






















































































































































































































































































DC Operating Characteristics: T A = 0° C to 70° C, V CC = 5.0 V ± 10% 

F1600-45 F1600-55 F1600-70 

Symbol Characteristic Min Typ. Max Min 

liN 
Input Leakage 

±5 
Current (all inputs) 

lOUT 
Output Leakage 

±10 
Current (on 0) 

Icci 
Operation Power 

40 70 
Supply Current 

Icc2 Dynamic Operating 40 70 
Supply Current 

ISB1 
Standby Supply 

5 20 
Current 

ISB2 
Full Standby 

0.02 9.0 
Supply Current 

Output Current 

los Short Circuit to -125 
Ground 

VOL Output LOW Voltage 0.4 

VOH Output H I G H Voltage 2.4 2.4 

AC Test Conditions! 

Input Pulse Levels .................... GND to 3.0 V 
Input Rise and Fall Times ....................... 5 ns 
Input and output Timing Reference Levels ...... 1.5 V 
Output Load .................... See Figures 1 and 2 

Capacitance 4 TA = 25°C, f = 1.0 MHz 

Symbol Parameter Max. Units Conditions 

C IN Input Capacitance 5 pF VIN = 0 V 

C OUT Output Capacitance 6 pF VOUT=OV 

Notes 

Typ. Max Min Typ. 

±5 

±10 

40 70 40 

40 70 40 

5 20 5 

0.02 9.0 0.02 

-125 

0.4 

2.4 

Truth Table 

Mode E W 

Standby H X 

Read L H 

Write L L 

HIGH Z = High impedance 
D = Valid data bit 
X = Don't care 

1. This parameter is measured with E: HIGH (chip deselected) and inputs at valid TTL levels. 

Max 

±5 

±10 

70 

70 

20 

9.0 

-125 

0.4 

Unit Condition 

uA 
Vcc = 5.5V, 
VIN = OV to Vcc 

uA 
E =VIH 
VOUT = OV to V cc 

mA 
E =V IL 
Output Open 

Min. Read 
mA Cycle Time 

Duty Cycle = 100% 

mA 
E 2: V IH' 
see note 1 

mA 
see note 2 

Vcc= 5.5V 
mA Duration Not to 

Exceed 1 Second 

V IOL = 8.0 mA 

V IOH=-4.0 mA 

D Q Power Level 

X HIGHZ Standby 

X 0 Active 

D HIGHZ Active 

2. This parameter is measured with input levels either;:o, Vee - 0.2 V or;:o, 0.2 V. including·E: which must be ;:0, Vee - 0. 2 V. This condition 
results in significant reduction in current in the input buffer circuitry and consequently a lower overall level. 

3. Operation to specifications guaranteed 2.0 ms after Vee applied. 
4. This parameter is sampled and not 100% tested. 
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F1600 

Figure 1 Output Load Figure 2 Output Load 
+5V (for teHQZ, teLQX, twLQZ, twHQX) + 5V 

48011 48011 

DOUT --....----+ 
r 3OpF. 25511 

'Includaa Ilg and probe capacitance = 
AC Operating Conditions and Characters: Read Cycle T A = 0° C to 70° C, V cc = 5.0 V ± 10% 

Symbol F1600-45 F1600-55 F1600-70 

No. Standard Alternate Parameter Min Max Min Max Min Max Unit Note s 

1 tAVAV tRC 
Address Valid to Address Valid 

45 55 70 5,6, 
(Read Cycle Time) 

ns 9 

2 t AVQV tAA 
Address Valid to Output Valid 

45 55 70 ns 5 
(Address Access Time) 

3 tAXOX tOH 
Address Invalid to Output Valid 

5 5 5 ns 
(Output Hold Ti~e) 

4 tELEH t RC 
Chip Enable Low to Chip Enable High 

45 55 70 ns 6,9 
, (Read Cycle Time) 

5 tELOV tACS 
Chip Enable Low to Output Valid 

45 55 70 ns 6 
(Chip Enable Access Time) 

6 tELOX tLz 
Chip Enable Low to Output Invalid 

5 5 5 ns 
(Chip Enable to Output Active) 

7 tEHOZ tHZ 
Chip Enable High to Output High Z 

0 20 0 25 0 30 ns 10 
(Chip Enable to Output Disable) 

8 tELICCH tpu Chip Enable Low to Power Up 0 0 0 ns 

9 tEHICCL tpD Chip Enable High to Power Down 45 45 45 ns 

Notes on page 5-9 

Timing Waveforms 

Read Cycle 1 (Where E is active prior to address change W High) 

1-------- t!!!v --------1 

A (ADDRESS) 

Q(DATA OUT) DATA VALID 
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F1600 

AC Operating Conditions and Characters: Write Cycle 1 T A = 0° C to 70° C, V cc = 5.0 V ± 10% 

Symbol F1600-45 F1600-55 F1600-70 

No. Standard Alternate Parameter Min Max Min Max Min Max Unit Notes 

10 tAVAV twc 
Address Valid to Address Valid 

45 55 70 7,8,9 
(Write Cycle Time) 

ns 

11 t ELWH tcw 
Chip Enable to Write High 

40 45 55 ns 11 
(Chip Enable to End of Write) 

12 tAVWH tAW 
Address Valid to Write High 

40 45 55 ns 11 
(Address Setup to End of Write) 

13 tWHAX tWR 
Write High to Address Don't Care 

5 5 5 ns 11 
(Address Hold After End of Write) 

14 tWLWH twp 
Write Low to Write High 

30 35 40 ns 11 (Write Pulse Width) 

15 t AVWL tAS 
Address Valid to Write Low 

10 10 10 11 
(Address Setup to Begin. of Write) 

ns 

16 tOVWH tow 
Data Valid to Write High 

20 25 30 ns 11 
(Data Setup to End of Write) • 

17 tWHOX tOH 
Write High to Data Don't Care 

5 5 5 ns 11 
(Data Hold After End of Write) 

18 tWLOZ twz 
Write Low to Output High Z 

0 20 0 25 0 30 ns 10 
(Write Enable to Output Disable) 

19 tWHOX tow 
Write High to Output Don't Care 

0 0 0 ns 
(Output Active After End of Write) 

Notes on page 5-9 

Read Cycle 2 (Where address is valid prior to E becoming active. W=HIGH) 

E (CHIP ENABLE) tELEH 

~ [- --, <-

Q(DATAOUT) 

(5) I - (7) 

(6) L tELQV 

.1 
tEHQZ - tElax \ DATA VALID 

I / 

- (8) 
~ 

(9) 

I tELICCH tEHICCL '"'-,,--~=---------------t-------------------f= 
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F1600 

Write Cycle 1 (W controlled, where E is active prior to IN becoming active.) 

E (CHIP ENABLE) 

W (WRITE ENABLE) 

D (DATA IN) 

Q (DATA OUT) 

I--_ _=__=_-~_=__=__=__=__=_t~_~~v_=__=__=__=__=__=_-_-_----I~ 
ADDRESS VALID II~ 

'=~~ 

(11) ________ 1 

IELWH 

f<---------- (12) -----------t~­
tAVWH 

f<-------t~~~HC------~ 
----------~= r--------------

~~"-D-A-T-A-VA~L+,D~-t~:~~ 
I (18) I--- t (19) 

~twLaz I ~ tWHOx-1 =>aIiDf-_______ HIGHZ------....... ~lfll1lml1m!llllXmcI: 

INVALID or Don't Care 

~\ 
Transition from HIGH to LOW level, may 
occur any lime during this period 

!/I/I/ I////////l/l/ 
Transition from LOW to HIGH level, may 
occur any time during this period 

Write Cycle 2 (E controlled, where W is active prior to E becoming active. See Note g.) 

A (ADDRESS) 

E (CHIP ENABLE) 

Vi (WRITE ENABLE) 

o (DATA IN) 

Q (DATA OUT) 
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F1600 

AC Operating Conditions and Characters: Write Cycle 2 T A = 0° C to 70° C, V CC = 5.0 V ± 10% 

Symbol F1600-45 F1600-55 F1600-70 

No. Standard Alternate Parameter Min Max Min Max Min Max Unit Notes 

20 tAVEL t AS 
Address Valid to Chip Enable Low 0 0 0 ns 
(Address Set Up) 

21 tELEH tcw 
Chip Enable Low to Chip Enable 

45 55 70 ns 11 
High (Write Cycle Time) 

22 tEHAX tWR 
Chip Enable High to Address Don't 

5 5 5 ns 
Care (Addr. Hold After End of Write) 

23 t AvEH tAW 
Address Valid to Chip Enable High 

40 45 55 ns 
(Address Setup to End of Write) 

24 tELWH twp 
Chip Enable Low to Write High 

30 35 40 ns 11 
(Write Pulse Width) 

25 tovEH tow 
Data Valid to Chip Enable High 

20 25 30 ns 
(Data Setup to End of Write) 

26 tEHOX tOH 
Chip Enable High to Data Don't 

5 5 5 ns 
Care (Data Hold) 

Notes _ 
5. Read Cycle 1 assumes that Chip Enable (E) occurs before the addresse~ are valid. Timing considerations are referenced to the edges of Address Valid. 
6. Read Cycle 2 assumes that·";'ddress Valid occurs prior to Chip Enable (E). Timing considerations are referenced to the edges of Chip Enable. 
7. Since a write cycle can only occur during intervals where both E andW are LOW, Write Cycle 1 assumes that W is the latter of the two signals to go 

LOW (active) and is also the first of the two signals to go HIGH (inactive). Consequently. timing considerations are referenced to the edges of IN 
rather than E. 

8. Write Cycle 2 assumes that, of the two control signals, E and IN, E is the latter of the two to go LOW (active) and is also the first of the two to go 
HIGH (inactive). Consequently timing considerations are referenced to the edges ofE rather than W. In applications where the Data Input and Data 
Output pins are tied together, this timing arrangement has the advantage of preventing bus conflicts on the data pins since the output buffers 
remain disabled throughout the cycle. 

9. All READ and WRITE cycle timings are referenced from the last bit to become valid address to the first transitioning address. 
10. Transition to HIGH IMPEDANCE state is measured ±500 mV.from steady state voltage with :::;pecified loading in Figure 2. This parameter is sampled, 

not 100% tested. 
11. Since Write Enable (VIi) is gated internally with Chip Enable (E), the value ofW during periods where E is HIGH is irrelevant (Le., don't care). Thus, 

whenever W transitions to the LOW state prior to E, all timing references will be to the falling edge ofE rather than W. Similarly, wheneverE 
transitions to the HIGH state prior to W, all timing references will be to the rising edge of E rather than W. 

12. Input pulse levels 0 to 3.0 Volts. 
13. I nput rise and fall times are assumed to be 5 ns. Tim ing measurement reference levels are 1.5 Volts. 
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Timing Parameter Abbreviations 

tx x x x 

signal name. from which interval is d8fl."," -' I II 
transition direction for first signal 

signal name to which interval is defined 
transitIOn direction for second signal 

Ordering Information 

Part Number Access Time 

F1600-45 45 ns 
F1600-45 45 ns 
F1600-55 55 ns 
F1600-55 55 ns 
F1600-70 70 ns 
F1600-70 70 ns 

F1600 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 

Temperature Range Package 

O°C to 70°C Side-brazed 
O°C to 70°C Leadless Chip Carrier 
O°C to 70°C Side-brazed 
O°C to 70°C Leadless Chip Carrier 
O°C to 70°C Side-brazed 
O°C to 70°C Leadless Chip Carrier 
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Ordering Information 

1600DC45 
1600LC45 
1600DC55 
1600LC55 
1600DC70 
1600LC70 



FAIRCHILD 

A Schlumberger Company 

Description 
The F1600 is a 65,536-bit fully static asynchronous 
random access memory, organized as 65,536 words by 
1-bit, using high-performance CMOS technology. The 
F1600 is based on an advanced isoplanar oxide isolation 
process: fully-implanted CMOS technology with sub-2 
micron design rules and high-performance tantalum 
silicide interconnects. The high-density NMOS memory 
array and the CMOS peripheral circuits provide fast 
access time plus low active and standby power. 

• Single +5 V Operation (±10%) 
• Fully Static: No Clock or Timing Strobe Required 
• Fast Access time: 55 ns/70 ns (Maximum) 
• Specifications Guaranteed Over Full Military 

Temperature Range (-55°C to +125°C) 
• Low Power Dissipation: 

70 mA Maximum (Active) 
20 mA Maximum (Standby-TTL Levels) 

9 mA Maximum (Standby-Full Rail) 
• Directly TTL Compatible-All Inputs and Outputs 
• Separate Data Input and Three-State Output 
• Available in a 22-Pin DIP or LCC 

Pin Names 

~O-A'5 Address Inputs 
E Chip Enable 
iN Write Enable 
D Data Input 
Q Data Output 

Vcc Power (5.0 V) 
GND Ground (0 V) 

Logic Symbol 13 

O'N 
AO 
A1 
A2 

• A3 
5 A4 
6 AS 
7 A6 
8 A7 

" 
A8 

15 A9 
F1600 

16 A10 
17 A11 
18 A12 
19 A13 
20 A1. 
21 A1S 

10 W 

12 

DOUT 

VCC= Pin 22 

GND = Pin 11 

F1600 
65,536 x 1-Bit Static RAM 
Military Temperature Range 
Memory and High Speed Logic 
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Connection Diagrams 
22-Pin DIP (Top View) 

AO 

A1 

A2 

A3 

A. 

AS 

A6 

A7 

Q 

W 

GNO 

Vee 

A1S 

A1. 

A13 

A12 

A11 

Al0 

A9 

A8 

D 

E 

22-Pin Leadless Chip Carrier (Top View) 

Ai AO Vee A15 

I I I II II I 
L..J I I L~ L..J 

_ 2 L -.J 22 21 _ 

A2 _~ 3 1 20[_ A14 

A3 =J 4 

-, 
A4 J 5 

A5 =J 6 

-, 
A6 _J 7 

--, 
A7 ._J8 

F1600 

19[= A13 
18[= A12 
17[= A11 
16[= A10 
15 1 - A9 L_ 

a -j9 14~= A8 
10 11 12 13 
r·, ,-' ,l r-, 
I I I II II I 

W GNO E 

• 



Absolute Maximum Ratings 
Voltage on Any Pin With Respect 

toGND 
Storage Temperature Range 
Operating Temperature Range 
Power Dissipation 
Maximum Junction Temperature (TJ ) 

Thermal Resistance, Junction to Case 
(8Jcl: Case (Side-Brazed DIP) 

-2.0 V to 7.0 V 
-65° C to 150° C 

-55°C to +125°C 
1.0W 

+150°C 
15°C/W 

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

F1600 

Military Temperature Range 

Recommended Operating Ranges T A = -55° C to + 125° C 

Symbol Characteristic Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input HIGH Voltage 2.2 6.0 V 

VIL Input LOW Voltage -0.5 0.8 V 

All voltages are referenced to GND pin ~ av. 

This device contains circuitry to protect the inputs 
against damage due to high static voltages or 
electric fields; however, it is advised that normal 
precautions be taken to avoid application of any 
voltage higher than maximum rated voltages to this 
high-impedance circuit. 

Functional Block Diagram AO Al A2 A3 A4 A5 A6 A7 

E 

W 

Vcc ---
GNO ___ ~~~ __ ~~~~~~~ __ ~ 

cr:: cr:: w cr:: 
> w c w > « > a > « cr:: a: (.) a: cr:: cr:: CO c w c cr:: CO 
«~ w c w «~ 
>>< z w Z > >< cr::", :::i z :::i cr::", 
au> :::i au> :eN c c :eN 
w cr:: c cr:: w 
:e a cr:: a :e 

3: a 3: 3: 

t t t t t 
AS A9 Al0 All A12 A13 A14 A15 
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F1600 

Military Temperature Range 

DC Operating Characteristics: TA = -55°C to +125°C, Vcc = 5.0 V ± 10% 

F1600-55 

Symbol Characteristic Min Max 

liN 
Input Leakage 

±5 
Current (All inputs) 

lOUT 
Output Leakage 

±10 
Current (on Q) 

ICC1 
Operating Power 

70 
Supply Current 

Dynamic Operating 
ICC2 70 

Supply Current 

IS61 
Standby Supply 

20 
Current 

IS62 
Full Standby 

9.0 
Supply Current 

Output Current 

los Short Circuit -125 
To Ground 

VOL Output LOW Voltage 0.4 

VOH Output HIGH Voltage 2.4 

Notes on page 5-17 

AC Test Conditions3 

Input Pulse Levels .................... GND to 3.0 V 
Input Rise and Fall Times ....................... 5 ns 
Input and output Timing Reference Levels ...... 1.5 V 
Output Load .................... See Figures 1 and 2 

Capacitance4 T A = 25° C, f = 1.0 MHz 

Symbol Parameter Max. Units Conditions 

CIN Input Capacitance 5 pF VIN = 0 V 

COUT Output Capacitance 6 pF VOUT = 0 V 

Notes on page 5-17 

Figure 1 

F1600-70 

Min Max Unit 

2.4 

±5 uA 

±10 uA 

70 mA 

70 mA 

20 mA 

9.0 mA 

-125 mA 

0.4 V 

V 

Truth Tables 

Mode E W 

Standby H X 

Read L H 

Write L L 

HIGH Z = High impedance 
0= Valid data bit 
X = Don't care 

Figure 2 Output Load 

Condition 

Vcc= 5.5 V, 
VIN = 0 V and 5.5 V 

E=VIH 
VOUT = 0 V and 5.5 V 

E=VIL' 
Output Open 

Min. Read 
Cycle Time 
Duty cycle = 100% 

E2::VIH, 
see note 1 

see note 2 

Vcc= 5.5V 
Duration Not to 
Exceed 1 Second 

10L = 8.0 mA 

IOH=-4.0 MA 

D a Power Level 

X HIGHZ Standby 

X D Active 

0 HIGHZ Active 

+5V 

(for tEHQZ, tELQX, twLQZ, twHQX) 4801l 

Dour ----.....----i 

::i 5pF' 2551l 

'Includes jig and probe capacitance 
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F1600 
MilHary Temperature Range 

AC Operating Conditions and Characteristics: Read Cycle T A = -550 C to + 1250 C, V cc = 5.0 V ±10% 

Symbol F1600-55 F1600-70 

No. Standard A1temate Parameter Min Max Min Max Unit Notes 

1 tAVAC tRC 
Address Valid to Address Valid 

55 70 6,7,10 
(Read Cycle Time) 

ns 

2 tAVQV tAA 
Address Valid to Output Valid 

55 70 ns 6 
(Address Access Time) 

3 tAXQX tOH 
Address Invalid to Output Invalid 

5 5 ns 
(Output Hold Time) 

4 teLEH tRC 
Chip Enable Low to Chip Enable High 

55 70 ns 7,10 
(Read Cycle Time) 

5 tELQV tACS 
Chip Enable Low to Output Valid 

55 70 ns 7 
(Chip Enable Access Time) 

6 tELQX tLZ 
Chip Enable Low to Output Invalid 

5 5 ns 4 
(Chip Enable to Output Active) 

7 tEHQZ tHZ 
Chip Enable High to Output High Z 

0 35 0 40 ns 4,11 
(Chip Disable to Output Disable) 

8 tELICCH tpu Chip Enable Low to Power Up 0 0 ns 4 

9 tEHICCL tpD Chip Enable High to Power Down 45 45 ns 4 

Notes on page 5-17 

Timing Waveforms 
Read Cycle 1 (Where E is active prior to address change. W = HIGH) 

1--------- t!!!y --------1 

A (ADDRESS) ADDRESS VALID 

1------ t!!y (3) 
tAXQX 

Q (DATA OUT) ==~PR~EV~I~OU~S~DA~t~A==~lIlgl DATA VALID 

Read Cycle 2 (Where address is valid prior to E becoming active. IN = HIGH) 

E(CHIPENABLE) ___ """""' tELEH 

Q(DATAOUT) 

Icc (SUPPLY CURRENT) -:----~r---f= 
5-14 



F1600 

Military Temperature Range 

AC Operating Conditions and Characteristics: Write Cycle 1 T A = -550 C to + 1250 C, Vee = 5.0 V ± 10% 

Symbol 

No. Standard Alternate Parameter 

10 tAVAV twe 
Address Valid to Address Valid 
(Write Cycle Time) 

11 tELwH tew 
Chip Enable to Write High 
(Chip Enable to End of Write) 

12 tAVWH tAW 
Address Valid to Write High 
(Address Setup to End of Write) 

13 tWHAX tWR 
Write High to Address Don't Care 
(Address Hold After End of Write) 

14 tWLWH twp 
Write Low to Write High 
(Write Pulse Width) 

15 tAVWL tAS 
Address Valid to Write Low 
(Address Setup to Beginning of Write) 

16 tDVWH tDw 
Data Valid to Write High 
(Data Setup to End of Write) 

17 twHDX tDH 
Write High to Data Don't Care 
(Data Hold After End of Write) 

18 tWLOZ twz 
Write Low to Output High Z 
(Write Enable to Output Disable) 

19 tWHOZ tow 
Write High to Output Don't Care 
(Output Active After End of Write) 

Notes on page 5-17 

Write Cycle 1 (W controlled, where E is active prior to W becoming active.) 

