




















































































































































































































































































































































































































F100183 

Flatpak AC Characteristics: VEE = -4.2 V to -4.8 V, Vee VccA = GND 

Tc= 0°c Tc =·+25°c Tc= +85°C 

Symbol Characteristic 

tPLH Propagation Delay 
tPHL Ao-A2 to Fo-F7 

tPLH Propagat.ion Delay 
tPHL Ao-A2 to Fa 

tPLH Propagation Delay 
tPHL Bo-Ba to Fo- F7 

tPLH Propagation Delay 
tPHL Ba to Fa 

tTLH Transition Time 
tTHL 20% to 80%, 80% to 20% 

Fig. 1 AC Test Circuit 

PULSE 
GENERATOR 

SCOPE 
CHAN A 

Min Max Min Max 

1.10 3.70 1.10 3.60 

0.90 3.00 1.00 2.90 

0.80 2.00 0.90 1.95 

0.80 1.80 0.90 1.80 

0.45 2.40 0.45 2.30 

Vee 

10.1 µF 

24 23 22 21 20 19 
1 18 

2 17 

3 16 

4 15 
50 !l 

5 14 

6 13 
50 [J 7 8 9 10 11 12 

50 [J 

25µFI 

10.1 µF 

Vee -:-

3-174. 

Min 

1.10 

1.00 

0.90 

0.90 

0.45 

50 !l 

Max Unit 

4.00 ns 

3.40 ns 

2.30 ns 

2.30 ns 

2.50 ns 

Notes 

Condition 

Figure 1 and 2 

Figure 1 and 2 

Figures 1 and 2 

Ry 

SCOPE 
CHAN B 

Vee. VeeA = +2 V, VEE= -2.5 v 
L 1 and L2 =equal length 50 !l impedance lines 
Rr = 50 !l terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are loaded with 50 !l to GND 
CL = Fixture and stray capacitances 3 pf 
Pin numbers shown are for flatpak; for DIP see logic symbol 



Fig. 2 Propagation Delay and Transition Times 

0.7±0.1 ns-1 - 1 L0.7±0.1 ns 
w.; +1.0SV 

80% 

INPUT 50% 

I 
20% 
----- +0.31 v 

NON·INV~R't~N<t" 1- - 1-IPLH 

"'"~ 1: ~ ~~'"' OUTPUT 

INVERTING L j 
ITLH-1 

Application 
F100183 is a 2 x 8-bit recode multiplier that performs 
parallel multiplication using twos complement arith­
metic. In multiplying, the multiplier is partitioned into 
recode groups, then each recode group operates on the 
multiplicand to provide a partial product at the same 
time. The F100183, 2 x 8-bit recode multiplier provides 
partial products in 3.6 ns. 

The F100182, 9-Bit Wallace Tree Adder combines the 
partial products to obtain the partial sum and partial 
carries in an additional 10.7 ns. Then the Carry Look-
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ahead generator and 6-bit adder combine the results of 
a 16 x 16-bit multiply for a total of 24.3 ns. The propaga­
tion delays and package count for implementing 
various size multipliers are listed in Tables 1 and 2. 

Multiplication of twos complement binary numbers is 
accomplished by first obtaining all the partial products. 
Then the weighted partial products are added together 
to yield the final result. In the Wallace Tree method of 
multiplication the sign bit is treated the same as the rest 
of the bits to obtain a signed result. 



Table 1 Propagation Delay Summation• 

Array 
Size 

16 x 16 

17 x 17 

t 
24 x24 

'T 
48 x48 

49 x49 

l 
72 x72 

73 x73 

Recode 
Multiplier 
100183 

3.6 

3.6 

Table 2 Package Count 

16 x 16 

18 x 18 

24 x 24 

32 x32 

3"6 x 36 

64 x64 

·worst case, Flatpak 

100102 
100117 

6 

7 

9 

11 

13 

24 

Wallace 
Tree Adder 

100182 

10.7 

21.4 

+ 

y 
21.4 

32.1 

100183 100182 

16 32 

27 38 

36 60 

64 96 

80 116 

256 328 

For a quick review of the twos complement number 
format see Table 3. Note that subtraction is accom­
plished by adding the negative number. An example of 
changing from a positive number to a negative number 
is shown. 

F100183 

High-speed 
Adder 
100180 

7.3 

7.3 
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100180 

6 

6 

8 

11 

12 

22 

1011 

0100 
+ 0001 

0101 

Carry 
Lookahead 

100179 

2.7 

! 
2.7 

5.4 

t 
5.4 

8.1 

t 
8.1 

10.8 

100179 

2 

2 

2 

4 

4 

6 

negative number-5 

bits inverted 
add one 

Results 5 

Total (Max) 
Delay 

24.3 ns 

35.0 ns 

t 
35.0 ns 

37.7 ns 

t 
37.7 ns 

40.4 ns 

t 
40.4 ns 

53.8 ns 

Total 

62 

70 

115 

186 

225 

634 



Table3 Twos Complement Format 

Sign Magnitude Decimal 
Bit 22 21 20 Number 

0 +7 
0 0 +6 
0 0 1 +5 
0 1 0 0 +4 
0 0 1 1 +3 
0 0 1 0 +2 
0 0 0 +1 
0 0 0 0 0 

1 -1 
1 0 -2 
0 1 -3 
0 0 -4 

0 1 -5 
0 1 0 -6 
0 0 1 -7 
0 0 0 -8 

Multiplication Algorithm 
In the multiplication algorithm used, the multiplier 
(Yn ... Yo) is partitioned into recode groups and each 
recode group operates on the multiplicand (Xn ... Xo) as 
in Figure 4. The F100183, 2 x 8-bit recode multiplier 
partitions the multiplier (Xn ... Xo) into groups of eight 
and the multiplicand (Yn ... Yo) into groups of two. Each 
recode group is two bits wide but requires three bits to 
determine the partial products. Table 4 lists the signifi­
cance of the various recode groups. The partial product 
is ±0, ±multiplicand, or ±two times the multiplicand. A 

Table 4 Recode Product 

Recode Group Recode 
Y1+1 Y1 Y1-1 Value Partial Product 

0 0 0 +o Add zero 
0 0 +1 Add multiplicand 
0 0 +1 Add multiplicand 
0 1 +2 Add twice the 

multiplicand 
0 0 -2 Subtract twice the 

multiplicand 
0 -1 Subtract the 

multiplicand 
0 -1 Subtract the 

multiplicand 
-0 Subtract zero 

F100183 

forced zero is required to establish the least significant 
bit of the first recode group. By connecting recode 
multipliers in parallel the partial products are available at 
the same time. The weighted partial products (An ... Ao, 
B n ... Bo ) ... are added together using F100182, 9-bit 
Wallace Tree Adders. The results of the partial sum and 
partial carry are combined together using Carry Look­
ahead generators and 6-bit adders. An example of using 
recode multiplication is shown in Figure 3: multiplier 
(11710) 01110101 times multiplicand (10510) 01101001. 
The first recode group 010 requires adding the multi­
plicand; the second recode group 010 also requires 
adding the multiplicand; the third group 110 requires 
subtracting the multiplicand (the same as inverting each 
digit and adding 1 ); the fourth group 011 requires 
adding twice the multiplicand. Combining the results of 
four groups, 1228510, we have the correct answer. 

Fig. 3 Recode Multiplication Example 

Forced Zero 
01101001 I 
01110101 0 -----1 +1 
+2 +1 

0000000001101001 (+1) 
00000001101001 (+1) 
111110010111 (-1) 
0011010010 (+2) 

0010111111111101 

Hardware Implementation 

105 
_fil 

735 
105 

..1Q§_ 
12285 

12285 

For the hardware implementation of the F100183 recode 
multiplier the sign bit is connected to the Ba input, and 
B1 through Bo are the magnitude bits. To extend the 
word length greater than eight bits, the Bo and Ba 
inputs of adjacent devices are connected together (see 
Figure 7). The device outputs Fo through F1 are used as 
the partial products; these correspond to Ao through A7, 
or As through A15, or Bo through B1 etc. To reduce the 
hardware, the Fa bit (A1s in Figure 7) is used as the sign 
bit of the partial product. The sign bits are extended by 
using hardware wired logic" 1 s." The ones are located in 
front of each partial product with an extra "1 "at the sign 
bit of the first partial product as in Figure 4. The logic 
"1 s" are wired as inputs into the Wallace Tree Adders 
as shown in Figure 6. If the recode group requires the 
multiplicand to be added, then the F100183 outputs 



Fig. 4 16 x 16 MulUply 

Multiplicand----­
Multiplier-----

Recode Groups-----

First Product Only----- 1 

F100183 

Sign Bit Magnitude Bits Forced t .. Zero 

XisXi4Xi3Xi2X11 XioXg Xa X7 Xs Xs X4 X3 X2 Xi Xo t 
Vis Yi4 Yi3 Yi2Y11 YioYg Ya V7 Ye Vs V4 V3 Y2 Yi Yo 0 

IAieAisAi4A13Ai2A11AioAs As A1 As As A4 A3 A2 ~ 
Ko 

Hardware-wiredlogicOnes- 1 IBieBisBi4B13Bi2B11BioB9 Ba B7 Be Bs B4 B3 B2 ~ 
K2 

Partial Products~ 1 ICisCisCi4Ci3Ci2C11CioCs Ca C1 Cs Cs C4 C3 C2 Ci ~~I 

1 rD16i515Di4Di3Di2Dii DioDg Da 07 Ds Ds 04 03 02 Di Doi 
Ke 

1 IEie Eis Ei4 Ei3 Ei2 E11 E10 Es Ea E7 Es Es E4 E3 E2 Ei Eol 
Ka ..___ Rounding Bits . 

!Fis Fis Fi4 Fi3 Fi2 F11 Fio Fg Fa F7 Fs Fs F4 F3 F2 Fi Fol From External Gates 
K10 

IGisGisGi4G13Gi2GiiGioGs Ga G7 Gs Gs G4 G3 G2 §.!_§_QJ 
Ki2 

!His His H14Hi3Hi2Hii HioHs .Ha H1 Hs Hs H4 H3 H2 Hi Hol 
Ki4 

PS3i PS30 PS29 PS2a .................................... Partial Sum ............................... PS4 PS3 PS2 PSi PSo 
PC30 PC29 PC28 PC21 ............................... Partial Carry .................................. PC3 PC2 PCi PCo 

S3i S30 S29 S2a ................................................................................ S4 S3 S2 Si So t Final Product 

Sign Bit 

the correct partial products to be added. But when the 
recode group requires that the multiplicand be sub­
tracted then the F100183 outputs the ones complement. 
External gates are required to generate a" 1" to be 
added to the ones complement to complete the twos 
complement for the partial product (Figure 7). These 
external gates generate the rounding bits, Ko ... Kn, 
which are input to the Wallace Tree Adder. Figures 4, 
6 and 7 show the location. An example of multiplication 
which has the rounding bits and the hardware wired 
logic "1s" is shown in Figure 5. 

The weighted partial products are added together using 
F100182, 9-bit Wallace Tree Adders as shown in 
Figure 6. The output is a partial sum and partial carry 
wtiich can be reduced to the final product using Carry 
Lookahead and 6-bit adders. See Figure 8. 

Fig. 5 Example of Multlpllcatlon Using Rounding Bits 

Forced Zero 
01101001 I = 10s 
011101010 = 117 

Hardware-

-----1 +1 
+2 +1 

1 
1li011010Q!J 

0 

1fi01101 OQ!l 
0 

wired 
Logic 
ones 

_. 1fo100101.!21 
1 ..... ___ Rounding Bits 

1ITT 101001QJ (external gates) 

0 
0010111111111101 = 12285 
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Fig. 6 F100182 Hook-up for 16 x 16 Multiplier 

H,o 1 H1s 

lllllllll lllllllll lllllllll 
~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 

{

" - C01 Cl1 t----1 C01 Cl1 t-- C01 Cl1 t----1 C01 C1,t----. 

Not - co, F100182 Cl, t----1 co, F100182 ci,t-- co, F100182 Cl, t----1 co, F100182 ci,i-----, 
Used - co, Cl3 t----1 C03 C13 I--- COa Cla t----1 co, C13t---

, - C0n+2 Cln-2 ::-:-i COn+2 Cln-2~ COn+2 Cln-2h ,.-! COn+2 Cln-2t-
PC PS u~:~ PC PS PC PS PC PS 

LPs,. • 
'-~~~~ '-~~: 

---~ -+---~ 

Intermediate Stages 
1 A1s 814 C12 D10 Ee Fa G4 H2 Not Shown A1s 813C11 09 E1 Fs G3 H1 

lllllllll lllllllll 
~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 

..._ C01 Cl1 t-- C01 Cl1 t----1 C01 Cl1 t-- C01 C1,----

'-- co, F100182 Cl, t----1 co, F100182 Cl, t----1 co, F100182 Cl, t----1 co, F100182 ci,t--
'-- C03 Cl3 t----1 COa Cla t----1 COa Cla t----1 C03 Cla t---i 

COn+2 Cln-2 h n C0n+2 Cln-2 t- COn+2 Cln-2 h ri COn+2 Cln-2f-i 
PC PS ~J 1 PC PS PC PS PC PS 

L 

Intermediate Stages 

11'1111111 
A B K Not Shown A 

iiillllll . illllllll lllllllll 
Do D1 D2 03 04 Os D& 07 Da Do D1 D2 03 04 Ds De 07 De Do D1 D2 03 04 Ds De 07 Da Do D1 02 03 04 Ds De 07 De 

'- C01 Cl1 t-- C01 Cl1 t-- C01 Cl1 t----1 C01 c1, l--O 
,___co, F100182 ci, 1--- co, F100182 Cl, I--- co, F100182 Cl, t----1 co, F100182 ci,t--o 

'-- COa Cl3 t-- C03 Cla t-- C03 Cla t----1 COa Cla f--0 

COn+2 Cln-2 h f COn+2 Cln-2 r COn+2 Cln-2 rl COn+2 Cln-2t--O 
J!£. _e§_ ~ PC PS PC PS PC PS 

L ""-1>----+-----+--~o 

PC,_ 
L-~~: _ __ __. 

.__PSo 
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F100183 

Fig. 7 F100183 Hook-up for 16 x 16 Multiplier 
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F100183 

Fig. 8 Final Summation for 16 x 16 Multiplier 

MSB LSB 

• 
PsGs 
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Description 
The F100194 is a quint line driver/receiver capable of 
transmitting and receiving full duplex digital signals on a 
high-speed bus line. Because of the current source line 
driver, two independent messages may be transmitted 
on one line at the same time. 

The F100194 is designed to work with a wide line 
impedance range by connecting a resistor equal to one 
half the line impedance between RFn inputs and VEE. 
Each driver is capable of driving a double terminated 
50 n impedance line, where each Rsus is 25 n. 

The Enable (E) can be used to take all the devices 
off the line by putting all the outputs into a 
high-impedance state. 

Pin Names 
E 
Dia-Die 
RFa-RFe 
BUSa-BUSe 
DOa-DOe 

Logic Symbol 

Enable Input 
Data Inputs 
Reference Resistor Inputs 
Bus Inputs/Outputs 
Data Outputs 

(17) (19) (23) (1) (3) (22) 
14 16 20 22 24 19 

Dia Dlb Die Did Die E 
(4) 1 RFe eus. 
(2) 23 RFd BU5d 

(24) 21 RF0 F100194 BU Sc 

(20) 17 RFb BU Sb 

(18) 15 RF a BUSa 

DO a DOb DOc DOd DOe 

12 10 8 4 2 
(15) (13) (11) (7) (5) 

Vee = Pin 6 (9) 
VeeA = Pin 7 (10) 
VEE = Pin 18 (21) 
( ) = Flatpak 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP SY DC 

Flatpak 40 FC 

3 (6) 

5 (8) 

9 (12) 

11 (14) 

13 (16) 

F100194 
Quint Duplex Bus Driver 
(Transceiver) 
F100K ECL Product 

Connection Diagrams 

24-Pin DIP (Top View) 

RFe 

DOe 

BUSe 

Vee 

VecA 

DOc 

24-Pin Flatpak (Top View) 

24 23 22 21 20 19 

Did 

RFd 2 

Die 3 

RF8 4 

DOe 5 

eus. 6 

3-182 



Logic Diagram 

DO a 

DBD 

Dlb 

RFb 

DBD 

Die 

RFc 

DBD 

Did 

RFd 

DBD 

DBD eus. 

