000 

·Field Applications Engineer available. 

FAIRCHILD SALES OFFICES 
UNITED STATES AND CANADA 

INDIANA 
Fort Wayne Office 
2118 Inwood Drive 46805 
SUite 111 
Tel: 219·483·6453 TWX: 810·332·1507 

Indianapolis Office' 
7202 N Shadeland 46250 
Tel: 317·849·5412 T\NX 810·260-1793 

KANSAS 
Kansas City Office 
Corporate Woods 
10875 Grandview, SUite 2255 
Overland Park 66210 
Tel 913·649·3974 

MARYLAND 
Bladensburg Office 
5801 Annapolis Road 20710 
SUite 500 
Tel 301·779·0954 T\NX 710·826·9654 

MASSACHUSETIS 
Boston Office" 
a88 Worcester Street 
Wellesley Hills 02181 
Tel" 617·237·3400 TWX 710-348·0424 

MICHIGAN 
DetrOIt Office" 
Johnston Building. SUite 24 
20793 Farmington Road 
Farmington Hills 48024 
Tel 313·478·7400 TWX 810·242·2973 

MINNESOTA 
Minneapolis Office· 
7600 Parklawn Avenue 
Room 251 
Edina 55435 
Tel" 612·835·3322 TWX 910·576·2944 

NEW JERSEY 
Wayne Office 
580 Valley Road 07490 
SUite 1 
Tel" 201 ·696· 7070 

NEW MEXICO 
Albuquerque Office 
2403 San Mateo N.E 87110 
Plaza #2 
Tel: 505·265·5601 TV'I/X' 910·989·1186 
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NEW YORK 
Melville Office-
275 Broadhollow Road t 1746 
Tel: 516·293·2900 TWX: 510·224·6480 

Poughkeepsie Office 
15 College View Ave. 12603 
Tef: 914·452·4200 T\NX: 510·248·0030 

Rochester Office-
260 Pennton Hills Office Park 
Fairport 14450 
Tel: 716·223·7700 

OHIO 

Dayton Office 
4812 Frederick Road 45414 
SUite 101 
Tel 513·278·8278 TWX, 810·459·1803 

OKLAHOMA 
Tulsa'Offlce 
9717E 42ndStreet 74101 
SUite 210 
Tel' 918·663·7131 

PENNSYLVANIA 
Philadelphia Office-
2500 Office Center 
2500 Maryland Road 
Willow Grove. PA. 19090 
Tel 215·657·2711 

TEXAS 
Dallas Office" 
13771 N Central Expressway 75231 
SUite 809 
Tel 214·234·3391 TWX' 910·867·4757 

Houston Office-
6430 Hilicroft 77081 
SUite 102 
Tel, 713·771 ·3547 TWX" 910·881 ·6278 

CANADA 
Toronto Regional Office 
Fairchild Semiconductor 
1590 Matheson 8lvd. Unit 26 
Mississauga. Ontano. L4W 1 J 1. Canada 
Tel" 416·625·7070 TWX 610·492·4311 

• 



AUSTRALIA 
Fairchild Australia Ply. Ltd. 
AD,C Pacific BuildIng 
77 Pacific Highway 
North Sydney, N.S.W. 2060 
Australia 
Tel' 929-6711 
Telex AA20053 FAIRSYD 

(mailing address) 
P.O. Box 450 
North Sydney, N.S.W. 2060 
Australia 

AUSTRIA 
Fairchild ElectroniCS 
A·l010Wien 
Schwedenplatz 2 
TeL 0222 635821 Telex: 75096 

BRAZil 
Fairchild Semlcondutores 
Caixa Postal 30407 
Rua Alagoas, 663 
01242 Sao Paulo, BraZil 
Tel 66-9092 Telex all 23831 
Cable: FAIRLEe 

FRANCE 
Fairchild Semlconducteurs S.A 
121. Avenue d'ltal,e 
75013-Paris 
Tel; 5805566 Telex: 2609371200614 

GERMANY 
Fairchila Camera and Instrument (Deutschland) GmbH 
Verkallfsleltung Deutschland 
8 Muanchon 80 
Truderinger Sir. 13 
Tel: fO 89) 4701091 
Telex: 52 4831 fa,r d 

Fairchild Camera and Instrument (Deutschland) GmbH 
European Headquarters 
62 Wie.baden 12 
Hagenauer Str_ 38 
rostfach 9549 
Tel: 061212051 Telex' 04186588 

Fairchild Camera and Instrument (Deutschland) GmbH 
3000 Hannover 
Koenlgsworther Slrasse 23 
Tel- 0511 17844 Telex: 09 22922 

INTERNATIONAL 
FAIRCHILD SALES OFFICES 

Fairchild Camera and Instrument (Deutschalnd) GmbH 
7260 Leonberg 
Poststr. 37 
Tele: 07152 41026 Telex: 07 24571 I 

Fairchild Camera and Instrument (Deutschland) GmbH 
86 Nuernberg 
Waldlustsrasse 1 
Tel: 0911 407005 Telex: 06 23665 

HONG KONG 
Fairchild Semiconductor (HK) Ltd 
135 Hoi Bun Road 
Kwun Tong 
Kowloon, Hong Kong 
Tel' K·890271 Telex: HKG-531 

ITALY 
Fairchild Semiconduttori. S.p.A 
Via Cltta' 01 Castello. 13 
00191 Roma, Italy 
Tel: 00396 3274006 

Fairchild Semiconduttorl S_p.A 
Via Roselllnl, 12 
20124 Milano. Italy 
Tel: 00392 6887451 Telex: 36522 

JAPAN 
TOK-Fairchlld 
Sanyo Kokusaku Pulp Bldg 2nd FI 
7·8 Shlbuya I ·Chome 
Shibuya-ku 
Tokyo 106, Japan 
Tel' 03·400·8351 Telex: 2424173 

KOREA 
Fairchild Semikor Ltd 
551-' Shm Dae Bank-Dong 
Young Dong Po-Ku 
Seoul 151, Korea 
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MEXICO 
Fairchild Mexicana S.A. 
Blvd, Adolfo lopez Mateos No. 163 
Mexico 19, D.F. 
Tel: 905-563-5411 Telex: 017-71-038 

SCOTLAND 
Fairchild Semiconductor Ltd 
Shiel House 
Craigshlll 
livingston 
West lothian, Scotland 
Tel: 00445 8932891 
Telex: 0051 72629 

SINGAPORE 
Fairchild Semiconductor ltd 
11, Lorang 3 
Toa Payoh 
Singapore 12 
Tel' 531-066 

SWEDEN 
Fairchild Semiconductor AB 
Svartensgatan 6, 
11620 Stockholm 
Sweden 
Tel: 00468·449255 Telex: 0054-17759 

TAIWAN 
Fairchild Semiconductor (Taiwan) Ltd 
HSletsu BUilding, Room 502 
47 Chung Shan North Road 
Sec, 3. Taipei, Taiwan 
Tel: 573205 thru 573207 

THE NETHERLANDS 
Fairchild Semiconductor 
Paradilslaan 39 
Eindhoven, Holland 
Tel, 003140-446909 Telex 0044-51024 

UNITED KINGDOM 
Fairchild Camera and Instrument (UK) Ltd 
Semiconductor DiviSion 
230 High Street 
Potters Bar 
Hertfordshire EN6 5BU 
England 
Tel:070751111 
Telex: 0051 262835 