INVALID or Don't Care Transilion from HIGH 1<1 LOW le¥9I, may 
occur any time during this period 

5-15 

F1600-55 F1600-70 

Min Max Min 

55 70 

50 55 

50 55 

5 5 

35 40 

15 15 

25 30 

5 5 

0 30 0 

0 0 

Transition from LOW 1(1 HIGH level, may 
occur any time durirl{l this period 

Max 

35 

Unit Notes 

ns 8,9,10 

ns 12 

ns 12 

ns 12 

ns 12 

ns 12 

ns 12 

ns 12 

ns 4,11 

ns 4 



F1600 

Military Temperature Range 

AC Operating Conditions and Characteristics: Write Cycle 2 T A = -550 C to + 1250 C, Vee = 5.0 V ± 10% 

Symbol F1600-55 F1600-70 

No. Standard Alternate Parameter Min Max Min Max Unit 

20 tAvEL tAS 
Address Valid to Chip Enable Low 

5 5 ns 
(Address Setup) 

21 tELEH tcw 
Chip Enable Low to Chip Enable High 

55 70 ns 
(Write Cycle Time) 

22 tEHAX tWR 
Chip Enable High to Address Don't Care 

5 5 ns 
(Address Hold After End of Write) 

23 tAVEH tAw 
Address Valid to Chip Enable High 

50 65 ns 
(Address Setup to End of Write) 

24 tELWH twp 
Chip Enable Low to Write High 

35 40 ns 
(Write Pulse Width) 

25 tOVEH tow 
Data Valid to Chip Enable High 

25 30 ns 
(Data Setup to End of Write) 

26 tEHOX tOH 
Chip Enable High to Data Don't Care 

5 5 ns 
(Data Hold) 

Notes on page 5-17 

Write Cycle 2 (E' controlled, where W is active prior to E becoming active. See Note 9.) 

A (ADDRESS) 

E (CHIP ENABLE) 

iN (WRITE ENABLE) 

D(DATAtN) 

Q(DATAOUn DATA UNDEFINED )------ HIGHZ ---------

Timing Parameter Abbreviations 

tx x x x 

"'"" ",m, "om w",," '''w.'' ",","~....J I II 
transition direction for first Signal 

signal name to which interval is defined 
transition direction for second signal 

5-16 

The transition definitions used in this data sheet are: 
H :::0: transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 

Notes 

12 
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F1600 
Military Temperature Range 

Notes 
1. This parameter is measured with Chip Enable (E) HIGH and inputs at valid TTL levels (0.5 V and 2.5 V). 
2. This parameter is measured with input levels either", Vcc -0.2 V or::o 0.2 V. including E which must be '" Vcc -0.2 V. This condition results in significant 

reduction in current in the input buffer circuitry and consequently a lower overall current level. 
3. Operation to specifications guaranteed 2.0 ms after V cc applied. 
4. This parameter value is based on initial design qualification and is also verified on every design change. These are not tested in production. 
5. Functional test performed with the following input conditions: V,L = O.B V and V,H = ~.~ V. 
6. Read Cycle 1 assumes that Chip Enable (Ej occurs before the addresses are valid. Timing considerations are referenced to the edges of Address Valid. 
7. Read Cycle 2 assumes that Address Valid occurs prior to Chip Enable (E). Timing considerations are referenced to the edges of Chip Enable. 
S. Since a write cycle can only occur during intervals where both f and IN are LOW, Write Cycle 1 assumes that IN is the latter of the two signals to go LOW 

(active) and is also the first of the two signals to go HIGH (inactive). Consequently, timing considerations are referenced to the edges ofW rather than E. 
9. Write Cycle 2 assumes that, of the two control signals. f and W, E is the latter of the two to go LOW (active) and is also the first of the two to go HIGH 

(inactive). Consequently, timing considerations are referenced to the edges of E rather than Vii. In applications where the Data Input and Data Output 
pins are tied together, this timing arrangement has the advantage of preventing bus conflicts on the data pins since the output buffers remain disabled 
throughout the cycle. 

10. All READ and WRITE cycle timings are referenced from the last bit to become valid address to the first transitioning address. 
11. Transition to HIGH IMPEDANCE state is measured± 500 mV from steady state voltage with specified loading in Figure 2. 

12. Since Write Enable [iN) is gated internally with Chip Enable (f), the value of W during periods where f is HIGH is irrelevant (i.e .. don't care). Thus, whenever 
W transitions to the LOW state prior to E, all timing references will be to the falling edge of E rather than W. Similarly, whenever E transitions to the HIGH state 
prior to W, all timing references will be to the rising edge of f rather than Vii. 

13. Input pulse levels 0 to 3.0 Volts. 
14. Input rise and fall times are assumed to be 5 ns. Timing measurement reference levels are 1.5 Volts. 

Ordering Information 

Part Number Access Time Temperature Range Package Order Code 

F1600-55 55 ns -55° C to +125° C Side-brazed 1600DMQB55 
F1600-55 55 ns -55° C to +125° C Leadless Chip Carrier 1600LMQB55 
F1600-70 70 ns -55° C to +125° C Side-brazed 1600DMQB70 
F1600-70 70 ns -55°C to +125°C Leadless Chip Carrier 1600LMQB70 
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FAIRCHILD 

A Schlumbergsr Company 

Description 

The F1601 is a 65,53G-bit fully static asynchronous 
random access memory, organized as 65,536 words by 
1-bit, using high-performance CMOS technology. The 
F1601 is based on an advanced isoplanar oxide isolation 
process: fully-implanted CMOS technology with sub-2 
micron design rules and high-performance tantalum 
silicide interconnects. The high-density NMOS memory 
array and the CMOS peripheral circuits provide fast 
access time plus low active and standby power. 

• Data Retention Version of 64 K x 1 SRAM (F1600) 
• Pin for Pin Compatible with F1600 
• Operating Supply Voltage: Vcc = 4.25 V to 5.25 V 
• Low Power DIssipation: 

70 mA Maximum (Active) 
20 mA Maximum (Standby-TTL Levels) 

9 mA Maximum (Standby-Full Rail) 
• Data Retention Supply Voltage: VOR = 2.0 V to 5.25 V 
• Data Retention Supply Current (Typical): 

5 f.J.A@TA=+25°C 
300 f.J.A@TA=+125°C 

• Fast Access Time: 55 nsnO ns (Maximum) 

Pin Names 

~o-A15 
E 
iN 
D 
Q 

Vce 
GND 

Logic Symbol 

VCC= Pin 22 
GND= Pin11 

1 
2 
3 
4 
5 
6 
7 
8 

14 
15 
16 
17 
18 
19 
20 
21 

10 

12 

Address Inputs 
Chip Enable 
Write Enable 
Data Input 
Data Output 
Power (5.0 V) 
Ground (0 V) 

13 

DIN 
AO 
AI 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 FI601 
Al0 
All 
A12 
A13 
A14 
A15 

W 

DouT 
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F1601 
65,536 X 1-Bit Static 
Random Access Memory 
Memory and High Speed Logic 

"';'" 

Connection Diagrams 
22-Pin DIP (Top View) 

AO 

AI 

A2 

A3 

A4 

AS 

A6 

A7 

Q 

'. '\ .. ' ~. 

'':': '.ND 

Vee 

A15 

A14 

A13 

A12 

All 

Al0 

A9 

A8 

0 

e-

22-Pin Leadless Chip Carrier (Top View) 

A1 AD Vee A15 

-, 
A6 _J 7 

A7 =J8 
a =j9 14[= A8 

10 11 12 13 

" " " ,"l I II II II I 

W GND E 



Notes 









DC characteristics for the F100K series family 
parametric limits listed below are guaranteed for the 
entire F100K ECl family unless specified on the 
individual data sheet. 

Absolute Maximum Ratings: Above which the useful 
life may be impaired 1 

Storage Temperature 
Maximum Junction Temperature (TJ ) 

Supply Voltage Range 
Input Voltage (dc) 
Output Current (dc Output HIGH) 
Operating Range2 

lead Temperature (Soldering 10 sec) 

-65° C to +150° C 
+175°C 

-7.0 V to +0.5 V 
VEE to +0.5 V 

-50mA 
-5.7 V to -4.2 V 

300°C 

F100K DC Family 
Specifications 

DC Performance Characteristics: VEE = -4.5 V, Vcc = VCCA = GND, Tc = O°C to +85°C, Note 3 

Symbol Characteristic Min Typ Max Unit Conditions 

VOH Output HIGH Voltage -1025 -955 -880 mV 
VIN = VIH (max) 

VOL Output lOW Voltage -1810 -1705 -1620 mV or VIL(min) 
loading with 

VOHC Output HIGH Voltage -1035 mv 
VIN = VIH (min) 

50n to -2.0 V 

VOLe Output lOW Voltage -1610 mV or VIL(max) 

VIH Input HIGH Voltage -1165 -880 mV 
Guaranteed HIGH Signal 
for All Inputs 

VIL Input lOW Voltage -1810 -1475 mV 
Guaranteed 19W Signal 
for All Inputs 

IlL Input lOW Current 0.50 /lA VIN = VIL(min) 

1. Unless specified otherwise on individual data sheet. 

2. Parametric values specified at -4.8 V to -4.2 V. 
3. The specified limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature extremes, 

additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges 
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F100K DC Family 
Specifications 

DC Performance Characteristics: VEE = -4.2 V, Vcc = VCCA = GND, Tc = O°C to +85°C, Note 3 

Symbol Characteristic Min Typ Max Unit ' Conditions 

VOH Output HIGH Voltage -1020 -870 mV 
VIN = VIH (max) 

VOL Output LOW Voltage -1810 -1605 mV OrVIL(min) 
Loading with 

VOHC Output HIGH Voltage -1030 mv 
VIN = VIH (min) 

50 n to -2.0 V 

VOLC Output LOW Voltage -1595 mV or VIL(max) 

VIH Input HIGH Voltage -1150 -880 mV 
Guaranteed HIGH Signal 
for All Inputs 

VIL Input LOW Voltage -1810 -1475 mV 
Guaranteed LOW Signal 
for All I npufs\ 

IlL Input LOW Current 0.50 /lA VIN = VIL(min) 

DC Performance Characteristics: VEE = -4.8 V, VCC = VCCA = GND, Tc = O°C to +85°C, Note 3 

Symbol Characteristic Min Typ Max Unit Conditions 

VOH Output HIGH Voltage -1035 -880 mV 
VIN = VIH (max) 

VOL Output LOW Voltage -1830 -1620 mV or VIL(min) 
Loading with 

VOHC Output HIGH Voltage -1045 mv 
VIN = VIH (min) 

50 n to -2.0 V 

VOLC Output LOW Voltage -1610 mV or VIL(max) 

VIH Input HIGH Voltage -1165 -880 mV 
Guaranteed HIGH Signal 
for All Inputs 

VIL Input LOW Voltage -1810 -1490 mV 
Guaranteed LOW Signal 
for All Inputs 

IlL Input LOW Current 0.50 /lA VIN = VIL(min) 

Notes on preceding page 
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DC characteristics for the F10K series memories. 
Parametric limits listed below are guaranteed for 
all F10K memories, except where noted on individual 
data sheets. 

Absolute Maximum Ratings: Above which the useful 
life may be impaired2 

Storage Temperature 
Maximum Junction Temperature (TJ ) 

VEE Pin Potential to Ground Pin 
Input Voltage (dc) 
Output Current (dc Output HIGH) 
Lead Temperature (Soldering 10 sec) 

-65° C to +150° C 
+175°C 

-7.0 V to +0.5 V 
VEE to +0.5 V 

-30 mA to +0.1 mA 
300°C 

F10K DC Family 
Specifications 

Guaranteed Operating Ranges 

Supply Voltage (VEE) 
Case Temperature 

Min Typ Max (TC> 

-5.46 V -5.2 V -4.94 V O°C to + 75°C 

DC Performance Characteristics: VEE = -5.2 V, Output Load = 50 nand 30 pF to -2.0 V, T c = 0° C to 75° C1 

Symbol Characteristic Min Typ Max Unit TA Conditions2 

-1000 -840 O°C 
VOH Output HIGH Voltage -960 -810 mV +25°C 

-900 -720 +75°C 
VIN = VIH(max) 

-1870 -1665 O°C or VIL(min) 
VOL Output LOW Voltage -1850 -1650 mV +25°C 

-1830 -1625 +75°C 
Loading is 

-1020 O°C 50 n to -2.0 V 
VOHC Output HIGH Voltage -980 mv +25°C 

-920 +75°C 
VIN = VIH(min) 

-1645 O°C or VIL(max) 
VOLC Output LOW Voltage -1630 mV +25°C 

-1605 +75°C 

-1145 -840 O°C 
Guaranteed Input Voltage HIGH 

VIH Input HIGH Voltage -1105 -810 mV +25°C 
-1045 -720 +75°C 

for All Inputs 

-1870 -1490 O°C 
Guaranteed Input Voltage LOW 

VIL Input LOW Voltage -1850 -1475 mV +25°C 
-1830 -1450 +75°C 

for All Inputs 

IlL Input LOW Current 0.5 170 p.A +25°C VIN = VIL(min) 

1. The specified limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature extremes, 

additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Unless specified otherwise on individual data sheet. 
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F=AIACHILD 

A Schlumberger Company 

Description 
The F100Z416 is a 1024-bit field Programmable Read 
Only Memory (PROM). organized 256 words by four bits 
per word. It is designed for high-speed control. mapping. 
code conversion. and logic replacement. The device 
includes full on-chip address decoding. non-inverting 
Data output lines. and an active-LOW Chip Select line 
for easy memory expansion. 

• Address Access Time - 12 ns Typ 
• Chip Select Input and Open-emitter Outputs for 

Easy Memory Expansion 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
CS 
Ao-A7 
00-03 

Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 

Logic Symbol 

13 

cs 
4 Ao 

2 A, 
3 A2 
9 A3 

10 A4 
6 As 
5 Aa 
7 A7 

Vep = Pin 1 
Vee = Pin 16 
VEE = Pin 8 

F1OZ416 

15 14 12 11 
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F100Z416 
256 X 4-Bit Programmable 
Read Only Memory 
Memory and High Speed Logic 

Connection Diagram 
16-Pin DIP (Top View) 

VCP Vec 

A, 00 

A2 0, 

Ao 

Aa 02 

As 03 

A7 A4 

A3 

Note 
The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 



Logic Diagram 

AO 

A, 

A2 '·OF·32 
DECODER 

AS 

A6 

A3 

SENSE 
AMP , 

SENSE 
AMP 

2 

SENSE 
AMP 

3 

'024· BIT CELL 
32 X 32 

MEMORY MATRIX 

F100Z416 

SENSE 
AMP 

4 

A4 '·OF·8 8 COLUMN 8 COLUMN 8 COLUMN 
DECODER SELECT SELECT SELECT 

A7 

CS--------------------------------------------------------------~ 

Functional Description 
The F100Z416 is a fully decoded bipolar field program­
mable read only memory organized 256 words by four 
bits per word. An unterminated emitter-follower output 
is provided to allow maximum flexibility in output 
connection. In many applications such as memory 
expansion, the outputs of many F100Z416 devices can 
be tied together. An external 50 n pull-down resistor to 
-2 V or an equivalent network must be used to provide a 
LOW at the output when it is off. 

One Chip Select (CS) input is provided for memory array 
expansion up to 512 words without the need for external 
decoding. For larger memories, the fast chip select time 
permits the decoding of CS from the address without 
increasing address access time. The device is enabled 
when CS is LOW. When the device is disabled 
(CS = HIGH), all outputs are forced LOW. 

6-7 

The read function is identical to that of a conventional 
bipolar ROM. That is, a binary address is applied to the 
Ao through A7 inputs, the chip is selected and data is 
valid at the outputs after tAA. 

The F1 00Z416 uses open base transistor vertical 
(junction) fuse cells. Initially, an unprogrammed cell is in 
the logic '1' state. Cells can selectively be programmed 
to a logic '0' state by following a specified procedure 
which fuses aluminum through the emitter-base junction 
of the cell transistor. 
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FAIRCHILD 
A Schlumberger Company 

Description 
The F10Z416 is a 1024-bit field Programmable Read 
Only Memory (PROM), organized 256 words by four bits 
per word. It is designed for high-speed control, mapping, 
code conversion, and logic replacement. The device 
includes full on-Chip address decoding, non-inverting 
Data output lines, and an active-LOW Chip Select line 
for easy memory expansion. 

• Address Access Time - 12 ns Typ 
• Chip Select Input and Open-emitter Outputs for 

Easy Memory Expansion 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
CS 
Ao-A? 
00-03 

Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 

Logic Symbol 

13 

cs 
4 Ao 
2 A1 
3 A2 
9 A3 

10 A4 
6 . As 
5 As 
7 A7 

Vcp= Pin 1 
Vcc = Pin 16 
VEE = Pin 8 

F1OZ416 

15 14 12 11 
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F10Z416 
256 x 4-Bit Programmable 
Read Only Memory 
Memory and High Speed Logic 

Connection Diagram 
16-Pin DIP (Top View) 



F10Z416 

Logic Diagram 

SENSE SENSE SENSE SENSE 
AMP. AMP AMP. AMP 

2 3 4 

AO 00 

A, 
'024·8IT CELL 

A2 '·OF·32 32 X 32 01 
DECODER MEMORY MATRIX 

A5 

A6 02 

03 
A3 

A4 '·OF·8 COLUMN 8 COLUMN 8 COLUMN 
DECODER SELECT SELECT SELECT 

A7 

CS--------------------------------------------------------------~ 

Functional Description 
The F10Z416 is a fully decoded bipolar field program­
mable read only memory organized 256 words by four 
bits per word. An unterminated emitter-follower output 
is provided to allow maximum flexibility in output 
connection. In many applications such as memory 
expansion, the outputs of many F10Z416 devices can 
be tied together. An external 50 n pull-down resistor to 
-2 V or an equivalent network must be used to provide a 
LOW at the output when it is off. 

One Chip Select (CS) input is provided for memory array 
expansion up to 512 words without the need for external 
decoding. For larger memories, the fast chip select time 
permits the decoding ofCS from the address without 
increasing address access time. The device is enabled 
when CS is LOW. When the device is disabled 
(CS = HIGH), all outputs are forced LOW. 
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The read function is identical to that of a conventional 
bipolar ROM. That is, a binary address is applied to the 
Ao through A7 inputs, the chip is selected and data is 
valid at the outputs after tAA. 

The F10Z416 uses open base transistor vertical 
(junction) fuse cells. Initially, an unprogrammed cell is in 
the logic '1' state. Cells can selectively be programmed 
to a logic '0' state by following a specified procedure 
which fuses aluminum through the emitter-base junction 
of the cell transistor. 
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TTL Family 
Specifications 

Absolute Maximum Ratings: Above which the useful 
life may be impaired 

Storage Temperature 
Supply Voltage Range 
Input Voltage (dC)(1)(2) 

-65° to +150" C 
-0.5 V to +7.0 V 

-0.5 V to Vee (RAMs) 
-1.5 V to Vee (PROMs) 

Voltage Applied to Outputs(2)(3) -0.5 V to +5.5 V (RAMs) 
(output HIGH) -1.5 V to +5.5 V (PROMs) 

Lead Temperature (Soldering. 10 sec) 300° C 
Maximum Junction Temperature (Tj) 175°C 
Output Current +20 mA 

Guaranteed Operating Ranges 

Supply Voltage (Vee) Case Temperature (T c) 

Commercial 5.0V ± 5% O°C to +75° C 

Military 5.0V ± 10% -55°C to +125°C 

Device Design Characteristics 

Symbol Characteristic Typ 

Maximum Low-Level 
Input Voltage (VIIJ 

O.BV 

Unit Condition 

Minimum High-Level 
Input Voltage (VIH) 

2.1 V 2.0V 
(RAMs) (PROMs) 

CIN Input Pin Capacitance 4.0 pF Measured with a Pulse 
COUT Output Pin Capacitance 7.0 

DC. FN and AC performance characteristics and test conditions listed with each device 

Not •• 
I. Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
2. These values may be exceeded as required during PROM programming. 
3. Output current limit required. 
4. Unless stated otherwise in individual device specification. 
5. Functional testing done at input levels V'L = 0 V. V,H = 3 V. 
6. PROM programmability verified through test row and test column. 
7. PROM input levels on unprogrammed devices verified through testing of test row 

and test column. 
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F=AIRCHILD 
A Schlumberger Company 

Description 
The 93Z450 and 93Z451 are fully decoded 8,192-bit 
Programmable Read Only Memories (PROMs), 
organized 1024 words by eight bits per word. The two 
devices are identical except the 93Z450 has open 
collector outputs while the 93Z451 has three state 
outputs. Both devices are available in two speed 
versions, standard speed and 'A' grade. 