Output Equivalent Circuit 

Dia 

F100194 

.---------, 
--L---~-D,BD I 

RF a 

DO a 

DBD = Duplex Bus Driver 
Vee = Pin 6 (9) 

VeeA = Pin 7 (10) 
VEE = Pin 18 (21) 
( ) = Flatpak 

Vee Vee VeeA 

Dl----'l 
E---+--:L-.1 

DO 

3-183 
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DC Logic Level Description 
The bus terminal (i.e., BUS a) can be at any one of three 
possible levels, VoHBH. VoLBL or a third level, depending 
upon the combination of inputs applied. The third level 
is between VoLB.H-Bnd VoHBL, typically-800 mV. The 
inputs Dix and E cause the bus terminal to switch 
between two levels, VoHBH and VoLBH, when the 
external current source lcs2 is OFF and VoHBL and 
VoLBL when the external current source is ON. The .bus 
output threshold voltage levels caused by applying input 
threshold voltages V1L(max) and V1H(min) at E and Dix are 
also translated depending upon the state of lcs2. These 
threshold levels are VoHBHC and VoLBHC when lcs2 is 
OFF and VoHBLC and VoLBLC when lcs2 is ON.These 
relative voltage levels are shown in Figure 1. 

The BUSx output is an open collector in current sinking 
configuration. The current .lcs1 provided to the Rsus 
resistor depends upon the reference resistor RF\ The 
following applies: " 

lcs1 
800 mV 

RF 

therefore the voltage swing at the BUSx output is 

Rsus x 800 mV. 
RF 

Truth Table 

Inputs 

Ex Dix 

L L 
L L 
L H 
L H 
H x 
H x 

H =HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

lcs2 

ON 
OFF 
ON 
OFF 
ON 
OFF 

Outputs 

BUSx DOx 

VOLBL H . 
VOLBH L 
VOHBL H 
VOHBH L 
VOHBL H 
VoHBH L 

F100194 

Fig.1 Bus Driver and Receiver Voltage Levels 

BUS BUS 
DRIVER RECEIVER 
OUTPUT INPUT 
LEVELS THRESHOLDS 

0 

VOHBH(-0.110) _j_ OVTVP 
-0.2 VoHBHc(-0.130)~ 

T ~·-~ (-0.245) 

-0.4 lcs2 OFF 

_j__ V1LBH 
. (-D.555) 

-0.6 
VoLBHC (-0.670) 
VoLBH ( - 0.690) T 

-0.6 -o.aoov 

_j__ 
TVP 

VoHaL(-0.910) 

-1.0 VoHBLC (-0.930) ~ 

T ~··" (-i.045) 

-1.2 lc52 ON 

_J_ 
VILBL 

(-1.355) 
-1.4 

VoLBLC ( - 1.470) 
VoLBL ( - 1.490) T -1.&00V 

-1.6 TYP 

v 
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F100194 

DC Characteristics: VEE = -4.2 V to -4.8 V unless otherwise specified, Vee = VccA = GND, Tc = 0°c to +85°C* 

Symbol Characteristic Min Typ Max Unit Condition 

VoHBH 
Output HIGH Voltage -110 0 mV 
Bus HIGH 

lcs2 = OFF= O mA 

VoLBH 
Output LOW Voltage -910 -690 mV 
Bus HIGH V1N = V1H(max) 

Output HIGH Voltage 
orV1L(min) 

VoHBL -910 -690 mV 
Bus LOW 

lcs2 =ON= 32.0 mA 

VoLBL 
Output LOW Voltage -1710 -1490 mv 
Bus LOW 

VoHBHC 
Output HIGH Corner Voltage -130 mV 
Bus HIGH 

lcs2 =OFF= 0 mA 

VOLBHC 
Output LOW Corner Voltage -670 mV 
Bus HIGH V1N = V1H(min) 

Output HIGH Corner Voltage 
orV1L(max) 

VoHBLC -930 mV 
Bus LOW 

lcs2 =ON= 32.0 mA 

VoLBLC 
Output LOW Corner Voltage -1470 mv 
Bus LOW 

V1HBH 
Input HIGH Voltage -245 0 mV 

Guaranteed HIGH Signal 
Bus HIGH for BUSx Inputs lcs1 =OFF 

Input LOW Voltage Guaranteed LOW Signal 
E or Dix= V1H 

V1LBH Bus HIGH 
-800 -555 mV 

for BUSx Inputs 

V1HBL 
Input HIGH Voltage -1045 -800 mV 

Guaranteed HIGH Signal 
Bus LOW for BUSx Inputs lcs2 =ON 

Input LOW Voltage Guaranteed LOW Signal 
E, Dix= V1L 

V1LBL 
Bus LOW 

-1600 -1355 mV 
for BUSx Inputs 
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F100194 

DC Characteristics (Cont'd.): VEE = -4.2 V to -4.8 V unless otherwise specified, Vee = VccA = GND; 
Tc = 0°c to +85°C* 

Symbol Characteristic Min Typ Max Unit Condition 

Input HIGH Current 

llH 
Data 220 

µA V1N = V1H(max) Enable 440 

llL 
Input LOW Current 

0.5 µA V1N = VtL(min) Data, Enable 

ltHBH 
Input HIGH Current 

60 µA 
V1N = V1HBH(max) 

Bus HIGH E or Dix= V1H 

liLBH 
Input LOW Current 

0.5 µA 
V1N = V1LBH(min) 

Bus HIGH E, Dix= V1L 
RF= 25 !l 

ltHBL 
Input HIGH Current 

32 27.6 mA V1N = VtHBH(max) 
Bus LOW (lcs1) E, Dix= V1L 

llLBL 
Input LOW Current 

36.4 32 mA V1N = V1LBL(min) 
Bus LOW (lcs1) E, Dix= V1L 

IEE Power Supply Current -160 -110 -72 mA Inputs Open, RF= Open 

·see Family Characteristics for other de specifications. 

Ceramic Dual In-line Package AC Characteristics: VEE = -4.2 V to -4.8 V, Vee = VccA = GND 

Tc= 0°C Tc= +25°C Tc= +85°C 

Symbol Characteristic Min Max Min Max Min Max Unit Condition 

lPLH Propagation Delay 
0.45 1.50 0.45 1.40 0.45 1.50 ns 

tPHL Data to Bus 
Figures 3 and 5 

tPLH Propagation Delay 
0.70 1.90 0.70 1.80 0.70 1.90 ns 

tPHL Enable to Bus 

tPLH Propagation Delay 
0.45 1.50 0.45 1.40 0.45 1.40 ns Figures 4 and 6 

tPHL Bus to Output 

tTLH 
Transition Time 
20% to 80%, 80% to 20% 0.30 1.00 0.30 1.00 0.30 1.00 ns Figures 3 and 5 

lTHL BUSa-BUSe 

tTLH 
Transition Time 
20% to 80%, 80% to 20% 0.45 1.60 0.45 1.50 0.45 1.60 ns Figures 4 and 6 

tTHL 
DOa-DOe 

3-186 



F100194 

Flatpak AC Characteristics: VEE = -4.2 V to-4.8 V, Vee = VccA = GND 

Tc= 0°C Tc= +25°C Tc= +85°C 

Symbol Characteristic Min Max Min Max Min Max Unit Condition 

tPLH Propagation Delay 
0.45 1.30 0.45 1.20 0.45 1.30 

tPHL Data to Bus 
ns 

Figures 3 and 5 • tPLH Propagation Delay 
0.70 1.70 0.70 1.60 0.70 1.70 

tPHL Enable to Bus 
ns 

tPLH Propagation Delay 
0.45 1.30 0.45 1.20 0.45 1.20 ns Figures 4 and 6 

tPHL Bus to Output 

tTLH 
Transition Time 

tTHL 
20% to 80%, 80% to 20% 0.30 0.90 0.30 0.90 0.30 0.90 ns Figures 3 and 5 
BUSa-BUSe 

tTLH 
Transition Time 

tTHL 
20% to 80%, 80% to 20% 0.45 1.50 0.45 1.40 0.45 1.50 ns Figures 4 and 6 
DOa-DOe 

Fig. 2 DC Test Circuit 

E DouT 
Dix OUTPUT 

RT 
50 ll -::-

25!l 

-2.0V 
Reus 

BUS -fcs1 
lcs2 

-4.5V 

Notes 
lcs2 is used to represent second transceiver on bus. 
Resistors± 1% 



Fig. 3 AC Test Circuit (Dix, E to BUSx) 

.... Vee VeeA PULSE 
GENERATOR I 

J 
,. ___ L_L __ , 

Dix I 
DOx 

SCOPE 
CHANA 

PULSE 
GENERATOR 

SCOPE 
CHAN B 

':" 

L1 
(' 

Rr I 
/'\ 

r 
':" L2 ,..., 

Rr 1 
':" 

Fig. 4 AC Test _Circuit (BUSx to DOx) 

~l ___ J 
RF 

Vee Vee 

, ... 
I \ 

BUSx 

Vee Vee 

Ry 

PULSE 
GENERATOR 

SCOPE 
CHAN B 

I 
I 
I 
I 
I 
I 

F100194 

r, 
I I 

Notes 
Vee= VeeA = 0 v, VEE= -4.5 v 
L 1 and L2 =equal length 50 n impedance lines 
RT = 50 !l terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are loaded with 50 !l to GND 
CL = Fixture and stray capacitances 3 pF 

AL= 50 !l 

SCOPE 
CHAN B 

I RL Ry 

':" ':" 

Notes 
Vee. VeeA = +2 V, VEE= -2.5 v 
L 1 and L2 = equal length 50 !l i_mpedance lines 
RT = 50 !l terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are. loaded with 50 n to GND 
CL = Fixture and stray capacitances 3 pF 



Fig. 5 Dix, E to BUSx Timing 

-0.95 v 

-1.69 v 

Application 

:rwo Transceiver System Operation 
When a signal is transmitted through Dia, the bus 
follows and DOb =Na; however, DO a does not 
respond to the signal. Likewise, a signal transmitted 
through Dlb causes the bus to follow the signal with no 
response at DOb, and DO a= Nb. Since the bus has 
three logic levels, transmission and reception of two 
simultaneous signals is possible. 

The common Enable, when HIGH, disables transmission 
from the five transceivers in the package but does not 
interfere with reception from an external transceiver. 

Transceiver Truth Table 

Transceiver 1 

E1 Oh 

L L 
L L 
L H 
L H 
H x 
H x 
L L 
L H 

H x 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

1cs1 

ON 
ON 
OFF 
OFF 
OFF 
OFF 
ON 
OFF 

OFF 

Input 

Transceiver 2 

E2 012 

L L 
L H 
L L 
L H 
L L 
L H 
H x 
H x 
H x 

F100194 

Fig. 6 BUSx to DOx Timing 

+2.0V 

+1.2 v 

Bus 
Output 

Output 
Transceiver 1 Transceiver 2 

lcs2 Bus 001 002 

ON VoLBL H H 
OFF VOLBH L H 
ON VoHBL H L 
OFF VoHBH L L 
ON VoHBL H L 
OFF VoHBH L L 
OFF VoLBH L H 
OFF VoHsH L L 

OFF VoHBH L L 
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Fig. 7 50 n Configuration 

TRANSCEIVER 1 TRANSCEIVER 2 

E E 
Dia DO a DOb Dlb 

Reus Reus 
50 !l 50 !l ,-, 

BUS 

:L Zo= 50 n 

9 
-4.SV -4.SV 

Fig.8 100 n Configuration 

TRANSCEIVER 1 TRANSCEIVER 2 

E E 
Dia DO a DOb Dlb 

Reus -::- Reus 
100 n 100 !l ,-, BUS ,-, 

~ Zo=100 n J:'. ! lcs2 9 
-4.5V -4.5V 



Description 
The F100402 is a high-speed 64-bit Random Access 
Memory (RAM) organized as a 16-word by 4-bit array. 
External logic requirements are minimized by internal 
address decoding, while memory expansion and data 
busing are facilitated by the output disabling features of 
the Chip Select (CS) and Write Enable (WE) inputs. 

A HIGH signal on CS prevents read and write opera­
tions and forces the outputs to the LOW state. When CS 
is LOW, the WE input controls chip operations. A HIGH 
signal on WE disables the Data input (On) buffers and 
enables readout from the memory location determined 
by the Address (An) inputs. A LOW signal on WE forces 
the Q n outputs LOW and allows data on the D n inputs 
to be stored in the addressed location. Data exists in 
the same logical sense as presented at the data inputs, 
i.e., the memory is non-inverting. 

Pin Names 
cs 
Ao-A3 
Do-03 
WE 
Oo-03 

Logic Symbol 

Chip Select Input 
Address Inputs 
Data Inputs 
Write Enable Input 
Data Outputs 

10 9 7 6 5 4 11 12 

3 cs 

13 WE 

Vee= Pin 16 
VEE= Pin 8 

F100402 

2 1 15 14 
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F100402 
16 x 4 Register 
File (RAM) 
F100K ECL Product 

Connection Diagrams 

16-Pin DIP (Top View) 

16-Pin Flatpak (Top View) 

01 ~~~~1ii'l=::=::::JVce 1 16 

Oo 2 

cs 3 

D1 4 

Do 5 

A3 6 

A2 7 

15 

14 

13 

12 

11 

10 

l===:::i 02 

l===:::i 03 

l===::JWE 
1===:::103 
1===:::102 
i==::JAo 

VEE c:==::::l,!~--~==:::aA1 8 9 

Ordering Information (See Section 5) 

Package Outline 

Ceramic DIP 4J 

Flatpak 3L 

Order Code 

DC 

FC 



Logic Diagram 

Ao 

DECODER 
DRIVERS 

ADDRESS 
DECODER 

F100402 

DATA BUFFERS 

16-WORD x 4·BIT 
MEMORY CELL 

ARRAY 

r"""'IC>--~--WE 

''--IO-............ +-cs 

DC Characteristics: VEE = -4.2 V to -4.8 V unless otherwise specified, Vee GND, Tc = 0°c to +85°C* 

Symbol Characteristic Min Typ Max Unit Condition 

hH 
Input HIGH Current 

300 µA VIN = V1H(max) 
All Inputs 

IEE Power Supply Current -170 -110 -70 mA Inputs Open 

•see Family Characteristics for other de specifications. 
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F100402 

AC Characteristics: VEE = -4.2 V to -4.8 V, Vee = GND, Applies to Flatpak and DIP Packages 

Tc= 0°C 

Symbol Characteristic Min Max 

Access/Recovery Timing 
tACS Chip Select Access 3.30 
tRCS Chip Select Recovery 3.30 
tAA Address Access 3.00 5.00 

Write Timing, Setup 
twso Data 0.50 
twscs Chip Select 1.50 
twsA Address 1.00 

Write Timing, Hold 
twHD Data 0.50 
twHCS Chip Select 0.50 
twHA Address 2.50 

twR Write Recovery Time 4.00 
tws Write Disable Time 3.00 

tw Write Pulse Width, (LOW) 2.50 

Chip Select Pulse 
tcs' Width, (LOW) 

2.50 

tTLH Transition Time 
0.50 1.70 

tTHL 20% to 80%, 80% to 20% 

Fig. 1 AC Test Circuit and Waveforms 

L1 

SCOPE I\ 
CHANA I I 

Rrl 
Vee -= 

-= 

PULSE I\ 
GENERATOR* I I A 

l a -= 
cs 

V1H 1 D 

WE 

10.1 

-= VEE 

Tc= +25°C Tc= +85°C 

Min Max Min Max Unit Condition 

3.50 3.80 ns 
3.50 3.80 ns Figures 1 and 3 

3.00 5.30 3.50 6.00 ns 

0.50 0.80 ns 
1.50 1.50 ns 
1.00 1.00 ns 

Figures 1 and 2 

0.50 0.50 ns 
tw=6ns 

0.50 0.50 ns 
2,50 2.50 ns 

4.00 4.50 ns 
Figures 1 and 3 

3.00 3.50 ns 

2.50 3.00 ns 
Figures 1 and 2 

2.50 3.00 ns 

0.50 1.70 0.50 1.70 ns Figures 1 and 3 

., ... ~1 r 1 i: .. ··· ··~· 
'"''" \ f..c__2_0~:_:_% ___ _ 
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SCOPE 
CHAN B 

. • - +0.31 v 

Notes 
Vee= +2 v. VEE= -2.5 v 
L 1 and L2 = equal length 50 !l impedance lines 
Rr = 50 !l terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are loaded with 50 !l to GND 
CL = Fixture and stray capacitance :S 3 pF 
•one or more generators, as required 



Fig. 2 Write Modes 

Write Enable Strobe 

ADDRESS AND DATA INPUT SET·UP AND HOLD TIMES 
(CS=LOW) 

I ---------- twsA 1--- -1 IWHA 

WE \ J 
twso 1- -1 IWHD 

CHIP SELECT SET-UP AND HOLD TIMES 

---

-

F100402 

Fig. 3 Read Modes 

Address Input to Data Output (WE= HIGH, CS= LOW) 

ADDRESS ACCESS TIME 

~=.:.-¥~------------­
: ... - - ---="'-~vJ\ 
OUTPUT T\ \ __________ _ 
Chip Select Input to Data Output (WE= HIGH) 

CHIP SELECT ACCESS AND RECOVERY TIMES 

\ i -_.1 IRCS ----
DATA 
OUTPUT 

20% 

Write Enable Input to Data Output (CS= LOW) 

WRITE RECOVERY, DISABLE TIMES 

WE _L 
__ ;r \...___ 

twR - __... tws 1---
g_~i~_UT __ l_ -H - - __ \_ 

-
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Description 
The F100414 is a 256-bit read/write Random Access 
Memory (RAM), organized 256 words by one bit. It is 
designed for high-speed scratchpad, control and buffer 
storage applications. The device includes full on-chip 
address decoding, separate Data input and non-inverting 
Data output lines, as well as three active-LOW Chip 
Select lines. 

