






















































































































































































































































































































































































































































































































































































































BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) 

DC CHARACTERISTICS (Continued) 
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Figure 2. Minimum Output Current LOW as a Function of 
the Output Voltage LOW; Buffer and Driver Outputs 

'" g 
" E , 

15 

12 

9 

SCC0330-M, SCC0450-M 
SCC0700-M, SCC1100-M 

10 
VOO-VOH (V) 

Figure 3. Minimum Output Current HIGH as a Function of 
the Supply Voltage Minus the Output Voltage HIGH 

AC ELECTRICAL CHARACTERISTICS Vss= OV; Tamb =25°C 

SYMBOL AND PWR 
MIN TYP MAX 

PARAMETER SUP (VOO) 

fmax Maximum toggle frequency 5 6 12 -
flip·flop GTOO 10 12 24 -
(no set/reset) 15 15 30 -

fs Maximum system frequency 5 3 6 -
(may depend on number 10 6 12 -
of gates in sequence) 15 9 18 -

tp Propagation delays 5 - 8 16 
for 2·input NAND gate 10 - 3.2 6.4 
with fanout of 2 15 - 2 4 

GATE DELAYS 

Nominal Propagation Delay 
In Figures 6 through 12, examples are given of the nominal 
propagation delay times of several library celis, these being 
calculated from the delay figures given in the individual 
macro descriptions. These graphs are intended to provide 
quick-reference data to enable the designer to make an esti-

UNIT 
SYMBOL AND PWR 

MIN TYP MAX UNIT PARAMETER SUP (VOO) 

MHz OUTpUT S"JAGe TflANSlTION TIMES: 
MHz Input trans1llon ,,; 2Ons, �C�~� .. $()pF: VSS'" QV. T.",I>'" ;W·C 
MHz 5 60 120 ns 

tTHL Dover outputs 10 30 60 ns 
MHz High-to-Low 15 20 40 ns 
MHz 
MHz 

Buffer outputs 
5 30 60 ns 

tTHL 10 15 30 ns 
ns High-to-Low 15 10 20 ns 
ns 
ns Buffer outputs 5 40 80 ns 

tTLH 10 18 36 ns Low-to-Hlgh 
15 12 24 ns 

mate of critical a.c. path without having built or simulated a 
network. 

Accurate delay figures can only be obtained after incorporat­
ing the wiring length load automatically calculated by INGATE 
(I.e., the result of the automatic routing program). A maximum 
delay is obtained by multiplying the nominal value by 2.2. 
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BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) 

GATE DELAYS (Continued) 
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Figure 4. Typical Output Current LOW as 
a Function of the Output Voltage LOW; 
Buffer and Driver Outputs 
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Figure 10. Normalized Propagation Delay 
(tpnorm) as a Function of the Supply 
Voltage 
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Figure 5. Typical Output Current HIGH 
as a Function of the Supply Voltage 
Minus the Output Voltage HIGH 
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Figure 8. Nominal Propagation Delay as 
a Function of the Fan·Out; GIN4 
(Quadruple Inverter) 
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a Function of the Fan·Out; GIN1 (Single 
Inverter) 
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BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) 

PERIPHERY 
To provide a versatile interface, M-Series CMOS arrays have 
numerous 1/0 pads-see Figure 1 a. These peripheral ele­
ments can be configured to match the input or output require­
ments of a wide variety of logic families. Accordingly, a 
bonding pad may have one of the following functions 
assigned to it: 

• INPUT STAGE which includes an input protection circuit 
(series resistor and single diode clamp to V S8). The recom­
mended maximum load is 260 array gates, or 100 array 
gates for optimum speed performance. Because the input 
voltage is not clamped to Voo, input voltages greater than 
the supply voltage is possible, thus allowing voltage level 
shifting. 

• SCHMITT TRIGGER input stage for noise reduction, pulse 
shaping, or suppression of oscillation spikes associated 
with slow input clock transitions. The recommended maxi­
mum load is 10 array gates, or 5 for optimum speed 
performance. 

• TRANSCEIVER inputloutput stage 

• THREE-STATE output with driver or buffer performance 
capability for bussing applications 

• COMPLEMENTARY OUTPUT with driver or buffer perform­
ance capability. 

• OPEN DRAIN N- or P-transistor output 

• PULL-UP/PULL-DOWN resistors (see Figure 2 for avail­
ability) may be added at various 1/0 stages. The values 
available are 5, 10, 15, 30, 60, 65, 70 and 75 Kohms. 

SCC0330-M, SCC0450-M 
SCC0700-M, SCC1100-M 

TCDI 
TCBI 
TPXl 
TNDI 
TNBI 

reDS 
TPXS 
TNDS 

INPA 
flNPuts 1 r-;:--louT~~:: 

INPI : _ I I'~ I OCBU 
INPD...... GATE ...... OlDR 

INPB, of0+:..... 1 ARRAY ~. ~ OTBU 

INPS t.cr ~ . J"!.. g~~~ 
L __ J L':J ONBU 

'"i:---t--~ t r----~ 
J::!:_,--,,*=_...-+-"'~XT=ODQ-HII ..... :>0-.1-'1:--- i I Vt' } 'I RD 

L f XTOB :CA"I$TALJ'-:: ~ i i f J I 

1_ I ~:\. I I v .. I RU 

OS~iLLATORS -- - ~ESis,:O'"R~ 
RCOD ,R~COB 

0= BONDING PAD 

TCDI complementary driver output 
TCBI complementary buffer output 
TPXI open drain p·channel driver output 
TNDI open drain n-channel driver output 
TNBI open drain n-channel buffer output 

TCDS 
TPXS 
TNDS 

INPUTS 

INPA 
INPI 
INPD 
INPB 
INPS 

OUTPUTS 

complementary driver output 
open drain p-channel driver output 
open drain n-channel driver output 

direct access to array 
inverter 
driver 
buffer 
Schmitt trigger 

FANOIIT: OfflVEIl:';' 4 LS'tTL lOADS @ 4.SV 
BUFFEffr=6 L.STTI.1.0AOS @ 4.6Y 

OCDR complementary driver 
OCBU complementary buffer 
OTDR 3-state driver 
OTBU 3-state buffer 
OPDB open drain p-channel driver 
ONDR open drain n·channel driver 
ONBU open drain n·channel buffer 

oscn.L.AtOR$ 
XTOD 
XTOB 
RCOD 
RCOB 

RESISTORS 

RD 
RU 

crystal oscillator with driver stage 
crystal oscillator with buffer stage 
RC oscillator with driver stage 
RC oscillator with buffer stage 

pull-down resistors 
pull-up resistors 

Figure 13. The SCCXXXX 1/0 Cell Library 
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BIPOlAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) 

Table 1. THE SCCXXXX GATE ARRAY CELL LIBRARY 

LIBRARY 
IDENT. LOGIC ELEMENT FUNCTION 
CODE 

Inverters/buffers 

GIN1 Inverter A 
GIN2 Array driver inverting A 
GIN3 Arrey driver inverting A 
GIN4 Array driver inverting A 
GIN6 Array driver inverting A 
GIN8 Array driver inverting A 
GIN12 Array driver inverting A 
G812 Array buffer non-inverting A 
G813 Array buffer non-inverting A 

NAND/AND gates 

GNAND2 2-input NAND A1 0A2 
GNAND3 3-input NAND A10A20A3 
GNAND4 4-input NAND A10A20A30A4 
GAND2 2-input AND A10A2 
GAND3 3-input AND A10A20A3 

OR/NOR gales 

GNOR2 2-input NOR A1+A2 
GNOR3 3-input NOR A1 +A2+A3 
GNOR4 4-input NOR A1 +A2+A3+A4 
GOR2 2-input OR A1+A2 
GOR3 3-input OR A1+A2+A3 

Complex logic functions 

GF01 A1+81 082 
GF02 A1 + 81 081 083 
GF03 A1 oA2+ 81 082 
GF06 A1 +A2+ 81 082 
GF15 

Complex function 
A1 + 81 o(C1 + C2) 

GF51 A1o(B1 + 82) 
GF52 A1o(81 + 82+ 83) 
GF53 (A1 + A2)0(81 + 82) 
GF56 A1oA20(81 + 82) 
GF65 A1o(B1 + C1 oC2) 

GXOR1 EXCLUSIVE-OR A08+A08 
GXNOR1 EXCLUSIVE-NOR A08+Aoa 
GXOR2 EXCLUSIVE-OR A08+A08 
GXNOR2 EXCLUSIVE-NOR A08+Aoa 
GXOR3 EXCLUSIVE-OR A08+Aoa 
Transmission gale latches 

GTLO Strobed D-LATCH without SET 
and RESET 

GTLRP Strobed D-LATCH with RESET 
GTLRN Strobed D-LATCH with RESET 
GTLSP Strobed D-LATCH with SET 
GTLSN Strobed D-LATCH with SET 
GTL2 Strobed D-LATCH with SET and 

RESET 

9-22 Signetics 

NUMBER 
OF 

UNITS 

'AI 
V2 
3A 
1 

1 + 1/2 
2 
3 
1 
1 

V2 
3A 
1 
1 
1 

V2 
31. 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

1 
1 + 1/2 
1+ 1/2 
1 + 'h 
1 + 'h 
1 + V2 

SCC0330-M, SCC0450-M 
SCC0700-M, SCC1100-M 

NUMBER 
OF EQUIV. REMARKS 

GATES 

'h Max. 2 in one un~ 
1 2 times GIN1 

1+ 1/2 3 times GIN1 
2 4 times GIN1 
3 6 times GIN1 
4 8 times GIN1 
6 12 times GIN1 
2 2 times GIN1 
2 3 times GIN1 

1 
1 + V2 

2 
2 Output GIN2 
2 

1 
1 + 'h 

2 
2 Output GIN2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 Unbuffered 
2 Unbuffered 
2 8uffered 
2 8uffered 
4 

2 
3 Positive triggered 
3 Negative triggered 
3 Positive triggered 
3 Negative triggered 
3 



BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) SCC0330-M, SCC04S0-M 
SCC0700-M,SCC1100-M 

Table 1. THE SCCXXXX GATE ARRAY CELL LIBRARY (Continued) 

LIBRARY 
IDENT. LOGIC ELEMENT 
CODE 

Compound latches 

GGMO MASTER module without SET and 
RESET 

GGMR MASTER module with RESET 
GGMS MASTER module with SET 
GGM2 MASTER module with SET and 

RESET 
GGSO SLAVE module without SET and 

RESET 
GGSR SLAVE module with RESET 
GGSS SLAVE module with SET 
GGS2 SLAVE module with SET and RESET 

Transmission gate master-slave flip-flop (MD-D·FF) 

GTOO MS·D·FF without SET and RESET 
GTROP MS·D·FF with RESET on MASTER 
GTRON MS·D·FF with RESET on MASTER 
GTRRP MS·D·FF with RESET on MASTER 

and SLAVE 
GTRRN MS·D-FF with RESET on MASTER 

and SLAVE 
GTSSP MS·D·FF with SET on MASTER 

and SLAVE 
GTSSN MS·D·FF with SET on MASTER 

and SLAVE 
GT22 MS·D·FF with SET and RESET on 

MASTER and SLAVE 

DESIGNING A GATE ARRAY CHIP 
The design of a gate array chip can be subdivided into several 
steps, which logically succeed each other, but can sometimes 
be performed in parallel. (See Figure 14.) 

Logic Network Description 
This transfers the user specification into a logic network 
description, using the gate array cells from the cell library. 

The cell library contains several logic functions, ranging from 
simple logic gates (AND, NAND, etc.) to more complex flip­
flop functions. For each cell, the logic function and timing are 
known. A macro-facility is available for user convenience. 

SIMON - Logic Simulation 
This step checks the logical behavior of the described net­
work against the user specification. The well-proven logic 
simulator, SIMON, is used to simulate the response of the 
network on the user-supplied input stimuli. SIMON is an 
event-driven logic simulator with variable gate delay and uses 
five logic values (HIGH, LOW, UNKNOWN, etc.). 

If the response of the simulated network does not comply with 
the user specification, the network has to be corrected and 
simulated again. 

INGATE, Cell Placement and Routing 
The INGATE step takes care of cell placement and automatic 
routing in accordance with the logic network description. The 

NUMBER NUMBER 
FUNCTION OF OF EQUIV. REMARKS 

UNITS GATES 

) 
2 4 
2 4 All positive 
2 4 triggered 

2 4 

I 2 4 All negative 
2 4 
2 4 

triggered 

2 4 

2 4 
2+ '/2 5 Positive triggered 
2 + V2 5 Negative triggered 

3 6 Positive triggered 

3 6 Negative triggered 

3 6 Positive triggered 

3 6 Negative triggered 

3 6 

gate array cells used in the network have to be placed on the 
chip area in rows. The special construction of the cells results 
in very efficient use of the available chip area. The INGATE 
program calculates the wiring for the entire chip using only 
two mask steps (contacts and aluminum). User interaction is 
possible and useful for extremely dense circuits. 

When large signal tracks occur on a chip, the capacitance of 
these can increase the fan-out driven by a gate output. This 
extra fan-out is computed in the INGATE program and can be 9 
fed back for use in the SIMON program to calculate the extra 
delay values that are necessary. 

Mask-Making 
The INGATE program interfaces directly with the CIRCUIT 
MASK program, which produces the control tapes for the 
mask generators for the two masks. 

Testing 
The logic simulator enables the fault coverage and efficiency 
of the user-supplied test sequences to be determined. The 
program interfaces with a test generation program that adds 
the d.c. parametric test and generates the control tapes to 
enable testing on any of the equipment used in the CAD 
program. 

This equipment includes the following: 
• Sentry VII • Sentry 21 

Signetics 9-23 



BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) 

PRODUCTION 

Figure 14. Development Flow 

DESIGN PROCEDURE 

Gate Count 

SCC0330-M. SCC0450-M 
SCC0700-M. SCC1100-M 

The following step-by-step procedure is intended to guide the 
designer in determining the correct gate count. 

• Simplify the logic circuit. 
• Prepare a detailed logic drawing using only library cells 

provided in this data sheet. 
• Expand all MSI functions to the level of gates and flip-flops 

(see e.g. the logic diagrams HE4000B family). 
• Eliminate all unused functions and simplify the complex 

functions. Standard off-the-shelf products e.g. up/down 
counters, programmable counters and latches are often 
devices for considerable simplification. 

• Partition the logic into several sections based on the pat­
tern of interconnecting wiring. Circuits with numerous 
interconnections should be grouped together and intercon­
nections between groups should be kept to a minimum. 

• Examine the logic to see if complex functions can be used 
to reduce the gate count. Reduction can be achieved by 
using GF.. functions and eliminating unnecessary 
inversions. 

• Rearrange the logic into the library cells. When fan-out is 
more than 10 to 15, add or use buffers to minimize delays. 

• One "equivalent gate" is a 2-input device. 
• A rough estimate count can quickly be made by using 

HE4000B family gate count table. 
• Sequential logic is more desirable as extensive, random 

interconnection Yields a lower utilization factor. In addition, 
regular LSI functions, such as memories, may lead to inef­
ficient use of a gate array. 

PACKAGING INFORMATION AND PART NUMBERING SYSTEM 

OIL: PLASTIC. CHIP CARRIER: PLASTIC '" (TYPE A) 
CERAMIC 0 CERAMIC'" (TYPE C) 

PART TYPE SCC0330 

PINS: 16 

18 

9-24 

22 
24 

28 

40 

44 

48 
50 
64 

68 

0 

.0 

• 
• 0 

• 0 .0 

.0 

'" 

SCCD450 

0 

.0 

• 
• 0 

.0 

.0 

SCC0700 SCCll00 

• 
.0 

• .0 

.0 .0 

'" '" 0 

• 
0 

... '" 

CMOS GATE ARRAY PART NUMBERING SYSTEM 

SCC 0700 

SEMI·CUSTOM =D 
PRODUCT IDENTIFIER 

PROCESS IDENTIFIER 
C=CMOS 

BASIC PART NUMBER 
0330 
0450 
0700 
1100 

Signetics 

M S LTEMPERATURE RANGE 
5= _40°C to +85°C 
E = - 55°C to + 125°C 

PERFORMANCE VARIATION 
M = Medium Speed Performance 
H = High Speed Performance 



BIPOLAR LSI PRODUCTS 

CMOS GATE ARRAYS (M-Series) SCC0330-M, SCC0450-M 
SCC0700-M, SCC1100-M 

GATE COUNT FOR HE400B FAMILY Preliminary list (use for indication only) 

A gate count is given below of 98 different devices that are 
described in the HE4000B CMOS Family Databook. 

Only the gates to be implemented in the array area are 
given. 

The connections to the 'outside world' are via the inputs or 
outputs located in the periphery area (among the bonding 
pads). 

TYPE 
NUMBER 

NUMBER OF EQUIV. 
GATES 

HEF4000B 
HEF4001UB 
HEF4002B 
HEF4006B 
HEF4007B 

HEF4008B 
HEF4011UB 
HEF4012B 
HEF4013B 
HEF4014B 

HEF4015B 
HEF4017B 
HEF4018B 
HEF4019B 
HEF4020B 

HEF4021B 
HEF4022B 
HEF4023B 
HEF4024B 
HEF4025B 

HEF4027B 
HEF4028B 
HEF4029B 
HEF4030B 
HEF4031B 

HEF4035B 
HEF4040B 
HEF4041B 
HEF4042B 
HEF4043B 

HEF4044B 
HEF4047B 
HEF4049B 
HEF4050B 
HEF4068B 

HEF4069UB 
HEF4070B 
HEF4071B 
HEF4072B 
HEF4073B 

HEF4075B 
HEF4076B 
HEF4077B 
HEF4078B 
HEF4081B 

HEF4082B 
HEF4085B 
HEF4086B 
HEF4093B 
HEF4094B 

* Excluding V I DD and V' S5 
* *Excludlng power-on reset 
.. Located In the penphery 

4 
4 
4 

76 

• 
45 

4 
4 

14 
57 

41 
38 
57 
8 

70 

73 
31 
6 

35 
6 

22 
23 
75 
12 

277 

46 
61 

• 
11 
8 

8 
-

• • 
6 

• 
12 
8 
6 
6 

6 
30 
12 
6 
8 

4 
8 
8 

• 
54 

Signetics 

TYPE NUMBER 
OF EQUIV. NUMBER GATES 

HEF4502B 6 
HEF4508B 12 
HEF4510B 82 
HEF4511B 49 
HEF4512B 26 

HEF4514B 60 
HEF4515B 60 
HEF4516B 82 
HEF4517B 552 
HEF4518B 58 

HEF4519B 27 
HEF4520B 54 
HEF4521B' 128 
HEF4522B 62 
HEF4526B 62 

HEF4527B 60 
HEF4528B -
HEF4531B 36 
HEF4532B 24 
HEF4534B -
HEF4539B 24 
HEF4541 B" 100 
HEF4543B 65 
HEF4555B 16 
HEF4556B 16 

HEF4557B 360 
HEF4585B 40 
HEF4724B 52 
HEF4731B; V 1064 
HEF4737B; V -
HEF40097B • 
HEF40098B • HEF40106B • 
HEF40160B 54 
HEF40161B 54 

HEF40162B 52 
HEF40163B 52 
HEF40174B 34 
HEF40175B 24 
HEF40192B 68 

HEF40193B 68 
HEF40194B 64 
HEF40195B 40 
HEF40240B • 
HEF40244B • 
HEF40245B • HEF40373B 16 
HEF40374B 32 
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SEMICUSTOM LSI 

FEATURES 
• 1.5 nsec typical gate delay 
• Up to 2000 actual gates 

• 1I0s limited by package 

• 250uW per gate 
• Up to 48 mA output drive 

• TTL Compatible 

• Full CAD support 
• Automatic schematic input 

• Circuit simulation 
• Automatic place and route 

• Automatic macro generation 

• Hard and soft macros 
• Variable die size 
• Plastic and ceramic chip carriers 

• Standard DIPs 

PRODUCT DESCRIPTION 
The FLEXXTM array represents a major advance in 
semicustom technology which combines a new concept in 
architecture with the most advanced CAD available. With it 
you can create your proprietary semicustom LSI device quick­
ly and easily, much like gate array or standard cell 
methodology, but with silicon utilization as efficient as stan­
dard LSI products designed by traditional hand packing 
methods. As a result of its superior design and silicon utiliza­
tion efficiency the FLEXX ™ Array is being used by Signetics 
to develop standard LSI products. The FLEXXTM Array is 
now available to Signetics customers as a semicustom 
development tool. 