• Commercial Address Access Time 
93Z450/93Z451 - 40 ns Max 
93Z450A/93Z451A - 35 ns Max 

• Military Address Access Time 
93Z450/93Z451 - 55 ns Max 
93Z450A/93Z451A - 45 ns Max 

• Highly Reliable Yertica.1 Fuses Ensure 
High Programming Yields 

• Available with Open Collector (93Z450) or 
Three State (93Z451) Outputs 

• Low Current PiliP Inputs 

Address Inputs 
Pin Names 
Ao-Ag 
CS1,CS2 

CS3, CS4 
00-07 

Chip Select Inputs (Active LOW) 
Chip Select Inputs (Active HIGH) 
Data Outputs 

Logic Symbol 

"O"S"1"O"S"2 CS3 cs. 
21 20 19 18 

CS 
8 Ao 
7 Al 
6 A2 

5 A3 
4 A4 

3 A5 

2 A6 
A7 

23 As 
22 As 

93Z450/93Z451 

9 10 11 13 14 15 16 17 
vee = Pin 24 
GND= Pin 12 

93Z450/93Z451 
1024 X a-Bit Programmable 
Read Only Memory 
Memory and High Speed Logic 

7-4 

Connection Diagrams 
24-pin DIP (Top View) 

A7 Vee 

Ae As 

As As 

A4 ~ 

A3 "O"S"2 

A2 CS3 

Al CS4 

Ao 07 

00 Os 

01 Os 

02 04 

03 

Note: 
The 24-pin Flatpak has the same pinout (Connection Diagram) as the 
24-pin DIP. 

28-pin Leadless Chip Carrier (Top View) 

.. 
~ -< u u .. 

~ « z ~ « 

A4 ~ 

A3 "O"S"2 

A2 CS3 

Al CS4 

AD Ne 

NC 07 

00 08 

c5 N Q U .. ~ 0 0 
~ z 0 0 



Logic Diagram 

1·0F·128 
DECODER 

A2---------------4 
1·0F-8 1·0F-8 

A,---------------iDECODER DECODER 

Ao---------------4 

CS,-----, 

CS2----L-==~~ 

1·0F·8 
DECODER 

93Z450/93Z451 

8192·BIT CELL 
128x64 

MEMORY MATRIX 

1·0F-8 
DECODER 

1·0F-8 
DECODER 

1·0F-8 
DECODER 

1·0F·8 
DECODER 

1·0F-8 
DECODER 

CS3 ~~------~----~~----~+-----~~----~~----~----~ 

CS4-----I 

00 0, 

Functional Description 
The 93Z450 and 93Z451 are TTL bipolar field Pro­
grammable Read Only Memories (PROMs) organized 
1024 words by eight bits per word. Open-collector 
outputs are provided on the 93Z450 for use in wired-OR 
applications. The 93Z451 has 3-state outputs which 
provide active pull ups when enabled and high output 
impedance when disabled. This allows optimization of 
word expansion in bus organized systems. 

Four Chip Select inputs are provided for logic flexibility 
and for memory array expansion of up to 128K without 
the need for external decoding. The fast Chip Select 
access time permits direct address decoding without 
increasing overall memory access times. Both devices 
are enabled only when CS1 and CS2 are LOW and 
CS3 and CS4 are HIGH. 
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The devices contain an internal test row and test column 
which are accessed and programmed during both wafer 
sort and final test. These test fuses are used to assure 
high programmability and to guarantee AC performance 
and DC parameters. 

The 93Z450 and 93Z451 use open base vertical transistor 
(junction) fuse cells. Initially an unprogrammed cell is 
in the logic '0' state. Cells can be programmed to a 
logic '1' state by following the specified programming 
procedure which fuses aluminum through the emitter 
base junction of the cell transistor. 

The read function is identical to that of a conventional 
Read Only Memory (ROM). A binary address is applied 
to the address pins Ao through Ag and the chip is 
selected. Data is then available at the outputs after tAA. 



93Z450/93Z451 

DC Performance Characteristics: Over guaranteed operating ranges unless otherwise noted 

Symbol Characteristic Min Typ(1) Max Unit Condition 

Vil Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

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

Vie Input Clamp Diode Voltage -1.2 V Vee = Min, liN = -18 mA 

Val Output LOW Voltage 0.30 0.45 V Vee = Min, 10l = 16 mA 

VOH 
Output HIGH Voltage 

2.4 V 
Vee = Min, 10H = -2.0 mA 

(93Z451) Address Any '1' 

III Input LOW Current -10 -100 p,A Vee = Max, Vil = 0.45 V 

hH Input HIGH Current -40 40 p,A Vee = Max, VIH = 2.4 V to Vee 

10HZ 
Output Leakage Current for 

40 p,A VOH =2.4 V 

10LZ 
High Impedance State 

-40 p,A Val = 0.4 V 
(93Z451) 

leEX 
Output Leakage Current 

40 p,A VeEX = Vee, Chip Deselected 
(93Z450) 

los 
Output Short-Circuit 

-20 -45 -90 mA 
Vee = Max, Va = 0 V, Note 2 

Current (93Z451) Address.Any'1' 

lee Power Supply Current 110 135 mA Vce = Max, Inputs Grounded, Outputs Ope n 

Commercial 
AC Performance Characteristics: Vee = 5.0 V ± 5%, GND = 0 V, T c = O°C to + 75°C 

Symbol Characteristic 'A' Std Unit Condition 

tAA Address to Output Access Time 35 40 ns See AC Output Load 

tAes Chip Select to Output Access Time 25 30 ns See AC Output Load 

Military 
AC Performance Characteristics: Vee = 5.0 V ± 10%, GND = 0 V, T c= -55°C to +125°C 

Symbol Characteristic 'A' Std Unit Condition 

tAA Address to Output Access Time 45 55 ns See AC Output Load 

tAes Chip Select to Output Access Time 30 35 ns See AC Output Load 

1. Typical values are at Vee = 5.0 V, T e= +25°C. 
2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 
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93Z450/93Z451 

Fig. 1 AC Test Output Load Fig. 2 AC Waveforms 

RLI 300 0 

-0(-- --- -X':-1-,S-V-------:' 

~ ~W) ____ ~~~ 
S,OV 

OUTPUT 

3O PF*r Rl2 6000 

":' 

*Includeljlg and probe capacitance 

Test Conditions 

Input pulse: 0 V to 3,0 V ~1. ~2 

Input pulse rise and fall times: 5 ns between 1 V and 2 V :x 
Measurements made at 1,5 V level 

CHIP SELECT -

CS3. CS4 

OUTPUT 

'Y'--------- 3,OV 
- - - ?S.,,+_1,_S_V _________ OV 

---j 
_tACS ~tACS~ 

Ordering Information 

93Z450 
93Z451 A SO M 

=:J~TT Package ---- -
Temperature Range 
Optional Processing ________ ...J 
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Speed Selection 
Blank = Standard Speed 
A= 'A' Grade 

Packages and OuUines (See Section 9) 
D = 24-pin Ceramic DIP 
P = 24-pin Plastic DIP (Commercial only) 
SD = 24-pin Slim Ceramic DIP 
F = 24-pin Flatpak 
L = 28-pin Square Leadless Chip Carrier 

Temperature Range 
C =O·C to +75·C 
M =-55·C to +12S·C 

Optional Processing 
OB = Mil Std 883 

Method 5004 and 5OOS, Level B 

OR = Commercial Device with 
160 Hour Burn In or Equivalent 
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I=AIRCHILD 

A Schlumberger Company 

Description 
The 93Z51 0 and 93Z511 are fully decoded 16,384-bit 
Programmable Read Only Memories (PROMs), 
organized 2048 words by eight bits per word. The 
two devices are identical except the 93Z510 has 
open collector outputs while the 93Z511 has three 
state outputs. 

• Commercial Address Access Time - 45 ns Max 
• Military Address Access Time - 55 ns Max 
• Highly Reliable Vertical Fuses Ensure 

High Programming Yields 
• Available with Open Collector (93Z510) or 

Three State (93Z511) Outputs 
• LowCurrent PNP Inputs 

Pin Names 
Ao-Al0 
CSl 
CS2, CS3 
00-07 

Logic Symbol 

cs, CS2 CS3 
20 19 18 

cs 
8 Ao 
7 A, 
6 A2 

5 A, 

4 A. 

Address Inputs 
Chip Select Input (Active LOW) 
Chip Select Inputs (Active HIGH) 
Data Outputs 

3 As 93Z510/93Z511 

2 II" 
A, 

23 As 
22 As 
21 A'0 

00 0, 02 03 04 05 Os 07 

9 10 11 13 14 15 16 17 

vee = Pin 24 
GND= Pin 12 

93Z510/93Z511 
2048 X 8-Bit Programmable 
Read Only Memory 
Memory and High Speed Logic 
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Connection Diagrams 
24-pin DIP (Top View) 

A1 

As 

As 3 

A4 

A3 5 

A2 6 

A, 

Ao 8 

9 

0, 10 

11 

12 

Note: 

Vee 

23 As 

As 

21 A,o 

20 CS, 

19 CS2 

18 CS3 

01 

Os 

05 

04 

03 

The 24-pin Flatpak has the same pinout (Connection Diagram) as the 
24-pin DIP. 

28-pin Leadless Chip Carrier (Top View) 

" U) '" ..( u g .. 0> « « z « « 

A4 A'0 

A3 ~, 

A2 cS 2 

A, CS3 

Ao NC 

NC 07 

00 06 

c5 0 0 u 8 .. 0 Z Z 0 
c:J 



Logic Diagram 

Ao 
Al 
A2 
A3 1·0F·128 

DECODER 
A4 
As 
A. 

A7--------------i 

93Z510/93Z511 

16,384 BIT CELL 
128x 128 

MEMORY MATRIX 

1·0F·16 1·0F·16 1·0F·16 1·0F·16 1·0F·16 1·0F·16 1·0F·16 1·0F·16 
Aa---------------iDECODER DECODER DECODER DECODER DECODER DECODER DECODER DECODER 
Ag--------------i 

Al0--------------~ __ ~--~~--~~~--~--~~--~--~L-~---L-L--~--~~--~~~--~--~ 

CS2---..1 

CS3-----' 

Functional Description 

00 

The 93Z51 0 and 93Z511 are TTL bipolar field Pro­
grammable Read Only Memories (PROMs) organized 
2048 words by eight bits per word. Open-collector 
outputs are provided on the 93Z51 0 for use in wired-OR 
applications. The 93Z511 has 3-state outputs which 
provide active pull ups when enabled and high output 
impedance when disabled. This allows optimization of 
word expansion in bus organized systems. 

Three Chip Select inputs are provided for logic flexibility 
and for memory array expansion of up to 128K without 
the need for external decoding. The fast Chip Select 
access time permits direct address decoding without 
increasing overall memory access times. Both devices 
are enabled only when CS1 is LOW and CS2 and CS3 
are HIGH. 
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The devices contain an internal test row and test column 
which are accessed and programmed during both wafer 
sort and final test. These test fuses are used to assure 
high programmability and to guarantee AC performance 
and DC parameters. 

The 93Z51 0 and 93Z511 use open base vertical transistor 
(junction) fuse cells. Initially an unprogrammed cell is 
in the logic '0' state. Cells can be programmed to a 
logic '1' state by following the specified programming 
procedure which fuses aluminum through the emitter 
base junction of the cell transistor. 

The read function is identical to that of a conventional 
Read Only Memory (ROM). A binary address is applied 
to the address pins Ao through A10 and the chip is 
selected. Data is then available at the outputs after tAA. 



93Z510/93Z511 

DC Performance Characteristics: Over guaranteed operating ranges unless otherwise noted 

Symbol Characteristic Min Typ(1) Max Unit Condition 

Vil Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

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

VIC Input Clamp Diode Voltage -1.2 V Vce = Min, liN =-18 mA 

Val Output LOW Voltage 0.30 0.45 V Vee = Min, 10l = 16 mA 

VOH 
Output HIGH Voltage 

2.4 V Vee = Min, 10H = -2.0 mA 
(93Z511 only) Address Any '1' 

hl Input LOW Current -10 -100 /lA Vee = Max, VIL = 0.45 V 

hH Input HIGH Current -40 40 /lA Vce = Max. VIH = 2.4 V to Vce 

10HZ 
Output Leakage Current for 

40 VOH = 2.4 V 
High Impedance State /lA 

10LZ (93Z511 only) 
~40 Val = 0.4 V 

leEx 
Output Leakage Current 

40 /lA 
VeEx = Vee 

(93Z510 only) Chip Deselected 

los 
Output Short-Circuit 

-15 -35 -90 mA 
Vee = Max, Va = 0 V, Note 2 

Current (93Z511 only) Address Any '1' 

Icc Power Supply Current 120 175 mA Vee = Max 
All Inputs GND 
All Outputs Open 

Commercial 
AC Performance Characteristics: Vec = 5.0 V ± 5%, GND = 0 V, T e = O°C to + 75°C 

Symbol Characteristic Max Unit Condition 

tAA Address to Output Access Time 45 ns See AC Output Load 

tACS Chip Select to Output Access Time 25 ns See AC Output Load 

Military 
AC Performance Characteristics: Vcc = 5.0 V ± 10%, GND = 0 V, T c= - 55°C to +125°C 

Symbol Characteristic Max Unit Condition 

tAA Address to Output Access Time 55 ns See AC Test Output Load 

tACS Chip Select to Output Access Time 25 ns See AC Test Output Load 

1. Typical values are at vee = 5.0 V, T c = +250 C. 
2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 
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Fig. 1 AC Test Output Load 

5.0 V 

RL1 300 0 

OUTPUT 

30 pF* I RL2 6000 

*Includes jig and probe capacitance 

Test Conditions 

Input pulse: 0 V to 3.0 V 

Input pulse rise and fall times: 5 ns between 1 V and 2 V 
Measurements made at 1.5 V level 

Ordering Information 

93Z51 0 

DeviceNa5-D~ M J 
Package ____ _ 

Temperature Range 
Optional Processing 

93Z510/93Z511 

Fig. 2 AC Waveforms 

2a Propagation Delay from Address Inputs 

-:-v V,....------- 3.0 V 

AOORES~- - - - A 1.5V ov 

O~"" ~W) _ ~~~ 
2b Propagation Delay from Chip Select 

~, 

~'''''~- - - - ¥,,:_5_V _______ ~:' 
~2 __ 1 

OUTPUTS 
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_tACS_ ~tAcs_1 

Packages and Outlines (See Section 9) 

0= Ceramic 01 P 
F = Flatpak 
L = Leadless Chip Carrier 
P = Plastic DIP 

SO = Slim Ceramic DIP 

Temperature Ranges 

C = O"C to + 75"C 
M = -55"C to + 125"C 

Optional Processing 

OB = Mil Std 883 
Method 5004 & 5005, Level B 

QR = Commercial Device with 

160 Hour Burn In or Equivalent 

• 



F=AIRCHIL.D 
A Schlumberger Company 

Description 
The 93Z564 and 93Z565 are fully decoded 65,536-bit 
Programmable Read Only Memories (PROMs), 
organized 8192 words by eight bits per word. The two 
devices are identical except the 93Z564 has open 
collector outputs while the 93Z565 has three state 
outputs. Both devices are available in two speed 
versions, standard speed and 'A' grade. 

• Commercial Address Access Time 
93Z564/93Z565 - 55 ns Max 
93Z564A/93Z565A - 45 ns Max 

• Military Address Access Time 
93Z564/93Z565 - 65 ns Max 
93Z564A/93Z565A - 55 ns Max 

• Highly Reliable Vertical Fuses Ensure 
High Programming Yields 

• Available with Open Collector (93Z564) or 
Three State (93Z565) Outputs 

• Low Current PNP Inputs 

Pin Names 
Ao-A12 
CS 
00-07 

Logic Symbol 

20 

CS 
8 Ao 
7 Al 
6 A2 
5 A3 
4 A4 
3 As 
2 A6 
1 A7 

23 As 
22 Ag 
21 Al0 
19 All 
18 A12 

vee = Pin 24 
GND = Pin 12 

Address Inputs 
Chip Select Input (Active LOW) 
Data Outputs 

93Z564/93Z565 

9 10 11 13 14 15 16 17 

93Z564/93Z565 
8192 X 8-Bit Programmable 
Read Only Memory 
Memory and High Speed Logic 
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Connection Diagrams 
24-pin DIP (Top View) 

A7 

Ae 2 

As 3 

A4 4 

A3 5 

A2 6 

Al 7 

Ao 8 

00 9 

01 10 

02 11 

GND 12 

Note: 

Vee 

As 

As 

21 Al0 

CS 

All 

A12 

07 

Oe 

Os 

0. 

03 

The 24-pin Flatpak has the same pinout (Connection Diagram) as the 
24 pin DIP. 

28-pin Leadless Chip Carrier (Top View) 

~ ~ < 0 u 
~ .. z g « 

A4 Al0 

A3 CS 

A2 All 

Al A12 

Ao NC 

NC 07 

00 Oe 

<5 0 a 0 8 .. ., 
Z Z 0 0 
Cl 



Logic Diagram 

Ao 

A, 

A. 
A3 1-0F-256 
A. DECODER 

As 
A. 

A7 

A.-----------------i 
As -----------------1 1-0F-32 
A,_---------------I DECODER 

A,_---------------i 
A,.----------I 

Functional Description 

1-0F-32 
DECODER 

1-0F-32 
DECODER 

The 93Z564 and 93Z565 are TTL bipolar field Pro­
grammable Read Only Memories (PROMs) organized 
8192 words by eight bits per word. Open-collector 
outputs are provided on the 93Z564 for use in wired-OR 
applications. The 93Z565 has 3-state outputs which 
provide active pull ups when enabled and high output 
impedance when disabled. This allows optimization of 
word expansion in bus organized systems. 

One Chip Select input is provided for logic flexibility 
and for memory array expansion of up to 128K without 
the need for external decoding. The fast Chip Select 
access time permits direct address decoding without 
increasing overall memory access times. Both devices 
are enabled only when CS is LOW. 
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93Z564/93Z565 

65,536 BIT CELL 
256 x 256 

MEMORY MATRIX 

1-0F-32 
DECODER 

1-0F-32 
DECODER 

1-0F-32 
DECODER 

1-0F-32 
DECODER 

1-0F-32 
DECODER 

The devices contain an internal test row and test column 
which are accessed and programmed during both wafer 
sort and final test. These test fuses are used to assure 
high programmability and to guarantee AC performance 
and DC parameters. 

The 93Z564 and 93Z565 use open base vertical transistor 
(junction) fuse cells. Initially an unprogrammed cell is in 
the logic '0' state. Cells can be programmed to a logic '1' 
state by following the specified programming procedure 
which fuses aluminum through the emitter base junction 
of the cell transistor. 

The read function is identical to that of a conventional 
Read Only Memory (ROM). A binary address is applied 
to the address pins Ao through A12 and the chip is 
selected. Data is then available at the outputs after tAA. 