• Address Access Time-10 ns Max 
• Chip Select Access Time-6.0 ns Max 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-1.8 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
CS0-CS2 
Ao-A1 
D 
0 

Logic Symbol 

Write Enable Input (Active LOW) 
Chip Select Inputs (Active LOW) 
Address Inputs 
Data Input 
Data Output 

5 6 7 13 14 

Ao cs D WE 

2 A1 

3 A2 

4 Aa 

9 A4 
F100414 

10 As 

11 Ae 

12 A1 0 

15 

Vee = Pin 16 
VEE = Pin 8 

F100414 
256 x 1-Bit Static 
Random Access Memory 
F100K ECL Product 

Connection Diagram 

16-Pin DIP (Top View) 

A1 0 

A2 WE 

Aa D 

CSo A1 

Note 
The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP GD DC 

Plastic DIP 98 PC 

Flatpak 3L FC 
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Logic Diagram 

ADDRESS 
DECODER 

WORD 
DRIVER 

Functional Description 

8><32 
ARRAY 

SENSE AMP 

" WRITE DRIVER 

ADDRESS 
DECODER 

The F100414 is a fully decoded 256-bit read/write 
random access memory, organized 256 words by one 
bit. Bit selection is achieved by means of an a~bit 
address, Ao through A1. 

Three active-LOW Chip Select inputs are provided for 
increased logic flexibility.This permits memory array 
expansion up to 2048 words with the F100170 decoder. 
For larger memories, the fast chip select access time 
permits the decoding of Chip Select, es; from. the 
address. without affecting system performance. 

The read and write operations are controlled by the state 
of the active~LOW Write Enable (WE) input. With WE' 
held LOW and the chip selected, the data at D is written 
into the addressed location. Since the write function is 
level triggered, data must be h_eld stable for at le~st _ 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data is 
then presented at the output (0). 

F100414 

The output of the F100414 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F100414 
devices together to allow easy expansion. In other ap­
plications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used' to provide a LOW 
at the output. 

Truth Table 

Inputs 01,1tput 

3-196 

'CSo CB1 ~ WE D 

x x H* x x 
L L L L L 
L L L L H 
L L L H x 

L =LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 
•one'or more Chip Selects HIGH 

0 

L 
L 
L 

Data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F100414 

DC Characteristics: VEE= -4.2 V to-4.8 V, Vee= GND, Tc = 0°c to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

hH Input HIGH Current 220 µA V1N = V1H(max) 

hL 
Input LOW Current, CS 0.5 

170 µA V1N = V1L(min) 
WE, Ao-A11, D -50 

IEE Power Supply Current -140 -100 mA Inputs and Outputs Open 

AC Characteristics: VEE= -4.2 V to -4.8 V, Vee= GND, Output Load= 50 n and 30 pF to -2.0 V, Tc= 0°c to +85°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
tACS Chip Select Access Time 4.0 6.0 ns 

tRCS Chip Select Recovery Time 4.0 6.0 ns Figures 3a, 3b 
tAA Address Access Time 2 7.0 10 ns 

Write Timing 
tw Write Pulse Width 7.0 5.0 ns 

to Guarantee Writing twsA = 1 ns Measured at 

twso Data Setup Time 1.0 0 ns Figure 4 50% of Input to 
prior to Write Valid Output 

tWHD Data Hold Time after Write 2.0 0 ns (VIL(max) for 

twsA Address Setup Time 1.0 0 ns VoL or V1H(min) 
prior to Write for VoH) 

twHA Address Hold Time after Write 2.0 0 ns 

twscs Chip Select Setup Time 1.0 0 ns 
prior to Write tw = 7 ns 

tWHCS Chip Select Hold Time 2.0 0 ns Figure4 
after Write 

tws Write Disable Time 4.0 8.0 ns 
twR Write Recovery Time 5.0 10 ns 

tr Output Rise Time 3.0 ns Measured between 20% and 

tf Output Fall Time 3.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 

CouT Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Fig. 1 AC Test Circuit 

0.01 µ.FI 

Notes 

GND 

Vee 
-4.SV 

0 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixtu•e and Stray Capacitance 
RL = 50!lto-2.0V. 

Fig. 2 Input Levels 

lr=lf=2.5 ns TYP 

F100414 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

_A_D_D-RE_s_s--~~~03_·--------------------------~ 
I~ IAA-------ori 

DATA OUTPUT 
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Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

Nole 

F100414 

IWHA­
·i.-~~~twHcs~~~~ 

IWR-

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



F100414 

Typical Application 

4096-Word x n-Bit System 

~~--------------T-O_A_L_L_F_1_00_4_1_4_A_D_D_R_E_SS_A_N_D~W=E=-­

A2-
A3-
A4-
As-
As-
A1-
WE----~ 

Aa-----1 
As--+--11 

A10--...rl-+--I 

A11 

01---------+-. 
D2-.-----. 

F100414 

500 
----2.ov 

ROWO 

ROW1 

ROW2 

ROW14 

ROW15 



Description 
The F100415 is a 1024-bit read/write Random Access 
Memory (RAM), organized as 1024 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as three 
active-LOW Chip Select line. 

• Address Access Time - 20 ns Max 
• Chip Select Access Time - 8.0 ns Max 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.5 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-Ag 
D 
0 

Logic Symbol 

2 Ao 

3 A1 

4 A2 

5 Aa 

6 A4 

7 As 

9 A5 

10 A1 

11 As 

12 Ag 

Vee = Pin 16 
VEE = Pin 8 

14 

cs 

Write Enable Inputs (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 

15 13 

D WE 

F100415 

0 
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F100415 
1024 x 1-Bit Static 
Random Access Memory 
F100K ECL Product 

Connection Diagram 

16-Pin DIP (Top View) 

Note 
The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6D DC 

Plastic DIP 98 PC 

Flatpak 3L FC 



Logic Diagram 

ADDRESS 
DECODER 

Functional Description 

WORD 
DRIVER 

The F100415 is a fully decoded 1024-bit read/write 
random access memory, organized 1024 words by one 
bit. Bit selection is achieved by means of a 10-bit 
address, Ao through As. 

One Chip Select input is provided for memory array 
expansion up to 2048 words without the need for 
external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) 
from the address without affecting system performance. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at D is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data is 
then presented at the output (0). 

F100415 

32 X 32 ARRAY 

SENSE AMPS 
& 

WRITE DRIVERS 

ADDRESS 
DECODER 

0 

D 

The output of the F100415 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F100415 
devices together to allow easy expansion. In other 
applications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used to provide a LOW at 
the output. 
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Truth Table 

Inputs Output 

cs WE D 0 

H x x L 
L L L L 
L L H L 
L H x Data 

L =LOW Voltage Levels= -1.7 V (Nominal) 
H =HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F100415 

DC Characteristics: VEE= -4.2 V to -4.8 V, Vee= GND, Tc 0°C to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

l1H Input HIGH Current 220 µA V1N = V1H(max) 

l1L 
Input LOW Current, CS 0.5 

170 µA V1N = V1L(min) WE, Ao-Ag, D -50 

IEE Power Supply Current -150 -105 mA Inputs and Outputs Open 

AC Characteristics: VEE= -4.2 V to -4.8 V, Vee= GND, Output Load= 50 !land 30 pF to-2.0 V, Tc= 0°C to +85°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
tACS Chip Select Access Time 5.0 8.0 ns 
tRCS Chip Select Recovery Time 5.0 8.0 ns Figures 3a, 3b 
tAA Address Access Time2 13 20 ns 

Write Timing 
tw Write Pulse Width 14 9.0 ns 

to Guarantee Writing twsA = 5 ns 
twso Data Setup Time 4.0 0 ns Figure 4 Measured at 

prior to Write 50% of Input to 
tWHD Data Hold Time after Write 4.0 0 ns Valid Output 
twsA Address Setup Time 5.0 3.0 ns (VIL(max) for 

prior to Write VoL or V1H(min) 
tWHA Address Hold Time after Write 3.0 0 ns for VoH) 
twscs Chip Select Setup Time 4.0 0 ns 

prior to Write tw =14 ns 
twHCS Chip Select Hold Time 4.0 0 ns Figure 4 

after Write 
tws Write Disable Time 5.0 10 ns 
twR Write Recovery Time 7.0 15 ns 

tr Output Rise Time 5.0 ns Measured between 20% and 
tf Output Fall Time 5.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 
CouT Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 

2 The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 



Fig. 1 AC Test Circuit 

GND 

o.011'FI 

Notes 

VEE 
-4.SV 

0 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
AL = 50 ll to-2.0 V. 

Fig. 2 Input Levels 

lr=l1=2.5 ns TYP 

F100415 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

IRcs·--

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

DATA OUTPUT 
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Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

Note 

F100415 

IWHA­
·l~~~~twHCS~~~--.. 

-IWR-

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

3-205 

• 



Typical Application 

4096-Word x n-Bit System 

D 

WE 

A10 

-
-
-
-----

II) 

i 
~ 
.... .... c 
0 
I-
UI 
w 

~ 
UI 
UI 
w a: 
Q 
Q 
c 

1--

F100415 

~~ 
D 

~ CS F100.415 

!er--< WE 
0 

-~1 
D 

~ CS F100415 0 

WE lo--< 
0 

~~ 
D 

-0 CS F100415 

WE lo--< 
0 

~i 
D 

.-0 CS F100415 

WE P-
0 

RT 

-2.0V 
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Description 
The F100416 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. The device is manufactured 
with all bits in the logic-HIGH state. Programmed bits 
will furnish LOW levels at corresponding outputs. 

• Address Access Time - 20 ns Max 
• Chip Select Access Time-8.0 ns Max 
• Chip Select Input and Open-emitter Outputs for 

Easy Memory Expansion 
• Power Dissipation- 0.46 mW /Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
cs 
Ao-A? 
01-04 

Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 

Logic Symbol 

13 

cs 
4 Ao 

2 A1 

A2 

9 A3 

10 
F100416 

A4 

6 A5 

5 A5 

7 A7 
01 02 03 04 

15 14 12 11 

Vcp =Pin 1 

Vee= Pin 16 

VEE= Pin8 

F100416 
256 x 4-Bit Programmable 
Read Only Memory 
F100K ECL Product 

3-207 

Connection Diagram 

16-Pin DIP (Top View) 

Vcp vcc 

Ai o, 

Az Oz 

Ao cs 

A5 03 

A5 04 

A7 A4 

VEE A3 

Notes 
Vcp (Pin 1) is connected to the Programmer (+10.5 V) during programming 
only; otherwise, it should be grounded. 
The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6D DC 

Plastic DIP 98 PC 

Flatpak 3L FC 



Logic Diagram 

SENSE SENSE SENSE 
AMP. AMP. AMP. 

1 2 3 

Ao 

Al 1024-BIT CELL 

A2 1-0F-32 32 x 32 
DECODER MEMORY MATRIX 

As 

A5 

A3 
8 COLUMN 8 COLUMN 

SELECT SELECT A4 1-0F-8 
DECODER 

A7 

cs 

Functional Description 
The F100416 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 F100416 devices can be 
tied together. An external 50 f1 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 ofCSfrom 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. 

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. 

F100416 

SENSE 
AMP. 

4 

o, 

02 

03 

04 

8 COLUMN 
SELECT 

In the unprogrammed state the outputs are HIGH. To 
program LOW levels follow the procedure outlined in the 
Programming Specifications table. 

Programming 
The F100416 is manufactured with all bits in the logic "1" 
state. Any desired bit (output) can be programmed to a 
logic "O" state by following the procedure shown below. 
One may build a programmer to satisfy the specifica­
tions or purchase any of the commercially available 
programmers which meet these specifications. 

Programming Sequence 
1. Apply power to the part: Vee = pin 16 = GND; 

VEE = pin 8 = -5.2 V ± 5%. 
2. Terminate all outputs (pins 11, 12, 14 and 15) with 

5 k f1 resistors to Vn = -2.0 V. Note: all input pins, 
including CS, have internal 50 kn pull-down resistors 
to VEE-

3. Select the word to be programmed by applying the 
appropriate voltage levels, as shown in the 
Programming Specifications table, to the Address 
pins (2, 3, 4, 5, 6, 7, 9 and 10). 

4. After the address levels are set raise Vep = Pin 1 from 
O V to +10.5 V ±0.3 V. 
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5. After Vcp has reached its HIGH level, select the bit 
to be programmed by applying a HIGH level of 
+ 3.0 V ± 0.1 V to the output associated with it, i.e., 
pins 11, 12, 14or15. Only one bit (output) at a time 
may be selected for programming. Uncommitted 
outputs are terminated as outlined in 2. 

6. After the HIGH level (+ 3.0 V) has been established 
at the selected output pin, source a current of 
-40 mA ± 4 mA out of the Chip Select input (pin 13) 
to program the selected bit; this applied current pulse 
which is 100 µs wide and has an approximate rise 
time of 1 µS is to be furnished by a current sink which 
clamps at VcLAMP = - 5.9 V. 

7. To verify a LOW in the bit just programmed follow 
this sequence: 

Programming Timing Sequence 

ADDRESS PINS* 
(2,3,4,5,6,7,9, 10) 

Vcp=PIN 1 

tsetup 

F100416 

(a) Remove current pulse from CS pin. 
(b) Remove applied voltage from selected output pin. 
(c) Lower Vcp from HIGH level to GND. 
(d) Keep same address but change its levels to 

normal EGL levels as outlined in the 
Programming Specifications table. 

(e) Enable the chip by applying a LOW level (V1L) to 
CS (pin 13), or leave it open. 

( f) Sense the level at the selected output pin; a LOW 
level indicates successful programming whereas 
a HIGH level is a fail indication; in the latter case 
reprogramming of the bit can be attempted up to 
a maximum of eight times. 

8. To program other bits in the memory repeat steps 3 
through 7. 

'"·l- ---
---,1__1 lpvc:3.00V:t0.1V ,..._. r t_µS--SELECTED OUTPUT 

PINS (11,12,14or15) 

-------· • ~~~~~~~~OLTAGE 

.-10 µs ..... 1•100 µs+10 µs-.. ALL OUTPUTS TERMINATED 
IN 5 kfi TO Vr 

-----------~ .------------omA 
'··-· "'1 I .......... ~,~-·-_,.,.,. CHIP SELECT 

PIN13 

*Input pins A1 and A7 cannot be lower than V1L(min) 

,__.tpcs-..1 



F100416 

Programming Specifications 

Recommended 
Symbol Characteristic Min Value Max Unit Comments 

Vee Power Supply 
0 v 

VEE -5.46 -5.2 -4.94 v 

Vn Termination Voltage -2.0 v Applied to all outputs 

V1H 
Chip Select (VCLAMP) 

-0.1 0 +0.1 v Max Current is 40 mA 

V1L -5.9 -5.2 v during programming 

V1HP 
Address Input Threshold 

-0.1 0 +0.1 v 
Programming levels 

V1LP -3.1 -3.0 -2.9 v 

V1HV Address Input Threshold 
-0.88 -0.87 -0.86 v 

Verify levels 

V1LV -1.76 -1.75 -1.74 v 
Vcp Program Setup Pulse 10.2 10.5 10.8 v 
Vop Programming Pulse 2.9 3.0 3.1 v Applied to output to be programmed 

lcs 
Chip Select Programming 

36 40 44 mA 
At VcLAMP = -5.9 v Min on the 

Current Chip Select pin 

tpcs 
Chip Select Programming 

50 100 180 µS 
Pulse 

Ires 
Chip Select Programming 

0.5 1.0 2.0 µs 
Pulse Rise Time 

lpvcp VcP Programming Pulse 90 140 220 µs 

trvcp Vcp Programming Rise Time 0.5 1.0 2.0 µS 

!setup Setup Time 20 ns 
Start time of Vcp pulse after 
address is selected 

DC Characteristics: VEE = -4.2 V to -4.8 V, Vee GND, Tc 0°C to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

llH Input HIGH Current 200 µA V1N = V1H(max) 

IEE Power Supply Current -140 -105 mA Inputs and Outputs Open 

AC Characteristics: VEE = -4.2 V to -4.8 V, Vee = GND, Output Load 50 n to-2.0 V, Tc = 0°C to +85°C 

Symbol Characteristic Min Typ Max Unit Condition 

tAA Address Access Time2 11 20 
Measured at 50% Points of 

ns 
both Input and Output 

tACS Chip Select Access Time 4.0 8.0 
Measured at 50% Points of 

ns 
both Input and Output 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Description 
The F100422 is a 1024-bit read/write Random Access 
Memory (RAM), organized 256 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as four 
active-LOW Bit Select lines. 