FLEXXTM Array Architecture 

As shown in the figure, the FLEXXTM Array is composed of 
macros, which are rectangular assemblies of gates, with ad: 
ditional random gates included as required. The macros are 
variable in length and width for optimum routing efficiency, 
and the routing channel width is variable to accommodate 
only those traces required to route the chip. No unused gates 
are included. As a result of this architecture, the FLEXXTM 
Array is much more efficient in silicon utilization than a gate 
array or standard cell array, which means that the end device 
will have a smaller die and therefore a lower cost. 

Multi-Level Software 

To assembly the FLEXXTM Array Signetics uses multi-level 
automatic place and route software. The first level auto­
matically generates the macros; it establishes the macro width 
and interconnects the gates within the macro. The second 
level places and interconnects the macros as well as in­
dividual gates; it varies the spacing between macros to ac­
commodate the required interconnecting traces. This process 
is fully automatic and can be done quickly which speeds the 
development of your FLEXXTM Array. 

FLEXX™ ARRAY 

BENEFITS 
• Fast, easy design 
• Efficient use of silicon 
• Proprietary LSI device 

• High speed 
• Replaces up to 100 SSIIMSI parts 

• Reduces PCB area 
• Saves manufacturing costs 
• Reduces size, weight and power 

• Improves system reliability 

ORDERING INFORMATION 
Contact Local Sales Representative 

Fully Automatic DeSign 

To design a FLEXXTM Array the user enters the schematic 
and test vectors with a remote terminal then reviews the com­
puter simulation of the circuit. In this procedure the user has 
the choice of using established ("hard") macros from 
Signetics computer library, modifying these macros or 
creating new ("soft") macros as required. Once the simula­
tion is completed, Signetics takes over and routes the chip 
and procedures prototypes within ten weeks. 

Silicon Technology - Performance 
The FLEXXTM Array is a methodology for assembling a logic 
design on silicon; it is therefore largely independent of the 
particular silicon technology and can be used with CMOS and 
varieties of bipolar technology. 

The first technology used to implement the FLEXXTM Array 
is oxide isolated ISL or Integrated Schottky Logic. ISL pro­
vides a superior speed power product with the speed of 
LSTIL at one-tenth the power. With oxide isolation, both the 
speed-power product and the gate delay of ISL are reduced 
by a factor of three, giving the FLEXXTM Array speed ap­
proaching ECL and power efficiency that allows large scale 
integration in a plastic package without special cooling. 

With oxide-isolated ISL the gate used in the FLEXXTM Array 
has a typical delay time of 1.5 nsec. Output buffers are 
capable of driving up to 48 mAo The number of actual gates 
which can be placed on the FLEXXTM Array is limited to 
about 2000 by thermal constraints. The number of 1I0s is 
limited only by package pin-out. Available packages currently 
include standard plastic and ceramic DIPs and a variety of 
chip carriers. 
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SEMICUSTOM LSI FLEXX™ ARRAY 