• 



93Z564/93Z565 

DC Performance Characteristics: Over guaranteed operating ranges unless otherwise noted 

Symbol Characteristic Min Typ(1) Max Unit Condition 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

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

Vie Input Clamp Diode Voltage -1.2 V Vee = Min, liN = -18 mA 

VOL Output LOW Voltage 0.30 0.45 V Vee = Min, IOL = 16 mA 

VOH 
Output HIGH Voltage 

2.4 V 
Vee = Min, IOH =-2.0 mA 

(93Z565 only) Address Any '1' 

IiL Input LOW Current -10 -100 IJ.A Vee = Max, VIL = 0.45 V 

IIH Input HIGH Current -40 40 IJ.A Vee = Max, VIH = 2.4 V to Vee 

10HZ 
Output Leakage Current for 

40 IJ.A VOH =2.4 V 
High Impedance State 

10LZ (93Z565 only) 
-40 ~ VOL = 0.4 V 

leEX 
Output Leakage Current 

40 IJ.A 
VeEx = Vee 

(93Z564 only) Chip Deselected 

los 
Output Short-Circuit 

-15 -35 -90 mA 
Vee = Max, Vo = 0 V, Note 2 

Current (93Z565 only) Address Any '1' 

Ice Power Supply Current 120 180 mA Vee = Max, All Inputs GND, All Outputs Open 

CIN Input Pin Capacitance 7.0(3) pF Vee = 5.0 V, VIN =4.0 V, f = 1.0 MHz 

Co Output Pin Capacitance 10.0(3) pF Vee = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

Commercial 
AC Performance Characteristics: Vee= 5.0 V ±5%, GND = OV, Te= O"Cto +75°C 

Symbol Characteristic 'A' Std Unit Condition 

tAA Address to Output Access Time 45 55 ns See AC Output Load 

tAes Chip Select to. Output Access Time 25 30 ns See AC Output Load 

Military 
AC Characteristics: Vee = 5.0 V ±10%, GND = 0 V, T e= 55°C to +125°C 

Symbol Characteristic 'A' Std Unit Condition 

tAA Address to Output Access Time 55 65 ns See AC Output Load 

tAes Chip Select to Output Access Time 30 35 ns See AC Output Load 

1. Typical values are at vce = 5.0 V. T e= +25°e. 
2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 

3. This parameter value is based on initial design qualification and is also verified on every design change. These are not tested in production. 
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93Z564/93Z565 

Fig. 1 AC Waveforms -:-v r-------- 3.0 v 

--~-- -x" 
~'''1 ~-tAA-:::j-OV 

Q,,",un /- - - - - - -~ 

_ __ __/r.s-v--------- 3.0V 

---I " OUTPUTS 

_tACS_ r-tAcs--1 
Fig.2 AC Test Output Load 

5.0 V 

3000 

Test Conditions 
Input Pulse: 0 V to 3.0 V 

6000 
Input Pulse Rise and Fall Times: 5 ns between 1 V and 2 V 

Measurements made at 1.5 V Level 

'Includes Ilg and- probe capacitance 

Ordering Information 

93Z564 
93Z565 ADM 

DeviceNa:T
t ill J Speed Selection ~ 

Package ----
T emperalu re Range 

Optional Processing 

Speed Selection 
Blank = Standard Speed 
A= 'A' Grade 

Packages 
D = Ceramic DIP 
L = Leadless Chip Carner 

F = Flatpak 

7-15 

Temperature Ranges 
C ~ O"C to + 75"C 
M ~ -55"C to +125"C 

Optional Processing 
QB ~ Mil Std 883 

Method 5004 & 5005, Level B 

QR = Commercial Device with 
160 Hour Burn In or Equivalent 



Conventional fusible link bipolar PROMs and program­
mable logic devices are based upon two dimensional 
matrices of electrically conductive thin film fusible 
elements of materials such as nichrome, titanium 
tungsten, platinum silicide or polysilicon. Each of these 
thin film technologies has its own unique advantages 
and disadvantages but all have in common the fact that 
fuses lie flat on the surface of the silicon and therefore 
occupy a significant portion of silicon area. Cell area has 
become increasingly important as device densities have 
grown from 4K to 64K. Manufacturing cost, yields and 
performance are all directly related to die size which is 
a strong function of cell area. Previously, reductions in 
cell area have been accomplished primarily through 
improvements in photolithographic techniques. Such 
techniques have been pushed to their limits to produce 
high density, cost effective programmable memories and 
logic. The need to shrink cell sizes, especially in higher 
density devices, is placing severe strains on the manu­
facturability of thin film fuses. 

Junction fuses are the emerging solution to the inherent 
problems posed by thin film fuses. A junction fuse is 
simply a PN junction programmable cell. The emitter­
base junction of a floating base NPN transistor acts as 
the fuse element. Because fuses are single vertical 
transistors (hence the often used name of vertical fuses), 
they occupy minimal silicon area. The entire fuse 
structure can essentially be modeled as two diodes 
connected back-to-back. Before programming, a high 
impedence (open) path exists between the emitter and 
collector. The emitter-base diode is reverse biased, 
preventing read currents from passing through the fuse. 
During programming, the emitter-base junction is 
shorted out, leaving a forward biased base-collector 
(B-C) diode. This diode now appears as a low imped­
ence (closed) path. The fuse has been programmed 
from a logic 0 to a logic 1. The fuse junction lies beneath 
the surface of the silicon so all of the potential thin film 
fuse related failure modes such as metal migration 
(growback), freeze out, corrosion, marginally opened 
fuses and passivation scattering have been eliminated. 

The major problem encountered in early P-N junction 
programmable junction fuse development was the 
requirement of a large cell programming current 
(typically 200 mA per cell). This large current meant that 

Isoplanar-Z 
Junction Fuse 
Principles and Programming 
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large transistors were needed in the peripheral program­
ming circuitry. The gain in array size reduction due to 
small cells was offset by the need for a larger peripheral 
programming circuitry which, in turn, translated to larger 
overall die size and higher die cost. The costs were such 
that, despite their reliability advantages, these devices 
were never widely commercially accepted. 

The most straightforward method to achieve reductions 
in cell programming current is to use small emitter cells. 
A small emitter cell increases the effective current den­
sity at the emitter-base junction therefore decreasing the 
overall energy required to program the cell. To reduce 
emitter size and programming currents without the use 
of advanced photolithographic equipment, Fairchild 
adopted a simple solution, use a walled emitter cell and 
an oxide isolated Isoplanar process. With oxide isolation, 
emitter sizes are defined by the oxide opening and as a 
result are self aligned, easing manufacturing tolerances. 

The main advantages of the Isoplanar-Z process are due 
to the use of oxide encroachment. The cell emitter is 
defined using standard photolithography. The surround­
ing oxide is then laterally grown, shrinking the emitter 
area and decreasing the effective cell size. Very small 
self aligned emitter-base junction areas can be achieved 
quite easily with the encroachment technique. An added 
benefit of oxide encroachment is that the higher thermal 
resistivity of the silicon dioxide which surrounds the 
cells, as compared to silicon, reduces heat loss during 
programming. This thermal insulation effect further 
reduces the current required to program a cell. Typical 
programming currents of 60 mA or below are easily 
achieved using the Isoplanar-Z process. 

Results of reliability and programming yield testing have 
been excellent. Data have demonstrated typical pro­
gramming yields in excess of 99% on a 16,384 bit PROM 
and no cell related failures in over 63 billion cell hours 
of life test. 

Programming a Junction Fuse 
Programming a junction fuse is accomplished by driving 
a controlled current through the emitter of the cell, induc­
ing avalanche breakdown of the emitter-base junction. 
Heat locally generated at the reverse biased junction 
causes the Aluminum-Silicon interface to reach the 



AI-Si eutectic. solidus (melting) temperature of 
approximately 575°C. The electrically conductive 
aluminum eutectic then diffuses down through the 
emitter to the emitter-base junction, forming a 
permanent short. 

The amount of energy required to program a cell is 
dependent upon encroachment variations. Different 
methods can be used to supply the varying amount of 
energy required to program junction fuses. One 
method is a pulse-read technique, whereby a series 
of energy pulses of increasing magnitude or duration 
are applied to the cell. Each pulse applies a specific 
amount of energy to the cell's emitter-base junction, 
successively heating the junction until the cell emitter 
reaches the Aluminum-Silicon eutectic temperature. 
Once this temperature is reached, migration occurs 
and the junction shorts. A read is performed after 
each pulse to detect if the fuse has blown. If 
additional energy is needed to program any cell, 
more pulses are applied until the cell blows. 

Fairchild has approved a current-puise technique for 
users with digital requirements. In this method, 
differences in required programming energy are 
accounted for by increasing the current amplitude of 
each subsequent current pulse until programming is 
achieved. A read is performed after each pulse. This 
cycle is continued until the cell is programmed. Refer to 
the Programming Timing Diagram and Programming 
Specifications for Current-Pulse Programming. 

Fairchild originally developed a self adjusting current 
ramp programming technique which delivers the 
optimum current needed to program each individual 
cell. With the self adjusting technique a steadily 
increasing current ramp is applied to a cell until a 
shorted junction is detected. The exact moment when 
the junction actually shorts can be sensed by a sharp 
drop in the voltage across the cell. This voltage drop 
occurs because the reverse biases E-8 diode is no 
longer in series with the programming path. 
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Isoplanar-Z 
Junction Fuse 
Principles and Programming 

Once the moment of programming has been detected, 
Fairchild incorporates the use of a programming ramp 
"post hold time". The rise in programming current is 
halted at the level which was required to cause a blow, 
held for a precise time interval, and then turned off. This 
means that the amount of additional energy applied to a 
cell is totally governed by the amount of current required 
to program that cell, which is in turn dependent upon 
cell size. Therefore each cell's additional energy pulse is 
custom tailored for that specific cell. Experimental data 
shows that a carefully chosen post hold time can insure 
a very uniform cell resistance regardless of cell size. The 
self adjusting current ramp programming scheme allows 
consistent, repeatable programming and uniform cell 
resistance, overcoming any effects of process variations 
on a particular product or differences in cell sizes across 
product lines. Refer to the Programming Timing 
Diagram and Programming Specifications for 
Current-Ramp Programming. 



F=AIRCHILD 

A Schlumberger Company 

Current-Ramp Programming Timing Diagram 

I ... tON 
Vee 

POWER 
SUPPLY 

READ 
STROBE tw 

Vesp ~~'~ 
CHIP 

SELECT 

!,~ 
IOP(max) 

~". ,~ [SR~ CURRENT APPLIED 
TO OUTPUT TO BE 

PROGRAMMED 

loPLP 

OmA 

tss:q ~ 
VOP(max) 

TYPICAL VOLTAGE 
AT OUTPUT BEING 

PROGRAMMED Linear 
Point 

OV 

Current-Ramp Programming Specifications(4) 

Symbol Parameter 

Power Supply 

Vee Power Supply Voltage 

trvcc Power Supply Rise Time(3) 

tfvcc Power Supply Fall Time 

tON Vee On Time 

tOFF Vee Off Time 

Duty Cycle for Vee 

tdAP 

6.4 

0.2 

0.2 

(1 ) 

(2) 

Isoplanar-Z TTL PROM 
Current-Ramp Programming 
Specifications 

~I 
---I 

\ ,-# \ ---i tdvcc 
tOFF 

tw 
rl 

I 

i~"-
~"~ 

/-'\ 
\ 
\ 
\ 
\ 
\ 
\ ItIOP 
\ 
\ 

Recommended 
Value Comments 

6.5 6.6 V Typical I ee at 6.5 V = 250 mA 

2.0 J1.s 

2.0 J1.S 

See Programming 
Timing Diagram 

50 % tON/(tOFF + tON) 
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Current-Ramp Programming Speclflcatlons(4) (Cont'd) 

Symbol Parameter 

Read Strobe 

tdRBP Read Delay before Programming 

tw Fuse Read Time 

tdvcc Delay to Vcc Off 

tdRAP Delay to Read after Programming 

Chip Select 

VCSP Chip Select Programming Voltage 20.0 

Icsp Chip Select Program Current Limit 175 

VIL Input Voltage LOW 0 

VIH Input Voltage HIGH 2.4 

tdCS Delay to Chip Deselect 

trcs Chip Select Pulse Rise Time 3.0 

tdAP Delay to Chip Select Time 0.2 

tfCS Chip Select Pulse Fall Time 0.1 

Current Ramp 

IOPLP Programming Current Linear Point 

IOP(max) Output Programming Current Limit 155 

VOP(max) Output Programming Voltage Limit 24 

SRloP Current Slew Rate 0.9 

Vps Blow Sense Voltage 0.7 

tdBP Delay to Programming Ramp 2.0 

tLP Time to Reach Linear Point 0.2 

tss Program Sense Inhibit 2.0 

tIp Time to Program Fuse 3.0 

thAP Programming Ramp Hold Time 1.4 

tflOP Program Ramp Fall Time 

Notes 

Isoplanar-Z TTL PROM 
Current Ramp Programming 
Specifications 

Recommended 
Value 

3.0 

1.0 

1.0 

3.0 

20.0 

180 

0 

5.0 

1.0 

4.0 

1.0 

0.1 

10 

160 

25 

1.0 

3.0 

1.0 

3.0 

1.5 

0.1 

22.0 

185 

0.4 

5.0 

1.0 

20 

165 

26 

1.1 

10 

10 

150 

1.6 

0.2 

Comments 

f.Ls Initial Check 

f.Ls 

f.Ls 

f.Ls Verify 

V 

mA 

V 

V 

f.Ls 

f.Ls 

f.Ls 

f.Ls 

Point after which the pro-
mA gramming current ramp 

rise at a linear slew rate 

mA 
Apply current ramp to 
selected output 

V 

mAlf.Ls Constant after Linear Point 

V 

f.Ls Vcsp must be at minimum 

f.Ls 

f.LS 

f.Ls 

f.LS After fuse programs 

f.Ls 

I. Total time Vcc is on to program fuse is equal to or greater than the sum 
of all the specified delays. pulse widths and rise/fall times. 

4. Recommended programming temp. T c= 25'C ± 10'C. 

2. tOFF is equal to or greater than tON. 
3. Rise and fall times are from 10% to 90%. 
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Current-Pulse Programming Timing Diagram 

I-
POWER 
SUPPLY 

OV 

READ 
STROBE tw 

CHIP Vcsp 
-i ~ldCS 

SELECT 

VIL trl'~ 
tdBP . 

CURRENT APPLIED IIOP 

TO OUTPUT TO BE OmA 
PROGRAMMED trlOP 

Current-Pulse Programming Speclficatlons(4) 

Symbol Parameter 

Current Ramp 

Vee Power Supply Voltage 6.4 

trvee Power Supply Rise Time(3) 0.2 

ttVee Power Supply Fall Time 0.2 

tON Vee On Time (1 ) 

tOFF Vee Off Time (2) 

Duty Cycle for Vee 

Isoplanar-Z TTL PROM 
Current-Pulse Programming 
Specifications 

tON 

j..-tflOP 

Recommended 
Value 

6.5 

2.0 

2.0 

7-20 

6.6 

50 

·1 --, 

"'''.~ 10" -I tdvcc 

V Typical I ee at 6.5 V = 250 mA 

p's 

p's 

See Programming 
Timing Diagram 

% tON/(tOFF + tON) 



Current-Pulse Programming Specifications(4) (Cont'd) 

Symbol Parameter 

Read StrobeS 

tdRBP Read Delay before Programming 

tw Fuse Read Time 

tdvcc Delay to Vcc Off 

tdRAP Delay to Read after Programming 

Chip Select 

VCSP Chip Select Programming Voltage 20.0 

Icsp Chip Select Program Current Limit 175 

VIL Input Voltage LOW 0 

VIH Input Voltage HIGH 2.4 

tdCS Delay to Chip Deselect 

Ircs Chip Select Pulse Rise Time 3.0 

tdAP Delay to Chip Select Time 0.2 

tfCS Chip Select Pulse Fall Time 0.1 

Programming Current-Pulse Train 

IIOP Initial Current Pulse 

10P(max) Output Programming Current Limit 155 

VOP(max) Output Programming Voltage Limit 24 

tRIOP Programming Pulse Rise Time 160 

tdBP Delay to Initial Programming Pulse 2.0 

tpw Programming Pulse Widths 8.0 

tflOP Programming Pulse Fall Time3 0.1 

Current Pulse Step Increase 5.0 

610p 
Duty Cycle for Programming Pulses 10 

Notes 

Isoplanar-Z TTL PROM 
Current-Pulse Programming 
Specifications 

Recommended 
Value 

3.0 

1.0 

1.0 

3.0 

20.0 

180 

0 

5.0 

1.0 

4.0 

1.0 

0.1 

40.0 

160 

25 

100 

3.0 

9.0 

0.1 

10.0 

50 

22.0 

185 

0.4 

5.0 

1.0 

40.0 

165 

26 

100 

10.0 

.02 

10.0 

50 

Comments 

Ils Initial Check 

Ils 

Ils 

Ils Verify 

V 

mA 

V 

V 

Ils 

Ils 

Ils 

Ils 

mA 

mA 
Apply current pulse to 
selected output 

V 

mAills 

Ils Vcsp must be at minimum 

iJ.S 

iJ.S 

mA 

% Each successive pulse is 
increased by lop 

1. Total time Vee is on to program fuse is equal to or greater than the sum 
of all the specified delays. pulse widths and rise/fall times. 

4. Recommended programming temp. T c = 25°C ± 100C. 
5. Proceed to next address after read strobe indicates programmed cell. 

2. tOFF is equal to or greater than tON. 

3. Rise and fall times are from 10% to 90%. 

7-21 



Notes 



Notes 









FAIRCHILD 

A Schlumberger Company 

Description 
The 93Z458 and 93Z459 are bipolar Field Programmable 
Logic Arrays (FPLAs) organized with 16 inputs, 48 
product terms and eight outputs. The 16 inputs and their 
complements can be fuse linked to the inputs of 48 AND 
gates (48 product terms). Each of the 48 AND gates can 
be fuse linked to eight 48-input OR gates (eight summing 
terms). Each output may be programmed active HIGH or 
active LOW. The devices are identical except for the 
output stage. The 93Z458 has open-collector outputs; the 
93Z459 has three-state outputs. In either case, the 
outputs are enabled when CS is LOW. 

• Commercial Address Access Time - 45 ns Max 
• Military Address Access Time - 65 ns Max 
• Fully Programmable Product Array, 

Summing Array and Output Polarity 
• Available with Open collector (93Z458) or 

Three State (93Z459) Outputs 

Pin Names 
Ao-A15 
CS 
00-07 
Vp 

Logic Symbol 

AD 

A, 

7 A2 

A3 

A4 

4 As 
AS 

2 A7 

27 AS 

26 AS 

26 A,O 

24 AI' 

23 A12 

22 A13 

21 A'4 

20 A16 

Vee = Pin 28 
GND=Pin 14 

,S 

es 

Address Inputs 
Chip Select Input 
Data Outputs 
Programming Pin 

93Z458193Z459 

IS 17 '6 15 13 12 11 '0 

93Z458/93Z459 
16 X 48 X 8 Field 
Programmable Logic Array 
Memory and High Speed Logic 
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Connection Diagram 
28-Pin DIP (Top View) 

Vp 

A7 

A6 

Vee 

AS 

AS 

A5 A'0 

A4 All 

A3 A,. 

A. A'3 

AI A'4 

Au A'5 

07 es 

Os 00 

05 0, 

04 O. 

GND 03 

Note 
The 28-pin Flatpak and the 28-pin Leadless Chip Carrier have the same 
pinout (Connection Diagram) as the 28-pin DIP. 



Logic Diagram 

AO 
I 
I 
I 
I 

: 161NPUTS 

I 
I 
I 
I 

A15 

PRODUCT 
MATRIX 

48 
32-INPUT 

AND GATES 

93Z458/93Z459 

PROGRAMMABLE CELL 

PROGRAMMABLE CELLS 

PROGRAMMABLECELL~!-----------~====~~g[==~t~--~~-----; 
SUMMING 

MATRIX 
848-INPUT 
OR GATES 

~ ___ ~==~~~t ___ ~~ 
CS --d ~ ______ +-_____ --<~....J 

Functional Description 
The 93Z458 and 93Z459 are bipolar Field 
Programmable Logic Arrays (FPLAs) organized 16 
inputs by 48 product terms by eight outputs. Open­
Collector outputs are provided on the 93Z458 for use 
in wired-OR systems. The 93Z459 has 3-state outputs 
which provide active pull-ups when enabled and high 
output impedance when disabled. Chip Select for both 
devices is active LOW, i.e., a HIGH (logic "1") on the 
CS pin will disable all outputs. 

The 93Z458 and 93Z459 both contain a test input line, 
two test product term lines and a test output line. 
These test fuses are accessed during both wafer sort 
and final test and used to assure high programmability 
and to guarantee DC parameters and AC performance. 
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The read function is identical to that of a conventional 
bipolar PLA. That is, a binary address is applied to 
inputs Ao through A,So the chip is selected, and the 
data is valid at the outputs after tAA· 

Programming is accomplished by following the 
sequence outlined in the Programming Specifications 
table. 
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Detailed Logic Diagram 
Product Terms-P 

4748454443424140 3938373635343332 3130292827262524 232221201918171615141312111098 76543 2t 0 

As 

As 

Af2 

A'3 

A14 

A,S 

J. 

.1 

J. 

J. 

.1 

.1 

.1 

1 

j,. 