• Address Access Time-10 ns Max 
• Bit Select Access Time-5.0 ns Max 
• Four Bits Can be Independently Selected 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
BS0-BS3 
Ao-A? 
Do-D3 
Oo-03 

Logic Symbol 

Write Enable Input (Active LOW) 
Bit Select Inputs (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 

(12) (14) (5) (7) (17) (15) (16) (3) (4) 

9 11 2 4 14 12 13 24 1 

(22) 19 Ao 

(23) 20 A1 

(24) 21 A2 

(1) 22 A3 
F100422 

(2) 23 A4 

(18) 15 As 

(19) 16 As 

(20) 17 A1 

Oo 01 02 03 

8 10 3 5 
(11) (13) (6) (8) 

Vee = Pin 6 (9) 

VecA = Pin 7 ( 101 
VEE = Pin 18 (21) 

I I = Flatpak 
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F100422 
256 x 4-Bit Static 
Random Access Memory 
F100K ECL Product 

Connection Diagrams 

24-Pin DIP (Top View) 

D3 D2 

BS2 A4 

02 A3 

BS3 A2 

03 A1 

Vee Ao 

VeeA Vee 

Oo A1 

BSo As 

01 As 

BS1 WE 

Do D1 

24-Pin Flatpak (Top View) 

A3 As 

A4 WE 

D2 D1 

D3 Do 

BS2 Bs1 

02 01 

BS3 03 Vee VceA Oo BSo 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6Y DC 

Flatpak 4V FC 

• 



Logic Diagram 

D1 BS2 02 03 
01 D2 BS3 03 

Ao 

A1 

A2 
ROW 256 

SELECT BITS 
A3 

A4 

Functional Description 

As 

256 256 
BITS BITS 

COLUMN 
SELECT 

Ae A1 

The F100422 is a fully decoded 1024-bit read/write 
random access memory, organized 256 words by four 
bits. Word selection is achieved by means of an 8-bit 
address, Ao through A7. 

Four Bit Select inputs are provided for logic flexibility. 
For larger memories, the fast bit select access time 
permits the decoding of individual bit selects from the 
address without increasing address access time. 

256 
BITS 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the bit selected, the data at Do-03 is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the bits selected. Non-inverted data is 
then presented at the outputs (Oo~03). 

F100422 

The outputs of the F100422 are unterminated emitter 
followers, which allow maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F100422 
devices together to allow easy expansion. In other 
applications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used to provide a LOW at 
the output. 

Truth Table 

Inputs Outputs 
Mode 

BSn WE Dn On 

H x x L Not Selected 
L L L L Write "O" 
L L H L Write "1" 
L H x Data Read 

Each bit has independent SS: D, and 0, but all have common WE. 
L =LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 
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F100422 

DC Characteristics: VEE = -4.2 V to -4.8 V, Vee = VccA = GND, Tc = 0°C to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

itH Input HIGH Current 220 µA VtN = VtH(max) 

itL 
Input LOW Current, CS 0.5 

170 µA VtN = V1L(min) 
WE, Ao-A11, D -50 

IEE Power Supply Current -230 -180 mA Inputs and Outputs Open 

AC Characteristics: VEE= -4.2 V to-4.8 V, Vee =VccA = GND, Output Load= 50 n and 30 pF to -2.0 V, 
Tc= 0°c to +85°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
tABS Bit Select Access Time 3.0 5.0 ns 
tRBS Bit Select Recovery Time 3.0 5.0 ns Figures 3a, 3b 
tAA Address Access Time2 7.0 10 ns 

Write Timing 
tw Write Pulse Width 7.0 5.0 ns 

to Guarantee Writing twsA = 1 ns Measured at 
twso Data Setup Time 1.0 0 ns Figure 4 50% of Input to 

prior to Write Valid Output 
twHD Data Hold Time after Write 2.0 0 ns (ViL(max) for 
twsA Address Setup Time 1.0 0 ns VoL or V1H(min) 

prior to Write for VoH) 
twHA Address Hold Time after Write 2.0 0 ns 
twsss Bit Select Setup Time 1.0 0 ns 

prior to Write tw = 7 ns 
twHBS Bit Select Hold Time 2.0 0 ns Figure 4 

after Write 
tws Write Disable Time 3.0 5.0 ns 
twR Write Recovery Time 6.0 12 ns 

tr Output Rise Time 3.0 ns Measured between 20% and 
t1 Output Fall Time 3.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 
Cour Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 

2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

3-213 



Fig. 1 AC Test Circuit 

GND 

RL RL 
Oo 03 - 2 V-J\l\/\r-- ---'\IV'--- 2 v 

CLI ICL 

RL 
02 

RL 
01 - 2 V-'VV"v--- ----'llV--2 v 

CLI ICL 

o.01 "FI Vee 
-4.5 v 

Notes 
All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pf including Fixture and Stray Capacitance 
AL = 50 ll to-2.0 V. 

Fig. 2 Input Levels 

t, = t1 = 2.5 ns TYP->- tr 

F100422 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Bit Select 

CHIP SELECT 

tACS- tRCS _... 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

-AD_D_R_E_s_s_ ... ~~·-v. _____________ _ 

I~ tAA----~ 
DATA OUTPUT 
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F100422 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

IWR-

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the worst case 
limits are not violated. 
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Description 
The F100470 is a 4096-bit read/write Random Access 
Memory (RAM), organized 4096 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two 
speed versions, the F100470 and F100470A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as 
an active-LOW Chip Select line. 

• Address Access Time 
F100470-35 ns Max 
F100470A-25 ns Max 

• Chip Select Access Time 
F100470-15 ns Max 
F100470A-10 ns Max 

• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.70 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-A11 
D 
0 

Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 

17 15 

6 
D WE 

F100470 

0 

F100470 
4096 x 1-Bit Static 
Random Access Memory 
F100K ECL Product 

Connection Diagram 

18-Pin DIP (Top View) 

0 Vee 

Ao D 

A1 cs 

A2 WE 

A3 A11 

A4 A1o 

As Ag 

As As 

Vee A1 

Note 
The 18-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP SF DC 

Flatpak 3E FC 
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Logic Diagram 

.-:;; 

WORD 64x64 
DRIVER ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

ADDRESS ADDRESS 
DECODER DECODER 

Functional Description 
The F100470 is a fully decoded 4096-bit read/write 
random access memory, organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit 
address, Ao through A11. 

One Chip Select input is provided for memory array 
expansion up to 8196 words without the need for 
external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) 
from the address without increasing address access time. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at D is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twSD(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data is 
then presented at the output (0). 
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F100470 

0 

cs 

WE 

D 

The output of the F100470 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F100470 
devices together. In other applications the wired-OR 
need not be used. In either case 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. 

Truth Table 

Inputs Output 

cs WE ~ 0 

H x x L 
L L L L 
L L H L 
L H x Data 

L =LOW Voltage Levels= -1.7 V (Nominal) 
H =HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F100470 

DC Characteristics: VEE= -4.2 V to-4.8 V, Vee= GND, Tc = 0°C to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

iiH Input HIGH Current 220 µA V1N = V1H(max) 

ill 
Input LOW Current, CS 0.5 

170 µA V1N = V1L(min) 
WE, Ao-A11, D -50 

IEE Power Supply Current -195 -160 mA Inputs and Outputs Open 

AC Characteristics: VEE= -4.2 V to-4.8 V, Vee= GND, Output Load= 50 n and 30 pF to-2.0 V, Tc= 0°c to +85°C 

F100470 F100470A 
Symbol Characteristic Min Max Min Max Unit Condition 

Read Timing 
tACS Chip Select Access Time 15 10 ns 
tRCS Chip Select Recovery Time 15 10 ns Figures 3a, 3b 
tAA Address Access Time2 35 25 ns 

Write Timing 
tw Write Pulse Width 25 15 ns twsA = 10 ns 

to Guarantee Writing (F100470 and Measured at 
twso Data Setup Time 5.0 5.0 ns F100470A), 50% of Input to 

prior to Write Figure 4 Valid Output 
twHD Data Hold Time after Write 5.0 5.0 ns (VIL(max) for 
twsA Address Setup Time 10 10 ns VoL or V1H(min) 

prior to Write for VoH) 
twHA Address Hold Time after Write 5.0 5.0 ns tw = 25 ns 
twscs Chip Select Setup Time 5.0 5.0 ns (F100470), 15 ns 

prior to Write (F100470A), 
lWHCS Chip Select Hold Time 5.0 5.0 ns Figure 4 

after Write 
tws Write Disable Time 15 15 ns 
twR Write Recovery Time 20 20 ns 

Symbol Characteristic Min Typ Max Unit Condition 

tr Output Rise Time 5.0 ns Measured between 20% and 
t1 Output Fall Time 5.0 ns 80% or 80% and 20% Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 
Cour Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 

2. The maximum address access time is guaranteed to be the worst case bit in the memory using a psuedorandom testing pattern. 
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Fig. 1 AC Test Circuit 

GND 

0.01 "'FI 

Notes 

Vee 
-4.SV 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
RL = 50 ll to-2.0 V. 

Fig. 2 Input Levels 

tr=l1=2.5 ns TYP 
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F100470 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

IACS IRCS 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

-A-D-DR_E_s_s __ .... ~~0% __________________________ _ 

I~ IAA---...i 

DATA OUTPUT 



F100470 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

---~----

DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

IWR-

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the worst case 
limits are not violated. 
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Description 
The F100474 is a 4096-bit read/write Random Access 
Memory (RAM), organized 1024 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 

• Address Access Time-25 ns Max 
• Chip Select Access Time-15 ns Max 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipatlon-0.70 mWiBit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-Ag. 
Do-D3 
Oo-03 

Logic Symbol 

(13)10 

(14)11 

(15)12 

(16)13 

(17)14 

(18) 15 

(20)17 

(22) 19 A1 

(23) 20 Ae 

(24) 21 

Vee = Pin 6 (9) 
VeeA = Pin 7 (10) 
Vee = Pin 18 (21) 
( ) = Flatpak 

Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 

(2) (3) (4) (5) (6) (1) 
232412322 

CS Do D1 D2 D3 WE 

F100474 

4 5 8 9 
(7) (8) (11)(12) 
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F100474 
1024 x 4-Bit Static 
Random Access Memory 
F100K ECL Product 

Connection Diagrams 

24-Pin DIP. (Top View) 

D1 Do 

D2 cs 

Ds VIE 

Oo Ag 

01 Ae 

Vee A1 

VecA Vee 

02 Ag 

03 NC 

Ao A5 

A1 A4 

A2 As 

24-Pln Flatpak (Top View) 

Ag Ae A1 Vee Ae NC 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6Y DC 

Flatpak 4V FC 



Logic Diagram 

ROW 
SELECT 

Functional Description 

1K 
BITS 

Ao 

1K 
BITS 

1K 
BITS 

COLUMN 
SELECT 

A3 

The F100474 is a fully decoded 4096-bit read/write 
random access memory, organized 1024 words by four 
bits. Word selection is achieved by means of a 10-bit 
address, Ao through Ag. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at Do- D3 
is written into the addressed location. Since the write 
function is level triggered,· data must be held stable for 
at least twso(min) plus tw(min) to insure a valid write. 
To read, WE is held HIGH and the chip selected. 
Non-inverted data is then presented at the outputs 
(Oo-03). 

The outputs of the F100474 are unterminated emitter 
followers, which allow maximum flexibility in output 
connection configurations. In many applications such 
as memory expansion, the outputs of many F100474 

1K 
BITS 
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F100474 

devices can be tied together. In other applicatons the 
wired-OR need not be used. In either case an external 
50 fl pull-down resistor to -2 V or ail equivalent network 
must be used to provide a LOW at the output when it 
is OFF. 

Truth Table 

Inputs Outputs 

cs I WE I Dn On 

H x x L 
L L L L 
L L H L 
L H x Data 

L = LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F100474 

DC Characteristics: VEE = -4.2 V to -4.8 V, Vee = VccA = GND, Tc 0°c to +85°C unless otherwise specified1 

Symbol Characteristic Min 

liH Input HIGH Current 

ill 
Input LOW Current, CS 0.5 
WE, Ao-A11, D -50 

IEE Power Supply Current -195 

AC Characteristics: VEE = -4.2 V to -4.8 V, Vee 
Tc = 0°C to+ 85°C 

Symbol Characteristic Min 

Read Timing 
tACS Chip Select Access Time 
tRCS Chip Select Recovery Time 
tAA Address Access Time2 

Write Timing 
tw Write Pulse Width 16 

to Guarantee Writing 
twso Data Setup Time 5.0 

prior to Write 
tWHD Data Hold Time after Write 5.0 
twsA Address Setup Time 10 

prior to Write 
twHA Address Hold Time after Write 4.0 
twscs Chip Select Setup Time 5.0 

prior to Write 
tWHCS Chip Select Hold Time 5.0 

after Write 
tws Write Disable Time 
tWR Write Recovery Time 

tr Output Rise Time 
t1 Output Fall Time 

C1N Input Pin Capacitance 
Cour Output Pin Capacitance 

1. See Family Characteristics for other de specifications. 

Typ Max Unit Condition 

220 µA V1N = V1H(max) 

170 µA V1N = ViL(min) 

-160 mA Inputs and Outputs Open 

VccA GND, Output Load 50 n and 30 pF to -2.0 V, 

Typ Max Unit Condition 

10 15 ns 
10 15 ns Figures 3a, 3b 
20 25 ns 

10 ns 
twsA = 10 ns Measured at 

1.0 ns Figure 4 50% of Input to 
Valid Output 

1.0 ns (ViL(max) for 
3.0 ns VoL or V1H(min) 

for VoH) 
1.0 ns 
1.0 ns 

tw = 16 ns 
1.0 ns Figure 4 

6.0 15 ns 
8.0 20 ns 

5.0 ns Measured between 20% and 
5.0 ns 80% or 80% and 20%, Figure 2 

4.0 5.0 pF Measured with a Pulse 
7.0 8.0 pF Technique 

2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Fig. 1 AC Test Circuit 

0.01 µFI 

Notes 

GND 

Vee 
-4.SV 

0 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
AL = 50 ll to -2.0 V. 

Fig. 2 Input Levels 

1r=lt=2.5 ns TYP 

F100474 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

._IACS IRCS 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

-A-DD_R_E_SS--~~-%---------------------------
-DA_T_A __ O-UT_P_U_T ___________ l_AA_ ---~------~~-..i 50~-%-------
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F100474 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 50% 

DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

-+--IWR--

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Tl ming may be changed to fit various applications as long as the worst case 
limits are not violated. 
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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 impaired 

Storage Temperature 
Temperature (Ambient) Under Bias 
VEE Pin Potential to Ground Pin 
Input Voltage (de) 
Output Current (de Output HIGH) 

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

VEE to +0.5 V 
-30 mA to +0.1 mA 

F10K DC Family 
Specifications 

Guaranteed Operating Ranges 

Supply Voltage (VEE) 
Ambient Temperature 

Min Typ Max TA 

-5.46 v -5.2V -4.94 v 0°C to +75°C 

~C Characteristics: VEE = -5.2 V, Output Load = 50 !1 and 30 pF to -2.0 V, TA = 0°C to 75°C1 

Symbol Characteristic Min Typ Max Unit TA Conditions2 

-1000 -840 0°C 

VoH Output HIGH Voltage -960 -810 mV +25°C 
-900 -720 +75°C 

V1N = ViH(max) 
-1870 -1665 0°C orV1L(min) 

VOL Output LOW Voltage -1850 -1650 mV +25°C 
-1830 -1625 +75°C 

Loading is 
-1020 0°C 50 n to -2.0 V 

VoHc Output HIGH Voltage -980 mv +25°C 
-920 +75°C 

V1N = V1H(min) 
-1645 0°C or VtL(max) 

VoLC Output LOW Voltage -1630 mV +25°C 
-1605 +75°C 

-1145 -840 0°C 
Guaranteed Input Voltage HIGH 

V1H Input HIGH Voltage -1105 -810 mV +25°C 
-1045 -720 +75°C 

for All Inputs 

-1870 -1490 0°C 
Guaranteedtf'hput Voltage LOW 

V1L Input LOW Voltage -1850 -1475 mV +25°C 
-1830 -1450 +75°C 

for All lnpu,ts 
< 

i1L Input LOW Current 0.5 170 µA +25°C V1N = 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. Conditions for testing shown in the tables are chosen to guarantee operation under "worst case" conditions. 
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Description 
The F10145A and F10545A are high-speed 64-bit 
Random Access Memories organized as a 16-word by 
4-bit array. External logic requirements are minimized 
by internal address decoding, while memory expansion 
and data bussing are facilitated by the output disabling 
features of the Chip Select (CS) and Write Enable 
(WE) inputs. 