FLEXXTM ARRAY ARCHITECTURE 

MACRO LENGTH 
VARIABLE AS 

REQUIRED 

'j 

INDIVIDUAL ~ c=::J c=::J c=::J 

I 
GATES AS 
REQUIRED r==J c::::=J r==J 

VARIABLE 
ROUTING SPACE 

~~~ r==J c::::=J r==J 
MACRO WIDTH 

c=::J c=::J c=::J VARIABLE FOR 
SILICON 
EFFICIENCY 

c=::J c::::=J 

9 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

FEATURES 

• Customer programmable LSI 
• 1144 ISL (NAND) gates 
• Two·layer metal interconnection 
• 52 Schottky buffers 
• 36 I/O buffers 
• LSTTL compatible 
• Standard PNP inputs 
• SmA output current sink 
• - 55°C to + 125°C ambient temperature 
• 4ns gate speed (typical) 
• Speed· power product- 0.7 plcojoules 
• 22, 2S, 40, or 44·pin package 

PRODUCT DESCRIPTION 
The 8A1200 Gate Array (Figure 1) is an uncommitted array of ISL 
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL· 
compatible I/O cells (Figure 4). Thus, up to 1200 gates can be 
custom interconnected to provide the advantages of both Large 
Scale Integration (LSI) and proprietary design. The 8A1200 array 
is based on a technological subset of LSI called ISL (Integrated 
Schottky Logic). ISL combines the best features of low·power 
Schottky and 12L Bipolar technologies. 

361/0 BUFFERS 1144 ISL GATES 52 SCHOTTKY BUFFERS 
BUFFERS & BONDING PADS 26 ROWS X 22 COLUMNS IX2) TWO COLUMNS 
OCCUpy DEVICE PERIMETER 

Figure 1. Internal Configuration of SA 1200 ISL Gate Array 

8A1200 

Designing with the 8A1200 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array- refer to Table 1 for a comparison of ISL and 
74LS logic functions, The design techniques and the implemen· 
tation processes are analogous to the design of a Printed Circuit 
Board. 

Logic functions are defined by the user and are implemented by 
interconnecting 1144 ISL NAND gates, using two layers of metal 
routing Fifty·two Schottky buffers are provided to drive multi·load 
internal clock or enable signals. For external Interface, up to 36 
LSTTL 1/0 buffers can be specified. As shown in Figure 4, each 1/0 
can be configured to implement anyone of 11 different functions: 
inputs, input/output, totem'pole, open collector, and three·state. 

ORDERING INFORMATION 
Contact Local Sales Representative 

RESISTOR O-JVlIV-+£-~=""--+4<:1--O)OUTPUTS 
INPUT 

DIRECT 
INPUT 

Note: Any four of the five outputs 
can be used but not all five 
at the same time 

Figure 2. ISL Gate-Schematic Diagram 

RESISTOR 
INPUT 

DIRECT 
:=kVBB 

OUTPUT 

INPUT -= 

Figure 3. Schottky Buffer- Schematic Diagram 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1200 

INPUT/OUTPUT CELLS 
All signals within the array interface to external pins via 1/0 buf­
fers located around the device perimeter A description plus the 

symbolic logic, and schematic representation for each 1/0 cell 
are shown in Figure 4 

·'NPUT SUFFERS 

DESCRIPTION: 

Low power Schottky input 
buffer with low current PNP 
input transistor. 

SCHEMATIC: 

Vee 

15K 6_5K 

DESCRIPTION: 

Input with three-state driver_ 
This is a back-to-back config­
uration of an input buffer and 
and internal three-state driver 
(INB+ 10CD)_ 

SCHEMATICS: 

lOCO Vee 

10K 65K 

SYMBOL & LOGIC: 

r-------, 

:I~: 
I~I 
I I 
L ______ ..J 

TO 
ARRAY 

TO 
THREE-STATE 
BUS 

INB 

DESCRIPTION: 

Input cell with output driver for 
driving the three-state enable 
of three-state output cells_ 

SCHEMATIC: 

Vee 

Vee 

15K 6_5K 

TO 
ARRAY 

Figure 4_ Description and Symbolic, Logic, and 
Schematic Representation of Eleven 1/0 Cells 

Signetics 

TO 

SYMBOL & LOGIC: 

r,-------, 

:E~: 
I~I 
I I 
L ______ ..J 

TH REE-STATE 
BUS 

SYMBOL & LOGIC: 

iIOD--l] 
I I 

:!7n~ 
I~ L ______ -l 
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ISL GATE ARRAY 

OOTPUT BUFFERS 

DESCRIPTION: 

Standard low power Schottky 
output buffer with totem pole 
active pull·up. 

SCHEMATIC: 

vcc 

10K 65K 

1.5K 

Preliminary 
DESCRIPTION: 

Low power Schottky output 
buffer with open·collector 
output. 

SCHEMATIC: vee 

SYMBOL & LOGIC: 

r------..., 
:A~P : 
I I 
I I 
I I L ______ ...J 

50Q 

15K 

SYMBOL & LOGIC: 

r:------..., 

:~i 
I~I 
I I L ______ ...J 

15K 

DESCRIPTION: 

Standard three·state low power 
Schottky output. 

SCHEMATIC: 

15K 

lK 

FROM 
(BASE) 

THREE·STATE 

10K 

FROM 
ARRAY 

8A1200 

SYMBOL & LOGIC: 

rTs---- -, 

~
I Z : 

I I 
I I 
I I 
I I 

I L ______ ..J 

vcc 

6.SK 

1.5K 

SOQ 
(BASE) 

Preliminary 
DESCRIPTION: 

Low power Schottky output 
buffer with open·collector 
output. Enabled from a three· 
state enable signal. 

SCHEMATIC: 

15K 

SYMBOL & LOGIC: 

~
fEOC~---i 

I I 
I I 
I I 
I I 

I 
L ______ --l 

vcc 

10K 6.5K 

THREE.~~T~ ()-<H'NK
'I,-[" 

::~:o---+Q---r----~--~ 

1.5K 

Figure 4. (continued) Description and Symbolic, Logic, end 
Schematic Representation of Eleven 1/0 Cells 

9-30 Signetics 



BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

TRANSCEIVERS 

DESCRIPTION: 

Open-collector transceiver. 
This is a back-to-back configu­
ration of an input buffer and an 
open-collector output buffer 
(INB+OC). 

SCHEMATIC: 

DESCRIPTION: 

Enabled open-collector trans­
ceiver. This is a back-to-back 
configuration of an input buffer 
and an enabled open-collector 
output buffer (I N B + EOC). 

SCHEMATIC: 

15K 

1K 

THREE.:T~~~ Q-< ... (",B/'.AS""E_) Hr 

Preliminary 

vee 

1.5K 

Preliminary 

vee 

1.SK 

Figure 4_ (continued) Description and Symbolic, Logic, and 
Schematic Representation of Eleven I/O Cells 

Signetics 

8A1200 

SYMBOL & LOGIC: 

r:-------, 

~
ITOC : 

oc I 

I I 
I I 
I I 
L ______ --' 

SYMBOL & LOGIC: 
r:-------, 
IlEOC I 
I I 

I 
I 
I 
I 
I 
I 

I I 
L ______ ..J 
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ISL GATE ARRAY 

TRANSCEIVERS (Continued) 

DESCRIPTION: 

Three-state transceiver. This is 
a back-Io-back configuration of 
an input buffer and a three­
state output in one I/O cell 
(INB+ TS). 

SCHEMATIC: 

1SK 

1K 

Vee 

FROMo-~(B~A~SE~)~~r---r-~ 
THREE·STATE 

OTHER 

DESCRIPTION: 

Same as EOCD, except input is 
aesigned to interface with ISL 
gates. This cell is used inter­
nally and does not interface to 
an external pin. 

SCHEMATIC: 

vee 

10K 

9-32 

6 SK 

15K 

1.SK 

TO 
THREE·STATE 
BUS 

Figure 4. (continued) Description and Symbolic, Logic, and 
Schematic Representation of Eleven 110 Cells 
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8A1200 

SYMBOL & LOGIC: 
r=------..., 
:TTS : 
I I 

I 
I 
I 
I 
I 
I 

I I 
L ______ .J 

SYMBOL & LOGIC: 
r,-------, 

J3
~IOCD i 
I I 
I I 
I I 

Z I 
L ______ ...l 



BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1200 

TYPICAL PERFORMANCE CHARACTERISTICS 
Overall performance of the gate array is determined by the 
following parameters: 

• Discrete gate delays 

Gate delays are subject to several variables, anyone of which 
can affect the overall circuit performance. An analysis of these 
variables is shown in the accompanying graphs. 

• Gate current (lee) and gate voltage (Vee) 

• Junction Temperature (TJ) 

ISL GATE DELAY vs Vee 
10 

9 III 
1 1 1 

I I I 
-I--~ ~.:tiC --I--

~ r T:;:~ 
T~~~5~ ,--' .... = c--I-- I--
i II 

1 

o 
I I I 
1 1 1 

10 

+10 

+8 

+6 

+4 

1.0 1.2 1.4 1.6 1.8 2.0 

Vee (VOLTS) 

TYPICAL GATE DELAY vs 
JUNCTION TEMPERATURE 

c--f-ISLGA~ .-
1--- S~H~TT~Y leUrFE~ I--

c-_. 

-80 -30 0 30 60 90120 ISO 180 

TJUNCTION ('C) 

CHANGE IN GATE DELAY 
FOR INPUT BUFFERS AND 
SCHOTTKY BUFFERS vs 

FAN·OUT 

I 
1 

I 
~ +2 

~ 0 
Lrl -2 

c- IpdHL 

N 
l~dL;;--r-.. c 

1---
....... 

I r--. 
1 

-4 

-6 

-8 

-10 o 1 2 3 4 S 6 7 8 9 10 

NO. OF LOADS 

POWER DISSIPATION 

10 

9 

SCHOTTKY BUFFER 
GATE DELAY vs Vee 

~ 6 

~ S 

_L-
I 

__ TJ~-55'C 

~ TJ~2S'C L-

..J 
W 
C 

1 

o 

\ 
- TJ

1 
IS5'~ 

I 
i 

1.0 1.2 1.4 1.6 1.8 2.0 

Vee (VOLTS) 

ISL GATE DELAY vs FAN·OUT 
20,,-,-,-,-,-,-,-,-,-. 

18 

18 

14~-4-4-4-4~-T~-+~ 
g 12~~~~~-4-+-4-+~ 
~ 10 

J 8 

10 

1 

o 

NO. OF ACTIVE LOADS 

ADDED GATE DELAY 
vs FAN·IN 

1 1 I ! I 1 
(tpdlH not affected 

~y frn"i) I 1 

I 1 

c- .1. 1 .1 . V / 
- Vea ~ 1.3SV/ V 

/ 

/ v.: 
VeB~1.6SV 

'/ , 
o 

NO. OF INPUTS (nol dummy loaded) 
'Dummy loaded inputs cause NO added gate delay 

For the purpose of package selection, the maximum power dissi­
pation for any given implementation of the SA 1200 gate array is 
given by the following equation. 

Maximum Power (in mW) = 0.25 mW x number of ISL 
NOTE' 

.. 
oS 
..J 
:z: 
"0 
.5' 

5.0 

4.5 

4.0 

3.S 

3.0 

2.S 

2.0 

I.S 

1.0 

O.S 

o 

ADDED GATE DELAY vs 
INPUT WIRE LENGTH 

v 
V 

./ 
V 

V 
./ 

o 10 20 30 40 SO 60 70 60 90 100 

LENGTH OF INPUT WIRE (GRIDS) 
(1 Grid = 17 Microns) 

plus, 8 mW x number of AP, oe, EOC, TS 
and 100 buffers 

plus, 5 mW x number of EOCD, INB, and 
lOCO buffers 

plus, 0.5V x load current (in rnA) of output 
buffers 

plus, 0.25 mW x number of Schottky buf· 
fers used 

plus, 12 mW x number of TTS, TOC, and 
TEOC buffers 

Load Current = maximum tOl for selected temperature range x the total 
number of output buffers and transceivers that cna Simultaneously be at a 
low output state 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1200 

Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS 

LOGIC FUNCTION PARAMETERS3 ISL1 74LS LOGIC FUNCTION PARAMETERS3 ISL1 74LS 

NAND (7400) Power (in mW) 0.30 2.00 D FLlp·FLOP (7474) Power (in mW) 1.50 20.00 
TON (in ns) 2.00 15.00 c-a TON (in ns) 28.00 40.00 
TOFF (in ns) 10.00 15.00 TOFF (in ns) 28.00 40.00 

AND (7408) Power (in mW) 0 11.00 o LATCH (7475) Power (in mW) 1.20 30.00 
TON (in ns) 0 20.00 DATA-a TON (in ns) 5.00 17.00 
TOFF (in ns) 22 15.00 TOFF (in ns) 12.00 17.00 

EXCLUSIVE OR (7486) Power (in mW) 1.20 12.50 4·INPUT MUX (74153) Power (in mW) 1.50 25.00 
TON (in ns) 18.00 22.00 DATA-a TON (in ns) 7.00 26.00 
TOFF (in ns) 24.00 30.00 TOFF (in ns) 16.00 26.00 

EXCLUSIVE NOR (74266) Power (in mW) 0.90 18.00 Notes: 
1. Power and delay times are given for 150°C MAX, TON (In ns) 15.00 30.00 

TOFF (in ns) 16.00 30.00 
2. T OFF Is 2ns for each Input; T OFF can be reduced to Ons with a pullup cell which 

uses 0.3 mW. 
3, LS power dissipation Is based on Vee x 'MAX' 

AC AND DC ELECTRICAL CHARACTERISTICS 
Conditions: Commercial­

Vcc =5.0V(:t:5%) 
Vee= 1.5V (:t: 10%) 
TA1=0'C to 70'C 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER DESCRIPTION 

VCC Supply voltage 

Vee ISL gate supply voltage 

EIN Input voltage, continuous 

liN Input current, continuous 

PARAMETER 

1$" GATE (Inl_mal) 

lee/G Power supply current per gate 

ILF Input load factor 

FO Fanout 

tpdAV Average gate propagation 
delay 

tpdAV= 
tpdLH + tpdHL 

2 

tpdHL2 High-to-Iow propagation delay 

tpdLH2 Low-to-hlgh propagation delay 

$CHOTTKY 80"1" (Inl,*",al) 

IBB/G Power supply current per gate 

ILF Input load factor 

FO Fanout 

tpdAV Average gate propagation 
delay 

t tpdLH + tpdHL 
pdAV= 2 

tpdHL2 High-to-Iow propagation delay 

tpdLH2 Low-to-high propagation delay 

9-34 

Mllitary-
Vcc= 5.0V (:t: 10%) 
Vee= 1.5V (:t: 10%) 
TAl = - 55'C to 125'C 

RATING UNIT PARAMETER 

+7.0 V Vo 

+7.0 V 

-0.5 to+5.5 V TA 

-30 to +1.0 mA 
Tsm 

DESCRIPTION RATING UNIT 

Voltage applied to open· -0.5 to+7.0 V 
coliector output In off·state 

Ambient temperature, -55 to+ 125 ·C 
operating 

Storage temperature -65 to+150 '0 

TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARY) 

UNITS 
MIN TYP MAX MIN TYP MAX 

........•. , ..•.. / ...... ', .. ;~.:<?.:,; 
190 190 jJA 

1 1 Unit load 

4 4 Unit load 

Fan·in = one (1) ISL gate or 4 6 4 6 ns 
Schottky buffer 

Fan·out = one (1) ISL gate or 
Schottky buffer 

Delay is inferred from 1 2 1 2 ns 
circuit simulation 7 10 7 10 ns 

" 

190 190 jJA 

1 1 Unit load 

10 10 Unit load 

Fan-in = one (1) ISL gate or 4 6 4 6 ns 
Schottky buffer 

Fan-out = one (1) ISL gate or 
Schottky buffer 

Delay is inferred from 1 2 1 2 ns 
circuit simulation 7 10 7 10 ns 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1200 

PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARY) 

UNITS 
MIN TYP MAX MIN TYP MAX 

INTERtiiAt. BU"'f'f:AS: lOn, lOCO (lnl.mm) 

ICC lOCO power supply current From array = high 1.38 1.50 mA 

100 power supply current VIN = 3V, from array = high 2.53 2.75 mA 

ILF Input load factor 3 Unit load 

FO Fanout 

To T.S. (1/0 only) (drives 3·state inputs only) 16 16 Inputs 

To Array (1/0 only) (drives internal gates) 10 10 Unit loads 

tpdAV Average propagation delay Fan in = one (1) ISL gate or 10 
Schottky buffer 

14 10 14 ns 

tpdAV= tpdLH+tpdHL Fan out = one (1) from 

2 3·state input of 
an output buffer 

INPUT BUFFEAS: INS. EOCD. TEOC3 (to array), lOD (to atray), Toe (10 array), TTS~ (to array! 

ICC TOC, supply current VIN = 3V, from Array = L 1.76 1.90 mA 

INB, EOCO, supply current VIN=3V 1.15 1.25 mA 

100, supply current VIN=3V, from Array=H 253 2.75 mA 

TEOC, supply current VIN = 3V, from TS= H, from 3.11 3.35 mA 
Array = L 

TTS, supply current From Array = L, from TS = H 3.11 3.35 mA 
VIN=3V 

VTH Input threshold voltage 0.80 2.0 0.80 2.0 V 

VCO Input clamp diode voltage IIN= -18mA -1.5 -15 V 

IlL Input low current VIN =O.4V -20 -20 f/A 

IIH Input high current VIN=2.7V 20 20 f/A 

II Max input high current VIN=5.5V, VCC=Max 100 100 f/A 

FO INB & 100 "to array" outputs 10 10 Unit load 

EOCO & 100 "to 3·state" 16 16 Inputs 
outputs 

tpdLH Propagation delay, low·to-high 
F.O. = one (1) ISL load 

5 8 5 8 ns 

tpdHL Propagation delay, high-to-Iow 2 4 2 4 ns 
F.O. = one (1) ISL load 

See Figure 5a 
tpdLH Propagation delay, low-to-high 3 4 3 4 ns 

F.O. = ten (10) ISL loads 

tpdHL Propagation delay, high-to-Iow 4 5 4 5 ns 9 
F.O. = ten (10) ISL loads 

OUTPUT $Uf'FEA: AP (Active Pullup) 

ICC Power supply current From array = high 1.38 1.50 mA 

ILF Input load factor 3 3 Unit loads 

VOL Output low voltage IOL=8mA 500 mV 

IOL=4mA 400 mV 

VOH Output high voltage 10H = -400f/A 2.7 2.5 V 

lOS Output short circuit current VOUT=OV -15 -100 -15 -100 mA 

tpdLH Propagation delay, low to high 4 8 4 8 ns 
output 

See Figure 5b 
tpdHL Propagation delay, high to low 4 8 4 8 ns 

output 
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ISL GATE ARRAY 

PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) 

MIN TYP MAX 

OpeN COLLECTOR, OUTPUT BUFFERS; OC. TOC (from array). eoe, leOe (from array) 

ICC OC power supply current From array = high 

TOC power supply current From array = low 

EOC power supply current From array = low, 
from T.S. = high 

TEOC power supply current From array = low, 
from T.S. = high 

IlF Input load factor "from array" 

Input load factor "from T.S." 

VOL Output low voltage 10l = 8mA comm 

IOl=4mA 

10H Output high current VOUT= 5.5V 

tpdlH Propagation delay low to high 
output 

See Figure 5c 
tpdHl Propagation delay high to low 

output 

THREE.$TAtE OUTPUT 6UtFER$: "$, TTS (from array) 

ICC TS power supply current From T.S. = high 
From array = low 

TTS power supply current From array = low 
V,N = 3V, from T.S. = high 

IlF Input load factor, either input 

VOL Output low voltage 10l = SmA 

IOL=4mA 

VOH Output high voltage 10H= - 400J.lA 

los Output short circuit current VOUT= OV 

lozl Three·state off current, output VOUT= O.4V 
low 

10ZH Three·state off current, output VOUT= 2.4V 
high 

tpdlH Propagation delay, low to high 
output 

tpdHl Propagation delay, high to 
low output 

tpdzL Propagation delay, HI Z to low 
output 

See Figure 5d 
tpdZH Propagation delay, HI Z to 

high output 

tpdLZ Propagation delay, low to 
HI Z output 

tpdHZ Propagation delay, high to 
HI Z output 

NOTES 
1 Maximum power dlSlpatlon limit of Circuit IS determined by 

package selection 
Guaranteed value IS tpdAV 
For all Input parameters on TEOC and TIS, the "form Three-State" 
Input should be high 
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1.76 

1.96 

3.11 

3 

3 

500 

20 

9 TBD 

S TBD 

1.96 

3.11 

3 

500 

2.7 

-15 -100 

- 20 

20 

4 9 

6 10 

11 14 

10 13 

6 12 

7 7 

8A1200 

LIMITS (MILITARY) 
UNITS 

MIN TYP MAX 

Preliminary 

1.50 rnA 

1.90 rnA 

2.10 rnA 

3.35 rnA 

3 Unit load 

3 Unit load 

mV 

400 mV 

20 J.lA 

9 TBD ns 

S TBD ns 

2.10 mA 

3.35 mA 

3 Unit load 

mV 

400 mV 

2.5 V 

-15 -100 mA 

- 20 J.lA 

20 J.lA 

4 9 ns 

6 10 ns 

11 14 ns 

10 13 ns 

6 12 ns 

7 7 ns 



BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

TEST SETUP: WAVEFORMS: 

EXTERNAL ~ 8A1200 

8A1200 

EQUIVALENT CIRCUIT OF 
ISL UNIT LOAD: 

-------------3V VBB 

PVOUTI IS~ ~ 
BUFFER LOAD 

VIN --.t-j \1 1 3V 

tpdHL -1---1.. -IIPdLH 

TEST SETUP: 

TEST SETUP: 

TEST SETUP: 

TEST SW1 

tpdZH open 
tpdZL closed 
tpdHZ closed 
tpdLZ closed 
tpdLH closed 
tpdHL closed 

3 STATE 
DRIVER 

SW2 

closed 
open 
closed 
closed 
closed 
closed 

"5pf for tpdLZ and tpdHZ 

1...----1 

VOUT -bO.05V ~02V 

a. Input Buffer 

8A1200 T EXTERNAL 
Vcc 

b. Active Pullup Output 

8A1200 T EXTERNAL 
Vcc 

2K 

r '5Pf 

c. Open Collector Output 

WAVEFORMS: 8A1200+EXTER. 
I NAL Vee 

+ 

WAVEFORMS: 

VIN~ 
ItPdHL L"::= 
~ 'tpdLH-[ 

VOUT~ 

WAVEFORMS: 

VIN~ 
ItPdHL L"::= 
~ "pdLH[ 

VOUT 

i !2K 
I 