20 

21 

22 

23 

24 

25 

26 

'Z1 

)(J( ~( )( ( )(~(J( )( ~(J( ( )( J()( ) )( )(J( J(J( ~( )( )( J 

• DENOTES FIXED CONNECTION 

00 
01 
02 
03 
04 
05 
06 
07 
08 
08 
OA 
DB 

DC 
00 
DE 
OF 
10 
11 

12 
13 
14 
15 
16 
17 

18 
19 
1A 
1B 

1C 
10 
1E 
1F 

...... 
- -PD---ir-00 

I 
I ....... 
~ -

I 
I ...... - -~' 
J - -- , 
I 

.- J - -- 1 
I ...... J - - l 

05 

I 
.-~-- -:J~ 0& 

I 
I ...... - oJl 

+ DENOTES PROGRAMMABLE CONNECTION 
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Logic Relationships 
Input Term 
An 

Product Term 

93Z458/93Z459 

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

Pm = rrJ5 (inAn + inAn) m = 0, ' , ,,47, one of 48 product terms 
where: 

Summing Term 
S, = Iri7 km Pm 

Mode CS 

L 
Read L 

L 

Disable 
H 
H 

H = HIGH Voltage levels 
l = lOW Voltage levels 
X = Don't Care 

F, S, 

H L 
H H 
L X 

X X 
X X 

a) in = in = 1 (both true and false programmed) 
b) in ¥- in for programmed input (true or false line programmed) 
c) in = in = 0 for Don't Care inputl (unprogrammed input) 

r = 0, ' , " 7, the OR function of the 
48 product terms 

where km = 0 for product term inactive 

km = 1 for product term active 

Output 

Active HIGH Active LOW 

L H 
H L 
L H 

H (93Z458) H (93Z458) 
High-Z (93Z459) High-Z (93Z459) , 

By programming, the eight outputs of an FPLA can be made to 
relate to the 16 inputs as given by the following example: 

8 outputs 
total 

01 = Ao A6 A14 + A2 A15 + Ao A1" ,A15 + As A1OA13 --..- ' 

One Product Term 
16 input terms max 

One Output 
48 product terms max 

v 

02 = AoA6A14 + A2A15 
(Output polarity programmed, active HIGH) 

07 = (As A10 A13 + A4 A7 Ag An A12) 
(Output polarity not programmed, active LOW) 
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Programming 
The 93Z458 and 93Z459 are delivered in an 
unprogrammed state, characterized by: 

• All vertical cells intact 
• All 8 output buffers in active LOW state 
• All outputs read HIGH 

Programming and verifying the Product Matrix, the 
Summing Matrix, and the Output Polarity are outlined 
below. 

Program Product Matrix 

In the initial unprogrammed state the 48 AND gates of 
the product matrix are not connected. Programming 
the vertical cell located by the selection of an input 
line, An, and the mth AND gate includes the input 
term in the logic expression for the mth AND gate. If 
all vertical cells were programmed, the resulting logic 
expression for the AND gates would be 
ArFoA,A, ... A,5A,5' In the unprogrammed state, the 
logic expression for each AND gate is "1". 

• Program one input at a time. 
• All unused inputs of programmed product terms 

are not required to be programmed. 
• Inputs of unused product lines are not required to 

be programmed. 
• Pin 18 (Do) is in the read mode (open collector). 

Care must be taken so that this pin is either left 
open, grounded, or loaded such that the current 
flowing into the pin does not exceed 16 mAo 

1. Connect pin 14 (GND) to ground. 
2. Connect pin 28 (Vecl to 6.5 V. 
3. Apply TTL levels to pins 10 through 13, 15, and 16 

(07 through 02) to address an on-chip 1-of-48 
decoder to select the AND gate to be 
programmed (07 = LSB and 02 = MSB). 

4. Apply +12.0 V to all input pins (Ao through A ,5). 
5. Apply the proper TTL level to an An input pin as 

follows (program one input at a time): 
a. If the product term to be programmed contains 

the input term An (where n = ° through 15), 
lower the An pin to a TTL LOW level. 

b. If the product term to be programmed contains 
the input term An' lower the An to a TTL HIGH 
level. 
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93Z458/93Z459 

6. Connect pin 19 (CS) to 20V. 
7. Apply a programming current ramp to pin 1 (V p) 

according to the Programming Specifications table. 
8. Repeat steps 4 through 7 for each input of the 

selected product term. 
9. Repeat steps 3 through 8 for all other product terms 

to be programmed. 

Verify Product Matrix 

1. Connect pin 14 (GND) to ground. 
2. Connect pin 28 (Vecl to 6.5 V or 4.5 V'. 
3. Connect pin 19 (CS) to a TTL HIGH level. 
4. Apply TTL levels to pins 10 through13, 15, and 16 

(07 through 02) to address an on-chip 1-of-48 
decoder to select the product line to be read (07 = 
LSB and 02 = MSB). 

5. Apply +12.0 V to all input pins (Ao through A ,5). 
6. Test the state of the An input as follows: 

a. Lower the An pin to a TTL HIGH level and sense 
the voltage on pin 18 (00)' 

b. Lower the An pin to a TTL LOW level and sense 
the voltage on pin 18 (00)' 

7. The state of the An input is determined as follows: 

A = n A = n Condition of 
TTL TTL An for Selected 

HIGH LOW Product Term 

H H Unprogrammed 
Level at H L An in P-Term 

Output ° L H An in P-Term 
(notes 2, 
3,4) L L Both An and An in P-Term 

8. Repeat steps 5 through 7 for each input of the 
selected product term. 

9. Repeat steps 4 through 8 for all other product 
terms. 

Notes 

1. When verifying each cell immediately after applying the current 
ramp. Vee can be held at 6.5V. 
The verification cycle (blank check or pattern check) must consist of 
two passes, one at Vee = 6.5 V, one at Vee = 4.5 V. 

2. 00 in this mode functions as"an open-collector output. 
3. The table above is valid regardless of the polarity (active HIGH or 

active LOW) of OQ. 
4. Pin 1 (Vp) should be either floating or grounded. 

• 



Program Summing Matrix 

The inputs to the eight OR gates of the summing 
matrix are not connected in the unprogrammed state. 
Programming the vertical cell located by the selection 
of the mth AND gate and the nth summing line 
includes the product term Pm (the term programmed 
into the mth AND gate) in the logic expression for the 
nth OR gate. The nth summing line is selected by the 
selection of the nth output buffer where n = 0 through 
seven. If all the cells in the OR matrix were 
programmed, the resulting logic expression (sum of 
products) for the OR gates would be Po+ PI + P2··.+ P47. 

• Program one output pin at a time. 
• All unused product lines are not required to be 

programmed. 

1. Connect pin 14 (GND) to ground. 
2. Connect pin 28 (Ved to 6.5 V. 
3. Apply TTL levels to pins 4 through 9 (A5 through 

Aol to address an on-chip 1-of-48 decoder to select 
the AND gate to be programmed (Ao = LSB and A5 
= MSB). 

4. Apply TTL HIGH level to pins 20 and 21 (A15 and 
A I4)· 

5. Connect the remaining input pins to + 12.0 V. 
6. Connect pin 19 (CS) to 20 V. 
7. Apply a current ramp (see Programming 

Specifications table) at the pin of the output to be 
programmed. Other output pins should be either 
left open or tied to a TTL HIGH level. 

8. Repeat for all outputs that are to be programmed. 

Verify Summing Matrix 

1. Connect pin 14 (GND) to ground. 
2. Connect pin 28 (Ved to 6.5 V or 4.5 V. 
3. Connect pin 19 (CS) to 20V. 
4. Apply TTL levels to pins 4 through 9 (A5 through 

Ao) to address an on-Chip 1-of-48 decoder to select 
the AND gate to be verified (Ao = LSB and A5 
= MSB). 

5. Apply a tTL HIGH level to pins 20 and 22 (A15 
and A I3). 

6. Connect the remaining input pins to +12.0 V. 
7. Sense the voltage on the output pin to be verified. 

The programming of the selected product line to 
the output line can be determined as follows: 
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Output Reads (Note) Vertical Cell 

Note 

L 
H 

Unprogrammed (inactive) 
Programmed (active) 

The condition of the vertical cell can be determined from the table above 
regardless of the polarity (active HIGH or active LOW) of the output 
buffer being verified. 

8. Repeat step 7 for all outputs to be verified. 
9. Repeat for all product terms programmed. 

Program Output Polarity 

The initial unprogrammed state of all eight output 
buffers is active LOW or inverting. To program an 
output buffer into the active HIGH or non-inverting 
state, follow the steps shown below: 

• Program one output at a time. 

1. Connect pin 14 (GND) to ground. 
2. Connect pin 28 (Ved to 6.5 V. 
3. Apply a TTL HIGH level to pins 4 through 9 (A5 

through Ao). 
4. Apply a TTL HIGH level to pin 20 (A I5). 
5. Connect the remaining input pins to +12.0 V. 
6. Connect pin 19 (CS) to 20V. 
7. Apply a programming current ramp (see 

Programming Specifications table) to the pin of 
the output to be programmed. Other output pins 
should be either left open or tied to a TTL HIGH 
level. 

Verify Output Polarity 

1. Corinect pin 14(GND) to ground. 
2. Connect pin 28 (Ved.to 6.5 Vor4.5 V. 
3. Connect pin 19 (CS) to a TTL LOW level. 
4. Apply a TIL HIGH level to pins 4 through 9 (A5 

throU9hAw' .. " 
5. Apply'al'tl(HIGHleverldpih's21 and 22 (A14 

andA,3>:;. • • . .. . ... 
6. CoMect the remaining input pins to +12.0 V. 
7. Sense th~'v(jlta:geon tHil'ptti of the output buffer to 

be verified. The condition of the output can be 
determined as follows: 



Output Reads 

H 
L 

Output State 

Active LOW 
Active HIGH 

8. Repeat step 7 with Vee at the LOW Vee Read 
recommended value. 

93Z458/93Z459 

The table given below summarizes the full programming and verifying procedures. 

Summary of Pin Voltages (Volts) 

Program 
Product 

Read Matrix 

Pin 1 (Vp) *** ***** 

Pin 2 (A7) TTL 12.0* 
Pin 3 (A6) TTL 12.0* 
Pin 4 (As) TTL 12.0* 
Pin 5 (A4) TTL 12.0* 
Pin 6 (A3) TTL 12.0* 
Pin 7 (A2) TTL 12.0* 
Pin 8 (A1) TTL 12.0* 
Pin 9 (Ao) TTL 12.0* 
Pin 10 (07) READ TTL 
Pin 11 (06) READ TTL 
Pin 12 (05) READ TTL 
Pin 13 (04) READ TTL 
Pin 14 (GND) GND GND 
Pin 15 (03) READ TTL 
Pin 16 (02) READ TTL 
Pin 17 (01) READ ** 
Pin 18 (00) READ 
Pin 19 (eS) TTL LOW 20.0 
Pin 20 (A1S) TTL 12.0* 
Pin 21 (A14) TTL 12.0* 
Pin 22 (A13) TTL 12.0* 
Pin 23 (A12) TTL 12.0* 
Pin 24 (A11) TTL 12.0* 
Pin 25 (A10) TTL 12.0* 
Pin 26 (Ag) TTL 12.0* 
Pin 27 (As) TTL 12.0* 
Pin 28 (Vee) 5.0 6.5 

'For selection of input apply TTL HIGH or TTL LOW 
"Left open or TTL HIGH 

"'Left open or grounded 
····Left open. TTL HIGH, or programming current ramp 

*****Programming current ramp 

Verify Program Verify 
Product Summing Summing 
Matrix Matrix Matrix 

*** *** *** 
12.0* 12.0 12.0 
12.0* 12.0 12.0 
12.0* TTL TTL 
12.0* TTL TTL 
12.0* TTL TTL 
12.0* TTL TTL 
12.0* TTL TTL 
12.0* TTL TTL 
TTL **** READ 
TTL **** READ 
TTL **** READ 
TTL **** READ 
GND GND GND 
TTL **** READ 
TTL **** READ 
** **** READ 
READ **** READ 
TTL HIGH 20.0 TTL LOW 
12.0* TTL HIGH TTL HIGH 
12.0* TTL HIGH 12.0 
12.0* 12.0 TTL HIGH 
12.0* 12.0 12.0 
12.0* 12.0 12.0 
12.0* 12.0 12.0 
12.0* 12.0 12.0 
12.0* 12.0 12.0 
6.5 6.5 6.5 
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Program Verify 
Output Output 
Polarity Polarity 

*** *** 
12.0 12.0 
12.0 12.0 
TTL HIGH TTL HIGH 
TTL HIGH TTL HIGH 
TTL HIGH TTL HIGH 
TTL HIGH TTL HIGH 
TTL HIGH TTL HIGH 
TTL HIGH TTL HIGH 
**** READ 
"It*** READ 
**** READ 
**** READ • GND GND 
**** READ 
**** READ 
**** READ 
**** READ 
20.0 TTL LOW 
TTL HIGH 12.0 
12.0 TTL HIGH 
12.0 TTL HIGH 
12.0 12.0 
12.0 12.0 
12.0 12.0 
12.0 12.0 
12.0 12.0 
6.5 6.5 



Product Matrix 
Programming Timing Diagram 

POWER 
SUPPLY 

COLUMN 
ADDRESS 
07- 02 

ADDRESS 

READ 
STROBE 

Vee 

OV 

Vesp 
CHIP V1H "="""',...----
SELECT 

V1L 

lOP (MAXI 

CURRENT 
APPLIED TO IOPLP 
Vp 

OmA 

Output Polarity 
Programming Timing Diagram 

POWER 
SUPPLY 

Vee 

OV 

93Z458/93Z459 

tON 

tON 

COLUMN V1H ~~71-1-----------1~~~~~~~~~~~~~~ ADDRESS 
AO-A5 V1L 

ADDRESS 
A15- AO 

READ 
STROBE 

CHIP 
SELECT 

10P(MAX) 

CURRENT 
APPLIED TO 
OUTPUT On iOPLP 

OmA 
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Summing Matrix 
Programming Timing Diagram 

POWER 
SUPPLY 

COLUMN 
ADDRESS 
Ao-A5 

XI---
vee 

OV trvcc 
tdRBP 

V1H 

V1L 

93Z458/93Z459 

tON 

;=~===ttO~F;F======~'~ 

ADDRESS Vz ~~~~rvr---------------\7-t~,~A~~~~~~~~~~~ 
A15- A6 V 1H 

READ 
STROBE 

CHIP 
SELECT 

V1L 

VcsP 
V1H 

V1L p"" ...... ------! 

10P(MAX) 

CURRENT 
APPLIED TO 
OUTPUT On IOPLP 

OmA '--____ -J 

Programming Specifications (4) 

Symbol Parameter 

Power Supply 

Vee Power Supply Voltage 

trvee Power Supply Rise Time(3) 

ttvee Power Supply Fall Time 

tON Vee On Time 

tOFF Vee Off Time 

Duty Cycle for Vee 

6.4 

0.2 

0.2 

(1 ) 

(2) 

Recommended 
Value 

6.5 

2.0 

2.0 
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6.6 

50 

Comments 

V Typical I ee at 6.5 V = 250 mA 

fJ.S 

fJ.s 

See Programming 
Timing Diagram 

% tON/(tOFF + tON) 

• 



Programming Specifications (4) (Cont'd) 

Symbol Parameter 

Read Strobe 

t dRBP Read Delay before Programming 

tw Fuse Read Time 

tdvcc Delay to Vcc Off 

tdRAP Delay to Read after Programming 

Vz Input Level during Program & Verify 11.0 

Chip Select 

VCSP Chip Select Programming Voltage 19.5 

Icsp Chip Select Program Current Limit 175 

VIL Input Voltage LOW 0 

VIH Input Voltage High 2.4 

tdCS Delay to Chip Deselect 

trcs Chip Select Pulse Rise Time 3.0 

t dAP Delay to Chip Select Time 0.2 

tICS Chip Select Pulse Fall Time 0.1 

Current Ramp 

IOPLP Programming Current Linear Point 

IOP(max) Output Programming Current Point 155 

VOP(max) Output Programming Voltage Limit 24 

SR lop Current Slew Rate 0.9 

Vps Blow Sense Voltage 0.7 

t dBP Delay to Programming Ramp 2.0 

t LP Time to Reach Linear Point 0.2 

tss Program Sense Inhibit 2.0 

ttP Time to Program Fuse 3.0 

t hAp Programming Ramp Hold Time 1.4 

t fiOP Program Ramp Fall Time 

tSA Time to Address Setup 0.3 

Notes 

93Z458/93Z459 

Recommended 
Value 

3.0 

1.0 

1.0 

3.0 

12.0 

20.0 

180 

0 

5.0 

1.0 

4.0 

1.0 

0.1 

10 

160 

25 

1.0 

3.0 

1.0 

3.0 

1.5 

0.1 

0.5 

IJ.S 

IJ.S 

IJ.S 

IJ.S 

12.0 V 

20.5 V 

185 mA 

0.4 V 

5.0 V 

IJ.s 

IJ.S 

IJ.S 

1.0 IJ.S 

20 mA 

165 mA 

26 V 

1.1 mAilJ.s 

V 

IJ.S 

10 IJ.S 

10 IJ.S 

150 IJ.S 

1.6 IJ.S 

0.2 IJ.S 

IJ.S 

Comments 

Initial Check 

Verify 

Point after which the pro-
gramming current ramp 
must rise at a linear slew rate 

Apply current ramp to 
selected output 

Constant after Linear Point 

Vcsp must be at minimum 
specification 

After fuse programs 

.. 

1. Total time VCC is on to program fuse is equal to or greater than the sum of all the specified delays, pulse widths and riselfall times. 
2. T OFF is equal to or greater than tON' 
3. Rise and fall times are from 10% to 90%. 
4. Recommended programming temp T A = 25° C ± lODe. 
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16 x 48 x 8 FPLA Program Table 

! 
l! '. ... .. ... ... 
~ 

t 
E 
0 
\J .. ... 
s 
~ 

,2 
1: 
0 a. 
~ ... 

x x x 
~ ... 
<..) 

.. .. ~ E 
~ ~ z 
Ii> .. .. 
E ~ 

~ s:: 
~ 

tl ~ 

.. 
'iii 
Q. .., 
~ :a ... 
E .. 
UJ 

~ 
E 

~ 
<..) 

.. .. 
" ';: .. 
c 
l2 
:;: 
~ 
'OJ ... 

... .. 
,~ 

" " .. 
a: .. 
1i c 

.. 
t: 
~ 
0.. 
'0 
~ 
.D 
E 
£ 
;; 
0 ... 

.. 
~ .. 
E 
E 
0 

<..) 

!l .. 
c 

> .. 
a: 

.. .. 
:lj 
~ ... 
E .. 
5 e 
Q. 

Program Table Entries 

Input Variable Output Function 

I An I roauet erm proauet arm 
An Immaterial Present in F. Nnt Present in F, 
H L - (dash) A • (period) - H .... 

Enter (-) for unused inputs of used ~ terms 1) Entries independent of output polarity 
2) Enter (A) for unused outputs 01 used P terms 

Product Tarm' 
Input Varlabl. 

No. 1 1 1 1 1 1 
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 

0 
t 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

·'nput and Output fields of unused P-terms can be left blank 

8-13 

Output Active Level 
Active T Active 
HIGH LOW 

H T L 
Mo ... 

1) Polarity programmed once only 
2) Enter (L) for all unused outputs 

Actl •• L ••• I 

Output Function' 

0 7 6 5 4 3 2 1 0 
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DC Performance Characteristics: Over guaranteed operating ranges unless otherwise noted 

Symbol Characteristic Min Typ(1) Max Unit Condition 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

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

Vie Input Clamp Diode Voltage -1.2 V Vee = Min, liN = -18 mA 

VOL Output LOW Voltage 0.30 0.45 V Vee = Min, IOL = 16 mA 

VOH 
Output HIGH Voltage 

2.4 V Vee = Min, 10H = -2.0 mA 
(93Z459 only) 

IlL Input LOW Current -120 -250 J1.A Vee = Max, VIL = 0.45 V 

IIH Input HIGH Current 40 J1.A Vee = Max, VIH = 2.4 V 

Output Leakage Current for 
50 VOH = 2.4 V 

10HZ High Impedance State 
-50 J1.A 

VOL = 0.4 V 
O°C to +75°C 

(93Z459 only) 

Output Leakage Current for 
100 VOH = 2.4 V 

10HZ High Impedance State 
-100 J1.A 

VOL = 0.4 V 
-55°C to +125°C 

(93Z459 only) 

leEX 
Output Leakage Current 

50 J1.A 
Vee = 5.25 V, VeEx = 4.95 V, 

(93Z458 only) 0° C to +75° C Chip Deselected 

leEx 
Output Leakage Current 

150 J1.A 
Vee = 5.5 V, VeEx = 5.2 V, 

(93Z458 only) -55°C to + 125°C Chip Deselected 

los 
Output Short-Circuit 

-15 -35 -90 mA Vee = Max, Vo = 0 V, Note 2 
Current (93Z459 only) 

lee Power Supply Current 170 mA Vee = Max, Chip Selected, 

CIN Input Pin Capacitance (3) 4.0 pF Vec = 5.0 V, VIN = 2.0 V, f= 1.0 MHz, CS = VIH 

Co Output Pin Capacitance(3) 7.0 pF Vee = 5.0V, Vo = 2.0 V, f = 1.0 MHz, CS = VIH 

Commercial 
AC Performance Characteristics: Vee = 5.0 V ± 5%, GND = 0 V, T c = 0° C to + 75° C 

Symbol Characteristic Max Unit Condition 

tAA Address to Output Access Time 45 ns See AC Output Load 

tAes Chip Select to Output Access Time 30 ns See AC Output Load 

teo Chip Select to Output Disable Time 30 ns See AC Output Load 

Notes on following page 
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Military 
AC Performance Characteristics: Vcc = 5.0 V ± 10%, GND = 0 V, Tc= -55°C to +125°C 

Symbol Characteristic Max Unit Condition 

tAA Address to Output Access Time 65 ns See AC Test Output Load 

tACS Chip Select to Output Access Time 30 ns See AC Test Output Load 

tCD Chip Select to Output Disable Time 30 ns . See AC Test Output Load 

1. Typical values are at Vee = 5.0 V, T c = +25°C and maximum loading. 

2. Not more than one output to be S~lOrted at a time. Duration of the short circuit should not exceed one second. 

3. These parameters are not 100% tested, but are periodically sampled. 

Fig. 1 AC Test Loads 

5.0 V 

RL1 300 Q 

OUTPUT ~.~-----. 