A HIGH signal on CS prevents read and write opera­
tions and forces the outputs to the LOW state. When CS 
is LOW, the WE input controls chip operations. A HIGH 
signal on WE disables the Data input (Dn) buffers and 
enables readout from the memory location determined 
by the Address (An) inputs. A LOW signal on WE forces 
the Q n outputs LOW and allows data on the Dn inputs 
to be stored in the addressed location. Data exists in the 
same logical sense as presented at the data inputs, i.e., 
the memory is non-inverting. 

Pin Names 
cs 
Ao-A3 
Do-D3 
WE 
Oo-03 

Logic Symbol 

Chip Select 
Address 
Data Inputs 
Write Enables 
Data Outputs 

10 9 7 6 5 4 11 12 

cs 

13 WE 

Vee = Pin 16 
VEE = Pin 8 

F10145A 

2 1 15 14 
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F10145A 
16 x 4 Register File (RAM) 

F10K Voltage Compensated ECL 

Connection Diagrams 

16-Pin DIP (Top View) 

16-Pin Flatpak (Top View) 

01 16 Vee 

Oo 2 15 02 

Cs 3 14 03 

01 4 13 WE 

Do 5 12 03 

A3 6 11 02 

A2 7 10 Ao 

VEE 8 9 A1 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 4J DC 

Flatpak 3L FC 



Logic Diagram 

Ao 

Aa 

DECODER 
DRIVERS 

Vee = Pin 16 
VEE = Pin 8 

ADDRESS 
DECODER 

Fig. 1 Switching Circuit and Waveforms 

SCOPE 
CHANA 

PULSE 
GENERATOR• 

-=-

L1 -I I 

I I 

Rrl 

-=-

-I I 

I I 

l 
-=-

V1H-------1 10.1 

-=-

Vee 

1 
A 

cs 
D 
WE 

I 
VEE 

0 

F10145A 

DATA BUFFERS 
,,.-,IO---+-~WE 

'-.J.;>-...--t--CS 

16·WORD x .4·BIT 
MEMORY CELL 

ARRAY 

2.0:!:0.2ns1'4I l~~:·~M 
INPUT :0% 

- _2_0_·1._. ____ _ 
. - +0.31 v 

+1.11 v 

L2 

I I 

I I 

l Rr 
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SCOPE 
CHAN B 

Notes 
Vee= +2 v. VEE= -3.2 v 
L 1 and L2 = equal \llngth 50 O impedance lines 
RT = 50 0 terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are loaded with 50 n to GND 
CL = Fixture and stray capacitance S 5 pF 



F10145A 

DC Characteristics: VEE = -5.2 V, Vee = GND, TA= 25°C 

Symbol Characteristic Min Typ Max Unit Condition 

Input HIGH Current 
liH CS, Ao-A3 200 µA V1N = V1H(max) 

WE, Do-D3 220 

IEE Power Supply Current -150 -100 mA Inputs and Outputs Open 

AC Characteristics: VEE = -5.2 V, Vee = GND, TA= 25°C • Symbol Characteristic Min Typ Max Unit Condition 

Access/Recovery Times 
tACS Chip Select Access 3.0 4.5 6.0 ns 
tRCS Chip Select Recovery 3.0 4.5 6.0 ns Figures 1 and 3 
tAA Address Access 4.5 6.5 9.0 ns 

Write Setup Times 
twso Data 4.5 3.0 ns 
twscs Chip Select 4.5 2.5 ns 
twsA Address 3.5 1.5 ns 

Write Hold Times Figures 1 and 2 
tWHD Data -1.0 -2.5 ns 
tWHCS Chip Select 0.5 0 ns 
tWHA Address 1.0 -1.0 ns 

twR Write Recovery Time 3.0 4.5 6.0 ns 
Figures 1 and 3 

tws Write Disable Time 3.0 4.5 6.0 ns 

tw Write Pulse Width, Min 4.0 2.5 ns Figures 1 and 2 

tcs Chip Select Pulse Width, Min 4.0 2.5 ns 

Select Setup Times 
tcso Data 4.5 3.0 ns 
tcsw Write Enable 4.5 2.5 ns 
tcsA Address 3.5 1.5 ns Figures 1 and 2 

Write Hold Times 
tcHD Data -1.0 -2.5 ns 
tcHW Write Enable 0.5 0 ns 
tCHA Address 1.0 -1.0 ns 

tTLH Transition Time 
1.5 2.5 3.9 Figures 1 and 3 

tTHL 20% to 80%, 80% to 20% 
ns 

·see Family Characteristics for other de specifications. 
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Fig. 2 Write Modes 

Write Enable Strobe 

ADDRESS AND D1N SET UP AND HOLD TIMES (CS= LOW) 

-- _______ ! 

~SA 1- -1 IWHA 
---w, 1 l-

1-lwso-I twHo 

-
--

CHIP SELECT SET·UP AND HOLD TIMES 

i..-----1--l­
w-, \ l 

1-tw-l 
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F10145A 

Chip Select Strobe 

ADDRESS AND D1N SET UP AND HOLD TIMES (WE= LOW) 

tcsA 1- -1 ICHA 
---c. \ 1------

-tcso-I tcHo 

-
-

WRITE ENABLE SET-UP AND HOLD TIMES, CS PULSE WIDTH2 

\--i-l-
l-1cs-I 



Fig. 3 Read Modes 

Address Input to Data Output (WE= HIGH, CS= LOW) 

ADDRESS ACCESS TIME 

~,:,::¥---------­
-----~1~~1 ----------
DATA \\v 
OUTPUT T \ -- -------- -
Chip Select Input to Data Output (WE= HIGH) 

CHIP SELECT ACCESS AND RECOVERY TIMES 

DATA 
OUTPUT 

Write Enable Input to Data Output (CS= LOW) 

WRITE RECOVERY, DISABLE TIMES 

WE _L 
_li 

- IWR -

\.___ 
- tws 1-

g_~~~-UT __ / ________ \_ 

F10145A 
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Description 
The F10402 is a high-speed 64-bit Random Access 
Memory (RAM) organized as a 16-word by 4-bit array. 
External logic requirements are minimized by internal 
address decoding, while memory expansion and data 
busing are facilitated by the output disabling features of 
the Chip Select (CS) and Write Enable (WE) inputs. 

A HIGH signal on CS prevents read and write opera­
tions and forces the outputs to the LOW state. When CS 
is LOW, the WE input controls chip operations. A HIGH 
signal on WE disables the Data input ( D n) buffers and 
enables readout from the memory location determined 
by the Address (An) inputs. A LOW signal on WE forces 
the On outputs LOW and allows data on the Dn inputs 
to be stored in the addressed location. Data exists in 
the same logical sense as presented at the data inputs, 
i.e., the memory is non-inverting. 

Pin Names 
cs 
Ao-A3 
Do-D3 
WE 
Oo-03 

Logic Symbol 

Chip Select Input 
Address Inputs 
Data Inputs 
Write Enable Input 
Data Outputs 

10 9 7 6 5 4 11 12 

3 cs 

13 WE 

Vee= Pin 16 
Vee= Pin a 

F10402 

2 1 15 14 

4-10 

F10402 
16 x 4 Register 
File {RAM) 
F10K ECL Product 

Connection Diagrams 

16-Pin DIP (Top View) 

16-Pin Flatpak (Top View) 

...__..... 1 16 

2 15 

3 14 

4 13 

5 12 

6 11 

7 10 

8 9 

Ordering Information (See Section 5) 

Package Outline 

Ceramic DIP 4J 

Flatpak 3L 

Order Code 

DC 

FC 



Logic Diagram 

Ao 

DECODER 
DRIVERS 

ADDRESS 
DECODER 

F10402 

DATA BUFFERS 

16-WORD x 4·BIT 
MEMORY CELL 

ARRAY 

r"""'lo-----wE 
....__,D--..-t--cs 

DC Characteristics: VEE = -5.2 V ± 5%, Vee = VeeA = GND, TA = 0°C to+ 75°C unless otherwise specified* 

Symbol Characteristic Min Typ Max Unit Condition 

hH 
Input HIGH Current 

300 µA V1N = VtH(max) 
All Inputs 

IEE Power Supply Current -170 -110 -70 mA Inputs Open 

*See Family Characteristics for other de specifications. 
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F10402 

AC Characteristics: VEE = -5.2 V, Vee GND, Applies to Flatpak and DIP Packages 

Tc= 0°C 

Symbol Characteristic Min Max 

Access/Recovery Timing 
!ACS Chip Select Access 3.30 
lRCS Chip Select Recovery 3.30 
lAA Address Access 3.00 5.00 

Write Timing, Setup 
twso Data 0.50 
twscs Chip Select 1.50 
twsA Address 1.00 

Write Timing, Hold 
twHD Data 0.50 
twHCS Chip Select 0.50 
twHA Address 2.50 

lWR Write Recovery Time 4.00 
tws Write Disable Time 3.00 

tw Write Pulse Width, (LOW) 2.50 

Chip Select Pulse 
tcs Width, (LOW) 

2.50 

lTLH Transition Time 
0.50 1.70 

lTHL 20% to 80%, 80% to 20% 

Fig. 1 AC Test Circuit and Waveforms 

SCOPE 
CHANA 

PULSE 
GENERATOR• 

Vitt 

-= 

l 1 ,-, 
I I 

Rr l 
-= 

I I 

\ I 

l 
-= 

Vee 

A 

Q 

cs 

1 D 

WE 

10.1 

-= VEE 

Tc= +25°C Tc= +85°C 

Min Max Min Max Unit Condition 

3.50 3.80 ns 
3.50 3.80 ns Figures 1 and 3 

3.00 5.30 3.50 6.00 ns 

0.50 0.80 ns 
1.50 1.50 ns 
1.00 1.00 ns 

Figures 1 and 2 

0.50 0.50 ns 
tw = 6 ns 

0.50 0.50 ns 
2.50 2.50 ns 

4.00 4.50 ns 
Figures 1 and 3 

3.00 3.50 ns 

2.50 3.00 ns 
Figures 1 and 2 

2.50 3.00 ns 

0.50 1.70 0.50 1.70 ns Figures 1 and 3 

2.0±0.2ns1 r 1 r2.0±0.2ns 

I ~80% 
INPUT 50% 

+ 1.11 v 

l2 

I I SCOPE 
1 I CHAN B 

l Rr 
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20% 
____ ., -------- +0.31 v 

Notes 
Vee = +2 V, VEE = -3.2 v 
L 1 and L2 =equal length 50 n impedance lines 
Rr = 50 n terminator internal to scope 
Decoupling 0.1 µF from GND to Vee and VEE 
All unused outputs are loaded with 50 n to GND 
CL = Fixture and stray capacitances; 5 pF 
*One or more generators as required 



Fig. 2 Write Modes 

Write Enable Strobe 

ADDRESS AND DATA INPUT SET-UP AND HOLD TIMES 
(CS=LOW) 

---------- twsA 1-- -1 IWHA 

WE 1 l - twso 1- -I •wHD 

CHIP SELECT SET-UP AND HOLD TIMES 

--

-
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F10402 

Fig. 3 Read Modes 

Address Input to Data Output (WE= HIGH, CS= LOW) 

ADDRESS ACCESS TIME 

~:,::¥ 
. I --------------

:.,. - - ----="'-~vJ\ . 
OUTPUT T\ 

\ ___ ---- - -- -

Chip Select Input to Data Output (WE= HIGH) 

CHIP SELECT ACCESS AND RECOVERY TIMES 

DATA 
OUTPUT 

\ I ---_.1 IRCS ---
20% 

ITLH-1 

Write Enable Input to Data Output (CS= LOW) 

WRITE RECOVERY, DISABLE TIMES 

\_ 
twR ..._ ______.. tws 1--

g_~~;_uT _ __,l_ _ u - u _\_ 

-



Description 
The F10414 is a 256-bit read/write Random Access 
Memory (RAM), organized 256 words by one bit. It is 
designed for high-speed scratchpad, control and buffer 
storage applications. The device includes full on-chip 
address decoding, separate Data input and non-inverting 
Data output lines, as well as three active-LOW Chip 
Select lines. 

• Address Access Tlme-10 ns Max 
• Chip Select Access Time-6.0. ns Max 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dlsslpation-1.8 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
CS0-CS2 
Ao-A? 
D 
0 

Logic Symbol 

Write Enable Input (Active LOW) 
Chip Select Inputs (Active LOW) 
Address Inputs 
Data Input 
Data Output 

5 6 7 13 14 

Ao cs D WE 

2 A1 

3 A2 

4 A3 

A4 
F10414 

9 

10 As 

11 Aa 

12 A1 0 

15 

Vee= Pin 16 
Vee = Pin 8 
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F10414 
256 x 1-Bit Static 
Random Access Memory 
F10K ECL Product 

Connection Diagram 

16-Pln DIP (Top View) 

A1 0 

A2 WE 

A3 D 

CSo A1 

Note 
The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 60 DC 

Plastic DIP 98 PC 

Flatpak 3L FC 



Logic Diagram 

Ao 

ADDRESS 
DECODER 

WORD 
DRIVER 

Functional Description 

8 x 32 
ARRAY 

SENSE AMP 
& 

WR!TE DRIVER 

ADDRESS 
DECODER 

The F10414 is a fully decoded 256-bit read/write 
random access memory, organized 256 words by one 
bit. Bit selection is achieved by means of an 8-bit 
address, Ao through A1. 

Three active-LOW Chip Select inputs are provided for 
increased logic flexibility. This permits memory array 
expansion up to 2048 words with'the F10170 decoder. 
For larger memories, the fast chip select access time 
permits the decoding of Chip Select, CS, from the 
address without affecting system performance. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at Dis written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data is 
then presented at the output ( 0) . 
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F10414 

0 

CSo 

C51 

C52 

WE 

D 

The output of the F10414 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F10414 
devices together to allow easy expansion .. ln other ap­
plications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used to provide a LOW 
at the output. 

Truth Table 

Inputs Output 

CS"o ~ CS-2 WE D 

x x H* x x 
L L L L L 
L L L L H 
L L L H x 

L = LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Dela = Previously stored data 
•one or more Chip Selects HIGH 

0 

L 
L 
L 

Data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 

• 



F10414 

DC Characteristics: VEE= -5.2 V, Vee= GND, TA= 0°C to+ 75°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

llH Input HIGH Current 220 µA V1N = VIH(max) 

Ill 
Input LOW Current, CS 0.5 

µA V1N = V1L(min) WE, Ao-A11, D -50 170 

IEE Power Supply Current 
-90 

mA 
TA= +75°C Inputs and 

-140 -100 TA= 0° C Outputs Open 

AC Characteristics: VEE= -5.2 V ±5%, Vee= GND, Output Load= 50 n and 30 pF to -2.0 V, TA= 0°c to+ 75°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
lACS Chip Select Access Time 4.0 6.0 ns 
lRCS Chip Select Recovery Time 4.0 6.0 ns Figures 3a, 3b 
lAA Address Access Time 2 7.0 10 ns 

Write Timing 
tw Write Pulse Width 7.0 4.0 ns 

to Guarantee Writing twsA = 1 ns Measured at 
twso Data Setup Time 1.0 0 ns Figure 4 50% of Input to 

prior to Write Valid Output 
twHD Data Hold Time after Write 2.0 0 ns (VIL(max) for 
twsA Address Setup Time 1.0 0 ns VoL or V1H(min) 

prior to Write for VoH) 
lWHA Address Hold Time after Write 2.0 0 ns 
twscs Chip Select Setup Time 1.0 0 ns 

prior to Write tw = 7 ns 
lWHCS Chip Select Hold Time 2.0 0 ns Figure 4 

after Write 
tws Write Disable Time 4.0 8.0 ns 
twR Write Recovery Time 5.0 10 ns 

tr Output Rise Time 3.0 ns Measured between 20% and 
It Output Fall Time 3.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 
CouT Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Fig. 1 AC Test Circuit 

0.01 "FI 

Notes 

GND 

VEE 
-5.2V 

0 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
RL = SO!lto-2.0V. 