I SW1 
IVOUT 

vlNe~ 
IPdZH-1 1_ ~ l-tPdHZ 

~!05V 

vlNe~ 
'PdzLJ-1 -I l-tPdLZ 

VOUT~O.5V VOUT~'.5V ~ 

VIN~ 
I'PdHL L"::= 
~ 'tpdLH-[ 

VOUT~ 

d. Three·State Output 

Figure 5. Test Circuits 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

FEATURES 
• Customer programmable LSI 

• 1144 ISL (NAN D) gates 
• Two·layer metal interconnection 

• 52 Schottky buffers 

• 60 1/0 buffers 
• LSTTL compatible 

• Standard PN P inputs 
• SmA output current sink 
• -55°C to +125°C ambient temperature 

• 4ns gate speed (typical) 
• Speed· power product-O.7 picojoules 

6S pin package 

PRODUCT DESCRIPTION 
The BA1260 Gate Array (Figure 1) is an uncommitted array of 
ISL gates (Figure 2), Schottky buffers (Figure 3) and LSTTL· 
compatible 1/0 cells (Figure 4). Thus, up to 1200 gates can be 
custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
BA1260 array is based on a technological subset of LSI called 

8A1260 

ISL (Integrated Schottky Logic). ISL combines the features of 
Schottky and the density of 12L Bipolar technologies. 

Designing with the BA1260 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. Refer to Table 1 for a comparison of ISL 
and 74LS logic functions. The design techniques and the imple· 
mentation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 1144 ISL NAND gates, using two layers of 
metal routing. Fifty·two Schottky buffers are provided to drive 
multi·load internal clock or enable signals. For external inter· 
face, up to 60 LSTTL 1/0 buffers can be specified. Each 1/0 can 
be configured as 1·of·4 input buffers, 1·of·4 output buffers, or 
as a combination of one input buffer and one output buffer for 
a transceiver. 

ORDERING INFORMATION 
Contact Local Sales Representative 

RESISTOR O--¥I\r+-E::-~=~--+--i<J-<»OUTPUTS 
INPUT 

DIRECT 
INPUT 

Note: Any four of the ftve outputs 
can be used but not all five 
at the same time 

Figure 2. ISL Gate-Schematic Diagram 

RESISTOR 
INPUT 

DIRECT 

vee 

~OUTPUT 
INPUT -= 

Figure 1. Internal Configuration of SA1260 Figure 3. Schottky Buffer-Schematic Diagram 
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ISL GATE ARRAY 8A1260 

INPUT/OUTPUT CELLS 
All signals within the array interface to external pins via 1/0 
buffers located around the device perimeter 

A description plus the symbolic, logic, and schematic repre­
sentation for each 1/0 cell are shown in Figure 4 

INPUT BUFFERS 

DESCRIPTION: 

Low Power Schottky input 
buffer with internal 
feedback and direct output. 

SCHEMATIC: 
Vee 

SYMBOL & LOGIC: 

11------1 
liN I 

i~ 
I I 
L ______ ~ 

TO ARRAY 
OR 

TO THREE·STATE 

DESCRIPTION: 

Low Power Schottky input 
buffer with internal 
feedback and diode output. 

SCHEMATIC: 
vce 

L-t=~==--t--l-oIN FROM ARRAY 

DESCRIPTION: 

Internal driver with 
direct output. 

SCHEMATIC: 
vee 

SYMBOL & LOGIC: 

11-------1 
110 I 

i Qt 
I I 
L ______ ~ 

TO ARRAY 
OR 

TO THREE·STATE 

DESCRIPTION: 

Internal driver with 
diode output. 

SCHEMATIC: 
vee 

'-----t---------t-oIN FROM ARRAY 

Figure 4. Description and Symbolic, Logic, and 
Schematic Representation of Eight I/O Cells 
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ISL GATE ARRAY 

OUTPUT BUFFERS 

DESCRIPTION: 

Low Power Schottky output 
buffer with totem pole 
active pullup. 

SCHEMATIC: 

10K 

SYMBOL & lOGIC: 

vee 

65K 50Q 

15K 15K 

DESCRIPTION: 

low Power Schottky three' 
state output buffer. 

SCHEfvlATIC: 

15K 

1K 

THREE.~ff,.~ 0--<O--"(B",ASI\E~) +---( 

10K 

8A1260 

SYMBOL & lOGIC: 

~
----.-;l Z I TS 1 

I I 
I I 
I . I 
I Ii! I 

L ______ ..-J 
Vee 

65K 

15K 

50Q 
(BASE) 

Preliminary Preliminary 

DESCRIPTION: 

Low Power Schottky output 
buffer with open-collector 
output. 

SCHEMATIC: 

9-40 

SYMBOL & LOGIC: 

Vee 

10K 65K 

DESCRIPTION: 

Low Power Schottky output 
buffer with open-collector 
output. Enabled from a 
three-state enable signal. 

SCHEMATIC: 

15K 

SYMBOL & lOGIC: 

~
-----~ 

Z I EOC I 
i I 
I I 
I . I 
I - I 
L ______ ..-J 

vcc 

10K 6.5K 

TH REE.~ff,.~ D-<H'"K'v-£ 

I:~~o--+O--r--~--£ 

15K 

Figure 4. (continued) Description and Symbolic, logic, and 
Schematic Representation of Eight 1/0 Cells. 
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BIPOLAR LSI PRODUCTS 

ISl GATE ARRAY 8A1260 

TYPICAL PERFORMANCE CHARACTERISTICS 
Overall performance of the gate array is determined by the 
following parameters: 

• Discrete gate delays 

Gate delays are subject to several variables, anyone of which 
can affect the overall circuit performance. An analysis of these 
variables is shown in the accompanying graphs. 

• Gate current (Iss) and gate voltage (Vss) 

• Junction Temperature (TJ) 

ISL GATE DELAY vs Vss 
10 
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TJUNCTION ("C) 

CHANGE IN GATE DELAY 
FOR INPUT BUFFERS AND 

SCHOTTKY BUFFERS vs 
FAN·OUT 

I 
I 
I -

- t~dHIL 

N 
~. 

-r-- IpdL;;' b.. 
........ 

I r---
I 
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NO. OF LOADS 

POWER DISSIPATION 

10 

SCHOTTKY BUFFER 
GATE DELAY vs Vss 

-r--:s:..IJ=-55"C 
~ TJ=25"~ 

- TJ lk5"6 

I 

1.2 1.4 1.6 1.8 

Vss (VOLTS) 

-

2.0 

ISL GATE DELAY vs FAN·OUT 
20,,-,-,-,-,-,-,-,-,-, 
18 
16 
14~~~~~~~-4·-4~ 

~ 12~~~~~-,-4-4-4~ 
:5 10 

j.. 8 

10 
9 

o 

NO OF ACTIVE LOADS 

ADDED GATE DELAY 
vs FAN·IN 

(l~d~H ~Ol ~tt~cI~d 
by f~n.il) 1 1 1--~ 

.1. 1 .I.J. V ./ ,--t- Vss = 1.35V/ V 

/ 
-

/ ~SS=I.65V 

'/ 
1/ 

o 
NO. OF INPUTS (nol dummy loaded) 

-Dummy loaded Inputs cause NO added gate delay 

The maximum power dissipation for any given implementation 
of the 8A1260 gate array is given by the following equation. 

Maximum Power (in mW) = 0.25 mW x number of ISL gates 

NOTE 

.. .s 
-' 
J: .., 
~ 

5.0 
4.5 
4.0 
3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
0.5 

o 

ADDED GATE DELAY vs 
INPUT WIRE LENGTH 

v 
V 

./ 
I V 

Y 

o 10 20 30 40 50 60 70 80 90 100 
LENGTH OF INPUT WIRE (GRIDS) 

(1 Grid = 17 Microns) 

plus,7 mW x number of IN, IN7, 
10, and 107 

plus, 0.5V x load current (in rnA) of 
output buffers plus, 0.25 mW x number of Sc~ottky 

buffers used 

plus,8 mW x number of AP, OG, 
EOG, and TS 

Load Current = maximum IOL for selected temperature range x the total 
number of output buffers and transceivers that can simutaneously be at 
low output state 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1260 

Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS 

LOGIC FUNCTION PARAMETERS3 ISL1 74LS LOGIC FUNCTION PARAMETERS3 ISL1 74LS 

NAND (7400) Power (in mW) 0.30 2.00 D FLlp·FLOP (7474) Power (In mW) 1.50 20.00 
TON (in ns) 2.00 15.00 C Q TON (in ns) 28.00 40.00 
TOFF (in ns) 10.00 15.00 TOFF (in ns) 28.00 40.00 

AND (7408) Power (in mW) 0 11.00 D LATCH (7475) Power (in mW) 1.20 30.00 
TON (in ns) 0 20.00 DATA Q TON (in ns) 5.00 17.00 
TOFF (in ns) 22 15.00 TOFF (in ns) 12.00 17.00 

EXCLUSIVE OR (7486) Power (in mW) 1.20 12.50 4·INPUT MUX (94153) Power (in mW) 1.50 25.00 
TON (in ns) 18.00 22.00 DATA Q TON (in ns) 7.00 26.00 
TOFF (in ns) 24.00 30.00 TOFF (in ns) 16.00 26.00 

EXCLUSIVE NOR Power (in mW) 0.90 18.00 Notes 

(74266) 15.00 30.00 1 Power and delay times are given for 150°C max TON (in ns) 
TOFF (in ns) 16.00 30.00 2 T OFF IS 2 nanoseconds for each Input, T OFF can be reduced 

to 0 nanoseconds with a pullup call which uses 0 3 mW 

AC AND DC ELECTRICAL CHARACTERISTICS 
Conditions: 

Commercial- Military-

Vee = 5.0V (± 5%) 
Vss = 1.5V (± 10%) 
TA = O°C to 70°C 

Vee = 5.0V (± 10%) 
Vss = 1.5V (± 10%) 
TA = -55°C to 125°C 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER DESCRIPTION RATING 

Vee Supply voltage +7.0 

Vss ISL gate supply voltage +7.0 

EIN Input voltage, continuous -0.5 to +5.5 

liN Input current, continuous -30 to +1.0 

3 LS power diSSipation IS based on Vee = IMAX 

UNIT PARAMETER DESCRIPTION RATING UNIT 

V Vo Voltage appl ied to open- -0.5 to +7.0 V 

V collector output in 
off-state 

V TA Ambient temperature, -55 to +125 °C 
operating 

mA TSTG Storage temperature -65 to +150 °C 

PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARY) 

UNITS 
MIN TYP MAX MIN TYP MAX 

ISLGAT! (lniemlll) 

Iss/G Power supply current 190 190 I'A 
per gate 

ILF Input load factor 1 1 Unit load 

FO Fan-out 4 4 Unit load 

tpdAV Average gate propagation Fan·in = one (1) ISL gate 4 6 4 6 ns 
delay or Schottky buffer 

t tQdLH + tQdHL 
pdAV 2 Fan-out = one (1) ISL gate 

or Schottky buffer 

tpdHL High·to·low propagation 1 2 1 2 ns 
delay Delay is inferred from 

tpdLH Low-to-high propagation circuit simulation 7 10 7 10 ns 
delay 
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PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARy) 

UNITS 
MIN TVP MAX MIN TVP MAX 

SCHOTTKY BUFFeR (Inlemal) 

IBB/G Power supply current 190 190 flA 
per gate 

ILF Input load factor 1 1 Unit load 

FO Fan-out 10 10 Unit load 

tpdAV Average gate propagation Fan-In = one (1) ISL gate 4 6 4 6 ns 
delay t t or Schottky buffer 

tpdAV = PdLH; pdHL 
Fan-out = one (1) ISL gate 

or Schottky buffer 

tpdHL High-to-Iow propagation 1 2 1 2 IlS 
delay Delay is inferred from 

tpdLH Low-to-high propagation circuit simulation 7 10 7 10 ns 
delay 

INPUT BUFFERS: IN, IN1. 10, and 107 

Icc Power supply current VIN=3V(IN from Array=H) 1_30 1.40 mA 

VTH Input threshold voltage 0.80 2.0 0.80 2.0 V 

VCD Input clamp diode voltage IIN=-18mA -1.5 -1.5 V 

IlL Input low current VIN = O.4V -20 -20 flA 

IIH Input high current VIN =2.7V 20 20 flA 

II Max input high current VIN = 5.5V, Vee = Max 100 100 flA 

FO INB & 100 "to array" 10 10 Unit load 
outputs 

EOCD & 100 "to three- 16 16 Unit load 
state" outputs 

tpdLH Propagation delay, low-to· 5 8 5 8 ns 
high F.O. = one (1) ISL load 

tpdHL Propagation delay, high-to- 2 4 2 4 ns 
low F.O.=one (1) ISL load 

tpdLH Propagation delay, low-to- (See Fig. 5a) 3 4 3 4 ns 
high F.O. =ten (10) 
ISL loads 

tpdHL Propagation delay, high-to- 4 5 4 5 ns 
low F.O. = ten (10) 
ISL loads 

OUTPUT BuFFeR: AI' (Active Pullup) 

Icc Power supply current From array = high 1.38 1.50 mA 

ILF Input load factor 3 3 Unit loads 

VOL Output low voltage IOL=8mA 500 mV 
IOL=4mA 400 mV 

VOH Output high voltage IOH=-4OOfiA 2.7 2.5 V 

los Output short circut VOUT=OV -15 -100 -15 -100 mA 
current 
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PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARY) 

UNITS 
MIN TYP MAX MIN TYP MAX 

OUTPUT BUFFER: AP (Active Pullup) (continued) 

tpdLH Propagation delay, low-to- 4 8 4 8 ns 
high output 

tpdHL Propagation delay, high- (See Fig. 5b) 4 8 4 8 ns 
to-low output 

OPEN COLLECTOR. OUTPUT BUFFERS; oc AND fOC (preliminary) 

Icc OC power supply current From array = high 1.38 1.50 mA 

EOC power supply From array = low, 1.98 2.10 mA 
current From T.S. = high 

ILF Input load factor 3 3 Unit load 
"from array" 

Input load factor 3 3 Unit load 
"from T.S." 

VOL Output low voltage IOL=8mA 500 mV 
IOL=4mA 400 mV 

IOH Output high current VOUT=5.5V 20 20 /-,A 

tpdLH Propagation delay, 9 TBD 9 TBD ns 
low-to-high output 

tpdHL Propagation delay, (See Fig. 5c) 8 TBD 8 TBD ns 
high-to-Iowoutput 

THREE·STATE OUTPUT BUFFERS: TS 

Icc TS power supply current From T.S. = high 1.98 2.10 mA 
From array = low 

ILF Input load factor, 3 3 Unit load 
either Input 

VOL Output low voltage IOL=8mA 500 mV 
IOL=4mA 400 mV 

VOH Output high voltage 10H =-400/-,A 2.7 25 V 

los Output short circuit VOUT=OV -15 -100 -15 -100 mA 
current 

10LZ Three-state off current, VOUT= O.4V - 20 -20 /-,A 
output low 

10HZ Three-state off current, VOUT= 2.4V 20 20 /-,A 

tpdLH Propagation delay, low-
RL=2K 4 9 4 9 ns 

to-high output (Note) 

tpdHL Propagation delay, high-
CL = 15pf 6 10 6 10 ns 

to-low output (Note) 

tpdZL Propagation delay, HI-Z 11 14 11 14 ns 
to low output 

tpdZH Propagation delay, HI-Z 10 13 10 13 ns 
to high output 

tpdLZ Propagation delay, LOW (See Fig. 5d) 6 12 6 12 ns 
to HI-Z output 

tpdHZ Propagation delay, high 7 7 7 7 ns 
to HI-Z output 

NOTE Guaranteed value IS tps(Ave) 
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TEST SETUP: 

EXTERNAL -+- 8A1260 

WAVEFORMS: 

3V 

VIN~ 

8A1260 

EQUIVALENT CIRCUIT OF 
ISL UNIT LOAD: 

Vee 

~~ 
eUFFER !L.~--'-- I tpdHL I I 

~_ :rdL~1 
VOUT ~O:05V I---I~ 

~.2V 

TEST SETUP: 

TEST SETUPS: 

TEST SETUPS: 

TEST SWI 

tpdZH open 
tpdZl closed 
tpdHZ closed 
tpdlZ closed 
tpdlH closed 
tpdHl closed 

3 STATE 
DRIVER 

SW2 
closed 
open 
closed 
closed 
closed 
closed 

·5pf for tpdLZ and tpdHZ 

a. Input Buffer 

8A1260 T EXTERNAL 
Vee 

WAVEFORMS: 

VIN~ 
~~ 
~-I rtpdlH-! 

VOUT~ 

b. Active Pullup Output 

8A1260 T EXTERNAL 
Vee WAVEFORMS: 

VIN~ 
~ !..2= 
~! 'tPdiii! 

VOUT~ 

c. Open Collector Output 

8A1260 + EXTER· 
I NAl vee 

i 12K 
, 
, 
,VOUT 

, 
, 

SWI 

5K 

':I*15pf ~ t SW2 

WAVEFORMS: 

d. Three·State Output 

Figure 5. Test Circuits 
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tPdZl~I~1 ~I ,-tPdlZ 

VOUT~.5V 

VIN~ 
~~ 
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VOUT~ 
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ISL GATE ARRAY 

FEATURES 
• Customer programmable LSI 
• 1408 ISL (NAND) gates 
• Two·layer metal interconnection 
• 64 Schottky buffers 
• 42 I/O buffers 
• LSTTL compatible 
• Standard PNP inputs 
• 8mA output current sink 
• - 55°C to + 125°C ambient temperature 
• 4ns gate speed (typical) 
• Speed· power product-0.7 picojoules 
• 28, 40, or 44·pin package 

PRODUCT DESCRIPTION 
The 8A 1542 Gate Array (Figure 1) is an uncommitted array of ISL 
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL· 
compatible I/O cells (Figure 4). Thus, up to 1400 gates can 
be custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 8A 1542 
array is based on a technological subset of LSI called ISL (In· 
tegrated Schottky Logic). ISL combines the best features of low· 
power Schottky and 12L Bipolar technologies. 

42 110 BUFFERS 
BUFFERS & BONDING PADS 1408 ISl GATES 64 SCHOTTKY BUFFERS 
OCCUpy DEVICE PERIMETER 26 ROWS)( 22 COLUMNS (X2) TWO VERTICAL COLUMNS 

GLOBAL POWER 
BUS (Vas) 

GLOBAL GROUND 

Figure 1. Internal Configuration of 8A1542 ISL Gate Array 

8A1542 

Designing with the 8A1542 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array- refer to Table 1 for a comparison of ISL and 
74LS logic functions. The design techniques and the implemen· 
tation processes are analogous to the design of a Printed Circuit 
Board. 

Logic functions are defined by the user and are implemented by 
interconnecting 1408 ISL NAND gates, using two layers of metal 
routing. Sixty·four Schottky buffers are provided to drive multi· 
load internal clock or enable signals. For external interface, up 
to 42 LSTTL I/O buffers can be specified. As shown in Figure 4, 
each I/O can be configured to implement anyone of 11 different 
functions: inputs, input/output, totem· pole, open collector, and 
three·state. 

ORDERING INFORMATION 
Contact Local Sales Representative 

RESISTOR o-""'~+-E-~=~--+--i<l--oIOUTPUTS 
INPUT 

DIRECT 
INPUT 

Note. Any four of the five outputs 
can be used but not all hve 
at the same lime 

Figure 2. ISL Gate-Schematic Diagram 

vee 

RESISTOR~OUTPUT 
INPUT 

DIRECT 
INPUT -=-

Figure 3. Schottky Buffer- Schematic Diagram 
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INPUT/OUTPUT CELLS 
All Signals within the array interface to external pins via 1/0 buf­
fers located around the device perimeter. A description plus the 

symbolic logic, and schematic representation for each 1/0 cell 
are shown in Figure 4. 

INPOTIUFFllRS 
DESCRIPTION: 

Low power Schottky input 
buffer with low current PNP 
input transistor. 

SCHEMATIC: 

Vee 

15K 6.5K 

DESCRIPTION: 

Input with three-state driver. 
This is a back-to-back config­
uration of an input buffer and 
and internal three-state driver 
(INB+ lOCO). 

SCHEMATICS: 

lOCO Vee 

10K 6.5K 

1.5K 

SYMBOL & LOGIC: 

r--------, 

iIA_: 
I~I 
I I 
L ______ ..J 

TO 
ARRAY 

TO 
THREE·STATE 
BUS 

INB 

DESCRIPTION: 

Input cell with output driver for 
driving the three-state enable 
of three-state output cells. 

SCHEMATIC: 

15K 

vee 

15K 

vee 

6.5K 

6.5K 

TO 
ARRAY 

Figure 4. Description and Symbolic, Logic, and 
Schematic Representation 01 Eleven I/O Cells 

Signetics 

SYMBOL & LOGIC: 

r,--------, 

iE~: 
I~I 
I I L ______ ..J 

TO 
THREE·STATE 
BUS 

SYMBOL & LOGIC: 

i IODU& I I 

:=-~ 
I~ L ______ ...J 
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OUTPUT BUFFERS 

DESCRIPTION: 

Standard low power Schottky 
output buffer with totem pole 
active pull-up, 

SCHEMATIC: 

SYMBOL & LOGIC: 

r------..., 

:~: 
I~I 
I I 
L ______ ..J 

DESCRIPTION: 

Standard three-state low power 
Schottky output. 

SCHEMATIC: 

8A1542 

SYMBOL & LOGIC: 

r;------..., 

~
:TSZ l 
I I 
I I 
I I 
I I 
L ______ .J 

Vce 
Vcc 

15K 

1K 

THREE-~ffT~ o--< .... (-'\BA"'SlyEI-+-__ -I. 

10K 

15K 15K 

6,5K 

1,5K 

50Q 
(BASEl 

Preliminary Preliminary 
DESCRIPTION: 

Low power Schottky output 
buffer with open-collector 
output. 

SCHEMATIC: 

9-48 

Vee 

SYMBOL & LOGIC: 