3OpF" I RL2 600 Q 

'Includes jig and scope capacitance 

Fig. 2 Chip Select Timing 

C""~ __ _ 

~"O~_ 
OUTPUT \ 

Ordering Information 

93Z458 
93Z459 0 M 

~~~=r T J T 
Temperature Range 
Optional Processing 

Fig. 3 Read Mode Timing 

8-15 

Packages 
0= Ceramic DIP 
F = Flatpak 
L = Leadless Chip Carrier 
P = Plastic DI P 

Temperature Ranges 

C = O°C to + 75°C 
M =-55°C to +125°C 

Optional Processing 

OS = Mil Std 883 
Method 5004 & 5005, Level B 

QR = Commercial Device with 

160 Hour Burn In or Equivalent 

• 
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Package Outlines 

16-PlnSlde-Bra~ed Package 

........--+ [: 1::1 : :r~"" 
.004 MIN -J ~ j L 090 (2 29) IE :~: i~ ~~; d1 
(0.10) .056(1.42) iliO'O(1.781 r- -1 .050 (1.27) 270 ± DOS 

(686±013) 

.005 

(0.13) II~_"'--'-_<:Ij 

16-Pln Cerdip 

.037 (0.94) 

.027 (0.68) 
STANDOFF WIDTH 

.oso (1.27) 

.015(0.38) 

SEATING I 
t PlANE 

.060 (1.52) I 

.020 (0.51) 
.013 (0.33) 
.008 (0.20) 

~=~~~ 

1 =~~ I 
-J-~If""""JIr-",I--~t-~til"'ilrll+=f~:....~ ... tl;~~~!!!· JBE\-::,":: 

I .050(127) ~ ~ 
~...... 010 (0 58} 

.045 (1 14) ::: i;~;f) 

.030 (0 '61 i4l 
STANDOFF WIDTH 023 (0 58) 

.016 {0,41} 

Noles 
Pins are nickel/gold plated alloy 42 or 
equivalent 
Package material is alumina, 90% min. 
Cap is Ni/Au plated kovar or equivalent 
Board drilling 'dimensions should equal 
your practice for .030 (0.76) inch diameter 
holes 
Pins are intended for insertion in hole 
rows on.3OO (7.62) centers 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion 
Package weight is 1.5 grams 

Notes 
Pins are tin-plated alloy 42 or equivalent 
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 .030 (0.76) inch dia. holes 

Hermetically sealed alumina package 
The .045-.030 dimension does not apply to 
the corner pins 
Package weight is 2.2 grams 
These dimensions include misalignment, 
glass over-run etc ... 

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

l6-Pin Plastic DIP 

:~~~ :~:g~~ CIA 
(2 PLACES 
UNDERSIDE) 

.110(2.80) 

.090 (2.29) 

l6-Pin Cerpak 

L 
.008 (0.20) J 
.012 (0.30) 

::~lg~~j -.. -

.037 (0.94) * 

.027 (0.69) 
STANDOFF WIDTH 

r ~~~~~IFICATION 
,. 

.040 (1.02) 

.020 (0.51) 

PIN # 1 IDENTIFICATION 
.D3O (0.76) DIA 
.020 (0.50) 

:~~~ :~:;~~ DIA 
(2 PLACES 
TOPSIDE) 

310 (787) 
.290 (7 37) 

.045 
r-(1.14) 

MAX 

l 
.050 (1.27) 

TVP 

.405 (10.2 9) 
) .370 (9.40 

~_J • 9 

.016(0.40)~ 
• 019 (0.48) I .. .345 (S.16) 

.315 (8.00) 

~I I _~1~~ ::::;~: 
.280 (1.11) .004(0.10) ~--1 .006(0.'5)~U Di 
~: :::~5)040 (1.02) MAX 

.960 (24.38) 

9-4 

.011 (0.28) 

.009 (O.23) 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Package material is plastic 
Pins are intended for insertion in hole 

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

insertion 
'The .037-.027 dimension does not 
apply to the corner pins 
Package weight is 1.0 gram 

Package dimensions do not include 
permissible flash 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Base and cap are black alumina 

Package weight is 0.5 gram 
These dimensions include misalignment, 
glass over-run etG .. 



Package Outlines 

18-Pin Side-Brazed Package 

----'---+ fcrr~':::"" 
·(~~21 MIN -1 r {~':'Ol I - - ~ I I .075 (1271 1 MIN L .450 ± .005 ----1 r--- MAX 

(11.43±013) 
.090 (2.29) 

.170 (4.32) .070 (1.78) l 

.135(3.431 I 

I 
.155 (3,44) 
MAX 

TI~G l ! PLANE 

:g: ~~:;~; ---J 
.105 (2.67) 

.037 (0.94) 

.027 (0.69) -1l021(o 531 
1
_ .290 (7.371 .1 

.320(8.13) l 
.095 (2.41) TYP 

18-Pin Cerdip 

t 
.200 (5.08) 

MAX 

t 
.160 (4.0B) 
.125 {3.18} 

* 
.045 (1.14) 
.030 (O.76) 
STANDOFF WIDTH 

.015 (0.38) 

.025 (0.64) R 
NOM 
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Notes 

Pins are nickel/gold plated alloy 42 or 
equivalent 

Package material is alumina, 90% min. 

Cap is Ni/Au plated kovar or equivalent 
Board drilling dimensions should equal 
your practice for .030 (0.76) inch diameter 
holes 
Pins are intended for insertion in hole 
rows on .300 (7.62) centers 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion 

Package weight is 1.5 grams 

Notes 
Pins are tin-plated alloy 42 or equivalent 
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 .030 (0.76) inch 
diameter pins 
Hermetically sealed alumina package 

The .045-.030 dimension does not apply to 
the corner pins 
Package weight is 2.7 grams 
These dimensions include misalignment, 
glass over-run etc ... 

• 



Package Outlines 

18-Pln Plastic DIP 

.160{4.06) _ 

.150 (3.81) 

I+--------;:~~~:!~l--------J 
.160 (4.06) 
.150 (3,81) 

.261 (6.63) 
•. 2$1 (6,38) 

.130 (3.30) DIA 

.120 (3.04) 

.100 (2.54) 

.090 (2.28) 

I " 8 
I \t j 090 12.28) L.200 085(2.15) 

.310 (7.87) 
290 (7.37) 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Package material is plastic 

Pins are intended for insertion in hole 
rows on .600 (15.24) centers 
They are purposely shipped with 
"positive" misalignment to facilitate 
insertion 
Package weight is 3.5 grams 
Package dimensions do not include 
permissible flash (2 PLACES 

UNDERSIDE) 11_.24'16.12) 

.: :g ~~i:=1 :~ t~: I A'"\I~. TYP 1 23
' 15.87) 

(5.08) 

:~:~~I~Jl Ii Jl"----rt 
~ L 140 (356) L 

.055 (1 40) .065 (1 65) .125 (318) 405 (10 29) 

.040 (1 02) 055 (1 40) .355 (9.02) 

.037 (0.941 .110 (2.79) 

.027 (!l69) .090 (2.29) 
STANDOFF WIDTH 

18-Pin Cerpak 

PIN #1 

I .... IO:~) IDEN~TIFICATIONr- .002 (0.05) 

.012 (O:30) .023 (0.58) .016 (0.40) TYP 

't~~~~~,j-----__ ~,.~==m~9~4~ 

rc=:=:::=:j 
. 4" 

(10.67) 
REF 

-~ 1 .445 (11.30) 

j 1--1...1 ------1,---9 ----../'0 ~~'0501,.-------r27) J 
.Ga5 (2.16) £ .... 1'.65) t 

I I I--.---:-! 
r-- .370(940) 285(724) 

TVP 

.006 (0.15) 
004(010)~ 

I 

~I '''51'029)-+'305~:5~~~x02) 
1=l~!~~ -------------+1 
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.015 (0.38) 

.003 (0.07) 

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Base and cap are black alumina 
Package weight is 0.9 gram 
These dimensions include misalignment, 
glass over-run etc .. 



20-Pin Side-Brazed Package 

.307 (7.S0) 

.283 (7.19) 

SEATING 

PLANE ----.1 
.055 (1.40) 
.015 (0.38) 

.100±.005 I 
(2.54 ±O.12)----..j 

o 

.050 (1.27) 
NOM 

STANDOFF WIDTH 

22-Pin Side-Brazed Package (.300) 

-r (~2)MIN 
L.170(4.32) 

.135 (3.43) 
.021 (0.53) 
.015 (0.38) 

Package Outlines 

.280± .005 
(7.11 ±O.l3) 

L j- .013(0.33) I .008 (0.20) 

.320 (S.13) 

.300 (7.62) 

Notes 
Pins are nickel/gold plated alloy 42 or 
equivalent 

Package material is alumina, 92% min 
Cap is Ni/Au plated kovar or equivalent 
Cavity size is .175 x .260 (4.44 x 6.60) 
Board-drilling dimensions should equal 
your practice for .030 (0.76) dia. holes 
Pins are intended for insertion in hole rows 
on .300 (7.62) centers 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion 
Package weight is 1.7 grams 

Notes 
Pins are nickel/gold plated alloy 42 or 
equivalent 
Package material in 90% min. alumina 
Cap is Ni/Au plated kovar or equivalent 
Board-drilling dimensions should equal 
your practice for .040 (0.76) diameter holes 
Pins are intended for insertion in hole rows 
on .300 (7.62) centers 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion 
Package weight is 2.05 grams. 

~ 
320(813) 

300 (7 62) 270 ± 005 

W-----:=-=~::=:===::=:::::::';;;;:~;=;;;;;=;;;;:=F$=;_-'--.L (686 ± 0 13) 

tr=~=--. Mi." ~ 
.090 ± .01 
(2.29 ± 0.23) 

.050±.o15 -it L (1.27 ±O.3S) 

.100 ± .005 
(2.53 ± 0.13) 

L t:~::~~: 
.320 (8.13) 
.290 (7.37) 
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22-Pin Side-Brazed Package (.400) 

r----- 1.093 (27.76)-J 

I ~ ~ ~ ~ ,.067(27.,0
1

, n n n " I 

~£[I::I~Y~'" 
---.j ~.050 (1.27) 

NOM 

--.11.-004 (010) 1.--420± 005~ 005(012) II MIN I (1066-:l013) I ~ MIN 

---mm?m--, IIL .. _~ SEATING 

22-Pin Cerdip 

.390 (9,91) 
.364 (9.24) 

~~--------------~ 
.215 
(5.46) 
MAX 

9-8 

Package Outlines 

I .420 (10.671 I r- .390 (9.90) -1 

Noles 
Pins are nickel/gold plated kovar or 
equivalent 

Package material is alumina, 90% min. 
Lid is Ni/Au plated kovar or equivalent 
Board drilling dimensions should equal 
your practice for .030 (0.76) inch diameter 
holes 
Pins are intended for insertion in hole 
rows on .400 (10.16) centers 
Pins are purposely shipped with "positive" 

misalignment to facilitate insertion 
Package weight is 2.0 grams 

Notes 
Pins are tin-plated alloy 42 or equivalent 

Hermetically sealed alumina package 
Pins are intended for insertion in hole rows 
on .400 (10.16) centers 
They are purposely shipped with "positive" 
misalignment to facilitate insertion 

Package weight is 2.2 grams 
Board-drilling dimensions should equal 
your practice for .030 (0.76) inch 
diameter holes 
These dimensions include misalignment, 

glass over-run etc .. 



22-Pin Plastic DIP 

22-Pin Leadless Chip Carrier 

.296 (7.52) 

.284 (7.21) -I+----'--'-----i~ 

-.J L .020(0.51) -11- .016(0.41) 

.110 (2.79) TYP 

.090(2.29) 

Package Outlines 

_ .175 (4.M) 
.165(4.19) 

.140(366) 

.125 (318) 

.D65(1.65) 

.055 (1.39) 

:~~ ~~:~~~ DIA 
(2 PLACES 
UNDERSIDE) 

.080 (2.03) r .073 (1.85) 

.025 R 
~ (.635) 

T~~~]. 

l-+-L[ 
1- .270-....J 
~(6.86) 

9-9 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Package material is plastic 
Pins are intended for insertion in hole 
rows on .400 (10.16) centers 
They are purposely shipped with 
"positive" misalignment to facilitate 
insertion 
Package weight is 2.1 grams 
Package dimensions do not include 
permissible flash 

Notes 
Chip carrier is 90% min. black alumina 
Cap is NitAu plated kovar or equivalent 
Cavity size is .214 x .325 (5.44 x 8.26) 
Package weight is 0.80 gram 



Package Outlines 

24-Pln SIde-Brazed Package 

i"'1~>--------~:~::::~~: -------·~I 

~ :=====1 /~1~. R. I 
.807 (15.42) 'j(, .. BTI 

GOLD METALLIZED AREA 
IS CONNECTED TO DIE 

I I --I 1- .... (1.651 ATTACH PAD. 

-~:!tt~311 I [MAX 

:::~~:~t .015(165) tt;::g~~::;j I ~75 (445) .035 (089) 1 D05 (0 13) lJMAX :. (O~tl:. r-i~':±~13I--1 

~ ~ ~ ~ I~I ~ ~ ~ ~ ~ ~ ~_ I .*(O~I , 

11 ~~ T" i ••• ~ : 
..I L .021(053) II 1~(407) I ~ I 1 ,- .0'. (0381-, r-- :'25 (3181 

.105(2.57) .050 (1.27) +--::~~:~: 
:: (2.41) ::'NDOFF WIDTH 

24-Pln Cerdlp (.300) 

'.2I4(32.61)~ C 1.242(31.651 VVVV\ I 

=[c:::::::::}~"-
"" I'" .070 ('.781 1 I .... (2.481 

• .205 (5.21) MAX 
t 

--i 1--.0&0(1.27) --, ~.oeO(l.52) 

i·all (8.0311 Ir .308
17

.82
1..,1 

IE3E\ ..,. (0.381 I ~mB(O.23) 

I.- .... ('O.'81~ 
.310(7.87) 
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Notes 
Pins are nickel/gold plated kovar or 
equivalent 
Package material Is alumina, 90% min. 
Lid is NVAu plated kovar or equivalent 

Board drilling dimensions should equal 
your practice for ,030 (0.76) inch diameter 
holes 
Pins are intended for insertion in hole 
rows on .600 (15.24) centers 
Pins are purposely sh ipped with "positive" 
misalignment to facilitate insertion 
Psckage weight is 4 grsms 

Notes 
Pins are tin-plated alloy 42 or equivalent 
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 .030 (7.62) inch 
diameter pins 
Hermetically sealed alumina package 
Package weight is 6.7 grams 
These dimensions include misalignment, 
glass over-run etc ... 



24-Pln Cerdlp (.400) 

.401 (10.39) 

.375(9.53) 
(~)RNOM 

~~nr~rrr~rT>r~,r, 
1_ .070 (1.78) 1,030 (.076) 

.... 
(5.21) 
MAX 

.G70(1.78) 

.D5O(1.27) 

24-Pln Cerdlp (.600) 

.550'(13.97) 

.514(13.06) 

1.289 (32.74) 
1.238 (31.45) 

.110(2.79) 

.080(2.29) 

.045(1.14) 

.D3O(o.76) 
STANDOFF WIDTH 

Package Outlines 

l .425(10.80) r 
A13 (10.49) 

,..---,,--, 

PLANE 

I .500 (12.70) I J+-A20 (10.67)-+1 

I .705('7 .• ') -J r---- .. '0(15.49) I 

9-11 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Hermetically sealed alumina package 
Pins are intended for insertion in hole rows 

on .400 (10.16) centers 
They are purposely shipped with "positive" 
misalignment to facilitate insertion 
Package weight is 6.0 grams 
Board-drilling dimensions should equal 
your practice for .030 (0.76) inch 
diameter holes 
These dimensions include misalignment, 

glass over-run etc ... 

Noteo 
Pins are tin-plated alloy 42 or equivalent 
Hermetically sealed alumina package 
Pins are intended for insertion in hole rows 

on .600 (15.25) centers 
They are purposely shipped with "positive" 
misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .030 (0.76) inch 
diameter holes 
Package weight is 7.1 grams 
These dimensions include misalignment .. 
glass over-run etc ... 

• 



Package Outlines 

24·Pln Plastic DIP 

I+-------~:: ~~~:: ----------1 

1+---1--:~= ~~:~~ 
.125 (3.18) DIA 
(2 PLACES 
UNDERSIDE) 

=~g~lR 

I .080 (2.03) r-.o70 (1.78) 

.155 (3.94) .040 (1.02) f" (368) .020 (0.51) II 

~-r r == i i J 'l·02D (o.51) +/ I-, -...J .016 (O.41) 

.110 (2.79) .040 TYP 

.090(2.29) (1.02 
TYP STANDOFF WIDTH 

24-Pin Leadless Chip Carrier 

i h L~ •• , j 
E ~~ ,.. ew 
- §:IE 
~ .~ 
-tI -tI~ 
~ ~ .. 
iL~~~~ 

-1--=.355±.OO5sa.-/ .1 
~ (9.02±O.13) I I 

I I~ 
~:(2.03) H H H H H H H M .060±.OO6(1.52±O.15) 

t + 
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Note. 
Pins are tin-plated alloy 42 or equivalent 
Package material is plastic 
Pins are intended for insertion in hole 
rows on .600 (15.24) centers 
They are purposely shipped with 
"positive" misalignment to facilitate 
insertion 
Package weight is 3.5 grams 
Package dimensions do not include 
permissible flash 

Notes 
Chip carrier is 90% min. alumina, black 
Cap is Ni/Au plated kovar or equivalent 

Cavity size is .229" x .229" (5.81 sq.) 
All edge notches (except corners) are gold 
plated to connect to bottom gold lead 
plating 
Package weight is 0.75 gram 



Package Outlines 

24-Pln Cerpak (.375 sq.) 

r-.051 (1.291 
.066(1.67) 

1,015(0.38) 

: .. 
t 

.567 
(14.40) 

.001 (0.02) 

.016(0.40) 

L 

--+ 1--.015 (0.381 

.015 {O.38)---tI PIN #1 
IDENTIFICATION 

.019(0.48) 

'016(0:1 

f 

:~==;::::;;:~~i~~'-090~i(2;'2~9-1~~'~:::S~5~~~~4:~~~l~~~~~~~~~~~~~~~~~'I I 
I ~5(1.651 -..L 

---L- : : 
L.D40(1.021 -r-I AOS (15.291 __ -+11_-.305 (7.751 1~.006(O.15) 

MAX r---- .370(9.40) I'll .285(7.24)--+i .D04(0.10) 

24-Pin Quad Cerpak 

.... (2.031 __ 

.055 (1.40) 

--+ 

PIN #1 
INDENTIFICAnON 

1+-,05' (1.271 TV. 

.405 (10.29) 

.370(9.40) 
so 

1 t-- .006 (0.151 I .004(0.101 

1.110(28.19) 
1.050(26.67) 

+-
o 
o 
o 

.385(9.27) 

"T~I 

090 (2.291 .Jj L i~1 MAX 

. ... (1 .. 1~'~ 
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Noles 
Pins are tin-plated alloy 42 or equivalent 
Base and cap are black alumina 
Package weight is 0.8 gram 
These dimensions include misalignment, 
glass over-run etc .. 

Noles 
Pins are tin-plated alloy 42 or equivalent 
Cavity size is .200 SQ. (5.08 SQ.) 
Package weight is 0.7 gram 
These dimensions include misalignment, 
glass over-run etc ... 



Package Outlines 

24-Pln Cerpak (.370 x .595) 

.011 (0.27) 

.... (0.63) [ 

12 

PlN;U 
IDENTIFICATION I---l .315(800) '_1--'215(724) 

· 1 
13 

• 825 (15.88) 
.58D{14.97) 

.050(1.27) 
TV" ~1.r--________ 1:~~::~~ _________ "'" 

24-Pln Cerpak (.435 x .625) 

'r~' ,,15 (0.38) _ .G08(0.2O) 

A40(11.18) ~ MAX 

I ..,.,- PlN,1 
~ V INDENT1F1CAT1ON 

.' . 

r. '. " .. ' ":: .. '.~I.~;\~t~ 
...•. :!:' ..•... rr'e.; .... 
_(102)~ . f 

MAX 

, 

I===:::J----*-
1======:;:a-:!IO.48) 

.011 (O,IW) 

I 
I- .285(7.24) 

.215(6.48) 
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Note. 
Pins are tin-plated alloy 42 or equivalent 