Fig. 2 Input Levels 

lr=l1=2.5 ns TYP 

F10414 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

IACS • DATA OUTPUT 

b Read Mode Propagation Delay from Address 

DATA OUTPUT 
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F10414 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

r 
DATA INPUT 

WRITE ENABLE 

IWHA-
__ _.,,... ___ tw---11...,1-----IWHCS---..i _____ .-.,. __ 

DATA OUTPUT 

~----twscs-----+t+tws IWR-

Note 
Timing Diagram represents one solution which· results in an optimum cycle time. Timing may be changed to lit various applications as long as the worst case 
limits are not violated. 
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F10414 

Typical Application 

4096-Word x n-Bit System 

~~--------------T-O-A-LL_F_1_0_41_4_A_D_D_R_E_SS_A_N_D_W_E __ 
Az­
A3-
A4-

~= A1-
WE'------' 
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I I 

ROWO 

ROW1 

ROW2 

ROW 14 

ROW15 

. 
On 



Description 
The F10415 is a 1024-bit read/write Random Access 
Memory (RAM), organized as 1024 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two ·· 
speed versions, the F10415 and F10415A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 

• Address Access Time 
F10415-35 ns Max 
F10415A-20 ns Max 

• Chip Select Access Time 
F10415-10 ns Max 
F10415A-8.0 ns Max 

• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.5 mW/Bit Typ . 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-Ag 
D 
0 

Logic Symbol 

2 Ao 

3 A1 

4 A2 

5 A3 

6 A4 

7 As 

9 Aa 
10 A1 

11 Ae 

12 Ag 

Vee= Pin 16 
VEE = Pin 8 

14 

cs 

Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 

15 13 

D WE 

F10415 

0 
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F10415 
1024 x 1-Bit Static 
Random Access Memory 
F10K ECL Product 

Connection Diagram 

16-Pin DIP (Top View) 

Note 
The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6D DC 

Plastic DIP 98 PC 

Fli;itpak 3L FC 



Logic Diagram 

AO 

A1 

A2 ADDRESS 
DECODER 

A3 

A4 

Functional Description 

WORD 
DRIVER 

The F10415 is a fully decoded 1024-bit read/write 
random access memory, organized 1024 words by one 
bit. Bit selection is achieved by means of a 10-bit 
address, Ao through Ag. 

One Chip Select input is provided for memory array 
expansion up to 2048 words without the need for 
external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) 
from the address without affecting system performance. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at D is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twsD(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data is 
then presented at the output (0). 

F10415 

32 X 32 ARRAY 

SENSE AMPS 
& 

WRITE DRIVERS 

ADDRESS 
DECODER 

As As A1 As Ag 
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The output of the F10415 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F10415 
devices together to allow easy expansion. In other 
applications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used to provide a LOW at 
the output. 

Truth Table 

Inputs Output 

cs WE D 0 

H x x L 
L L L L 
L L H L 
L H x Data 

L = LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 

0 

D 



F10415 

DC Characteristics: VEE= -S.2 V, Vee= GND, TA= 0°C to +7S°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

ltH Input HIGH Current 220 µA VtN = VtH(max) 

ltL 
Input LOW Current, CS 

O.S 170 µA VtN = VtL(min) WE, Ao-Ag, D 

-1SO -10S TA= +7S°C Inputs and 
IEE Power Supply Current mA Output Open -90 TA= 0° C 

AC Characteristics: VEE = -S.2 V ±S%, Vee = GND, Output Load = SO !land 30 pf to -2.0 V, TA= 0°C to+ 7S°C 

F10415 F10415A 
Symbol Characteristic Min Max Min Max Unit Condition 

Read Timing 
tACS Chip Select Access Time 10 8.0 ns 
tRCS Chip Select Recovery Time 10 8.0 ns Figures 3a, 3b 
tAA Address Access Time 2 3S 20 ns 

Write Timing 
tw Write Pulse Width 2S 14 ns twsA = 

to Guarantee Writing 8 ns (F1041S), Measured at 
twso Data Setup Time S.O 4.0 ns S ns (F1041SA), SO% of Input to 

prior to Write Figure 4 Valid Output 
tWHD Data Hold Time after Write S.O 4.0 ns (VtL(max) for 
twsA Address Setup Time 8.0 S.O ns VoL or VtH(min) 

prior to Write for VoH) 
tWHA Address Hold Time after Write 4.0 3.0 ns tw = 
twscs Chip Select Setup Time S.O 4.0 ns 2S ns (F1041S), 

prior to Write 14 ns (F1041SA), 
twHCS Chip Select Hold Time s.o 4.0 ns Figure4 

after Write 
tws Write Disable Time 10 10 ns 
twR Write Recovery Time 20 20 ns 

Symbol Characteristic Min Typ Max Unit Condition 

tr Output Rise Time s.o ns Measured between 20% and 
t1 Output Fall Time S.O ns 80% or 80% and 20%, Figure 2 

CtN Input Pin Capacitance 4.0 S.O pf Measured with a Pulse 
Cour Output Pin Capacitance 7.0 8.0 pf Technique 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memo,ry using a pseudorandom testing pattern. 

4-22 



Fig. 1 AC Test Circuit 

GND 

0 

0.01 µFI 
-:- VEE -2.0 v 

-5.2V 

Notes 
All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
AL= 50!lto-2.0V. 

Fig. 2 Input Levels 

Ir= tr= 2.5 ns TYP-. tr 
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F10415 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

--IACS- !Res·--

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

-A-DD_R_E_s_s __ .... ~~o·-~--------------------------
1~ IAA----~ 

DATA OUTPUT 



F10415 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

r 
DATA INPUT 

WRITE ENABLE 

DATA OUTPUT 

-IWR._ 

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

4096-Word x n-Bit System 

D 

WE 

Ao 
A1 
A2 
A3 
A4 
As 
A5 
A7 
As 
Ag 

-
-
-
-
-
-
-
-

"' g 
u: ... ... 
"" 0 
I-

"' w z 
:::; 

"' "' w 
IC c c 
"" 

f---' 
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F10415 

~i 
D 

~cs F10415 

WE 
0 

I<>--< 

~ 
D 

.q CS F10415 0 

WE l<>----1 
0 

~i 
D 

<)I cs F10415 

WE 
0 

l<>----1 

~J.. 
D 

.--ol CS F10415 

WE lo----J 
0 

:>RT 

• 
-2.0 v 



Description 
The F10416 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. The device is manufactured 
with all bits in the logic-HIGH state. Programmed bits 
will furnish LOW levels at corresponding outputs. 

• Address Access Time-20 ns Max 
• Chip Select Access Time - 8.0 ns Max 
• Chip Select Input and Open-emitter Outputs for 

Easy Memory Expansion 
• Power Dissipation-0.56 mW/Bit Typ 
• Power Disslpati.on Decreases with Increasing 

Temperature 

Pin Names 
cs 
Ao-A7 
01-04 

Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 

Logic Symbol 

13 

cs 
4 Ao 

AJ 

A2 

9 A3 
F10416 

10 A4 

6 As 

A6 

7 A7 
01 02 03 04 

15 14 12 11 

Vep =Pin 1 
Vee = Pin 16 
Vee= Pins 

F10416 
256 x 4-Bit Programmable 
Read Only Memory 
F10K ECL Product 

Connection Diagram 

16-Pin DIP (Top View) 

Vep Vee 

A1 o, 

A2 02 

Ao cs 
As 03 

As 04 

A1 A4 

Vee A3 

Notes 
Vep (Pin 1) is connected to the Programmer (+10.5 V) during programming 
only; otherwise, it should be grounded. 
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The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6D DC 

Plastic DIP 98 PC 

Flatpak 3L FC 



Logic Diagram 

SENSE SENSE SENSE 
AMP AMP AMP 

r 1 2 3 

Ao 

Ai 1024-BIT CELL 
32 x 32 

MEMORY MATRIX 
A2 1-0F 32 

DECODER 
A5 

A5 

8 COLUMN 8 c'oLUMN 
A3 

1 OF-8 
A4 

DECODER SELECT S•ELECT 

A7 

cs 

Functional Description 
The F10416 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 F10416 devices can be 
tied together. An external 50 n pull-down resistor to 
-2 V or an equivalent network must be ~sed 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. 

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. 
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SENSE 
AMP 

4 

o, 

02 

03 

04 

8 COLUMN 
SELECT 

In the unprogrammed state the outputs are HIGH. To 
program LOW levels follow the procedure outlined in the 
Programming Specifications table. 

Programming 
The F10416 is manufactured with all bits in the logic "1" 
state. Any desired bit (output) can be programmed to a 
logic "O" state by following the procedure shown below. 
One may build a programmer to satisfy the specifica­
tions or purchase any of the commercially available 
programmers which meet these specifications. 

Programming Sequence 
1. Apply power to the part: Vee = pin 16 = GND; 

VEE = pin 8 = -5.2 V ± 5%. 
2. Terminate all outputs (pins 11, 12, 14 and 15) with 

5 kn resistors to Vn = -2.0 V. Note: all input pins, 
including CS, have internal 50 kn pull-down resistors 
to VEE-



3. Select the word to be programmed by applying the 
appropriate voltage levels, as shown in the 
Programming Specifications table, to the Address 
pins (2, 3, 4, 5, 6, 7, 9 and 10). 

4. After the address levels are set raise Vcp = Pin 1 from 
OV to+10.5 V±0.3 V. 

5. After VcP has reached its HIGH level, select the bit 
to be programmed by applying a HIGH level of 
+ 3.0 V ± 0.1 V to the output associated with it, i.e., 
pins 11, 12, 14or15. Only one bit (output) at a time 
may be selected for programming. Uncommitted 
outputs are terminated as outlined in 2. 

6. After the HIGH level (+ 3.0 V) has been established 
at the selected output pin; source a current of 
-40 mA ± 4 mA out of the Chip Select input (pin 13) 
to program the selected bit; this applied current pulse 
which is 100 µs wide and has an approximate rise 
time of 1 µsis to be furnished by a current sink which 
clamps at VcLAMP = - 5.9 V. 

Programming Timing Sequence 

ADDRESS PINS* 
(2,3,4,5,6,7,9, 10) 

F10416 

7. To verify a LOW in the bit just programmed follow 
this sequence: 
(a) Remove current pulse from~ pin. 
(b) Remove applied voltage from selected output pin. 
(c) Lower Vcp from HIGH level to GND. 
(d) Keep same address but change its levels to 

normal ECL levels as outlined in the 
Programming Specifications table. 

(e) Enable the chip by applying a LOW level (Vil) to 
CS (pin 13), or leave it open. 

(f) Sense the level at the selected output pin; a LOW 
level indicates successful programming whereas 
a HIGH level is a fail indication; in the latter case 
reprogramming of the bit can be attempted up to 
a maximum of eight times. 

8. To program other bits in the memory repeat steps 3 
through 7. 

-i!_ I V1LPIV1Lv 

tsel·UP p 20 ns MIN 

--~{.I " .. ~· .. 1----~:· Vcp=PIN1 

SELECTED OUTPUT 
PINS (11, 12, 14or15) ______ 1_J~ ........... \~~ Wtt~~·~-· 

. --------FROMPROM 

ALL OUTPUTS TERMINATED 10 µs+100 µ&+10 µS 
IN5k!lTOVr 

CHIP SELECT 
PIN13 

.. ----------- OmA 

....... 1 I.. ....... ,.,~ .. =_.,'··~ 
r-lpcs-.J 

'Input pins A1 and.A1 cannot be lower than V1L(m;n}. 
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Programming Specifications 

Recommended 
Symbol Characteristic Min Value Max Unit Comment 

Vee Power Supply 
0 v 

VEE -5.46 -5.2 -4.94 v 
Vn Termination Voltage -2.0 v Applied to all outputs 

V1H 
Chip Select (VeLAMP) 

-0.1 0 +0.1 v Max Current is 40 mA 

V1L -5.9 -5.2 v during programming 

V1HP Address Input Threshold 
-0.1 0 +0.1 v 

Programming levels 
V1LP -3.1 -3.0 -2.9 v 
V1HV Address Input Threshold 

-0.88 -0.87 -0.86 v 
Verify levels 

V1LV -1.76 -1.75 -1.74 v 
Vep Program Setup Pulse 10.2 10.5 10.8 v 
Vop Programming Pulse 2.9 3.0 3.1 v Applied to output to be programmed 

les 
Chip Select Programming 

36 40 44 mA 
At VeLAMP = -5.9 V Min on the 

Current Chip Select pin 

lpcs 
Chip Select Programming 

50 100 180 µS 
Pulse 

trcs 
Chip Select Programming 

0.5 1.0 2.0 µS 
Pulse Rise Time 

lpvcp Vep Programming Pulse 90 140 220 µS 

t rvcp Vep Programming Rise Time 0.5 1.0 2.0 µS 

!setup Setup Time 20 ns 
Start time of Vcp pulse after 
address is selected 
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Guaranteed Operating Ranges 

Supply Voltage (VEE) 
Ambient Temperature 

Part Number Min Typ Max TA 

F10416XC -5.46 v -5.2V -4.94 v -30°C to +85°C 

X = Package Type 

oc·characterlstlcs: VEE= -5.2 V, Vee= GND, TA= -30°C to +85°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit TA Condition 
~ 

-1060 -890 -30°C 
VoH Output HIGH Voltage -960 -810 mV +25°C 

-890 -700 +85°C 
V1N = V1H(max) / 

-1890 -1675 -30°C or V1L(min) 
VOL Output LOW Voltage -1850 -1650 mV +25°C .! 

-1825 -1615 +85°C 
Loading is 

-1080 -30°C 50 nto-2.0 v 
VoHC Output HIGH Voltage -980 mv +25°C 

-910 \. +85°C 
V1N = V1H(min) 

-1655 -30°C or V1L(max) 
VOLC Output LOW Voltage -1630 mV +25°C 

-1595 +85°C 

-1205 890 -30°C 
Guaranteed HIGH signal 

V1H Input HIGH Voltage -1105 810 mV +25°C 
-1035 700 +85°C 

for All Inputs 

-1890 -1500 -30°C 
Guaranteed LOW signal 

V1L Input LOW Voltage -1850 -1475 mV +25°C 
-1825 -1440 +85°C 

for All Inputs 

hH Input HIGH Current 200 µA 
-30°C to 

ViN = V1H(max) 
+85°C 

iiL 
Input LOW Current, 

0.5 150 µA +25°C V1N = V1L(min) 
cs 

IEE Power Supply Current -140 -110 mA +~c All Inputs and Outputs Open 
.,, 

AC Characteristics: VEE= -5.2 V ± 5%, Vee = GND, Output Load 50 !1 to -2.0 V, TA= -30°C to +85°C 
.. 

Symbol Characteristic Min Typ Max Unit Condition 

IAA Address Access Time2 11 20 
Measured at 50% Points of 

ns 
both Input and Output 

tACS Chip Select Access Time 4.0 8.0 
Measured at 50% Points of 

ns 
both Input and Output 

1. See 10K Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Description 
The F10422 is a 1024-bit read/write Random Access 
Memory (RAM), organized 256 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as four 
active-LOW Bit Select lines. 

• Address Access Time-10 ns Max 
• Bit Select Access Time-5.0 ns Max 
• Four Bits Can be Independently Selected 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.92 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
BS0-BS3 
Ao-A1 
Do-D3 
Oo-03 

Logic Symbol 

Write Enable Input (Active LOW) 
Bit Select Inputs (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 

3 5 20 22 8 6 7 18 19 

13 Ao 

14 A1 

15 A2 

16 Aa 

17 A4 
F10422 

9 As 

10 As 

11 A1 

Oo 

2 4 21 23 

{cc = Pin 24 
{ccA = Pin 1 
{EE = Pin 12 
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F10422 
256 x 4-Bit Static 
Random Access Memory 
F10K ECL Product 

Connection Diagrams 

24-Pln DIP (Top View) 

VeeA Vee 

Oo 03 

BSo iiSa 

01 02 

iiS1 ii52 

Do Da 

D1 D2 

WE A4 

As Aa 

As A2 

A1 A1 

VEE Ao 

Note 
The 24-pin flatpak version has the same pinout connections as the 
Dual In-Line package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6Y DC 

Flatpak 4V FC 



Logic Diagram 

BSo Oo D1 BS2 02 03 
Do BS1 01 D2 BS3 03 

ROW 
SELECT 

256 
BITS 

256 
BITS 

256 
BITS 

256 
BITS 

As 

Functional Description 

COLUMN 
SELECT 

As 

The F10422 is a fully decoded 1024-bit read/write 
random access memory, organized 256 words by four 
bits. Word selection is achieved by means of an 8-bit 
address, Ao through A?. 

Four Bit Select inputs are provided for logic flexibility. 
For larger memories, the fast bit select access time 
permits the decoding of individual bit selects from the 
address without increasing address access time. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the bit selected, thedata at Do-D3 is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the bit selected. Non-inverted data is 
then presented at the output (0). 
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The outputs of the F10422 are unterminated emitter 
followers, which allow maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F10422 
devices together to allow easy expansion. In other 
applications the wired-OR need not be used. In either 
case an external 50 n pull-down resistor to -2 V or an 
equivalent network must be used to provide a LOW at 
the output. 