r------..., 

:~l 
I~I 
I I 
L ______ ..J 

10K 6,5K 

DESCRIPTION: 

Low power Schottky output 
buffer with open-collector 
output. Enabled from a three­
state enable signal. 

SCHEMATIC: 

15K 

SYMBOL & LOGIC: 

~
rr:oc~---~ 

I I 
I I 
I I 
I I 
I I 
L ______ -.J 

Vcc 

10K 6,5K 

THREEXf,p,.~ Q-<t--'lA'Kf'y--I: 

::~A~o--iQ--r--~--~ 

15K 

Figure 4_ (continued) Description and Symbolic, Logic, and 
Schematic Representation of Eleven 110 Celis 
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TRANSCEIVERS 

DESCRIPTION: 

Open-collector transceiver_ 
This is a back-to-back configu­
ration of an input buffer and an 
open-collector output buffer 
(lNB+OC)_ 

SCHEMATIC: 

DESCRIPTION: 

Enabled open-collector trans­
ceiver. This is a back-to-back 
configuration of an input buffer 
and an enabled open-collector 
output buffer (INB + EOC). 

SCHEMATIC: 

15K 

1K 

THREE-~:A~~ D-<.,.(..,BA",S ... E_) Ht"" 

Preliminary 

vee 

6.SK 15K 6.5K 

1.5K 

Preliminary 

vee 

6.5K 15K 6.5K 

:R~~~o-~3--+---+-£ 

1.SK 

Figure 4_ (continued) Description and Symbolic, Logic, and 
Schematic Representation 01 Eleven 1/0 Cells 

Signetics 

8A1542 

SYMBOL & LOGIC: 

~
rlOC----l 

I I 
oc I 

I I 
I I 
I I 
L ______ ...l 

SYMBOL & LOGIC: 
r,-------, 
IlEOC I 

I Z I 

I 
I 
I 
I 

I I 
L ______ ....l 
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TRANSCEIVERS (ContiAu.d) 

DESCRIPTION: 

Three·state transceiver. This is 
a back·to·back configuration of 
an input buffer and a three· 
state output in one 1/0 cell 
(INB+ TS). 

SCHEMATIC: 

15K 

lK 

THREE.::A~~ o-< ... (",BANS ... E)-+--t: 

OTHER 

DESCRIPTION: 

Same as EOCD, except input is 
designed to interface with ISL 
gates. This cell is used inter· 
nally and does not interface to 
an external pin. 

SCHEMATIC: 

vee 

10K 

9-50 

1.5K 

6.5K 

I.SK 

TO 
THREE·STATE 
BUS 

Vee 

Figure 4. (continued) Description and Symbolic, Logic, and 
Schematic Representation of Eleven I/O Cells 
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ISL GATE ARRAY 8A1542 

TYPICAL PERFORMANCE CHARACTERISTICS 
Overall performance of the gate array Is determined by the 
following parameters: 

• Discrete gate delays 

Gate delays are subject to several variables, anyone of which 
can affect the overall circuit performance. An analysis of these 
variables Is shown in the accompanying graphs. 

• Gate current (lee) and gate voltage (Vee) 
• Junction Temperature (TJ) 
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For the purpose of package selection, the maximum power dissi· 
pation for any given implementation of the SA 1542 gate array is 
given by the following equation. 
Maximum Power (in mW) = 0.25 mW x number of ISL NOTE' 

5.0 

4.5 

4.0 

3.5 .. 3.0 S. .... 2.5 :z: 
J 2.0 

1.5 

1.0 

0.5 

o 

ADDED GATE DELAY VS 
INPUT WIRE LENGTH 

v 
V 

./ 
V 

V 
./ 
o 10 20 30 40 50 60 70 80 90 100 

LENGTH OF INPUT WIRE (GRIDS) 
(1 Grid = 17 Microns) 

plus, S mW x number of AP, OC, EOC, TS 
and 100 buffers 

plus, 5 mW x number of EOCO, INB, and 
lOCO buffers 

plus, 0.5V x load current (in mAl of output 
buffers 

plus, 0.25 mW x number of Schottky buf· 
fers used 

plus, 12 mW x number of TTS, TOC, and 
TEOC buffers 

Load Current = maximum IOL for selected temperature range x the total 
number of output buffers and transceivers that can simuitaneusly be at 
a low output state. 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1542 

Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS 

LOGIC FUNCTION PARAMETERS3 ISL' 74LS LOGIC FUNCTION PARAMETERS3 ISL' 74LS 

NAND (7400) Power (in mW) 0.30 2.00 D FLlp·FLOP (7474) Power (in mW) 1.50 20.00 
TON (in ns) 2.00 15.00 C-O TON (in ns) 28.00 40.00 
TOFF (in ns) 10.00 15.00 TOFF (in ns) 28.00 40.00 

AND (7408) Power (In mW) 0 11.00 D LATCH (7475) Power (in mW) 1.20 30.00 
TON (in ns) 0 20.00 DATA-a TON (in ns) 5.00 17.00 
TOFF (In ns) 22 15.00 TOFF (in ns) 12.00 17.00 

EXCLUSIVE OR (7486) Power (In mW) 1.20 1250 4·INPUT MUX (74153) Power (in mW) 1.50 25.00 
TON (In ns) 18.00 22.00 DATA-a TON (in ns) 700 26.00 
TOFF (in ns) 24.00 3000 TOFF (in ns) 16.00 26.00 

EXCLUSIVE NOR (74266) Power (in mW) 0.90 1800 Notes 

TON (in ns) 1500 3000 1 Power and delay times are given for 150°C MAX 

TOFF (in ns) 1600 3000 
2 T OFF IS 2ns for each Input, T OFF can be reduced to Ons with a pullup cell which 

uses 0 3 mW 
3 LS power diSSipation IS based on VCCx IMAX 

AC AND DC ELECTRICAL CHARACTERISTICS 
Conditions: Commercial-

Vcc= 5.0V (± 5%) 
VBB = 1 5V (± 10%) 
TA' =O"C to 70"C 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER DESCRIPTION 

VCC Supply voltage 

VBB ISL gate supply voltage 

EIN Input voltage, continuous 

liN Input current, continuous 

PARAMETER 

ISL GATE (Internal) 

IBBIG Power supply current per gate 

ILF Input load factor 

FO Fanout 

tpdAV Average gate propagation 
delay 

tpdAV = 
tpdLH + tpdHL 

2 

tpdHL2 High·to·low propagation delay 

tpdLH2 Low·to·high propagation delay 

sCHOTTKY SUFFER (Intarnal) 

IBSIG Power supply current per gate 

ILF Input load factor 

FO Fanout 

tpdAV Average gate propagation 
delay 

t _ tpdLH + tpdHL 
pdAV - 2 

tpdHL2 H igh·to·low propagation delay 

tpdLH2 Low·to·high propagation delay 

9·52 

Military-
Vcc= 5 OV (± 10%) 
VBB = 1.5V (± 10%) 
TA' = -55"C to 125"C 

RATING UNIT PARAMETER 

+70 V Vo 

+70 V 

-05 to +5.5 V TA 

-30 to +1.0 mA 
TSTG 

DESCRIPTION RATING UNIT 

Voltage applied to open· -05 to + 7.0 V 
collector output in off·state 

Ambient temperature, -55to+125 "C 
operating 

Storage temperature -65 to+150 "C 

TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARY) 

UNITS 
MIN TYP MAX MIN TYP MAX 

190 190 ~A 

1 1 Unit load 

4 4 Unit load 

Fan·in = one (1) ISL gate or 4 6 4 6 ns 
Schottky buffer 

Fan·out = one (1) ISL gate or 
Schottky buffer 

Delay is inferred from 1 2 1 2 ns 
circuit simulation 7 10 7 10 ns 

190 190 ~A 

1 1 Unit load 

10 10 Unit load 

Fan·in = one (1) ISL gate or 4 6 4 6 ns 
Schottky buffer 

Fan·out = one (1) ISL gate or 
Schottky buffer 

Delay is inferred from 1 2 1 2 ns 
circuit simulation 7 10 7 10 ns 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1542 

PARAMETER TEST CONDITIONS 
LIMITS (COMMERCIAL) LIMITS (MILITARy) 

UNITS 
MIN TVP MAX MIN TVP MAX 

tNTEJ'iINAL BUFFERS: 100, IOCD (Internal) 

ICC lOCO power supply current From array = high 1.38 1.50 rnA 

100 power supply current VIN = 3V, from array = high 253 2.75 rnA 

ILF Input load factor 3 3 Unit load 

FO Fanout 

To T.S. (110 only) (drives 3-state inputs only) 16 16 Inputs 

To Array (110 only) (drives internal gates) 10 10 Umt loads 

tpdAV Average propagation delay Fan in = one (1) ISL gate or 10 
Schottky buffer 

14 10 14 ns 

tpdAV= tpdLH + tpdHL Fan out = one (1) from 

2 3-state input of 
an output buffer 

INPUT BUfFERS: INB, EOeD, TEOO~ {u. arrayS. 100 (10 array). TOe {to array" rrsa (to alT". 

ICC TOC, supply current VIN = 3V, from Array = L 1.76 1.90 rnA 

INB, EOCO, supply current VIN=3V 1.15 1.25 rnA 

100, supply current VIN = 3V, from Array = H 2.53 2.75 rnA 

TEOC, supply current VIN = 3V, from TS = H, from 3.11 3.35 rnA 
Array = L 

TTS, supply current From Array = L, from TS = H 311 3.35 rnA 
VIN=3V 

VTH Input threshold voltage 0.8 2.0 0.80 20 V 

VCO Input clamp diode voltage IIN= -18mA -15 -1.5 V 

IlL Input low current VIN=0.4V -20 -20 ~A 

IIH Input high current VIN=2.7V 20 20 ~A 

II Max input high current VIN=55V, Vcc=Max 100 100 ~A 

FO INB & 100 "to array" outputs 10 10 Unit load 

EOCO & 100 "to 3-state" 16 16 Inputs 
outputs 

tpdLH Propagation delay, low-to-high 
F O. = one (1) ISL load 

5 8 5 8 ns 

tpdHL Propagation delay, high-to-Iow 2 4 2 4 ns 
F.O. = one (1) ISL load 

See Figure 5a 
tpdLH Propagation delay, low-to-high 3 4 3 4 ns 

F.O. = ten (10) ISL loads 

tpdHL Propagation delay, high-to-Iow 4 5 4 5 ns 
F.O.=ten (10) ISL loads 

. OUTPUT BUFFER! AP (Acttve Pullup) 

ICC Power supply current From array = high 1.38 1.50 rnA 

ILF Input load factor 3 3 Un.t loads 

VOL Output low voltage IOL=8mA 500 mV 

IOL=4mA 400 mV 

VOH Output high voltage 10H= -400~A 2.7 25 V 

lOS Output short circuit current VOUT=OV -15 -100 -15 -100 rnA 

tpdLH Propagation delay, low to high 4 8 4 8 ns 
output 

See Figure 5b 
tpdHL Propagation delay, high to low 4 8 4 8 ns 

output 
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ISL GATE ARRAY 

LIMITS (COMMERCIAL) 
PARAMETER TEST CONDITIONS 

Min Typ Max 

OPEN COLLECTOR. OUTPUT ,BUFfERS: oc. TOe fh'om 8my), IOC. TEOC (from array) 

Icc oe power supply current From array = high 

TOe power supply current From array = low 

EOC power supply current From array = low, 
from T.S. = high 

TEOC power supply current From array = low, 
from T.S. = high 

ILF Input load factor "from array" 3 

Input load factor "from T.S." 3 

VOL Output low voltage 10L = SmA 
10L = 4mA 

10H Output high current VOUT = 5.5V 

tpdLH Propagation delay low to high 
output See Figure 5c 

tpdHL Propagation delay high to low 
output 

THREE-STATE OUTPUT BUFFERS: TS, TIS (from 8mlY1 

Icc TS power supply current From T.S. = high 
From array = low 

TIS power supply current From array = low 
VIN = 3V, from T.S. = high 

ILF Input load factor, either input 3 

VOL Output low voltage 10L = SmA 
10L = 4mA 

VOH Output high voltage 10H = - 400"P- 2.7 

los Output short circuit current VOUT = OV -15 

10ZL Three-state off current, output VOUT = O.4V 
low 

10ZH Three-state off current, output VOUT = 2.4V 
high 

tpdLH Propagation delay, low to high 
output 

tpdHL Propagation delay, high to 
low output 

tpdZL Propagation delay, HI Z to low 
output See Figure 5d 

tpdZH Propagation delay, HI Z to 
high output 

tpdLZ Propagation delay, low to 
HI Z output 

tpdHZ Propagation delay, high to 
HI Z output 

NOTES. 
1 Maximum power dissipation limit of Circuit is determined by package selection 

2 Guaranteed value IS tpdAV. 
3 For all Input parameters on TEOC and TTS, the "from Three-State" Input should be hIgh. 
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1.3S 

1.76 

1.96 

3.11 

500 

20 

9 TBD 

S TBD 

1.96 

3.11 

500 

-100 

-20 

20 

4 9 

6 10 

11 14 

10 13 

6 12 

7 7 

8A1542 

LIMITS (MILITARY) 

Min Typ Max 
UNITS 

~Inary 

1.50 mA 

1.90 mA 

2.10 mA 

3.35 mA 

3 Unit load 

3 Unit load 

mV 
400 mV 

20 "P-
9 TBD ns 

S TBD ns 

2.10 mA 

3.35 mA 

3 Unit load 

mV 
400 mV 

2.5 V 

-15 -100 mA 

-20 "P-

20 "p-

4 9 ns 

6 10 ns 

11 14 ns 

10 13 ns 

6 12 ns 

7 7 ns 



BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 8A1542 

TEST SETUP: WAVEFORMS: EQUIVALENT CIRCUIT OF 
ISL UNIT LOAD: 

EXTERNAL ~ 8AI200 ------------3V 

~Iii_ L­
L... __ .... !~-

VIN--.i-I \t: 1.3V 

tpdHl ---1--1.. I tpdlH 

VOUT -\-,-O.05V ..y:=c.. O.2V 

TEST SETUP: 

TEST SETUP: 

a. Input Buller 

8A1542T EXTERNAL 
Vee 

b. Active Pull up Output 

8A1542 T EXTERNAL 
Vee 

2K 

llSpI 
c. Open Collector Output 

+ 

WAVEFORMS: 

VIN~ 
I tpdHl k': 
~j tpdutj 

VoUT~ 

WAVEFORMS: 

VIN~ I tpdHl L'== :::J 'lpdLH-1 
VoUT~ 

TEST SETUPS 8A1542~ EXTER· I NAl Vee 

WAVEFORMS: 

TEST SWI 

tpdZH open 
tpdZl closed 
tpdHZ closed 
tpdLZ olosed 
tpdlH olosed 
tpdHl closed 

3 STATE 
ORIVER 

SW2 
closed 
open 
closed 
closed 
olosed 
closed 

·Spl lor tpdLZ and tpdHZ 

! 12K 

SWI 

, 
':1_ -15pf ~ J. SW2 

vtN~ I tpdHl L'== 
:::J 'iPdLtfl 

VoUT~ 

d. Three·State Output 

Figure 5. Test Circuits 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

FEATURES 
• Customer programmable LSI 
• 1560 ISL (NAND) gates 
• Two-layer metal interconnection 
• 60 Schottky buffers 
• 64 1/0 buffers 
• LS TTL compatible 
• Standard PNP inputs 
• 8-, or 24-milliamperes output current sink 
• -55°C to +125°C ambient temperature 
• 4-nanosecond gate speed (typical) 
• Speed-power product - 0.7 picojoules 
• 68 pin package 

PRODUCT DESCRIPTION 
The 8A1664 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Figure 2), Schottky Buffers (Figure 3), and the 
LSTTL compatible I/O cells. Thus, up to 1600 gates can be 
custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
8A1664 array is based on a technological subset of LSI 
called ISL (Integrated Schottky Logic). ISL combines the 

64110 BUFFERS 

60 SCHOTTKY BUFFERS 

8A1664 

features of Schottky and the density of 12L Bipolar 
technologies. 

Designing with the 8A 1664 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. The design techniques and the implemen­
tation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 1560 ISL NAND gates, using two layers 
of metal routing. Sixty Schottky buffers are provided to drive 
multi-load internal clock or enable signals. For external 
interface, up to 64 LS TTL I/O buffers can be specified. Each 
8-milliampere I/O site can be configured as 1-of-6 input! 
internal buffers or as 1-of-8 output buffers; each 
24-milliampere I/O site can also be configured as 1-of-6 
input/internal buffers but the output buffer configuration can 
be 1-of-12. For a transceiver, either I/O site can be connected 
in combinations of one input and one output buffer. 

ORDERING INFORMATION 
Contact Local Sales Representative 

v = 0 524V 

RESISTOR C>-'lN\r-+*,:~=+--~I<I-O())OUTPUTS 
INPUT 

DIRECT 
INPUT 

Note. Any four of the five outputs 
can be used but not all five 
at the same time 

Figure 2. ISL Gate - Schematic Diagram 

RESISTOR 
INPUT 

DIRECT 

~VBB OUTPUT 

INPUT -=-

Figure 1. Internal Configuration of SA 1664 Figure 3. Schottky Buffer - Schematic Diagram 
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BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

FEATURES 
• Customer programmable LSI 

• 1740 ISL (NAND) gates 

• Two-layer metal interconnection 

• 60 Schottky buffers 

• 72 1/0 buffers 

• LS TTL compatible 

• Standard PNP inputs 
• 8-, or 24-milliamperes output current sink 

• -55°C to +125°C ambient temperature 

• 4-nanosecond gate speed (typical) 

• Speed-power product - 0.7 picojoules 

• 40-, 44-, 50- or 68-pin packages 

PRODUCT DESCRIPTION 
The 8A1864 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Figure 2). Schottky buffers (Figure 3) and LSTTL­
compatible 110 cells. Thus, up to 1740 gates and 60 buffers 
can be interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
8A1864 array is based on a technological subset of LSI 
called ISL (integrated Schottky Logic). ISL combines the 

60 SCHOTTKY BUFFERS 

Figure 1. Internal Configuration of 8A 1864 

8A1864 

features of Schottky and the density of 12L Bipolar 
technologies. 

Designing with the 8A 1864 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and coding 
of metal interconnections between preprocessed logic gates 
on the array. The design techniques and the implementation 
processes are analogous to the design of a Printed Circuit 
Board. 

Logic functions are defined by the user and are implemented 
by interconnecting up to 1740 ISL NAND gates, and up to 
60 buffers, using two layers of metal routing. Sixty Schottky 
buffers are provided to drive multi-load internal clock or 
enable signals. For external interface, up to 64 LS TTL 110 
buffers can be specified. Each 8-milliampere 110 site can be 
configured as 1-of-6 inputlinternal buffers or as 1-of-8 out­
put buffers; each 24-milliampere 110 site can also be con­
figured as 1-of-6 input/internal buffers but the output buffer 
configuration can be 1-of-12. For a transceiver, either 110 site 
can be connected in combinations of one input and one out­
put buffer. 

ORDERING INFORMATION 
Contact Local Sales Representative 

v = 0.524 V 

RESISTOR O-'N'~-E-:~-+--+--f<l-O)OUTPUTS 
INPUT 

DIRECT 
INPUT 

Note: Any four of the five outputs 
can be used but not all five 
at the same time 

Figure 2. ISL Gate - Schematic Diagram 

RESISTOR 
INPUT 

DIRECT 

~VBB OUTPUT 

INPUT -=-

Figure 3. Schottky Buffer - Schematic Diagram 

Signetics 9-57 



BIPOLAR LSI PRODUCTS 

ISL GATE ARRAY 

FEATURES 
• Customer programmable LSI 
• 2016 ISL (NAND) gates 
• 72 Schottky buffers 
• 76 I/O buffers 
• LS TTL compatible 
• Standard PNP inputs 
• 8 rnA and 24 rnA output current sink 
• -55°C to +125°C ambient temperature 
• 4 ns gate speed (typical) 
• Speed power product -0.7 plcojoules 
• 28, 40, 68, or 84 pin package 

PRODUCT DESCRIPTION 
The 8A2176 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Figure 2), Schottky buffers (Figure 3) and LSTTL· 
compatible I/O cells. Thus, up to 2016 gates can be custom 
interconnected to provide the advantages of both Large Scale 
Integration (LSI) and proprietary design. The 8A2176 76 ar· 
ray is based on a technological subset of LSI called ISL (In· 

2018 ISL (NAND) GATES 

201elSL (NAND) GATES 

8A2176 

tegrated Schottky Logic). ISL combines the features of 
Schottky and the density of 12L Bipolar technologies. 

Designing with the 8A2176 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. The design techniques and the implemen· 
tation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 2016 ISL NAND gates, using two layers 
of metal routing. Seventy-two Schottky buffers are provided 