Base and cap are black alumina 
Package weight is 1.0 gram 
These dimensions include misalignment, 
glass over-run etc ... 

Note. 
Pins are tin-plated alloy 42 or equivalent 
Base and cap are black alumina 
Package weight is 1.0 gram 
These dimensions include misalignment, 
glass over-run etc ... 



28-Pin Side-Brazed Package 

~,.415(35.94)~ 

1 ______ ' .... (35.18) ______ I 

fI~~~I~~I~~~r=~" 
.004 II I .... ±.... I I I 065('65) 
(o.1Qri r- r---('2.44±O.1~ -+j ~MAX . 
MIN 

1 - -~ ~i~311 1,070 (1.,78) 

MAX , SEATING 
.170(4.32) ~n 

t.;' , ~ ~ t'LANE : t .065 (1.65) 
.035 (0.89) 

I I 1.05 (2,67) 050 (' 27) ---...j ~095(2.41) • . 
.'70 (4.32) TV' NOM .02' (0.53) " 
.130 (3.30) .015 (O.38) -..{ j.--

28-Pin Cerdlp 

-1 '4 

.551 (14.00) 

.514(13.06) 

~~'_5rr~-rrT~~~~~~~rr~-nrT~2,.~ 
I .088 (2.49) I.-- .oeD (1 .52) 

.230 (5.84) 
MAX 

.150(3.81) 
MIN. 

.110(2.79) 

.G9D(2.29) 
.045 (1.14) 
.030 (0.76) 
STANDOFF WIDTH 

.065 (1.65) 

.015 (O.38) 

~ 
SEATING f PLANE 
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Package Outlines 

~.'20(15.75)_ 
I c:::: AlO (15.49) 

1-.-- .705 (17.91) I 
.610 (15.49)---...j 

Note. 
Pins are nickel/gold plated alloy 42 or 
equivalent 
Package material is alumina, 900/0 min. 
Cap is Ni/ Au plated kovar or equivalent 
Board drilling dimensions should equal 
your practice for .030 (0.76) inch diameter 
holes 
Pins are Intended for Insertion in hole 
rows on .800 (15.24) centers 
Pins are purposely shipped with "positive" 
misalignment to facilitete insertion 
Package weight is 4 grams 

Notes 
Pins are tin·plated alloy 42 or equivalent 
Hermetically sealed alumina package 
Pins are intended for insertion in hole rows 
on .800 (15.24) centers 
They are purposely shipped with "positive" 
misalignment to facilitate insertion 
Board-drilling dimensions should equal 
your practice for .030 (0.76) inch diameter 
holes 
Package weight is 8.6 grams 
These dimensions include misalignment, 
glass over-run etc ... 

• 



28-Pin Plastic DIP 

I---------~:::: ~~:~~~---------.i 

.040 (1.02) 

.020 (0.51) 

-~ 

.~ 
(~g2) TYP 

STANDOFF WIDTH 

28-Pin Leadless Chip Carrier 

.020 (0.51) 

.016 (0.41) 

~EDGE METALLIZED .009 

~r::"'~l~"'l~~~1 
(
.450±.008.\f - .I 
11 43~0 20, 404±.008 sa 

.390 ± .005 ~~;~I~g 20) 

(9.41 ± 0.13) METALLIZATION 
sa 

L 

.130 (3.30) 

.115 (2.92) 

_I I .040 x 45' -r -(1.02)3PLS 

:~~~;~~;;:II :C;:;:II::;:I;::I :;;:11::;;11:::;:;:11 ::;;11:::;1:;::1 h! 1*~5) 
-r ~ 
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Package Outlines 

:~~~ i~:~~{ R 
(2 PLACES) 

l-. .610 (15.49) 
I - .590 (14.99)---' 

.015 (0.36) I 

.030 (0.76) 

Noles 
Pins are tin-plated alloy 42 or equivalent 
Package material IS plastic 
Pins are intended for insertion in hole rows 

on .600(15.24) centers 
They are purposely shipped with "positive" 
misalignment to facilitate insertion 

Package weight is 4.5 grams 
Package dimensions do not include 
permissible flash. 

Noles 
Chip carrier is 90% min. black alumina 
Cap is Ni/Au plated kovar or equivalent 
Cavity size is .250 (6.35) SO 
All edge notches (except corners) are 
gold plated to connect to bottom gold lead 
plating 
Package weight is 2.7 grams 



Package Outlines 

28-Pin Leadless Chip Carrier 

. ~f"=:=-----oj ~ I (10.67 ± 0.13) -I 

11 
. 450 ± .008 so 

'''Il 
1'1 I 

.450 SO 
(11.43) . 

I 
SEALING 
METALLIZATION 

/ 
t 

::: l~:~:ll L.. ---JDU-.l.LD....uD......IJDL...LDL.....ID..L....JDu-I ...... lrf 
.- .045 ±.005 I I (1.14 ± 0.127) 

28-Pln Cerpak 

.QOB(015) 

Tf~ 
.810(17.01) 
.1550(16.50) 

.625(15.88) 

.590(14.97) 

.070±.007 
(1.78 ± 0.18) 

.019 (048) 

.02' (O:s3IW~N" 
IDENTIFICAnON 

iI-'1 

I-- =l~~~)------
.065 (1.65) _:315 (800)-l .285 (724) 
.090 (2.29) 

1 ! 

.085± .008 
(2.16 ± 0.20) 

.019(0. 48) 

') .016 {O.4 

~ 
I" 

~ 

.J, .27) 
TYP 

.D08(0.15) 

.G04{O.10) 

.-l I I 
::'''~ W f ,_~"' _____ .......,.I-r J---------- .... (23.88) 
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Notes 
Chip carrier is 90% min. alumina. black 

Cap is Ni/Au plated kovar or equivalent 
Cavity size is .300 (7.62) SQ 
All edge notches (except corners) are gold 
plated to connect to bottom gold lead 
plating 

Package weight is 2.7 grams 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Base and cap are black alumina 
Package weight is 1.0 gram 
These dimensions include misalignment, 
glass over-run etc .... • 
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Fairchild 
Semiconductor 

Alabama 
Hall Mark Electronics 
4900 Bradford Drive 
Huntsville, Alabama 35807 
Tel: 205-837-8700 TWX: 810-726-2187 

Hamilton/Avnet Electronics 
4692 Commercial Drive 
Huntsville, Alabama 35805 
Tel: 205-837-7210 TWK 810-726-2162 

Schweber Electronics 
2227 Drake Avenue S.W. 
Huntsville, Alabama 35805 
Tel: 205-882-2200 

Arizona 
Hamilton/Avnet Electronics 
505 South Madison Drive 
Tempe, Arizona 85281 
Tel: 602-231-5100 TWX: 910-950-0077 

Kierulff Electronics 
4134 East Wood Street 
PhoenIX. Arizona 85040 
Tel 602-243-4101 TWX: 910-951-1550 

Wyle Distribution Group 
8155 North 24th Avenue 
Phoenix, Arizona 85021 
Tel: 602-249-2232 TWX: 910-951-4282 

California 
Arrow Electronics 
19748 Dearborn Street 
Chatsworth, California 91311 
Tel: 213-701-7500 TWX: 910-493-2086 

Arrow Electronics 
3094 San Clemente Street 
Hayward, California 94544 
Tel: 415-487-4300 

Arrow Electronics 
9511 Ridge Haven Court 
San Diego, California 92123 
Tel: 714-565-4800 TWX: 910-335-1195 

Arrow Electronics 
521 Weddell Avenue 
Sunnyvale, California 94086 
Tel: 408-745-6600 TWX: 910-339-9371 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa. California 92626 
Tel 714-754-6111 (Orange County) 

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

Avnet Electronics 
21050 Erwin Street 
Woodland Hills, California 91367 
Tel. 213-883-0000 

., This distributor carnes Fairchild die products only. 

Franchised 
Distributors 

Bell Industries 
Electronic Distributor Division 
1161 N. Fair Oaks Avenue 
Sunnyvale. California 94086 
Tel: 408-734-8570 TWX: 910-339-9378 

Hamilton/Avnet Electronics 
3170 Pullman Avenue 
Costa Mesa, California 92626 
Tel 714-641-1850 TWX 910-595-2638 

Hamilton Electro Sales 
10912 West Washington Blvd. 
Culver City, California 90230 
Tel: 213-558-2121 TWX: 910-340-6364 

Hamilton/Avnet Electronics 
4103 North Gate Blvd. 
Sacramento. California 95348 
Tel: 916-920-3150 

Hamilton/Avnet Electronics 
4545 Viewridge Avenue 
San Diego, California 92123 
Tel: 714-571-7527 TWX: 910-335-1216 

Hamilton/Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, California 94086 
Tel: 408-743-3355 TWX: 910-339-9332 

Schweber Electronics 
17811 Gillette Avenue 
Irvine, California 92714 
Tel: 714-556-3880 

Sertech Laboratories** 
3170 Pullman Dr. 
Costa Mesa, California 92626 
Tel: 714-754-0666 

Wyle Distribution Group 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100 TWX: 910-348-7140 

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

Wyle Distribution Group 
Military Product DiviSion 
18910 Teller Avenue 
Irvine, California 92715 
Tel 714-851-9953 

Wyle Distribution Group 
9525 Chesapeake 
San Diego, California 92123 
Tel: 714-565-9171 TWX: 910-335-1590 

Wyle DIstribution Group 
3000 Bowers Avenue 
Santa Clara, California 95051 
Tel 408-727-2500 TWX: 910-338-0541 
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United States and 
Canada 

Zeus Components, Inc. 
1130 Hawk Circle 
Anaheim, California 92807 
Tel 714-632-6880 

Zeus Components, Inc. 
3350 Scott Blvd., Bldg. 6402 
Santa Clara, California 95051 
Tel: 408-727-0714 TWX: 910-338-2121 

Colorado 
Arrow Electronics 
1390 S. Potomac Street, SUite 136 
Aurora, Colorado 80012 
Tel: 303-696-1111 

Bell industries 
8155 West 48th Avenue 
Wheatndge, Colorado 80033 
Tel: 303-424-1985 TWX: 910-938-0393 

Hamilton/Avnet Electronics 
8765 E. Orchard Rd., SUite 708 
Englewood, Colorado 80111 
Tel: 303-740-1000 TWX: 910-935-0787 

Wyle Distribution Group 
451 East 124th Avenue 
Thornton, Colorado 80241 
Tel: 303-457-9953 TWX: 910-936-0770 

Connecticut 
Arrow Electronics 
12 Beaumont Road 
Wallingford, Connecticut 08492 
Tel: 203-265-7741 TWX: 710-476-0162 

Hamilton/Avnet Electronics 
Commerce Drive, Commerce Park 
Danbury, Connecticut 06810 
Tel: 203-797-2800 TWX: 710-546-9974 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel 203-792-3500 TWX: 710-456-9405 

Florida 
Arrow Electronics 
1001 Northwest 62nd Street 
SUite 108 
Ft. Lauderdale, Flonda 33309 
Tel: 305-776-7790 TWX: 510-955-9456 

Arrow Electronics 
50 Woodlake Drive West 
BUilding B 
Palm Bay, Flonda 32905 
Tel: 305-725-1480 TWX: 510-959-6337 

Chip Supply" 
1607 Forsyth Road 
Orlando, Florida 32807 
Tel: 305-275-3810 

Hall Mark Electronics 
1671 West McNab Road 
Ft Lauderdale, Flonda 33309 
Tel 305-971-9280 TWX 510-956-3092 

I 



Fairchild 
Semiconductor 

Hall Mark Electronics 
7233 Lake Ellenor Drive 
Orlando, Florida 32809 
Tel: 305-855-4020 TWX: 810-850-0183 

Hamllton/Avnet Electronics 
6801 NW. 15th Way 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-2900 TWX: 510-956-3097 

Hamilton/Avnet Electronics 
3197 Tech Drive, North 
St. Petersburg, Florida 33702 
Tel: 813-576-3930 TWX: 810-863-0374 

Schweber Electronics 
181 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-331-7555 

Schweber Electronics 
2830 North 28th Terrace 
Hollywood, Florida 33020 
Tel: 305-927-0511 TWX: 510-954-0304 

Georgia 
Arrow Electronics 
2979 Pacific Drive 
Norcross, Georgia 30071 
Tel: 404-449-8252 TWX: 810-766-0439 

Hall Mark Electronics 
8410 Atlantic Blvd., Suite 115 
Norcross, Georgia 30071 
Tel: 404-447-8000 TWX: 810-766-4510 

Hamilton/Avnet Electronics 
5825-0 Peachtree Corners East 
Norcross, Georgia 30092 
Tel: 404-447-7500 TWX: 810-766-0432 

Schweber Electronics 
303 Research Drive 
Norcross. Georgia 30092 
Tel: 404-449-9170 

Illinois 
Arrow Electronics 
2000 Algonquin Road 
Schaumburg, Illinois 60195 
Tel: 312-397-3440 TWX: 910-291-3544 

Hall Mark Electronics 
1177 I ndustrial Drive 
Bensenville. Illinois 60106 
Tel: 312-860-3800 TWX: 910-651-0185 

Hamilton/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville, Illinois 60106 
Tel: 312-860-7780 TWX: 910-227-0060 

Kierulff Electronics 
1536 Landmeier Road 
Elk Grove Village, Illinois 60007 
Tel: 312-640-0200 TWX: 910-227-3166 

""This distributor carries Fairchild die products only. 

Franchised 
Distributors 

Schweber Electronics 
904 Cambridge Avenue 
Elk Grove Village, Illinois 60007 
Tel: 312-364-3750 TWX: 910-222-3453 

Indiana 
Arrow Electronics 
2718 Rand Road 
IndianapoliS, Indiana 46241 
Tel: 317-243-9353 TWX: 810-341-3119 

Graham Electronics Supply, Inc. 
133 S. Pennsylvania Street 
Indianapolis, Indiana 46204 
Tel: 317-634-8202 TWX: 810-341-3481 

Hamilton/Avnet Electronics 
485 Gradle Drive 
Carmel, Indiana 46032 
Tel: 317-844-9333 TWX: 810-260-3966 

Pioneer Electronics 
6408 Castle Place Drive 
Indianapolis, Indiana 46250 
Tel: 317-849-7300 TWX: 810-260-1794 

Iowa 
Arrow Electronics 
1930 St. Andrews N.E. 
Cedar Rapids, Iowa 52402 
Tel: 319-395-7230 

Schweber Electronics 
5270 N. Park Place N.E. 
Cedar Rapids, Iowa 52402 
Tel: 319-373-1417 

Kansas 
Hall Mark Electronics 
10815 Lakeview Drive 
Lenexa, Kansas 66215 
Tel: 913-888-4747 TWX: 910-749-6820 

Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park, Kansas 66215 
Tel: 913-888-8900 TWX: 910-743-0005 

Schweber Electronics 
10300 W. 103rd St., Suite 103 
Overland Park, Kansas 66214 
Tel: 913-492-2921 

Maryland 
Arrow Electronics 
4801 Benson Avenue 
Baltimore, Maryland 21227 
Tel: 301-247-5200 TWX: 710-236-9005 

Hall Mark Electronics 
6655 Amberton Drive 
Baltimore, Maryland 21227 
Tel: 301-796-9300 TWX: 710-862-1942 

Hamilton/Avnet Electronics 
6822 Oak Hall Lane 
Columbia, Maryland 21045 
Tel: 301-995-3500 TWX: 710-862-1861 
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United States and 
Canada 

Schweber Electronics 
9218 Gaither Road 
Gaithersburg, Maryland 20760 
Tel: 301-840-5900 TWX: 710-828-9749 

Massachusetts 
Arrow Electronics 
One Arrow Drive 
Woburn, Massachusetts 01801 
Tel: 617-933-8130 TWX: 710-392-6770 

Gerber Electronics 
128 Carnegie Row 
Norwood, Massachusetts 02062 
Tel: 617-329-2400 TWX: 710-336-1987 

Hamilton/Avnet Electronics 
50 Tower Office Park 
Woburn, Massachusetts 01801 
Tel: 617-273-7500 TWX: 710-393-0382 

Schweber Electronics 
25 Wiggins Avenue 
Bedford, Massachusetts 01730 
Tel: 617-275-5100 TWX: 710-326-0268 

Sertech LaboratoriesH 

1 Peabody Street 
Salem, Massachusetts 01970 
Tel: 617-745-2450 TWX: 710-347-0223 

Zeus Components, Inc. 
25 Adams Street 
Burlington, Massachusetts 01803 
Tel: 617-273-0750 TWX: 710-332-0716 

Michigan 
Arrow Electronics 
3810 Varsity Drive 
Ann Arbor, Michigan 48104 
Tel: 313-971-8220 TWX: 810-223-6020 

Arrow Electronics 
3510 Roger B. Chafee, S.E. 
Grand Rapids, Michigan 49508 
Tel: 616-243-0912 

Hamilton/Avnet Electronics 
2215 29th Street S.E .. Space A5 
Grand Rapids, Michigan 49508 
Tel: 616-243-8805 TWX: 810-273-6921 

Hamilton/Avnet Electronics 
32487 Schoolcraft 
livonia, Michigan 48150 
Tel: 313-522-4700 TWX: 810-242-8775 

Pioneer Electronics 
13485 Stamford 
Livonia, Michigan 48150 
Tel: 313-525-1800 TWX: 810-242-3271 

Schweber Electronics 
12060 Hubbard Avenue 
Livonia, Michigan 48150 
Tel: 313-525-8100 TWX: 810-242-2983 



Fairchild 
Semiconductor 

Minnesota 
Arrow Electronics 
5230 West 73rd Street 
Edina, Minnesota 55435 
Tel: 6t2-830-1800 TWX: 910-576-3125 

Hall Mark Electronics 
7838 12th Avenue South 
Bloomington, Minnesota 55420 
Tel: 612-854-3233 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Minnetonka, Minnesota 55343 
Tel: 612-932-0600 TWX: 910-576-2720 

Schweber Electronics 
7422 Washington Avenue S, 
Eden Prairie, Minnesota 55344 
Tel: 612-941-5280 TWX: 910-576-3167 

Missouri 
Arrow Electronics 
2380 Schuetz Road 
SI. Louis, Missouri 63141 
Tel: 314-567-6888 TWX: 910-764-0882 

Hall Mark Electronics 
2662 Metro Blvd, 
Maryland Heights, Missouri 63043 
Tel: 314-291-5350 Telex: 910-762-0672 

Hamilton/Avnet Electronics 
13743 Shoreline Court, East 
Earth City, Missouri 63045 
Tel: 314-344-1200 TWX: 910-762-0684 

Schweber Electronics 
502 Earth City Expressway 
Earth City, Missouri 63045 
Tel: 314-739-0526 

New Hampshire 
Arrow Electronics 
1 Perimeter Road 
Manchester, New Hampshire 03103 
Tel: 603-668-6968 TWX: 710-220-1684 

Schweber Electronics 
Bedford Farms Building 2 
Kilton and South River Roads 
Manchester, New Hampshire 03102 
Tel: 603-625-2250 

New Jersey 
Arrow Electronics 
Pleasant Valley Avenue 
Moorestown, New Jersey 08057 
Tel: 609-235-1900 TWX: 710-897-0829 

Arrow Electronics 
2 I ndustrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-5300 

Hall Mark Electronics 
Springdale Business Center 
2091 Springdale Road 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0880 TWX: 710-940-0660 

Franchised 
Distributors 

Hall Mark Electronics 
107 Fairfield Road 
Fairfield, New Jersey 07006 
Tel: 201-575-4415 

Hamilton/Avnet Electronics 
10 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-3390 TWX: 710-734-4388 

Hamilton/Avnet Electronics 
#1 Keystone Avenue 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0100 TWX: 710-940-0262 

Schweber Electronics 
18 Madison Road 
Fairfield, New Jersey 07006 
Tel: 201-227-7880 TWX: 710-734-4305 

New Mexico 
Arrow Electronics 