Truth Table 

Inputs Outputs 
Mode 

BSn WE Dn On 

H x x L Not Selected 
L L L L Write "O" 

L L H L Write "1" 
L H x Data Read 

Each bit has independent BS, D, and 0, but all have common WE. 
L = LOW Voltage Levels= -1.7 V (Nominal) 
H =HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 



F10422 

DC Characteristics: VEE= -S.2 V, Vee= VeeA = GND, TA = 0°C to +7S°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

l1H Input HIGH Current 220 µA V1N = V1H(max) 

Ill 
Input LOW Current, BSo- BS3 O.S 

µA V1N = V1L(min) WE, Ao-A1, Do-D3 -so 170 

IEE Power Supply Current -230 -180 mA All Inputs and Outputs Open 

AC Characteristics: VEE = -S.2 V ±S%, Vee =VeeA = GND, Output Load = SO n and 30 pF to -2.0 V, 
TA= 0°c to +7S°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
!ABS Bit Select Access Time 3.0 S.O ns 
!RBS Bit Select Recovery Time 3.0 s.o ns Figures 3a, 3b 
IAA Address Access Time2 7.0 10 ns 

Write Timing 
tw Write Pulse Width 7.0 S.O ns 

to Guarantee Writing twsA = 1 ns Measured at 
twso Data Setup Time 1.0 0 ns Figure 4 SO% of Input to 

prior to Write Valid Output 
twHD Data Hold Time after Write 2.0 0 ns (VIL(max) for 
twsA Address Setup Time 1.0 0 ns VOL or V1H(min) 

prior to Write for VoH) 
twHA Address Hold Time after Write 2.0 0 ns 
twsBs Bit Select Setup Time 1.0 0 ns 

prior to Write tw = 7 ns 
lWHBS Bit Select Hold Time 2.0 0 ns Figure 4 

after Write 
tws Write Disable Time 3.0 s.o ns 
lWR Write Recovery Time 6.0 12 ns 

tr Output Rise Time 3.0 ns Measured between 20% and 
It Output Fall Time 3.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 S.O pF Measured with a Pulse 
Gour Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Flg.1 

-2V 

-2V 

Notes 

AC Test Circuit 

RL 

CLI 

RL 

GND 

Oo 

01 

0.01 µFI VEE 
-5.2 v 

03 

JCL 

02 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
RL = 50n10-2.0 v. 

Fig. 2 Input Levels 

F10422 

Flg.3 Read Mode Timing 

a Read Mode Propagation Delay from Bit Select 
RL 

:..2v 

BIT SELECT 

-«-tACS tRCS_.. 
RL 

-2V 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

-A-D-DR_E_s_s_ .... ~--tAA ___ __, 

DATA OUTPUT 
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Fig. 4 Write Mode Timing 

BIT SELECT 

ADDRESS 

DATA INPUT 

WRITE ENABLE 

...-twso-.. ~twHA-----. 
twsA __ ,w_ IWHCs-----1 

- - - --------+--
DATA OUTPUT 

...,..__ twR--.. 

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the worst case 
limits are not violated. 
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Description 
The F10470 is a 4096-bit read/write Random Access 
Memory (RAM), organized 4096 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two 
speed versions, the F10470 and F10470A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as 
an active-LOW Chip Select line. 

• Address Access Time 
F10470-35 ns Max 
F10470A-25 ns Max 

• Chip Select Access Time 
F10470-15 ns Max 
F10470A-10 ns Max 

• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.20 mW/Bit Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-A11 
D 
0 

Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 

17 15 

6 
D WE 

F10470 

0 
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F10470 
4096 x 1-Bit Static 
Random Access Memory 
F10K ECL Product 

Connection Diagram 

18-Pin DIP (Top View) 

0 Vee 

Ao D 

A, cs 

A2 WE 

A3 A11 

A4 A1o 

A5 Ag 

As As 

Vee A1 

Note 
The 18-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP BF DC 

Flatpak 3E FC 



Logic Diagram 

WORD 64x64 
DRIVER ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

ADDRESS ADDRESS 
DECODER DECODER 

As A1 As Ag A4 As 

Functional Description 
The F10470 is a fully decoded 4096-bit read/write 
random access memory, organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit 
address, Ao through A11. 

One Chip Select input is provided for memory array 
expansion up to 8196 words without the need for 
external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) 
from the address without increasing address access time. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at D is written 
into the addressed location. Since the write function is 
level triggered, data must be held stable for at least 
twso(min) plus tw(min) to insure a valid write. To read, WE 
is held HIGH and the chip selected. Non-inverted data i!> 
then presented at the output ( O). 
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0 

cs 

WE 

D 

The output of the F10470 is an unterminated emitter 
follower, which allows maximum flexibility in choosing 
output connection configurations. In many applications 
it is desirable to tie the outputs of several F10470 
devices together. In other applications the wired-OR 
need not be used. In either case 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. 

Truth Table 

Inputs Output 

cs 'WE" D 0 

H x x L 
L L L L 
L L H L 
L H x Data 

L = LOW Voltage Levels= -1.7 V (Nominal) 
H =HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F10470 

DC Characteristics: VEE = -5.2 V, Vee= GND, TA = 0°C to+ 75°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

liH Input HIGH Current 220 µA V1N = V1H(max) 

liL 
Input LOW Current, CS 0.5 

µA V1N = V1L(min) 
WE, Ao-A11, D -50 170 

IEE Power Supply Current 
-145 

mA 
TA= 75°C All Inputs and 

-200 -160 TA= 0°C Output Open 

AC Characteristics: VEE= -5.2 V ± 5%, Vee= GND, Output Load= 50 n and 30 pF to -2.0 V, TA= 0°c to+ 75°C 

F10470 F10470A 
Symbol Characteristic Min Max Min Max Unit Condition 

Read Timing 
tAeS Chip Select Access Time 15 10 ns 
tReS Chip Select Recovery Time 15 10 ns Figures 3a, 3b 
tAA Address Access Time2 35 25 ns 

Write Timing 
tw Write Pulse Width 25 15 ns twsA = 10 ns 

to Guarantee Writing (F10470) and Measured at 
twso Data Setup Time 5.0 5.0 ns (F10470A), 50% of Input to 

prior to Write Figure 4 Valid Output 
tWHD Data Hold Time after Write 5.0 5.0 ns (VIL(max) for 
twsA Address Setup Time 10 10 ns VoL or V1H(min) 

prior to Write for VoH) 
twHA Address Hold Time after Write 5.0 5.0 ns tw = 25 ns 
twses Chip Select Setup Time 5.0 5.0 ns (F10470), 15 ns 

prior to Write (F10470A), 
twHeS Chip Select Hold Time 5.0 5.0 ns Figure 4 

after Write 
tws Write Disable Time 15 15 ns 
twR Write Recovery Time 20 20 I ns 

Symbol Characteristic Min Typ Max Unit Condition 

tr Output Rise Time 5.0 ns Measured between 20% and 
t1 Output Fall Time 5.0 ns 80% or 80% and 20% Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pF Measured with a Pulse 
CouT Output Pin Capacitance 7.0 8.0 pF Technique 

1. See Family Characteristics for other de specifications. 

2. The maximum address access time is guaranteed to be the worst case bit in the memory using a psuedorandom testing pattern. 
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Fig. 1 AC Test Circuit 

GND 

0 

0.01,,FI 

-::- VEE -2.0 v 
-5.2 v 

Notes 
All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
RL = 50!lto-2.0V. 

Fig. 2 Input Levels 

F10470 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

ADDRESS 

DATA OUTPUT 
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Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

r 
DATA INPUT 

WRITE ENABLE 

- - - --------+--, 
DATA OUTPUT 

...,___!WR-

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the worst case 
limits are not violated. 
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Description 
The F10474 is a 4096-bit read/write Random Access 
Memory (RAM), organized 1024 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 

• Address Access Time-25 ns Max 
• Chip Select Access Time-15 ns Max 
• Open-emitter Outputs for Easy Memory Expansion 
• Power Dissipation-0.20 mW/Bil Typ 
• Power Dissipation Decreases with Increasing 

Temperature 

Pin Names 
WE 
cs 
Ao-Ag 
Do-D3 
Oo-03 

Logic Symbol 

4 Ao 

5 A1 

6 A2 

7 A3 

8 A4 

9 As 

11 As 

13 A1 

14 Aa 

15 Ag 

Vee = Pin 24 
VeeA = Pin 1 
VEE = Pin 12 
NC = Pin 10 

Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 

17 18 19 20 21 16 

CS Do D1 D 2 D3 WE 

F10474 

Oo 01 02 03 

22 23 2 3 
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F10474 
1024 x 4-Bit Static 
Random Access Memory 
F10K ECL Product 

Connection Diagram 

24-Pin DIP (Top View) 

VecA Vee 

02 01 

03 Oo 

Ao D3 

A1 D2 

A2 D1 

A3 Do 

A4 cs 

As WE 

NC Ag 

As Aa 

VEE A1 

Note 
The 24-pin flatpak version has the same pinout connections as the 
Dual In-Line package. 

Ordering Information (See Section 5) 

Package Outline Order Code 

Ceramic DIP 6Y DC 

Flatpak 4V FC 

• 



Logic Diagram 

A4 

As 

As 

A1 

Aa 

Ag 

WE 

cs 

ROW 
SELECT 

Functional Description 

1K 
BITS 

Ao 

1K 1K 
BITS BITS 

COLUMN 
SELECT 

The F10474 is a fully decoded 4096-bit read/write 
random access memory, organized 1024 words by four 
bits. Word selection is achieved by means.of a 10~bit 
address, Ao through As. 

The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE 
held LOW and the chip selected, the data at Do- DJ 
is written into the addressed location. Since the write 
function is level triggered, data must be held stable for 
at least twsD(min) plus tw(min) to insure a valid write. 
To read, WE is held HIGH and the chip selected. 
Non-inverted data is then presented at the outputs 
(Oo-03). 

The outputs of the F10474 are unterminated emitter 
followers, which allow maximum flexibility in output 
connection configurations. In many applications such 
as memory expansion, the outputs of many F10474 

1K 
BITS 
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devices can be tied together. In other applicatons the 
wired-OR need not be used. In either case 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. 

Truth Table 

Inputs Outputs 

cs WE On On 

H x x L 
L L L L 
L L H L 
L H x Data 

L = LOW Voltage Levels= -1.7 V (Nominal) 
H = HIGH Voltage Levels= -0.9 V (Nominal) 
X = Don't Care 
Data = Previously stored data 

Mode 

Not Selected 
Write "O" 
Write "1" 
Read 



F10474 

DC Characteristics: VEE = -5.2 V ± 5%, Vee = VccA = GND, TA = 0°C to+ 75°C unless otherwise specified1 

Symbol Characteristic Min Typ Max Unit Condition 

hH Input HIGH Current 220 µA VIN= V1H(max) 

hL 
Input LOW Current, CS 0.5 

µA V1N = V1L(min) 
WE, Ao-A11, D -50 170 

IEE Power Supply Current -200 -160 mA Inputs and Outputs Open 

AC Characteristics: VEE= -5.2 V ± 5 V, Vee= VccA = GND, Output Load= 50 !land 30 pf to-2.0 V, 

TA= 0°C to 75°C 

Symbol Characteristic Min Typ Max Unit Condition 

Read Timing 
tACS Chip Select Access Time 10 15 ns 

tRCS Chip Select Recovery Time 10 15 ns Figures 3a, 3b 
tAA Address Access Time2 20 25 ns 

Write Timing 
tw Write Pulse Width 16 10 ns 

to Guarantee Writing twsA = 10 ns Measured at 

twso Data Setup Time 5.0 1.0 ns Figure 4 50% of Input to 
prior to Write Valid Output 

twHD Data Hold Time after Write 5.0 1.0 ns (V1L(max) for 

twsA Address Setup Time 10 3.0 ns VoL or V1H(min) 
prior to Write for VoH) 

twHA Address Hold Time after Write 4.0 1.0 ns 

twscs Chip Select Setup Time 5.0 1.0 ns 
prior to Write tw = 16 ns 

twHCS Chip Select Hold Time 5.0 1.0 ns Figure4 
after Write 

tws Write Disable Time 6.0 15 ns 

twR Write Recovery Time 8.0 20 ns 

tr Output Rise Time 5.0 ns Measured between 20% and 

tt Output Fall Time 5.0 ns 80% or 80% and 20%, Figure 2 

C1N Input Pin Capacitance 4.0 5.0 pf Measured with a Pulse 

Cour Output Pin Capacitance 7.0 8.0 pf Technique 

1. See Family Characteristics for other de specifications. 
2. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
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Fig. 1 AC Test Circuit 

Notes 

GND 

Vee 
-5.2 v 

0 

-2.0V 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF including Fixture and Stray Capacitance 
RL = 50 n to-2.0 v. 

Fig. 2 Input Levels 

F10474 

Fig. 3 Read Mode Timing 

a Read Mode Propagation Delay from Chip Select 

CHIP SELECT 

,.__,ACS-

DATA OUTPUT 

b Read Mode Propagation Delay from Address 

ADDRESS 

DATA OUTPUT 
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F10474 

Fig. 4 Write Mode Timing 

CHIP SELECT 

ADDRESS 

DATA INPUT 

WRITE ENABLE 

- - - --------+--
DATA OUTPUT 

-IWR-

Note 
Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the worst case 
limits are not violated. 
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Chapter 5 

Specific ordering codes are listect on each data sheet in 
Chapters 3 and 4. The Product Index and Selection 
Guide given in Chapter 1 list only the "basic device 
numbers." This basic number is used to form part of a 
simplified purchasing code where the package type is 
defined as follows: 

XXXXXX D C L=Temperature 
Range Code 

Package Code 

----------Device 
Number (basic) 

Temperature Range-One basic temperature grade 
is specified in this databook: 

C = Commercial 

0°c to +B5°C 

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

D- Ceramic/Hermetic Dual In-line 
4J, 6D, 6Y, BF 

F-Flatpak 
3E, 3L, 4Q, 4V 

P-Plastic Dual In-line 
98 

Package Outlines-The package outlines indicated by 
the codes above are shown in the detailed outline 
drawings in this section. 
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Ordering Information/ 
Package Outlines 

Thermal Resistance (Typical) 

Package Styles 

3L 
4J 
4Q 
4V 
6D 
6Y 
98 

8JC(°C/W) 
Fluid Bath 

18 
14 
8 

35 
15 
25 
41 

8JA(°C/W) 
Still Air 

164 
78 

140 
190 
82 
75 

118 • 





3E 18-Pin Cerpak 

008 (O 20) 

.01~t30) _:l - .002 (0.05)t 
.023 (0.58) 

I 1 

.420 
(10.sn 

L .490 (12.44)t -r 
9 

3L 16-Pin Cerpak 

.009 (0.2221+--.031 (0.78) 
+---PIN N0.1 IDENTIFICATION 

_i;;:::::::::::r 1 16 L 
T 

.008(0 

.012 (0 
.20) 
.30) 

18 

-
-

10 

.OJ1.14)M AX 

l 
. 050 
(1.27) 
TYP 

.400(10 . 16)t 
0) . 370(9.4 

) .016 (0.40 
.D18 (0.45 

TYP 
) 

_L_ 
8 

~ I 1'- .340 (8.64) TYP 

9 ~ 
r----r- .315 (0.47) 

.006 (0.15) .895(22.73). ___ ~ 

.004 (0. 10) .905 (22.98) +-1 I 1::::1 ===I 

.045bi f-- :~~ l~:~t_J 
MAX -I 

All dimensions in inches bold and millimeters (parentheses). 

.085 (2.16) 
.065 (1.65) 

i 

.., 

Package Outlines 

. 018(0. 

.016(0. ~lrvP 
__L 

--i-

l 

] 
.050(1. 27) 

16 PLS 
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Notes 
Pins are tin-plated alloy 42 or equivalent 
Cap and base are black alumina (AL2 03 ) . 
Package weight is 0.9 Grams. 
tThese dimensions include misalignment, 
glass overrun, etc .. 

Notes 
Pins are tin-plated alloy 42 or equivalent 
Cap and base are black alumina (AL2 Q3 ). 
Package weight is 0.5 Grams. 
tThese dimensions include misalignment, 
glass over-run, etc .... 



4J 16-Pin Ceramic DIP 

r-.785 (19.93.9).--1 

I f\, A !1°
755119

.
1771 

A A 11 I 

::~I: : : : : : : :t-~~, ... ,. 
. I I -.os511.6511 
--1 r-.045 (1.143) 

. , 10 (2. 794) 

.090 (2.286) 
TYP 

4Q 24-Pin Quad Cerpak 

/::"PIN NO 1 IDENTIFICATION 

VI 

.008 (0.20) 

.0171.43) 

.018 (0.45)t 

. 003 (0.07) 

.015 (0.38l 1 ..uVl'-LI""'-'-...1..L-'-'--'-.I-~ 

T 

__j j._ .018 1.4571 TYP 
.016 1.4061 

t .085 12.1591 
.008(0.20) r---400 ll0.160J$Q'--J .06511.6511 .004L I .370 19.3981 I ~ 

r __ :~-~-~-:~_.~_:_~: __ .. _~~,: _:J-----t~ 
1.030 (27.05)----------1 MAX 

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

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Pins are intended for insertion in hole rows 
on .300 (7.62) centers. 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion. 
Board-drilling dimensions should equal 
your practice for .020 (0.51) diameter pin. 
Hermetically sealed alumina package . 
'The .037-.027 (0.94-0.69) dimension does 
not apply to the corner pins. 
Package weight is 1.0 grams . 

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Base is BeO and cap is alumina (white) . 
Package weight is 0.7 grams. 
tThis dimension includes misalignment, 
glass over-run, etc .... 