to drive multi-load internal clock or enable signals. For ex· 
ternal interface, up to 76 LSTTL I/O buffers can be specified. 

Each 8·milliampere I/O site can be configured as 1-of·6 
inputlinternal buffers or as 1·of·8 output buffers; each 
24-milliampere I/O site can also be configured as 1-01·6 
inputlinternal buffers but the output buffer conliguration can 
be 1·01·12. For a transceiver, either I/O site can be connected 
in combinations of one input and one output buffer. 

ORDERING INFORMATION 
Contact Local Sales Representative 

RESISTOR o---""" ...... +~~'t----'iHI<I-°IOUTPUTS 
INPUT 

DIRECT 
INPUT 

Note: Any four of the flv. outputl 
can be uled but not all five 
at the sarna tlma 

Figure 2. ISL Gate - Schematic Diagram 

Vaa 

RESISTOR~OUTPUT 
INPUT 

DIRECT 
INPUT '::' 

Figura 1. Internal Configuration of 8A1276 Figure 3. Schottky Buffer - Schematic Diagram 
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8A1200 EVALUATION CIRCUIT 

FEATURES 

REPRESENTATIVE LOGIC FUNCTIONS: 

• 8 to 1 Multiplexer (Figure 3)-similar to 74152. 
• 4·Bit Adder (Figure 4)-similar to 7483. 
• 4·Bit Universal Shift Register (Figure 5)-similar to 74194. 

SPECIAL TEST CIRCUITS. 

• D·flip flop wired as a toggle flip flop 
• Demonstration of fanout effects on ISL gates 
• Test of fanin and pattern sensitivity effects on ISL gates 
• Ring oscillators which show the basic gate delays of ISL gates 

and Schottky buffers under various layout and logical 
conditions 

8A1200/CG1001 EVALUATION CIRCUIT 

CG1001 

PRODUCT DESCRIPTION 

The BA1200/CG1001 Evaluation Circuit is a committed array of 
ISL gates, Schottky buffers, and LSTTL 1/0 cells, providing the 
user with several logic functions that can be easily and econ· 
omically implemented by the use of semi·custom LSI. Basically, 
the CG1001 provides a demonstration vehicle for characterizing 
design functions of the BA1200 ISL Gate Array; the demonstra· 
tion part contains logic functions that are representative of, and 
can be compared with, those of standard 7400·series parts. 

Also, the CG1001 contains several test configurations that can be 
used in evaluating circuit performance under various logical, 
topological, and environmental conditions. A block diagram of 
the Gate Array Evaluation Circuit is shown in Figure 2 and logic 
representations of each discrete function are shown in Figures 3 
through 6. 

ORDERING INFORMATION 
Contact Local Sales Representative 
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8A1200 EVALUATION CIRCUIT CG1001 

VBB 

C'N/SB TEST 

A0/WA TEST 

B0/FO TEST 

Al/OSC NC4 

81/0SC NC5 

A2/0SC S81 

'1/Ql 82/0SC NC3 

A3/0SC FC3 

'3/°3 B3/0SC S82 

OSL/OSC NC2 

151Y1 OSR/OSC NCI 

16/Y2 SCl/OSC FCI 

'7 /Y 3 SC0/Drv In/Discharge 

COUT CP/OIV Out 

03 MR/OSC FC2 

02 Test> Input 

01 OSC Enable 

00 Test Outputs Enable 

GNO VCC 

Figure 1. Package Configuration and Pin Designators of 
8A1200/CG1001 Evaluation Circuit 

Table 1. PIN DESCRIPTIONS OF EVALUATION CIRCUIT 

Pin No. Description I/O Cell Function 

1 GND -- Ground 

2,3,4 S2' Sl' S0 INB Multiplexer-select and test-select Input 

5 110 control EO CD Three-state control for PinS 7 through 15; H -=;; output/L == Input or 
th ree-state 

6 Y M OC Open-collector multiplexer output 

7,8,9,10 °0,°1, Q2' 03 If Pin 5 = High TTS Three-state shift register output 

10,1 1,1 2, 13'f Pin 5 = Low Multiplexer mputs 

11,12,13,14 Y 0' Y l' Y 2' Y 3 If Pin 5 = High TTS Three-state adder sum 

14,15 ,1 6,1 7 If Pin 5 = Low Multiplexer Inputs 

15 COUT TS Three-state carry out from adder 

16,17,18,19 D3, D2, D l , D0 INB Parallel data inputs for sh 1ft register 

20 GND -- Ground 

21 VCC -- +5V supply 

22 Test output enable 10D Three·state control for PinS 25, 28, and 30 through 38, H ~ output/ 
L == Input 

23 Osc enable INB Ring oscillator enable Input 

24 Test Input INB I nput for fan-out, Wired-AND, and Schottky buffer tests 

25 MR .f Pin 22 = Low TTS ActIve-low Input to reset shift regIster 

Osc FC2 If pin 22 ~ High Far-collector ring oscIllator #2 (output) 

26 CP if pm 22 ~ Low TTS Input clock for shift regIster 

D,v Out If pin 22 ~ High Toggle flip-flop output 

27 SCdDlv In/Discharge INB Input for multiplexer, flip-flop, and wIred-AND 

28 SCl If Pin 22 ~ Low TEOC Input for multIplexer select control W/SC0 

Osc FCl If Pin 22 IS High Far-collector ring oscillator #1 (output) 

29 DSR if Pin 22 = Low TOC Shift right serial Input 

Osc NCl If Pin 22 = HIgh Near-collector ring OSCillator #1 (output) 
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8A1200 EVALUATION CIRCUIT CG1001 

Table 1. PIN DESCRIPTIONS OF EVALUATION CIRCUIT (Cont'd) 

Pin No. Description 1/0 Cell Function 

30 DSL If pm 22 = Low TT5 Shift left serial Input 

Ose NC2 If pm 22 = High Near-collector ring oscillator #2 (output) 

31 63 If pin 22 = Low TT5 Adder Input 

Osc S62 If pm 22 = High Schottky buffer ring oscillator #2 (output) 

32 A3 If pm 22 = Low TTS Adder Input 

Osc FC3 If pm 22 = High Far-collector ring oscillator #2 (output) 

33 62 If pm 22 = Low TT5 Adder Input 

Osc NC3 If pin 22 = High Near-collector ring oscillator #3 (output) 

34 A2 If pm 22 = Low TTS Adder Input 

Osc 561 If pm 22 = High Schottky buffer flng oscillator #2 (output) 

35 6 1 if pm 22 = Low TTS Adder Input 

Osc NC5 If pm 22 = High Near-collector ring oscillator #5 (output) 

36 A1 If pm 22 = Low TTS Adder Input 

Ose NC4 If pm 22 = High Near-collector ring oscillator #4 (output) 

37 60 If pm 22 = Low TTS Adder Input 

F 0 test If pm 22 = High Fan-out test output 

38 A0 If pm 22 = Low TTS Adder Input 

WA test If pm 22 = High Wired-AND test output 

39 CIN If pm 22 = Low TTS Adder carry Input 

S6 test If pm 22 = High Schottky buffer test output 

40 V66 -- 1.5V bias for ISL cells 

FUNCTION TABLES 

8-TO-1 MU L TIPLEXER 
PIN 5 =L (INPUT) 
PIN 22 = L (TEST OUTPUTS OFF) 
PIN 23 = L (OSC OFF) 

Legend 
FUNCTlON~ S2 S1 S0 10 11 12 13 14 15 16 17 YM H= High voltage level 

PIN NO. ~ 2 3 4 7 8 9 10 11 12 13 14 6 h = High voltage level one setup time pnor to the 

L L L L X X X X X X X L 
Low~to-H,gh clock transitIOn 

L= Low voltage level 
L L L H X X X X X X X H 

Q= Low voltage level one setup time prior to the 

L L H X L X X X X X X L Low-to~High clock tranSItion 

L L H X H X X X X X X H dn(qn) = Lower case letters indicate the state of the 

referenced Input (or output) one setup 
L H L X X L X X X X X L time prior to the Low~to~High clock 

L H L X X H X X X X X H 
tranSitIOn 

t= Low-to-High clock transition 
9 

L H H X X X L X X X X L 
x= Don't care 

L H H X X X H X X X X H 
STATES -- H L L X X X X L X X X L 

H L L X X X X H X X X H 

H L H X X X X X L X X L 

H L H X X X X X H X X H 

H H L X X X X X X L X L 

H H L X X X X X X H X H 

H H H X X X X X X X L L 

H H H X X X X X X X H H 
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8A1200 EVALUATION CIRCUIT 

FUNCTION TABLES (cont'd) 

4-BIT SHIFT REGISTER 

FUNCTION --- CP MR S00 

PIN NO. --- 26 25 27 

LOAD --- X L X 

HOLD --- X H Q 

-C 
t H £ 

SHIFT LEFT 
t H £ 

SHIFT RIGHT-C 
t H h 

t H h 

LOAD --- t H h 

PIN 5 = H (OUTPUT) 
PIN 22 = L (TEST OUTPUTS OFF) 
PIN 23 = L (OSC OFF) 

SC 1 DSR DSL 0 0 0 1 O2 0 3 

28 29 30 19 18 17 16 

X X X X X X X 

Q X X X X X X 

h X Q X X X X 

h X h X X X X 

£ Q X X X X X 

£ h X X X X X 

h X X d0 d 1 d 2 d3 

Q0 Q 1 Q2 

7 8 9 

L L L 

q0 q1 q2 

q1 q2 q3 

q1 q2 q2 

L q0 q1 

H q0 q1 

d0 d 1 d2 

PIN 5 = H (OUTPUT) 
4-BIT ADDER (TYPICAL FUNCTION) PIN 22 = L (TEST OUTPUTS OFF) 

PIN 23 = L (OSC OFF) 

Q3 

10 

L 

q3 

L 

H 

q2 

q2 

d3 

FUNCTION-' B3 A3 B2 A2 B1 A1 B0 All CIN Y 3 Y 2 Y 1 Y II COUT 

PIN NO. ~ 31 32 33 34 35 36 37 38 39 14 13 12 11 15 

STATEs-E 

H H L L L H H L L L L H H H 

H L L H H L H L H L L L L H 

L H H L H L L L H H H H H L 

DC ELECTRICAL CHARACTERISTICS 

LIMITS (COMMERCIAL) 

PARAMETER DESCRIPTION TEST CONDITIONS MIN TYP MAX 

ICC Supply current at Vee PinS 5 and 22 = L 56 87 
(OUTPUT ENABLES) 

IBB Supply current at V SB 62 85 

CG1001 

LIMITS (MILITARY) 

MIN TYP MAX UNITS 

59 93 mA 

62 93 mA 

NOTE. All other DC CHARACTERISTICS are specific to the 110 cells and can be found In the Data Sheet pertaining to the 8A1200 ISL Gate. 
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AC ELECTRICAL CHARACTERISTICS 

REFERENCES LIMITS ICOMMERCIALI LIMITS (MILITARY 

PARAMETERS (Note 11 FROM TO TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Propagation delay of 

8-to-l Multiplexer 

tpdHL PINS 7-14 PIN 6 See test setup 40 I1S 

tpdLH PINS 7-14 PIN 6 below 55 ns 

TEST SETUP FOR 8·TO·1 MULTIPLEXER 
piN 5'" L (INPUT) 
PIIII 22 = l. miST OUTPUTS 01'1"1 
PIN 23" L lose 01'1'1 

FUNCTION - S2 S1 S, I, 11 12 13 14 15 16 17 Y M 

PIN NO. - 2 3 4 7 8 9 10 11 12 13 14 6 

L L L In L L L L L L L Out 

L L H L In L L L L L L Out 

L H L L L In L L L L L Out 

L H H L L L In L L L L Out 
STATES - H L L L L L L In L L L Out 

H L H L L L L L In L L Out 

H H L L L L L L L In L Out 

H H H L L L L L L L In Out 

REFERENCES LIMITS (COMMERCIAL I LIMITS (MILITARY I 

PARAMETERS (Note 11 FROM TO TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Propagation delay of 

4-Bit Adder 

tpdHL PIN 39 PIN 15 41 ns 

tpdLH See test setup 40 ns 

tpdHL PIN 39 PIN 11 below 42 ns 

tpdLH 35 ns 

tpdHL PIN 32 PIN 15 40 ns 

tpdLH 35 ns 

TEST SETUP FOR 4.BIT ADDER 
PI'" B ~ H (OUn>UTt 
·PIN 22- L lTt;:sT OUTPUTS OFf) 
piN 23" L lOSCOFF) 

FUNCTION- B3 A3 B2 A2 B1 A1 B. A. CIN Y3 Y 2 Y1 Y, COUT 

PIN NO. - 31 32 33 34 35 36 37 38 39 14 13 12 11 15 

STATES -E L H L H L H L H In X X X X Out 

L L L L L L L L In X X X Out X 

H In L H L H L H L X X X X Out 
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AC ELECTRICAL CHARACTERISTICS (cont'd) 

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY) 

PARAMETERS (Note 1) FROM TO TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Propagation delay of 
Fan-ln/Fan-Out tests 

tpdHL PIN 24 PIN 37 See test setup 37 115 

tpdLH "r" below 36 115 

tpdHL See test setups 38 115 

tpdLH "s" and "t" below 35 n5 

tpdHL See test setups 37 115 

tpdLH "v" and "w' below 33 115 

tpdHL PIN 24 PIN 38 See test setup 744 115 

tpdLH "p" below 737 115 

tpdHL See test setup 39 n5 

tpdLH "r" below 40 115 

tpdHL See test setups 40 115 

tpdLH 
"s" "t", and "u' 

40 n5 
below 

tpdHL See test setups 51 115 

tpdLH 
"v", "w", and "x" 

40 n5 
below 

tpdHL PIN 24 PIN 39 See test setup 35 n5 

tpdLH "r" below 35 115 

tpdHL See test setup 34 115 

tpdLH "s" below 36 n5 

tpdHL See test setup 28 n5 

tpdLH "v" below 38 115 

TEST SETUPS FOR FAN.IN/FAN..QUT TESTS 
PIN 5 " l (INPUT! 
PIN 22 ~ H jTEST OUTPUTS ON} 

(Se~ DELAY COMPARISONS) I'IN 23= L JOSCOFF) 

SELECTOR DISCHARGE TEST FAN-OUT Wired-AND SCHOTTKY 
TEST (NOTE 2) LOAD INPUT TEST TEST BUFFER TEST 

SETUP S1 S0 

PIN 3 PIN 4 PIN 27 PIN 2 PIN 24 PIN 37 PIN 38 PIN 39 

p L L L L In ~ Out ~ 

r L H L L In Out Out Out 

5 H L L L 111 Out Out Out 

t H L \......F H In Out Out ~ 

u H L \......F L In ~ Out ~ 

v H H L L In Out Out Out 

w I H H \......F H In Out Out ~ 

x H H \......F L In ~ Out ~ 
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AC ELECTRICAL CHARACTERISTICS (cont'd) 

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY) 

PARAMETERS (Note 1) FROM TO TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Propagation delay of 

4-81t Shift Register See test setup 

tpdHL PIN 26 PINS 7,8 below 34 ns 

tpdLH 34 ns 

tpdHL PIN 26 PIN 9 37 ns 

tpdLH 34 ns 

tpdHL PIN 26 PIN 10 33 ns 

tpdLH 33 ns 

tpdHL PIN 25 PINS 7-10 33 ns 

TEST SETUP FOR 4·BIT SHIFT REGISTER 
PIN 5" H {OUTpUTI 
PIN 22 ~ L (TEST OUTPUTS OFF! 
PIN 23'" L (ose QFF) 

FUNCTION 
(NOTES 3, 4, & 5) - CP MR SCe SC 1 DST DSL 0 0 0 1 O2 0 3 °0 °1 °2 °3 

PIN NO. - 26 25 27 28 29 30 19 18 17 16 7 8 9 10 

l 
In(t) H H H X X DIN X X X Out X X X 

In(t) H H H X X X X DIN X X X Out X 
STATES 

t - In(t) H H H X X X X X DIN X X X Out 

X In X X X X X X X X Out Out Out Out 

9 
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AC ELECTRICAL CHARACTERISTICS (cont'd) 

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY) 

PARAMETERS (Note 11 FROM TO TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Propagation delay for 

Divider. 

tpdHL PIN 27 PIN 26 See test setup 44 ns 

tpdlH below 39 ns 

Period of R ,n9 Oscillator. 

tosc - PIN 25 108 ns 

tose - PIN 28 109 ns 

tose - PIN 29 107 ns 

tose - PIN 30 106 ns 

tose - PIN 31 See test setup 
101 ns below 

tase -- PIN 32 107 ns 

tose - PIN 33 86 ns 

tose - PIN 34 91 ns 

tose - PIN 35 147 ns 

tose - PIN 36 82 ns 

TEST SETUP FOR DIVIDER/RING OSCILLATORS 
PIN 5 .. I. (INPUT) 
PIN 22 - H !TIiST OUTPuTS ON) 

PIN 23" L joSe OFF) PIN 23 - H {ose ON) 

DIV IN DIV OUT osc FC21 OSC FC1 I OSC NC1 I OSC NC21 OSC SB2 OSC FC31 osc NC31 OSC SB1 I osc NC51 OSC NC4 
PIN 27 PIN 26 PIN 25 PIN 28 PIN 29 PIN 30 PIN 31 PIN 32 PIN 33 PIN 34 PIN 35 PIN 36 

Oscillator Calculations. 
The ten 11-9ate nngs OSCillate With a penod (tosc) equal to 22 gate delays. tosc tpdL H + tpdH L 

t =-= 
In(t) Out Average gate delay (tavg = half pair delay) can be calculated as follows' avg 22 2 

DELAY COMPARISONS 
Notes. 

1. Measure tpdLH and tpdHL from "I~"' to "Out" for each path. Wired·AND Test (Pin 38) 
2. Discharge input (pin 27) must meet both MIN and MAX times for 

setup and hold- see WAVEFORM 1. 

3. 'For 00 and 01 outputs (pms 7 and 8), propagation delay IS 

representative of the delay through an Input buffer, a three-state 
output buffer With a fan-in of 1, and a standard ISL "0"' flip-flop. 

4. For the 02 output (pm 9), the propagation delay will differ from 

that of 00and 01 by the {, time delay caused by the additional 
fan-in of 4 on the three-state output buffer. 

5. For the 03 output (pm 10), the propagation delay will differ 

from that of 00 and 01 by the {, time delay caused by the 
additional fan-in of 2 on the three-state output buffer. 

WAVE FORM 1: Discharge I nput Timing 
IN 

I 

OUT------~~--~I 

tpdHL'::J\ 

COMPARISON 
(Not. 1) 

(r) - (s) 

(r) - (u) 

(s) - (v) 

(u) - (x) 

(r) - (v) 

(r) - (x) 

(t) - (ul 

(w) - (x) 

(s) - (ul 

(vi - (x) 

(p) 
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DESCRIPTION 

Effect of {, fan-In of 4 on ISL gate delay, load 
capacitors precharged 

Effect of {, fan-In of 4 on ISL gate delay, load 
capacitors discharged 

Effect of {, fan-In of 5 on ISL gate delay, load 
capacitors precharged 

Effect of {, fan·in of 5 on ISL gate delay, load 
capacitors discharged 

Effect of {, fan-m of 9 on ISL gate delay, load 
capacitors precharged 

Effect of {, fan-m of 9 on ISL gate delay, load 
capacitors discharged 

Effect of dummy loads, fan-in = 5 

Effect of dummy loads, fan-In = 10 

Effect of worst case pattern sensitivity, 
fan-In == 5 

Effect of worst case pattern sensitivity, 
fan-In = 10 

Delay of 142 IS L gates + input buffer + T .S. 
output buffer 
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DELAY COMPARISONS (cont'd) 

Fan-OUt Test (Pin 37) 

COMPARISONS DESCRIPTION (Note 2) (Note 1) 

Ir) - Is) Effect of /', fan-out of 1 active load on ISL 
gate delay 

Is) - Iv) Effect of /', fan-out of 2 active loads on ISL 
gate delay 

Ir) - Iv) Effect of /', far.-out of 3 active loads on ISL 
gate delay 

Is) - It) Effect of active to passive loading, fan-out = 2 

Iv) - Iw) Effect of active to passive loading, fan-out = 4 

Schottky Buffer Test (Pin 39) 

COMPARISONS 
DESCRIPTION (Note 1) 

Ir) - Is) Effect of resistor input to ISL gate 

Is) - Iv) Effect of /', fan-out of 9 on Schottky buffer 
delay 

Notes: 

1. Letters in parentheses refer to the TEST SETUPS FOR FAN.INI 
FAN-OUT TESTS; actual numerical values are listed in the 
appropriate AC CHARACTERISTICS table. 

2. "Active Load" means both AC and DC loading; "passive load" 
refers only to AC loading. 

FUNCTIONS OF RING OSCILLATORS (Note) 

DESIGJPIN NO. DESCRIPTION 

NC1/PIN 29 Near collector ring oscillator 

FC1/PIN 28 Far collector ring oscillator 

FC2/PIN 25 Far collector ring oscillator with near collectors 
present, but unconnected 

FC3/PIN 32 Far collector ring oscillator with near collectors 
tied together and brought out to an internal 
probe pad 

NC2/PIN 30 Near collector ring oscillator with far collectors 
all tied together and brought out to an internal 
probe pad 

NC3/PIN 33 Near collector ring oscillator with far collectors 
each individually loaded with an ISL gate 

NC4/PIN 36 Near collector ring oscillator with far collectors 
each individually pulled up to V bb with 
separate resistors 

NC5/PIN 35 Near collector ring oscillator loaded with metal 
capacitors 

SB1/PIN 34 Schottky buffer ring oscillator using direct 
input gates 

SB2/PIN 31 Schottky buffer ring oscillator using resistor 
input gates 

NOTE: 
Oscillator enable Ipin 23) enables ring oscillators when high; 
when low, the oscillator is stopped to reduce power supply 
noise for other noise sensitive tests. 

CG1001 

RING OSCILLATOR COMPARISONS 

DESIGNATORS DESCRIPTION 

NC1·FC1 Comparison of near-collector to far-collector 