2460 Alamo Avenue S,E. 
Albuquerque, New Mexico 87106 
Tel: 505-243-4566 TWX: 910-989-1679 

Bell Industries 
11728 Linn AVenue N,E. 
Albuquerque, New Mexico 87123 
Tel: 505-292-2700 TWX: 910-989-0625 

Hamilton/Avnet Electronics 
2524 Baylor Drive, S,E, 
Albuquerque, New Mexico 87106 
Tel: 505-765-1500 TWX: 910-989-0614 

New York 
Arrow Electronics 
900 Broadhollow Road 
Farmingdale, New York 11735 
Tel: 516-694-6800 
TWX: 510-224-6155 & 510-224-6126 

Arrow Electronics 
20 Oser Avenue 
Hauppauge, New York 11787 
Tel: 516-231-1000 TWX: 510-227-6623 

Arrow Electronics 
P.O. Box 370 
7705 Maltlage Drive 
Liverpool, New York 13068 
Tel: 315-652-1000 TWX: 710-545-0230 

Arrow Electron ics 
3000 Winton Road South 
Rochester, New York 14623 
Tel: 716-275-0300 TWX: 510-253-4766 

Hamilton/Avnet Electronics 
5 Hub Drive 
Melville, New York 11746 
Tel: 516-454-6000 TWX: 510-224-6166 

Hamilton/Avnet Electronics 
333 Metro Park 
Rochester, New York 14623 
Tel: 716-475-9130 TWX: 510-253-5470 
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United States and 
Canada 

Hamilton/Avnet Electronics 
16 Corporate Circle 
E. Syracuse, New York 13057 
Tel: 315-437-2642 TWX: 710-541-1560 

Schweber Electronics 
Jericho Turnpike 
Westbury, L.I .. New York 11590 
Tel: 516-334-7474 TWX: 510-222-3660 

Schwaber Electronics 
3 Town Line Circle 
Rochester, New York 14623 
Tel: 716-424-2222 

Summit Distributors, Inc. 
916 Main Street 
Buffalo, New York 14202 
Tel: 716-884-3450 TWX: 710-522-1692 

Zeus Components, Inc. 
100 Midland Avenue 
Port Chester, New York 10573 
Tel: 914-937-7400 TWX: 710-567-1248 

North Carolina 
Arrow Electronics 
938 Burke Street 
Winston Salem, North Carolina 27102 
Tel: 919-725-8711 TWX: 510-931-3169 

Arrow Electronics 
3117 Poplarwood Court, Suite 123 
Raleigh, North Carolina 27625 
Tel: 919-876-3132 TWX: 510: 928-1856 

Hall Mark Electronics 
5237 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-872-0712 TWX: 510-928-1831 

Hamilton/Avnet Electronics 
3510 Spring Forrest Road 
Raleigh, North Carolina 27604 
Tel: 919-878-0819 

Schweber Electronics 
5285 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-876-0000 

Ohio 
Arrow Electronics 
7620 McEwen Road 
Centerville, Ohio 45459 
Tel: 513-435-5563 TWX: 810-459-1611 

Arrow Electronics 
6238 Cochran Road 
Solon, Ohio 44139 
Tel: 216-248-3990 TWX: 810-427-9409 

Hall Mark Electronics 
175 Alpha Park 
Highland Heights, Ohio 44143 
Tel: 216-473-2907 

II 



Fairchild 
Semiconductor 

Hall Mark Electronics 
6130 Sundbury Road, Suite B 
Westerville, Ohio 43081 
Tel: 614-891-4555 

Hamilton/Avnet Electronics 
954 Senate Drive 
Dayton, Ohio 45459 
Tel: 513-433-0610 TWX: 810-450-2531 

Hamilton/Avnet Electronics 
4588 Emery Industrial Parkway 
Warrensville Heights, Ohio 44128 
Tel: 216-831-3500 TWX: 810-427-9452 

Pioneer Electronics 
4800 E. 131st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 TWX: 810-422-2211 

Pioneer Electronics 
4433 Interpoint Blvd. 
Dayton, Ohio 45424 
Tel: 513-236-9900 TWX: 810-459-1622 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood, Ohio 44122 
Tel: 216-464-2970 TWX: 810-427-9441 

Schweber Electronics 
7865 Paragon Road 
Dayton, Ohio 45459 
Tel: 513-439-1800 

Oklahoma 
Arrow Electronics 
4719 S. Memorial 
Tulsa, Oklahoma 74145 
Tel: 918-665-7700 

Hall Mark Electronics 
5460 S. 103rd East Avenue 
Tulsa, Oklahoma 74145 
Tel: 918-665-3200 TWX: 910-845-2290 

Schweber Electronics 
4815 S. Sheridan Road 
Tulsa, Oklahoma 74145 
Tel: 918-622-8000 

Oregon 
Hamilton/Avnet Electronics 
6024 S.w. Jean Road 
Building C, Suite 10 
Lake Oswego, Oregon 97034 
Tel: 503-635-8157 TWX: 910-455-8179 

Pennsylvania 
Arrow Electronics 
650 Seco Road 
Monroeville, Pennsylvania 15146 
Tel: 412-856-7000 TWX: 710-797-3894 

Pioneer Electronics 
259 Kappa Drive 
Pittsburgh, Pennsylvania 15238 
Tel: 412-782-2300 TWX: 710-795-3122 

Franchised 
Distributors 

Schweber Electronics 
101 Rock Road 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 TWX: 510-665-6540 

Texas 
Arrow Electronics 
10125 Metropolitan Drive 
Austin, Texas 78758 
Tel: 512-835-4180 TWX: 910-874-1348 

Arrow Electronics 
13715 Gamma Road 
Dallas, Texas 75234 
Tel: 214-386-7500 TWX: 910-860-5377 

Arrow Electronics 
10899 Kinghurst, Suite 100 
Houstin, Texas 77099 
Tel: 713-530-4700 TWX: 910-880-4439 

Hall Mark Electronics 
12211 Technology Blvd. 
Austin, Texas 78759 
Tel: 512-258-8848 TWX: 910-874-2031 

Hall Mark Electronics 
11333 Page Mill Drive 
Dallas, Texas 75243 
Tel: 214-343-5000 TWX: 910-867-4721 

Hall Mark Electronics 
8000 Westglen 
Houston, Texas 77063 
Tel: 713-781-6100 TWX: 910-881-2711 

Hamiiton/Avnet Electronics 
2401 Rutland Drive 
Austin, Texas 78758 
Tel: 512-837-8911 TWX: 910-874-1319 

Hamilton/Avnet Electronics 
8750 West park 
Houston, Texas 77063 
Tel: 713-780-1771 TWX: 910-881-5523 

Hamilton/Avnet Electronics 
2111 W. Walnut Hill Lane 
Irving, Texas 75062 
Tel: 214-659-4111 TWX: 910-860-5929 

Schweber Electronics 
111 W. Anderson Lane 
Austin, Texas 78752 
Tel: 512-458-8253 

Schweber Electronics 
4202 Beltway Drive 
Dallas, Texas 75234 
Tel: 214-661-5010 TWX: 910-860-5493 

Schweber Electronics 
10625 Richmond, Suite tOO 
Houston, Texas 77042 
Tel: 713-784-3600 TWX: 910-881-4836 

Sterling Electronics 
23358 Kramer Lane 
Austin, Texas 78758 
Tel: 512-836-1341 
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Canada 

Sterling Electronics 
11090 Stem mons Freeway 
Dallas, Texas 75229 

Sterling Electronics 
4201 Southwest Freeway 
Houston, Texas 77027 
Tel: 713-627-9800 TWX: 910-881-5042 
Telex: STELECO HOUA 77-5299 

Zeus Components, Inc. 
14001 Goldmark, Suite 250 
Dallas, Texas 75240 
Tel: 214-783-7010 

Utah 
Arrow Electronics 
4980 Amelia Earhart Drive 
Salt Lake City, Utah 84116 
Tel: 801-539-1135 

Bell Industries 
3639 West 2150 South 
Salt Lake City, Utah 84120 
Tel: 801-972-6969 TWX: 910-925-5686 

Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 04119 
Tel: 801-972-2800 TWX: 910-925-4018 

Wyle Distribution Group 
1959 South 4130 West, Unit B 
Salt Lake City, Utah 84104 
Tel: 801-974-9953 

Virginia 
Arrow E'lectronics 
8002 Discovery Drive 
Richmond, Virginia 23285 
Tel: 804-0413 TWX: 710-956-0169 

Washington 
Arrow Electronics 
14320 N.E. 21st Street 
Bellevue, Washington 98005 
Tel: 206-843-4800 TWX: 910-443-3033 

Hamilton/Avnet Electronics 
14212 N.E. 21st Street 
Bellevue, Washington 98005 
Tel: 206-453-5844 TWX: 910-443-2469 

Radar Electronic Co., Inc. 
168 Western Avenue W. 
Seattle, Washington 98119 
Tel: 206-282-2511 TWX: 910-444-2052 

Wyle Distribution Group 
1750 132nd Avenue N.E. 
Bellevue, Washington 98005 
Tel: 206-453-8300 TWX: 910-443-2526 

Wisconsin 
Arrow Electronics 
430 W. Rawson Avenue 
Oakcreek, Wisconsin 53154 
Tel: 414-784-6600 TWX: 910-262-1193 



Fairchild 
Semiconductor 

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

Hamilton/Avnet Electronics 
2975 South Moorland Road 
New Berlin, Wisconsin 53151 
Tel: 414-784-4510 TWX: 910-262-1182 

Schweber Electronics 
150 Synnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414-784-9020 

Canada 
Future Electronics Corporation 
5809 Macleod Trail S. Unit 109 
Calgary, Alberta T23 OJ9 
Tel: 403-259-6437 

Future Electronics Inc. 
4800 Dufferin Street 
Downsview, Ontario, M3H 558, Canada 
Tel: 416-663-5563 

Franchised 
Distributors 

Future Electronics Inc. 
Baxter Center 
1050 Baxter Road 
Ottawa, Ontario, K2C 3P2, Canada 
Tel: 613-820-8313 

Future Electronics Inc. 
237 Hymus Blvd. 
Pointe Claire (Montreal), Quebec, H9R 5C7, Canada 
Tel: 514-694-7710 TWX: 610-421-3251 

Future Electronics Corporation 
3070 Kingsway 
Vancouver B.C. B5R 5J7 
Tel: 604-438-5545 

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

Hamilton/Avnet Canada Ltd. 
210 Colonnade Road 
Nepean, Ontario, K2E 7l5, Canada 
Tel: 613-226-1700 Telex: 0534-971 
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United States and 
Canada 

Hamilton/Avnet Canada Ltd. 
2670 Sabourin Street 
51. laurent, Quebec, H4S 1 M2, Canada 
Tel: 514-331-6443 TWX: 610-421-3731 

Semad Electronics Ltd. 
620 Meloche Avenue 
Dorval, Quebec, H9P 2P4, Canada 
Tel: 604-299-8866 TWX: 610-422-3048 

Semad Electronics Ltd. 
864 lady Ellen Place 
Ottawa, Ontario, K1Z 5M2, Canada 
Tel: 613-722-6571 TWX: 610-562-1923 

Semad Electronics Ltd. 
105 Brisbane Avenue 
Downsview, Ontario, M3J 2K6, Canada 
Tel: 416-663-5650 TWX: 610-492-2510 

II 



Fairchild 
Semiconductor 

Alabama 
Huntsville Office 
555 Sparkman Drive, Suite 1030 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

Arizona 
Phoenix Office 
2255 West Northern Road, Suite 8112 
Phoenix, Arizona 85021 
Tel: 602-864-1000 TWX: 910-951-1544 

Callfomia 
320 Aeolia Drive 
Auburn, CA 95603 
Tel: 916-823-6664 

Los Angeles Office" 
Crocker Bank Bldg. 
15760 Ventura Blvd" Suite 1027 
Encino, California 91436 
Tel: 213-990-9800 TWX: 910-495-1776 

San Diego Office 
4355 Ruffin Road, Suite 100 
San Diego. California 92123 
Tel: 714-560-1332 

Santa Ana Office 
1570 Brookhollow Drive, Suite 206 
Santa Ana, California 92705 
Tel: 714-557-7350 TWX: 910-595-1109 

Santa Clara Office" 
3333 Bowers Avenue, Suite 299 
Santa Clara, California 95051 
Tel: 408-980-9990 TWX: 910-338-0241 

Colorado 
Denver Office 
10200 E. Girard, Suite 222, Bldg. B 
Denver, Colorado 80231 
Tel: 303-695-4950 

Connecticut 
Danbury Office 
250 Pomeroy Avenue 
Meriden, Connecticut 06450 
Tel: 203-834-8722 

Florida 
Ft. Lauderdale Office 
5237 N.W. 33rd Avenue, Suite 2D 
Ft. Lauderdale, Florida 33309 
Tel: 305-485-7970 TWX: 510-955-4098 

Orlando Office 
Crane's Roost Office Park 
399 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-834-7000 TWX: 810-850-0152 

Georgia 
Norcross Office" 
3220 Pointe Parkway, Suite 1200 
Norcross, Georgia 30092 
Tel: 404-441-2730 TWX: 810-766-4952 

'Order Entry POints 

Sales 
Offices 

Illinois 
Itasca Office' 
500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
Tel: 312-773-3300 TWX: 910-651-0120 

Indiana 
Indianapolis Office 
7202 N. Shadeland, Room 205 
Castle Point 
Indianapolis, Indiana 46250 
Tel: 317-849-5412 TWX: 810-260-1793 

Iowa 
Cedar Rapids Office 
373 Collin Road N.E" Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Kansas 
Kansas City Office 
8600 West 110th Street, Suite 209 
Overland Park, Kansas 66210 
Tel: 913-451-8374 

Wichita Office 
2424 N. Woodlawn 
Wichita, Kansas 67220 
Tel: 316-687-1111 TWX: 710-826-9654 

Maryland 
Columbia Office 
2000 Century Plaza, Suite 114 
Columbia, Maryland 21044 
Tel: 301-730-1510 TWX: 710-826-9654 

Massachusetts 
Framingham Offic,," 
1432 Main Street 
Waltham, Massachusetts 02154 
Tel: 617-890-4000 TWX: 710-380-0599 

Michigan 
Detroit Office 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-476-7400 TWX: 810-242-2973 

Minnesota 
Minneapolis Office 
3600 West 80th Street, Suite 590 
Bloomington, Minnesota 55431 
Tel: 612-835-3322 TWX: 910-576-2944 

New Jersey 
New Jersey Office 
Vreeland Plaza 
41 Vreeland Avenue 
Totowa. New Jersey 07512 
Tel: 201-256-9011 

New Mexico 
Albuquerque Office 
North Building 
2900 LOUisiana N.E. South G2 
Albuquerque, New Mexico 87110 
Tel: 505-884-5601 TWX: 910-379-6435 
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United States and 
Canada 

New York 
Endwell Office 
3215 East Main Street 
Endwell, New York 13760 
Tel: 607-757-0200 

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

Hauppauge Office" 
300 Wheeler Road 
Hauppauga, New York 11788 
Tel: 516-348-0900 TWX: 510-221-2183 

Poughkeepsie Office 
19 Davis Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-5730 TWX: 510-246-0030 

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

Ohio 
Cleveland Office 
6133 Rockside Road, Suite 407 
Cleveland, Ohio 44131 
Tel: 216-447-9700 

Columbus Office 
960 West Henderson Road 
Columbus, Ohio 43220 
Tel: 614-459-5748 

Dayton Office' 
6500 Poe Avenue, Suite 400 
Dayton, Ohio 45415 
Tel: 513-890-5678 

Oregon 
Portland Office 
8196 SW. Hall Blvd., Suite 328 
Beaverton, Oregon 97005 
Tel: 503-641-7871 TWX: 910-467-7842 

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



Fairchild 
Semiconductor 

Texas 
Austin Office 
8240 Mopac Expressway, Suite 270 
Austin, Texas 78759 
Tel 512-346-3990 

Dallas Office' 
1702 North Collins Street, Suite 101 
Richardson, Texas 75081 
Tel: 214-234-3391 TWX: 91G-867-4824 

Houston Office 
9896 Blssonnet-2, SUite 595 
Houston, Texas 77036 
Tel: 713-771-3547 TWX: 910-881-8278 

Utah 
5282 South 320th West, Suite 0120 
Salt Lake City, Utah 84107 
Tel: 801-26EMl773 

'Order Entry Points 

Sales 
Offices 

Washington 
Bellevue Office 
11911 N.E. First Street. Suite 310 
Bellevue, Washington 98005 
Tel: 206-455-3190 

Canada 
Toronto Regional Office' 
2375 Steeles Avenue West, Suite 203 
Downsview, Ontario M3J 3A8, Canada 
Tel: 416-665-5903 TWX: 610-491-1283 
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United States and 
Canada 

Montreal Office 
3675 Sources Blvd., Suite 203 
Dollard des Ormeaux 
Quebec H9B 2K4 Canada 
Tel: 514-685-0883 

OtlawaOffice 
1 Ceasar Avenue, Suite B 
Nepean, Ontario K2D OA8 
Tel: 613-226-8270 TWX: 610-562-1953 

• 



Fairchild 
Semiconductor 

Australia 
Fairchild Australia Pty. Ltd. 
366 White Horse Road 
Nunawading 3131 
Victoria, Australia 
Tel: 03-877-5444 

Austria and Eastern Europe 
Fairchild Electronics 
A-1010 Wien 
Schwedenplatz 2 
Tel: 0222-858-652 

Benelux 
Fairchild Semiconductor 
Ruysdaelbaan 35 
5613 Ox Eindhoven 
The Netherlands 
Tel: 40-446909 

Brazil 
Fairchild Semiconductores Ltda. 
Caixa Postal 30407 
Rua Alagoas, 663 
Sao Paulo, SP, Brazil 
Tel: 66-9092 

France 
Fairchild Camera & Instrument SA 
BP No. 655 
92542 Montrouge Cedex 
France 
Tel: 657-1303 

Germany 
Fairchild Camera and Instrument GmbH 
Daimlerstrasse 15 
8046 Garching Hochbruck 
Munich, W, Germany 
Tel: 089-320031 

Fairchild Camera and Instrument GmbH 
Oeltzenstrasse 15 
3000 Hannover, W. Germany 
Tel: 0511-17844 

Fairchild Camera and Instrument GmbH 
Poststrasse 37 
7251 Leonberg, W. Germany 
Tel: 07152-41026 

Hong Kong 
Fairchild Semiconductor (HK) Ltd. 
12th Floor, Austin Tower 
22-26A Austin Avenue 
Tsimshatsui 
Kowloon, Hong Kong 
Tel: 3-7238321 

Italy 
Fairchild Semiconducttori, SPA 
Via Flamenia Vecchia 653 
00191 Roma, Italy 
Tel: 06-327-4006 

Sales 
Offices 

Fairchild Semiconducttori, SPA 
Viale Corsica 7 
20133 Milano, Italy 
Tel: 39-7491271 

Japan 
Fairchild Japan Corporation 
Pola Shibuya Bldg. 
1-15-21, Shibuya 
Shibuya-Ku, Tokyo 150, Japan 
Tel: 03-400-8351 

Fairchild Japan Corporation 
Yotsubashi Chua Bldg. 
1-4-26, Shinmachi 
Nishi-Ku, Osaka 550, Japan 
Tel: 06-541-6138/9 

Korea 
Fairchild Semikor Ltd. 
K2 219-6 Gari Bong Dong 
Young Dung Po-Ku 
Seoul 150-06, Korea 
Tel: 783-3795 

(mailing address) 
Central P.O. Box 2806 

Scandinavia 
Fairchild Semiconductor AB 
Svartensgaten 6 
S-11620 Stockholm, Sweden 
Tel: 8-449255 

Singapore 
Fairchild Semiconductor Pty. Ltd. 
11 Lorong 3, T oa Payoh 
Singapore 1231 
Republic of Singapore 
Tel: 531-066 

Taiwan 
Fairchild Semiconductor Ltd. 
Hsietsu Bldg., Room 502 
47 Chung Shan North Road 
Sec. 3 Taipei, Taiwan 
Tel: 597-3205 

United Kingdom 
Fairchild Camera and Instrument Ltd. 
Semiconductor Division 
230 High Street 
Potters Bar 
Hertfordshire EN6 5BU 
England 
Tel: 0707-51111 
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International 