4V 24-Pin Quad Cerpak 

. 015 (0.381-l I*-

. 018(0.<l§)_t 

.003 (0.07) 
. 008 (0.20) 
.017j0.43) v 

ti::=:==! 

.080 12.03) 

.055 (1.04) 
MAX---·!-' 

.050 11.271-
TYP 

v 

.r=PIN NO 11DENTIFICATION 

I-

1~1 r .330 18.38) 1 
11.018 I0.461 TYP 

.016 I0.40I 

60 16-Pin Vitreous Glass MSI DIP 

r-.785 119.94)----i 

I r-.. 6 ,ii.755 119.18) 6 <'? <l I 

~::::::: r·~·o/f· 
J L .065 11.651 

.045 11.141 

All dimensidhs in inches bold and millimeters (parentheses). 
'hz 

Package Outlines 

.008(0.20) 

.004(0.10) 

T 
.400 110.161t 
.370 19.40l 

SQ 

+ .36018.89 

.3318.381 

---i"' 
:g:~ :;~~-
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D 
D 
D 1.075 (27.31) 
D 1.065 (27.05) 

D 
D 

I' 

i--·045 11.141 
MAX 

I-

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Base and cap is alumina (black) . 
Package weight is 0.7 grams . 
tThis dimension includes misalignment, 
glass over-run, etc ... 

Notes 
Pins are tin-plated kovar or nickel alloy 42. 
Pins are intended for insertion in hole rows 
on .300 (7 .62) centers. 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion. 
Board-drilling dimensions should equal 
your practice for .030 (0.76) diameter pins. 
Hermetically sealed alumina package 
(black). 
•The .037-.027 (0.94-0.68) dimension does 
not apply to the corner pins. 
Package weight is 2.2 grams. 

• 



Package Outlines 

6Y 24-Pin Ceramic DIP 

.165 14.191) 

i------1.222131.04)~ 

I f\1\/\1' 1.185 130 10! VVVl I 

:14513683) .050 11 271 

, r~.02516351 
.200MAX j__ 

t +:_ I ~ I H ~ ~ ~ :~:~~NG 
.160140641 .I I ~~) I ~(508) 
.140 13 5561 --..., ~ 027 I 686) I .185 (3 81) 

110(2 794) STANDOFF 
090(2 286) WIDTH 020 ( 508) 

016 I 4061 

SF 18-Pin Ceramic DIP (LSI) 

r--- .760 (19.30) ---1 
I r-i ,-- .740 (18.80) 

1 
I 

.495 (12.32)' 

.465 (11.81) 

I . _310 (7.87) ---1 .020 (0.508) 
i .290 (7.37) I mo 10.2541 

,-rwrrrn~-035(0.89)R'1' ~:::~ .200 (5.0801 (0.381 I , 
MAX NOM 

!~:~i:g ~ l --==T .011 
.009 

, , ~ ~ , I 10 2191 
.130 (3.30) I I .110 .037' .020 (0.508) I .... 375 NOM ~...-J (0.229) 
.120 (3.05) r----1- .090 .027 .016 (0.406) [--- (9.525) . I 

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

STANDOFF 
WIDTH 

All dimensions in inches bold and millimeters (parentheses). 
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Notes 
Pins are tin-plated alloy 42 or equivalent. 
Package material is alumina. 
Pins are intended for insertion in rows on 
.400 (10.16) centers. 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion. 
Package weight is 5.0 grams. 
t These dimensions include misalignment, 
glass over-run, etc .. 
ttThis dimension is measured from CL to 
CL of pins. 

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Pins are intended for insertion in hole rows 
on .300 (7.62) centers. 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion. 
Board-drilling dimeensions should equal 
your practice for .030 (.762) diameter holes. 
Hermetically sealed alumina package. 
'Does not apply to the corner pins. 
Package weight is 2.7 grams. 
tThis dimension includes misalignment, 
glass over-run, etc .... 



98 16-Pin Plastic DIP 

T 
.310 (7.ant 

1

1-------- .908 (23.06)t 
.882(22.40)------~ 

.28517.2~ '-r-.--...-.--..-.---.-..---, ....... ---, ....... __,,.....~ ...... ~....--' 

.110 (2.79) 

.090 (2.29) 
TYP 

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

. 025 (0.64) R 

1-- .385 (9.78) -1 
.385(9.2n 

Notes 
Pins are tin-plated alloy 42 or equivalent. 
Package material varies depending on the 
product line. 
Pins are intended for insertion in hole rows 
on .300 (7.62) centers . 
Pins are purposely shipped with "positive" 
misalignment to facilitate insertion. 
Board-drilling dimensions should equal 
your practice for .020 (0.51) diameter pin. 
The .037-.027 (0.94-0.69) dimension does 
not apply to the corner pins. 
Package weight is 1.0 grams. 
Add 7 mils flash on all sides to maximum 
package dimensions. 
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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 TWX: 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 
Anthem Electronics, Inc. 
21730 Nordhoff Street 
Chatsworth, California 91311 
Tel: 213-700-1000 TWX: 910-493-2083 

Anthem Electronics, Inc. 
4125 Sorrento Valley Blvd. 
San Diego, California 92121 
Tel: 714-279-5200 TWX: 910-335-1515 

Anthem Electronics, Inc. 
17 4 Component Drive 
San Jose, California 95131 
Tel: 408-946-8000 TWX: 910-338-2038 

Anthem Electronics, Inc. 
2661 Dow Avenue 
Tustin, California 92680 
Tel: 714-730-8000 TWX: 910-595-1583 

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

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 

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

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

Wyle Distribution Group 
Military Product Division 
17872 Cowan Avenue 
Irvine, California 92714 
Tel: 714-851-9953 
Telex: 910-595-1572 

Wyle Distribution Group 
18910 Teller Avenue 
Irvine, California 92715 
Tel: 714-851-9955 

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 

Zeus Components, l nc. 
1130 Hawk Circle 
Anaheim, California 92807 
Tel: 714-632-6880 
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United States and 
Canada 

Colorado 
Arrow Electronics 
2121 South Hudson 
Denver, Colorado 80222 
Tel: 303-758-2100 TWX: 910-331-0552 

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

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

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 06492 
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 

Harvey Electronics 
112 Main Street 
Norwalk, Connecticut 06851 
Tel: 203-853-1515 TWX: 710-468-3373 

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, Florida 33309 
Tel: 305-776-7790 TWX: 510-955-9456 

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

Arrow Electronics 
50 Woodlake Drive West 
Building B 
Palm Bay, Florida 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, Florida 33309 
Tel: 305-971-9280 TWX: 510-956-3092 

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



Fairchild 
Semiconductor 

Hamilton/Avnet Electronics 
6801 N.W. 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 
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 
6410 Atlantic Blvd., Suite 115 
Norcross, Georgia 30071 
Tel: 404-447-8000 TWX: 810-766-4510 

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

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

Illinois 
Arrow Electronics 
492 Lunt Avenue 
Schaumburg, Illinois 60193 
Tel: 312-893-9420 TWX: 910-291-3544 

Hall Mark Electronics 
1177 Industrial 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 

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 

**This distributor carries Fairchild die products only. 

Franchised 
Distributors 

Hamilton/Avnet Electroni9s 
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: 910-749-6620 

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

Schweber Electronics 
10300 W. 103rd 
Kansas City, Kansas 66109 
Tel: 816-492-2921 

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 

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

Massachusetts 
Arrow Electronics 
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 
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United States and 
Canada 

Harvey Electronics 
44 Hartwell Avenue 
Lexington, Massachusetts 02173 
Tel: 617-861-9200 TWX: 710-326-6617 

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

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

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

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 

Minnesota 
Arrow Electronics 
5230 West 73 rd Street 
Edina, Minnesota 55435 
Tel: 612-830-1800 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 
St. Louis, Missouri 63141 
Tel: 314-567-6888 TWX: 910-764-0882 

Hall Mark Electronics 
13789 Rider Trail 
Earth City, Missouri 63045 
Tel: 314-291-5350 TWX: 910-762-0672 



Fairchild 
Semiconductor 

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 
285 Midland Avenue 
Saddle Brook, New Jersey 07662 
Tel: 201-797-5800 TWX: 710-988-2206 

Arrow Electronics 
2 Industrial 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 

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 

Franchised 
Distributors 

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 13088 
Tel: 315-652-1000 TWX: 710-545-0230 

Arrow Electronics 
30000 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 

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

Harvey El~ctronics 
60 Crossways Park West 
Woodbury, New York 11797 
Tel: 516-921-8920 TWX: 510-221-2184 

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

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

Stimmit 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 
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Canada 

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

Hamilton/Avnet Electronics 
2803 Industrial Drive 
Raleigh, North Carolina 27609 
Tel: 919-829-8030 TWX: 510-928-1836 

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 

Hall Mark Electronics 
6130 Sundbury Road, Suite B 
Westerville, Ohio43081 
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. 131 st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 TWX: 810-422-2211 

Pioneer Electronics 
4433 lnterpoint 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 
Hall Mark Electronics . 
5460 S. 103rd East Avenue 
Tulsa, O.~lanoma 74145 
Tel: 918'El65-3200 TWX: 910-845-2290 



Fairchild 
Semiconductor 

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 

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

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

Arrow Electronics 
10700 Corporate Drive, Suite 100 
Stafford, Texas 77477 
Tel: 713-491-4100 TWX: 910-880-4439 

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

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 

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

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

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

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

Franchised 
Distributors 

Schweber Electronics 
10625 Richmond, Suite 100 
Houston, Texas 77042 
Tel: 713-784-3600 TWX: 910-881-4836 

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

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

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

Sterling Electronics 
11090 Slemmons Freeway 
Dallas, Texas 75229 

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 

Washington 
Arrow Electronics 
14320 N.E. 21st Street 
Bellevue, Washington 98005 
Tel: 206-643-4800 TWX: 910-443-3033 

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

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: 414-764-6600 TWX: 910-262-1193 
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United States and 
Canada 

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 Sunnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414-784-9020 

Canada 
Future Electronics Inc. 
4800 Dufferin Street 
Downsview, Ontario, M3H 5S8, Canada 
Tel: 416-663-5563 

Future Electronics Inc. 
Baxter Center 
1050 Baxter Road 
Ottawa, Ontario, K2C 3P2, Canada 
Tel: 613-820-8313 

Future Electronics Inc. 
237 Hymus Blvd. 
Pointe Clare (Montreal), Quebec, H9R 5C7, Canada 
Tel: 514-694-7710 TWX: 610-421-3251 

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 

Hamilton/Avnet Canada Ltd. 
2670 Sabourin Street 
St. 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 



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 B112 
Phoenix, Arizona 85021 
Tel: 602-864-1000 TWX: 910-951-1544 

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

Colorado 
Denver Office 
7200 East Hampden Avenue, Suite 206 
Denver, Colorado 80224 
Tel: 303-758-7924 

Connecticut 
Danbury Office 
250 Pomeroy Avenue 
Meriden, Connecticut 06450 
Tel: 203-634-8722 

Florida 
Ft. Lauderdale Office 
Executive Plaza, Suite 112 
1001 Northwest 62nd Street 
Ft. Lauderdale, Florida 33309 
Tel: 305-771-0320 TWX: 510-955-4098 

Orlando Office· 
Crane's Roost Office Park 
399 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-834-7000 TWX: 810-850-0152 

Georgia 
Norcross Office 
3220 Pointe Parkway, Suite 1200 
Norcross, Georgia 30092 
Tel: 404-441-2730 TWX: 810-766-4952 

Illinois 
Itasca Office 
500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
Tel: 312-773-3300 

*Field Application Engineer 

Sales 
Offices 

Iowa 
Cedar Rapids Office 
373 Collin Road N.E., Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Indiana 
Indianapolis Office 
7202 N. Shadeland, Room 205 
Castle Point 
Indianapolis, Indiana 46250 
Tel: 317-849-5412 TWX: 810-260-1793 

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

Maryland 
Columbia Office 
1000 Century Plaza, Suite 225 
Columbia, Maryland 21044 
Tel: 301-730-1510 TWX: 710-826-9654 

Massachusetts 
Framingham Office 
5 Speen Street 
Framingham, Massachusetts 01701 
Tel: 617-872-4900 TWX: 710-380-0599 

Michigan 
Detroit Office* 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-478-7400 TWX: 810-242-2973 

Minnesota 
Minneapolis Office· 
4570 West 77th Street, Room 356 
Minneapolis, Minnesota 55435 
Tel: 612-835-3322 TWX: 910-576-2944 

New Jersey 
New Jersey Office 
Vreeland Plaza 
41 Vreeland Avenue 
Totowa, New Jersey 07511 
Tel: 201-256-9006 

New Mexico 
Albuquerque Office 
North Building 
2900 Louisiana N.E. South G2 
Albuquerque, New Mexico 87110 
Tel: 505-884-5601 TWX: 910-379-6435 

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

Hauppauge Office 
300 Wheeler Road 
Hauppauge, New York 11788 
Tel: 516-348-7777 

Poughkeepsie Office 
19 Davis Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-5730 TWX: 510-248-0030 
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United States and 
Canada 

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

Ohio 
Cleveli:!nd Office 
6133 Rockside Road, Suite 407 
Cleveland, Ohio 44131 
Tel: 216-447-9700 

Dayton Office 
5045 North Main Street, Suite 105 
Dayton, Ohio 45414 
Tel: 513-278-8278 

Oklahoma 
Tulsa Office 
9810 East 42nd Street, Suite 127 
Tulsa. Oklahoma 74145 
Tel: 918-627-1591 

Oregon 
Portland Office 
8196 S.W. 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 

Tennessee 
Knoxville Office 
Executive Square II 
9051 Executive Park Drive, Suite 502 
Knoxville, Tennessee 37923 
Tel: 615-691-4011 

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 

Houston Office 
9896 Bissonnet-2,, Suite 595 
Houston, Texas 77036 
Tel: 713-771-3547 TWX: 910-881-8278 

Canada 
Toronto Regional Office 
2375 Steeles Avenue West, Suite 203 
Downsview, Ontario M3J 3A8, Canada 
Tel: 416-665-5903 TWX: 610-491-1283 

• 









F100K DC Family 
Specification 

DC Characteristics: VEE= -4.5 V, Vee= VccA = GND, Tc= 0°C to +85°C, Note 3 

Symbol Characteristic Min Typ Max Unit Conditions4 

VoH Output HIGH Voltage -1025 -955 -880 mV 
V1N = V1H(max) 

VOL Output LOW Voltage -1810 -1705 -1620 mV or ViL(min) 
Loading with 

VoHC Output HIGH Voltage -1035 mv 
V1N = V1H(min) 

50 ll to -2.0 V 

Vo LC Output LOW Voltage -1610 mV or ViL(max) 

V1H Input HIGH Voltage -1165 -880 mV 
Guaranteed HIGH Signal 
for All Inputs 

V1L Input LOW Voltage -1810 -1475 mV 
Guaranteed LOW Signal 
for All Inputs 

llL Input LOW Current 0.50 µA V1N = V1L(m1n) 

DC Characteristics: VEE= -4.2 V, Vee= VccA = GND, Tc= 0°C to +85°C, Note 3 

Symbol Characteristic Min Typ Max Unit Conditions4 

VoH Output HIGH Voltage -1020 -870 mV 
V1N = V1H(max) 

VoL Output LOW Voltage -1810 -1605 mV or V1L(min) 
Loading with 

VoHC Output HIGH Voltage -1030 mv 
V1N = ViH(min) 

50 ll to -2.0 V 

VoLc Output LOW Voltage -1595 mV or V1L(max) 

V1H Input HIGH Voltage -1150 -880 mV 
Guaranteed HIGH Signal 
for All Inputs 

V1L Input LOW Voltage -1810 -1475 mV 
Guaranteed LOW Signal 
for All Inputs 

l1L Input LOW Current 0.50 µA V1N = V1L(m1n) 

DC Characteristics: VEE= -4.8 V, Vee= VccA = GND, Tc= 0°c to +85°C, Note 3 

Symbol Characteristic 

VoH Output HIGH Voltage 

VoL Output LOW Voltage 

VOHC Output HIGH Voltage 

VoLC Output LOW Voltage 

V1H Input HIGH Voltage 

VIL Input LOW Voltage 

l1L Input LOW Current 

Unless specified otherwise on individual data sheet 
Parametric values specified at -4.2 V to -4.8 V. 

Min Typ 

-1035 

-1830 

-1045 

-1165 

-1810 

0.50 

Max Unit Conditions4 

-880 mV 
V1N = V1H (max) 

-1620 mV or ViL(min) 
Loading with 

mv 
V1N = V1H (min) 

50 ll to -2.0 V 

-1610 mV or V1L(max) 

-880 mV 
Guaranteed HIGH Signal 
for All Inputs 

-1490 mV 
Guaranteed LOW Signal 
for All Inputs 

µA V1N = V1L(min) 

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. 

4. Conditions for testing shown in the tables are chosen to guarantee operation under "worst case·· conditions. 