gate delays. The delta delay is typically less 
than 0.2 ns and is ignored. 

FC1·FC2 Effect that floating collector has upon stored 
charge. This collector can act as a third para-
sitic PNP which can decrease gate delay. The 
delta delay is typically less than 0.3 nS and is 
ignored. 

FC1·FC3 Effect of charge sharing between several gates. 
Common collector acts as a capacitive current 
source which can decrease gate delays. The 
delta delay is typically less than 0.2 nS and is 
ignored. 

NC2·FC3 Comparison of effect of capacitive current 
source charging point. The delta delay between 
near collectors tied together and far collectors 
tied together is typically less than 0.3 nS and is 
ignored. 

NC1·NC3 Effect of farout on average gate delay. The 
delta delay between loaded and unloaded gates 
is typically less than 1.0 nS. Since the speed up 
of a loaded gate is a function of the state of 
logic on the output of the gate, this speedup is 
normally ignored. 

NC3·NC4 Effect of pullup on average gate delay. The 
delta delay between a gate which has a second 
collector connected to a gate mput and one 
connected to a resistor to VSS is typically 
O.OnS. 

NC5·NC1 Effect of metal interconnect capacitors on 
average gate delay. The delta delay between a 
gate driving minimum length metal lines and 
one driving lines 123 grids long is typically 
2.8 nS (.23 nS/grid). This delta must be 
accounted for in logic design Imax spec = .035 
nS/grid). 

SB1·SB2 Effect of resistor inputs on average gate delay. 
The delta delay between gates with and without 
resistor inputs is typically less than 0.6 nS. This 
delay IS due to the current lim iting effect on 
gate delay. This delay is reflected in gate delay 
specs. 

NCl Osc period"," 22 = average ISL gate delay 
IF.O. = 1, F.I. = 11. This gate will typically be 
4.5 nS. 

SBl Osc period"," 22 = average Schottky buffer gate 
delay IF .0. = 1, F.I. = 11. This gate delay will 
typically be 4.0 nS. 
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I 
RING OSC 

(Fig 6c) 

rn---.- GND 

0-1/0 CONTROL 

G--VCC 

~_ TEST OUTPUTS 
~ENABLE 

S-VBB 

°2 

01 

00 

IIim 

B3 

B2 

A2 

B1 

L 

c:c 
ill 
f-
'!? 

"'-w"' 
0: • 
f- S 
CL~ 
-CL 
:1:-
</l 

f-
a;; 

00 

01 

02 

03 

Y0 

Y1 

o: 
w_ 

Y2 0<> 
o· 
<{ S 
!:::~ Y3 "'-

COUT 

A0 CIN 

38 39 

24 ~------------------------------------------~--~ 

L TEST LOGIC (Fig 6) 

DraWing Legend 

Figure 2 - Block Diagram 
Figure 3 - 8-to-l Multiplexer 
Figure 4 - 4-81t Adder 
Figure 5 - 4-81t Shift Register 
Figure 6 (Test LogiC) 

6a Test and DIvider Test 
6b Fan-Out and Wired-AND Tests 
6e Ring Oscillators 

ISL 
Wired-AND 

TEST 
(Fig 6b) 

10 

11 

12 

13 

14 

15 

16 

17 

S2 

0: 
w 
X 
w 
...J_ 
"-<') 

i= e 
...J 0 
:O~ 
:;;~ 

6 
C-

S1 

Figure 2. SA 1200/CGl 001 Evaluation Circuit-Block Diagram 
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°0 
(Fig 5) 

0, 

(Fig 5) 

°2 
(Fig 5) 

03 
(Fig 5) 

Y0 

(Fig 4) 

Y, 

(Fig 4) 

Y2 

(Fig 4) 

Y3 

(Fig 4) 

2510 

2509 

2508 

2507 

2408 

2409 

2410 

2411 

Figure 3. 8-to-l Multiplexer 
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Si 
(Fig Sa,6b) 

LOAD 
(Fig 6b) 
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CD 
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0 
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{fig 5) 
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fAR COLLECTOR 
RING 3 (Fig 6e) 

j II SCHOTTKY BUFFER 
RING 1 (fig 6e) 

~ NEAR COLLECTOR 
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Figure 4. 4-Bit Adder 
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50 
PIN 4 >-~Nv'lr---I 
(Flg.3) 

S1 
PIN 3 >-~""''Ir---I 

(Flg.3) 

iN 
PIN 24 ,:>-.---.""''Ir---t 

(Fig.6b) 

DIVIDER 
INPUT 
PIN 27 
(Fig. 5) 

p-~S~.B~.~SE~T~U~p_r_-I2430P-___ -4-4 ___ -I-~ 

2424 

S.B SETUP s. t. u 
2530P-----4-------i-~ 

2524 

2624 

WAND3 

CG1001 

SCHOTTKY 
BUFFER 

LOAD 
TEST 
PIN 39 
(Flg.4) 

DIVIDER 
OUTPUT 

::>0-----+--3> PIN 26 

(Fig 51 

TS ENABLE 2>-__________________________________ -" 

(Flg.6b) 

Figure 6a. Test Logic (Test and Divider Test) 
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5, 
PIN 4 

PRECHARGE 
PIN 27 
(Fig 5) 

OUT 

Figure 6b. Test Logic (Fan-Out and Wired·AND Tests) 
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1310 
1311 
1312 
1313 
1314 
1316 
1317 
1318 
1319 
1320 
1321 

1118 
1117 
1116 
1115 

1113 
1112 
1111 
1110 
1109 
1108 
1107 
1106 
1105 
1104 

1101 501 207 
1001 502 208 
1002 503 209 
1003 504 210 
1004 505 211 
1007 506 212 

907 '" 807 401 214 
806 402 215 
805 403 216 
804 404 217 
803 405 218 
802 406 118 
906 407 117 
905 408 116 
904 308 115 
903 307 114 
902 306 113 
901 305 112 
801 304 111 
701 303 110 
702 302 109 
703 301 108 
704 201 107 
705 202 106 
605 203 104 
604 204 103 
603 205 1406 

WA SETUPP 
138 GATES 

CG1001 

1506 
1505 
1405 
1404 
1504 
1503 
1403 
1402 
1502 
1606 
1605 
1604 
1603 
1602 
1601 
1701 
1702 
1703 
1704 
1705 
1706 

IN 

FANOUT 
TEST 

PIN 37 

PIN 38 
(Fig 4) 

TS ENABLE 2 
(Fig Sa) 
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TS ENABLE 2 
IFI 

NOTES. 
1. Near collector IS nearest to base 
2 Far collector IS farthest from base. 
3. Floating mdlcates contact present without metal interconnection. 

CG1001 

NEAR 
COLLECTOR 

RING 1 

PIN 29 
(F 19 5 ~ 

FAR 
COLLECTOR 

RING 1 

PIN 28 
(Fig 5) 

FAR 
COLLECTOR 

RING 2 

PIN 25 
(Fig 5) 

FAR 
COLLECTOR 

RING3 FAR COLLECTOR RING ase 
)r---,'",N'::A",R-"CO",L",L",'C::.T",OR"Sc:.T:.:IE::.O.::To",G",'.::TH:.:'",R,--1 ---l TTS'CX)--l--';> 

NEAR COLLECTOR RING ase 
),-~'F:::.A~R ::;CO~L"LE";C~TO",R~S.::TI"-'O~T-,,O-,,G,,-'T'.CH,-,-'!C!RI-ITTS 

PIN 32 
(Fig 4) 

NEAR 
COLLECTOR 

RING 2 

PIN 30 
(Fig 4) 

NEAR 
COLLECTOR 

RING 3 

PIN 33 
(Fig 4) 

NEAR 
COLLECTOR 

RING 4 

PIN 36 
(Fig 4) 

NEAR 
COLLECTOR 

RING 5 

PIN 35 
(Fig 41 

SCHOTTKY 
BUFFER 
RING 1 

PIN 34 
(Fig 4) 

SCHOTTKY 
BUFFER 
RING 2 

PIN 31 
(Fig 4) 

Figure 6c. Test Logic (Ring Oscillators) 
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MILITARY PRODUCT GUIDE 

MILITARY PRODUCTSI 
PROCESS LEVELS 

The Signetics MIL-M-38510 and MIL­
STD-883 Programs are organized to provide 
a broad selection of processing options, 
structured around the most commonly re­
quested customer flows. These programs 
are designed to provide our customers. 

• Fully compliant 8831M5004 flows on all 
products. 

• Standard processing flows to help 
minimize the need for custom specifica­
tions. 

• Cost savings realized by using standard 
processing flows in lieu of custom flows. 

• Better delivery lead times by minimizing 
spec negotiation time, plus allow 
customers to buy products off-the-shelf 
or In various stages of production rather 
than waiting for devices started 
specifically to custom specifications. 

The following explains the different pro­
cessing options available. Special device 
marking clearly distinguishes the type of 
screen Ing performed. Refer to Tables 2 
and 3. 

JAN QUALIFIED (JS and JB) 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product standar­
dization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide pro­
cedures and specifications. 

JAN Qualified products are manufactured. 
processed and tested in a government certi­
fied facility to Mil-M-38510. and appropriate 
device slash sheet specifications. Design 
documentation. lot sampling plans. electrical 
test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL 38510) 

Quality conformance inspection testing, 
per MIL-STD-883, Method 5005. is perform­
ed according to MiI-M-38510 as follows: 

• Group A; each sub lot. (Alternate Group A) 

• Group B; one sublot for each package 
type every week. (Alternate Group B) 

• Group C; one sublot for each microcircuit 
group every 13 weeks. 

JAN SIGNETICS MILITARY PACKAGE TYPES 
CASE OUTLINE CERAMIC 

AND 
LEAD FINISH 8·PIN 14·PIN 16'PIN 18·PIN 20·PIN 24·PIN 

PB FE - - - - -
CB - F - - - -
EB - - F - - -
JB - - - - - F 
DB - W - - - -
FB - - W - - -
RB - - - - F -
VB - - - F - -

All products listed are also available In Ole form. 

Table 1 MILITARY PACKAGE AVAILABILITY 

JS JB RB 

JAN Qualilled 883B 

54 X X X 
54LS X X X 
54S X X X 
82 - - X 
8T - - X 
93XX - X X 
96XX - - X 
Analog - X X 
Bipolar Memory - X X 
M IcroproceBBor - - X 

Table 2 MILITARY SUMMARY 

• Group D. one sublot for each package 
type every 26 weeks. 

NOTE: This category of part conforms to 
Quality Level B (11"0=1.0) of MIL·HDBK· 
2170. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the IC industry. 

By implementing this government standar· 
dization program. Signetics complies with 
the trend of reducing the numerous similar 
Source Control Drawings (SCD·s). This 
standardized trend results in a single com· 
plete and comprehensive specification, a 
single product flow. and a single ad· 
ministrative effort-for both the aerospace 
community and for Signetics. Because the 
list of Signetics' qualified products will 
change periodically, you may wish to con· 
tact your nearest Signetics' Sales Office or 
refer to the Products Qualified under 
Military Specification from DESC for our 
current update. 

JAN Class S products are quoted on a unit 
price basis only (similar to present Class B 
programs). There will be no lot charges for 
SEM inspection, electrical testing. or 
Group B or D quality conformance inspec· 
tion. All additional charges are amortized 
in the unit price. 

Signetics 

Package types currently qualified are: 
1) Cerdlp-ceramic dual-in-line 
2) Cerpac-ceramic flat pack 

Government Source Inspection (GSI) is a 
requirement of the JAN 38510 Class S 
specification. No alterations to this 
specification may be instituted Therefore. 
the only allowed customer source inspec­
tion option is at pre·shlp (verification only). 

Additional program data options (such as 
wafer lot acceptance, attributes. Group B. 
D. and others) are available upon request 
for a nominal fee. 

MIL-STD-aa3, LEVEL B 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to MIL­
STD-883 Method 5004, and is 100% elec· 
trically tested to Signetics data sheets. 

Quality conformance inspection per MIL· 
STD·883, Method 5005. Group A, is perform­
ed on each sublot. Group A subgroup elec­
trical parameters are those included in the 
detailed Signetics data book. Contact the 
factory for parametriC subgroup 
assignments. 

Generic quality conformance data per 
Method 5005, Groups B, C, and D. is 
generally available on popular device types 
and packages, but availability is not 
guaranteed. The factory must be consulted 

10-3 
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BIPOLAR LSI PRODUCTS 

MILITARY PRODUCT GUIDE 

prior to ordering generic data. When 
available, generic data is defined as 
follows: 

cuit group every 52 weeks of 
seal. 

• Group B: Performed once per package 
type every six weeks of seal. 

• Group 0: Performed once per package 
type every 52 weeks of seal. 

• Group C: Performed once per microcir· 
Quality conformance endpoint electrical 
parameters for Groups C and 0 are the 

DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

MIL-M-38510 and MIL-STD-883 
REQUIREMENTS, METHODS AND 

TEST CONDITIONS 

General Mil·M·38510 The Manufacturer shall establish and imp Ie· 
1. Pre·Certification ment a Products Assurance Program Plan and 

A Product Assur- provide for a manufacturer survey by the quali· 
ance Program fying activity. 

B Manufacturer's 
Certification 

2. Certification 

3 Device 
Qualification 

4. Traceability 

Received after manufacturer has completed a 
successful DESC survey. 

Device qualification shall consist of subjecting 
the desired device to Groups A, B, C, and 0 of 
Method 5005. 

Traceability maintained back to wafer produc· 
tion lots. 

5. Country of Origin Devices must be manufactured, assembled, and 
tested within the U.S. or its territories. 

Screening Per 
Melhod 5004 of 
MII·Sld·883 

6. Non·Oestructive 
Bond Pull 

7. Internal Visual 
(Precap) 

8. Stabilization 
Bake 

9. Temperature 
Cycling 

10. Constant 
Acceleration 

2023 

2010, Condo A or B 

1008, Condo C Min 

1010, Condo C; 
(10 cycles,-65·C to + 150·C) 

2001 Condo E; Y1 (30 kg in Y1 Plane) 

11. Visual Inspection There is no test method for this screen; it is in· 
tended only for the removal of Catastrophic 
Failures defined as Missing Leads, Broken 
Packages or Lids Off. 

12. Seal (Hermeticity) 
A. Fine 
B. Gross 

13. Marking 

14. Particle Impart 
Noise Test 

15. Radiographic 

16. Interim 
Electricals 
(Pre Burn·ln) 

17. Burn·ln 

1014 Condo A or B; (5.0 x 10·8CC/Sec) 
1014 Condo C. 

Fungus inhibiting ink 

2020, Condo A 

2012; two views 

Per applicable device specification 

1015, Condo as specified 
(160 hrs. Min at 125·C Min) 

REQUIRE· 
MENT 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
100% 

100% 

100% 

100% 

100% 

100% 

Group A subgroups 1, 2, and 3. 

Copies of generic data, Groups A, B, C, and 
D, may be ordered by customers at a 
nominal charge . 

NOTE: This category of part conforms of 
Quality Level B·2 (11" Q = 6.5) of MIL· 
HDBK-217D. 

JAN 
CLASS 

S 

x 

x 

x 

x 

x 

x 

A 

x 

x 

x 

x 

x 
x 

X 

x 

x 

x 

240 hrs. 

PROCESSING LEVELS 

JAN 
QUALIFIED 

(8) 

x 

x 

x 

x 

x 

N/A 

B 

x 

x 

x 

x 

x 
x 

x 

N/A 

N/A 

Optional 

x 

883 

N/A 

N/A 

N/A 

x 

N/A 

N/A 

B 

x 

x 

x 

x 

x 
x 

x 

N/A 

N/A 

Optional 

x 

Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 
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MILITARY PRODUCT GUIDE 

PROCESSING LEVELS 

DESCRIPTION OF MIL-M-3B510 and MIL-STD·BB3 JAN JAN 
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE· CLASS QUALIFIED BB3 
AND SCREENS TEST CONDITIONS MENT S (8) 

18 Final ElectTlcals Per applicable device specification 100% 100% Slash Sheet Data Sheet 
Read & 
Record 

a Static Tests Subgroup 1 x x x 
@2S'C 

b Static Tests Subgroup 2 x x x 
@ + 12S'C 

c Static Tests Subgroup 3 x x x 
@-55'C 

d Dynamic Test Subgroup 4 (for Linear Products only) x x x 
@25'C 

e Functional Subgroup 7 x x x 
Test 
@25'C 

f SWitching Subgroup 9 x x x 
Test 
@25'C 

g SWitching Subgroup 10, 11, (as applicable) x x x 
Test 
@ temperature 

19. Percent A PDA of 10% IS a requirement applied against 10% 5% x x 
Defective the static tests @25'C (A-1) This is controlled 
Allowable (PDA) by the slash sheets for JAN products. For RB, 

10% is standard. 

20 External Visual 2009 100% x x x 

Quality Conform-
ance Inspection ATTRIBUTE DATA ONLY 
per Method 5005 
of Mil-Std 883 

21 Group A Electrical Tests - Final Electricals (#18 above) Each sublot x x x 
repeated on a sample basis (Subgroups 1 
through 12 as specified) performed in line with 
final electricals. 

22 Group B Package functional and constructional related Each pkg Each sublot Each week Generic 
test (package dimensions; resistance to type of seal 
solvents; internal, visual, and mechanical bond 
strength; and solderability). 

23 Group C Die related tests (1,000 hour operating life, Each N/A Each 13 GeneTic 
temperature cycling, and constant acceleration. "cirCUit weeks 

group of seal 

24 Group D. Package related tests (physical dimenSions, Each pkg Each Each Generic 
lead fatigue, thermal shock, temperature cycle, type 26 weeks 26 weeks 
moisture resistance, mechanical shock, vibra- of seal of seal 
tion, variable frequency, constant acceleration, 
and salt atmosphere)_ 

Table 3_ REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 
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BIPOLAR LSI PRODUCTS 

PACKAGE OUTLINES 

INTRODUCTION 
The following information applies to all packages unless other­
wise specified on individual package outline drawings. 

General 
1. Dimensions shown are metric units (millimeters), except 

those in parentheses which are English units (inches). 
2. Lead spacing shall be measured within this zone. 

a. Shoulder and lead tip de mens ions are to centerline of 
leads. 

3. Tolerances non-cumulative. 
4. Thermal resistance values are determined by utilizing the 

linear temperature dependence of the forward voltage drop 
across the substrate diode in a digital device to monitor 
the junction temperature rise during known power applica­
tion across Vcc and ground. The values are based upon 
120 mils square die In the smallest available cavity for 
hermetic packages. Allunits were solder mounted to P.C. 
boards, with standard stand-off, for measurement. 

PLASTIC ONLY 
5. Lead material: Allow 42 (Nickelltron Alloy) Olin 194 (Cop-

per Alloy) or equivalents, solder dipped. 
6. Body material: Plastic (Epoxy). 
7. Rounded hole in top corner denotes lead No.1. 
8. Body dimensions do not include molding flash. 
9. SO Packages-microminiature packages. 

STANDARD PRODUCTS: 

PACKAGES 
PIN COUNT PART NO. MILITARY COMMERCIAL 

14 9401 N 

20 8X353 & N 
8X355 

22 8X350 F N, F 

24 8X371 , I I, N 

8X372 I I, N 
8X376 I I, N 
8X382 I I, N 
8X41 N 
9403 N 

28 8X374, I N 
8X60, F N, F 
8X02A, I I 
& 3002 I, F I, F, N 

40 8X310, I I, N 
8X320, I I, N 
8X330, N 
8X360, I I, N 
& 3001 I I, N 

50 8X305 1 I, N 

HERMETIC ONLY 
10. Lead material 

a. ASTM alloy F-15 (KOVAR) or equivalent-gold plated, 
tin plated, or solder dipped. 

b. ASTM allow F-30 (Alloy 42) or equivalent-tin plated, 
gold plated or solder dipped. 

c. ASTM allow F-15 (KOVAR) or equivalent-gold plated. 
11. Body Material 

a. Eyelet, ASTM alloy F-15 or equivalent-gold or tin 
plated, glass body. 

b. Ceramic with glass seal at leads. 
c. BeO ceramic with glass seal at leads. 
d. Ceramic with ASTM alloy F-30 or equivalent. 

12. Lid Material 
a. Nickel or tin played nickel, wold seal. 
b. Ceramic, glass seal. 
c. ASTM alloy F-15 or equivalent, gold plated, alloy seal. 
d. BeO Ceramic with glass seal. 

13. Signetics symbol, angle cut, or lead tab denotes Lead No.1. 
14. Recommended minimum offset before lead bend. 
15. Maximum glass climb .010 inches. 
16. Maximum glass climb or lid skew is .010 inches. 
17. Typical four places. 
18. Dimension also applies to seating plane. 

SEMICUSTOM PRODUCTS 

PART NO. PIN CONFIG PACKAGE TYPE 

8A1200 22,24, & 28 F 
24,28, & 40 N 
40 I 

8A1260 50 I, N 
44, 68 G 

8A1542 40, 50 I, N 
44, 68 G 

8A1664 50 I, N 
68 G,Y 

8A1864 68 G, Y 

8A2176 68 G,Y 

Note For package detaIl on other semlcustom products, refer to Data Sheet 
or your nearest Slgnetlcs Sales/ServIce OffIce 

Legend' N = PlasM DIP 
I = CeramIc DIP 
F = CERDIP 
G= Leadless ChIp Carner 
Y = Leaded ChIp Carner 
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LEAO NO 1 .. !} 

F PACKAGE·CERAMIC 
(20·PIN) 

419 (1651 
318Tf251 

F·PACKAGE·HERMETIC 
(22·PIN) 

Signetics 



BIPOLAR LSI PRODUCTS 

PACKAGE OUTLINES 

F PACKAGE-CERAMIC 
(24-PIN) 

LEAD NO 1 [i] 

15 75( 620) 
MAX 

~TT""TrTT""TT"T!""T"r1"r"rT""TrTI....,-!--j I 3277(1 290) l' 40 ( 055) I---1575 ( 620) ---I 

~
313711235) ittJo51(02011ri499(59of 12541'100) 

-0 

~ III ~~~'008) =t 
178(07~) ~ I I \--1765(695)~ 
076(030) r J- r 15241600) 

ill ~ ~~: ~~~: 
0581023) 279(110) 2491098) 419(165) 
o 38 ( 015) 229 ( 090) 1 521060) 3 18 ( 125) 

CONSTRUCTION NOTES lOb, l1b, 12b 

F-PACKAGE-HERMETIC 
(28-PIN) 

I ::::::::::::]£~" .. F ==1i05i"T02cil 
3785 (1 490) 508 (200) 

3658Ti446i tl3 
" "5~~~_I_ 

~ ,.,,,, 
~-!-
020 (008) '93=UII~ rl EJ: I---~ I ...:.l~ f- I 1625 (6401-J 

(Note) 

058(023) 279(110) 254(100) 419(165) 
038 (015)""229TCi9Oi 1 52 (060) 3 05 ( 120) 

Signetics 11·5 
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11·6 

G PACKAGE·CHIP CARRIER 
(44·PIN) 

For current information 
contact local sales offices 

G PACKAGE·CHIP CARRIER 
(58· PIN) 

For current information 
contact local sales offices 

GC·PACKAGE·CHIP CARRIER 
(84·PIN) 

For current information 
contact local sales offices 

Signetics 
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PACKAGE OUTLINES 

I PACKAGE-HERMETIC 
(24-PIN) 

,LEAD NO.1 G] 

D IOI II 
~1-"3"'1"'0"'1"1''''.2'''2';'01''''''''''''''''''''''''''''''''''~1' 78 (.0701 [i] 1'5'74 I 6201 

r-29·9711180113.461.5301~1 IY6t 301 L~_I i4:'99T59oi 

0"3f~IMIN' ~t:~'2'951.5'01 (B~! -'1
1 
112:::.~:0:21 ~m 

IV V V M V V V V V V V V 0.201.0081 

~ I- ~~ 279 I. 11 oUr,;, I I L'6.36 1.6441_1 
0.761.0301 ~ 2.29 (.090Iid, - 1- 14.731.5801 

0.38 (.0151 
1.52 (.0601 3.051.1201 4.451.1751 
1. 14 I. 0451 2:'63i':OBoi 3:iBTiTsi 

I PACKAGE-HERMETIC 
(28-PIN) 

1 LEAD NO 1 

~D~~(JI 
~=-","=....,=...,="""..",.="",,~1'4 73f 5801 

1 
3632 (1 430) I' 78( 0701/t'5 74 (620)~ 
3505(1380) 076(030) 1498(590) 

L'34615301 ,I ~ 1.'34615301.1 
13TI MIN I' 129515101 -' -.L I~I .-L 

T_~ 0.31101~1+T 
16510651~~ U~d~~~~U U U U ~ rl ~ f-U 1603:~~:~ 
07610301 05310211 I' 147315801 "I 

152 (DBO) 038 (015) 279 (110) 305 (120) 445 (175) 
1141'0451 22910901 20310801 31811251 

NON 
CUMULATIVE 
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I PACKAGE-HERMETIC 
(40-PIN) 

[~~~~~~[::::]~~~~~~~ 
'm",." ~:::,::~ -------l no< om, :~ I::: ~I ;::m:Zi:1 JJ ~ "., ". ; I ",mo, ~.t-

TJ ~ ~ t f ; ~u u-+~(012) 
I ~~ ~ ~ 

-'------!- 16361.644) 0201008) l r- 14 731 580) ---i 
~ ~; i ~~~: - ~ ~! i ~:~: ~ ~~ : ~~: 4451175) 

~ ~~: ~~~: CUM~~~TIVE 318 (125) 

I PACKAGE-HERMETIC 
(50-PIN) 

DDDr~;!:~'"' 
I 2337 ( 920) 

-2261 ( 8901-1 
~;~~:~~~~: I I ~ I( ~f 1 
15751620)~~~ rn 
15241600)IIUn~U~nHHH uunr 0311012) T 

1 651 065) I jt' 521 060) 2791110).1' 020 I 008) I 
o 76 ( 030) - - 1 14 ( 045) 229T595i\ru- r-~~ ~~ : ::~:-

053 ( 021) , 78 ( 070) 3 05 ( 120) 

0381015) 0761030) 2031080) 

4451175) 
CONSTRUCTION NOTES lOb, l1b, 12b 318 (125) 
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PACKAGE OUTLINES 

N PACKAGE PLASTIC 
(14-PIN) 

318('25~ 

292 ( 115) I,;~; ~ ~~~;~ 173 (068) 

1 45 ( 057) 

~ 
(Note) 

<--.......... ..L\\ 

343113S)L J 
305 ( 120) 1003 (395) 

216(085\ 762(300) 

279 ( 110) 
2 29 ( 090) 

165 (065) 

N PACKAGE-PLASTIC 
(20-PIN) 
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N-PACKAGE-PLASTIC 
(22-PIN) 

LEAD NO 1 

01 
o ::~: ~!~: 

!-rrr-1rTTr1"TTTTTTTTrTTT1"""~ 
I V V V V 2807(1105)'1...1 V V V \089(035) 

,~rr~~:'" 3341t-~JII~t:..:J ~ ~ l-- UJ .--J I r----~22:71IO::~,--j-
306 ( 120) , 12 I 044) 1= j' I I 1016 (400) 

\ 279(110) 152 (060) 394 (155) 

~~!: ~~~: TI'9T69r5) '02 (040) 368 ( 145) 

N-PACKAGE-PLASTIC 
(24-PIN) 

Signetics 
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PACKAGE OUTLINES 

N-PACKAGE-PLASTIC 
(28-PIN) 

LEAD NO 1 

01 o 1410 (555) 

~n;~TTTOn;~TTTOrnnn~~~545) 
F 36 86 (1455)~~~~: ~~: 

3578 (1 440) ~ r,:'5 49 ( 610)~ 191 (075) 
1499 (590) '65 (065) 

~ 
3941155) -.L 
368 I 145) (Note) 

~ 
038(015) 

I II I 025 {0101 
'32 (0521 __ m~ ~ ~~ 1---'765 (6951------l 
, 12 I (44) ~~ I 135) I 1524 ( 600) I 

053 I 0211 279 I 110) 216 I 085) ~ 
038(015) 229(090) 16510651 

N-PACKAGE-PLASTIC 
(40-PIN) 

LEAD NO 1 

I 1

08910351 
5219 (2055) 038 ( 015) 191 ( 075) 

1------------- 5181 (2040) • ~93 ( 155) I-1549 (610)~ 165 (065) 

3 6~114511r 14 991590)---, I~ 

J ~~ --rT ~ T 
: ~~ 025(010) 

t-- -t 1--: 1 39 (055) 342 ( 135) I I 
~~::~~~: 279(110) 114(045) 304(120) 1765(695) 

229(090) 05(020) 1524(600) 

NON ~ 
CUMULATIVE 
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N PACKAGE-PLASTIC 
(50-PIN) 

For current Information 
contact local sales offices 

Y PACKAGE-CHIP CARRIER 
(68-PIN) 

For current Information 
contact local sales offices 

Signetics 
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BIPOLAR LSI PRODUCTS 

SALES OFFICES 

SIGNETICS NEW YORK IOWA WISCONSIN 
Liverpool Marion Waukesha 

Phone: (315) 451-5470 Rep Associates Corp Mlcro-Tex, Inc 
HEADQUARTERS Melville Phone: (319) 373-0152 Phone: (414) 542-5352 

Phone: (516) 752-0130 KANSAS 
DISTRIBUTORS 811 East Arques Avenue 

Wa~~ingers Falls Kansas City P.O. Box 3409 
one: (914) 297-4074 B. C Electronic Sales ALABAMA Sunnyvale, California 94088-3409 Phone: (913) 342-1211 Phone. (408) 739-7700 NORTH CAROLINA Huntsville 

MASSACHUSEITS Hamllton/Avnet Electronics Raleigh 
Reading Phone: (205) 837-7210 ARIZONA Phone: (919) 851-2013 

Kanan Associates Pioneer ElectrOniCs Phoenix OHIO Phone: (617) 944-8484 Phone: (205) 837-9300 Phone: (602) 265-4444 Worthington MICHIGAN 
CALIFORNIA Phone: (614) 888-7143 

Bloomfield Hills ARIZONA 
Canoga Park PENNSYLVANIA Enco Marketing Phoenix 

Hamilton/Avnet Electronics Phone: (213) 340-1431 Horsham Phone: (313) 642-0203 
Phone: (602) 231-5100 Cu~ertino Phone: (215) 443-5500 

MINNESOTA Wyle Distribution Group hone: (408) 725-8100 TENNESSEE 
Minneapolis Phone: (602) 249-2232 In~ewood Greeneville High Technology Sales hone: (213) 670-1101 Phone: (615) 639-0251 Phone: (612) 888-8088 CALIFORNIA 

Irvine TEXAS 
MISSOURI Chatsworth Phone: (714) 833-8980 

Austin Anthem Electronics (213) 588-3281 
Phone' (512) 458-2591 Bridgeton Phone: (213) 700-1000 

San Diego Richardson B. C ElectrOnic Sales Arrow Electronics Phone: (714) 560-0242 Phone: (2141644-3500 Phone: (3141291-1101 Phone: (2131701-7500 
COLORADO CANADA NEVADA Costa Mesa Aurora SIGNETICS CANADA, LTD. Carson Ci~ Avnet ElectroniCs Phone: (303) 751-5011 Etobicoke, Ontario Magna ales Phone: (7141754·6111 
CONNECTICUT Phone: (4161622-9314 Phone' (702) 883-1471 Hamilton Electro Sales 
Danbury Ottawa, Ontario 

NEW JERSEY Phone: (714) 641·4100 
Tech-Trek, Ltd Culver City Phone: (2031 748-3722 Phone (6131 230-3927 East Hanover Hamllton/Avnet Electronics FLORIDA Emtec Sales, Inc Phone: (213) 558-2121 

Clearwater REPRESENTATIVES Phone' (201) 428-0600 
Hamilton/Avnet Electronics Phone: (8131 796-7086 ALABAMA NEW MEXICO Milltar1 

Ft. Lauderdale Huntsville Albuquerque Phone: ( 131 558·2901 
Phone: (3051486·6300 ElectrOnic Sales, Inc Power Enterpnses EI Segundo 

GEORGIA Phone: (205) 533-1735 Phone: (505) 298-1918 Wyle Dlstnbutlon Group 
ARIZONA Phone: (213) 322-8100 

Atlanta NEW YORK Irvine Phone (4041953-0067 Scottsdale 
Ithaca Schweber ElectrOnics Thorn Luke Sales, Inc 

Bob Dean, Inc Phone: (714) 863·0200 ILLINOIS Phone: (6021 941-1901 
Phone. (6071257-1111 Wyle Distribution Group Schaumburg CALIFORNIA 

Melville Phone: (714) 863-9953 Phone: (312) 843·7805 
Los Gatos Emtec Sales, Inc Sacramento INDIANA Sierra Technology Phone: (5161 752·1630 Hamllton/Avnet Electronics 

Kokomo Phone. (4081354-1626 Phone (916) 920-3150 
Phone: (317) 453-6462 Santa Clara OREGON 

San Diego Magna Sales Hillsboro Anthem Electronics KANSAS Phone' (4081 727-8753 Western Technical Sales Phone: (619) 453-4871 Overland Park San Diego Phone. (5031 640-4621 Arrow Electromcs Phone: (9131341-8181 Mesa Englneenng 
PENNSYLVANIA Phone (619) 565-4800 

MARYLAND Phone' (6191278-8021 
Hamilton/Avnet Electronics CANADA Pittsburgh 
Phone: (6191571-7510 Glen Burnie Covert & Newman Co. Phone: (301) 787·0220 Etobicoke Phone. (4121 531-2002 Wyle Distnbution Group Tech-Trek, Ltd Phone: (6191 565-9171 MASSACHUSEITS Phone. (416) 626-6676 UTAH San Jose Littleton Pointe Claire Salt Lake City Anthem Electronics Inc. Phone: (6171486-8411 Tech-Trek, Ltd. Electrodyne Phone: (4081 946-8000 

MICHIGAN Phone. (514) 697-3385 Phone' (8011486-3801 Santa Clara 
Farmington Hills CONNECTICUT 

WASHINGTON Schweber Electromcs 
Yalesville Phone: (4081748-4700 Phone: (313) 476-1610 

Kanan Associates Bellevue 
W~le Distribution Gr0'lf MINNESOTA Phone' (203) 265-2404 Western Techmcal Sales Pone: (4081727-250 

Edina ILLINOIS Phone. (2061 641-3900 
Sunnyvale Phone: (6121835-7455 

Schaumburg Spokane Arrow Electromcs Western Techmcal Sales Phone: (408) 745-6600 NEW JERSEY Mlcro-Tex, Inc Phone: (509) 922-7600 Phone: (3121 885-1131 Hamilton/Avnet Electronics Parsippany 
Phone: (408) 743-3366 Phone: (2011 334-4405 

12 
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Tustin FLORIDA Minnetonka East Syracuse 
Anthem Electronics Ff. Lauderdale Hamiiton/Avnet Electronics Arrow Electronics 
Phone: (714) 730-8000 Arrow Electronics Phone (612) 932-0666 Phone: (315) 652-1000 
Arrow Electronics Phone: (305) 776-7790 

MISSOURI Hamilton/Avnet Electronics 
Phone: (714) 838-5422 Hamllton/Avnet Electronics 

Earth City Phone: (315) 437-2642 
Woodland Hills Phone: (305) 971-2900 

Hamilton/Avnet Electronics Hauppauge, L.I. Avnet Electronics Hollywood Phone: (314) 344-1200 Arrow Electronics Phone (213) 883-0000 Schweber Electronics Sf. Louis Phone: (516) 231;1000 
CANADA Phone: (305) 927-0511 Arrow Electronics Lionex Corg. 
Calgary, Alberta Palm Bay Phone: (314) 567-6888 Phone: (51 ) 273-1660 Arrow Electronics Sf. Petersburg Hamilton/Avnet Electronics Phone: (305) 725-1480 Liverpool Phone: (403) 230-3586 Hamllton/Avnet Electronics Arrow Electronics 

Zentronlcs INDIANA Phone: (813) 576-3930 Phone: (315) 652-1000 
Phone: (403) 272-1021 Indianapolis GEORGIA 

Melville Pioneer Electronics Atlanta Downsview, Dntario Phone: (317) 849-7300 Schweber Electronics Hamilton/Avnet Electronics 
Cesco Electronics Arrow Electronics Phone: (404) 449-9170 Phone: (516) 454-6012 
Phone: (416) 661-0220 Phone. (317) 243-9353 Norcross Rochester Mistissauga, Ontario . Hamilton/Avnet Electronics 

Arrow Electronics Arrow Electronics Hamllton/Avnet Electronics Phone: (317) 844-9333 Phone: (404) 449-8252 Phone: (716) 275-0300 Phone: (416) 677-7432 
Zentronlcs KANSAS Hamiiton/Avnet ElectrOnics Hamllton/Avnet ElectrOniCs 
Phone' (416) 451-9600 Overland Park Phone: (404) 447-7500 Phone: (716) 475-9130 

Hamilton/Avnet ElectroniCs Schweber Electronics Schweber Electronics Montreal, Quebec 
Phone' (913) 888-8900 Phone (404) 449-9170 Phone: (716) 424-2222 Cesco ElectrOnics 

ILLINOIS Phone: (514) 735-5511 
MARYLAND Chicago Westbury, L.I. 

Zentronlcs Schweber Electronics Baltimore 8ellindustries Phone: (516) 334-7474 Phone. (514) 735-5361 Arrow Electronics Phone: (312) 982-9210 
Nepean, Ontario Phone: (301)247-5200 Elk Grove NORTH CAROLINA Zentronlcs Columbia Schweber Electronics Charlotte Phone: (613) 226-8840 Hamllton/Avnet ElectrOniCs Phone: (312) 364-3750 Pioneer ElectrOnics 
Ottawa, Ontario Phone' (301) 995-3500 Schaumburg Phone: (704) 527-8188 

Cesco ElectroniCs Gaithersburg Arrow Electronics Raleigh Phone: (613) 226-6903 Pioneer Washington ElectrOnics Phone. (312) 397-3440 Arrow Electronics Hamilton/Avnet ElectrOniCs Phone: (301) 948-0710 Bensenville Phone: (919) 876-3132 Phone: (613) 226-1700 Schweber ElectrOnics Hamllton/Avnet Electronics 
Phone. (301) 840-5900 Phone. (312) 860-7700 Hamllton/Avnet Electronics 

Quebec City Phone: (919) 878-0819 
Cesco Electronics MASSACHUSETIS NEW HAMPSHIRE Schweber Electronics Phone: (418) 524-4641 Bedford Manchester Phone' (919) 876-0000 Vancouver Schweber Electronics Arrow ElectrOnics 
Zentronlcs Phone' (617) 275-5100 Phone' (603) 668-6968 Winston·Salem 
Phone: (604) 688-2533 Burlington Arrow Electronics 

Ville Sf. Laurent, Quebec L,onex Corp. NEW JERSEY Phone: (919) 725-8711 
Hamllton/Avnet ElectroniCs Phone: (617) 272-9400 Cherry Hill OHIO 
Phone: (514) 331·6443 Woburn Hamllton/Avnet Electronics Beechwood Arrow Electronics Phone: (609)424-0100 Waterloo Phone' (617) 933-8130 Schweber ElectrOnics 
Zentronics Hamllton/Avnet ElectroniCs Fairfield Phone: (216) 464-2970 
Phone: (519) 884·5700 Phone: (617)273-7500 Arrow ElectrOnics Cleveland 

Winnipeg Phone' (201) 575-5300 Hamllton/Avnet Electronics 
Zentronics MICHIGAN Hamllton/Avnet ElectrOniCs Phone. (216) 831-3500 
Phone: (204) 775-8661 Ann Arbor Phone' (201) 575-3390 Pioneer Electronics 

COLORADO Arrow ElectrOnics lIonex CorporatIOn Phone: (216) 587-3600 
Aurora Phone. (313) 971-8220 Phone. (201) 227-7960 Centerville 

Arrow ElectrOnics Grand Rapids 
Schweber Electronics Arrow Electronics 

Phone (303) 696-1111 Hamilton/Avnet Electronics Phone: (513) 435-5563 
Denver Phone' (616) 243-8805 Phone: (201) 227-7880 

Da~ton Livonia Wyle Distribution Group Hamllton/Avnet ElectrOnics Moorestown amilton/Avnet Electronics 
Phone: (303) 457-9953 Arrow Electronics Phone: (513) 433-0610 Phone: (313)522-4700 Phone' (609) 235-1900 Englewood Pioneer ElectrOnics Pioneer Standard Electronics 
Hamllton/Avnet Electronics Phone: (313) 525-1800 NEW MEXICO Phone: (513) 236-9900 
Phone: (303) 740-1000 Schweber ElectrOnics Albuquerque Solon CONNECTICUT Phone: (313) 525-8100 Hamllton/Avnet Electronics Arrow ElectrOniCs 

Danbury Phone. (505) 765-1500 Phone: (216) 248-3990 
Hamilton/Avnet Electronics MINNESOTA Arrow Electronics OKLAHOMA Phone: (203) 797-2800 Eden Prairie 

Phone (505) 243-4566 Schweber Electronics Schweber ElectrOnics Tulsa 
Phone: (203) 792-3500 Phone: (612) 941-5280 NEW YORK Quality Components 

Wallingford Edina Buffalo Phone: (918) 664-8812 
Arrow Electronics Arrow Electronics Summit Distributors OREGON 
Phone: (203) 265-7741 Phone: (612) 830-1800 Phone: (716) 887-2800 Hillsboro Minneapolis 

Wyle Distribution Group Arrow ElectroniCs 
Phone: (612) 830-1800 Phone: (503) 640-6000 
Hamilton/Avnet Electronics 
Phone: (612) 932-0600 
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BIPOLAR LSI PRODUCTS 

SALES OFFICES 

Lake osw::lj0 Waukesha INDIA PORTUGAL 
Hamilton Avnet Electronics Bell Industries Philips India & Elect. Ltd. Philips Portuguesa SARl 
Phone: (503) 635-8831 Phone: (414) 784·0235 Bombay Llsboa 

PENNSLYVANIA Phone' 91-22-295144 Phone' 351-19·68·3121 

Horsham FOR SIGNETICS INDONESIA SINGAPORE 
Schweber Electronics PRODUCTS P.l Philips-Ralin Electronics Philips Project Dev. Pte., Ltd. 
Phone: (215) 441·0600 

WORLDWIDE: Jakarta Singapore 

Pittsburgh Phone 716 131 Phone: 65-253-8811 

Arrow Electronics ARGENTINA IRELAND 
SOUTH AFRICA 

Phone: (412) 856·7000 Philips Argentina S.A. Philips Electrical Ltd. 
E.D.A.C. (PTY), Ltd. 

Ploneer/Pittsbur~h Buenos Aires Johannesburg 
Phone: (412) 78 -2300 Phone: 541)141 

Dublin Phone: 27·11·614·2362 
Phone: 353.J.69·3355 

TEXAS AUSTRALIA 
ISRAEL SPAIN 

Austin Philips Industries Holdings Ltd. 
Ra~ac Electronics, Ltd. 

Miniwatt S.A. 
Arrow Electronics Lane-Cove. N.S.W. Barcelona 
Phone: (512) 8354180 Phone 61·2-427-0888 el AVIV Phone: 301 63 12 
Hamiiton/Avnet Electronics AUSTRIA 

Phone. 9nJ.477115 
Phone: (512) 837-8911 Osterrichische Philips Bauelemente ITALY SWEDEN 
~uality Components Wien Philips S.p.A. A.B. Elcoma 

hone: (512) 835'()220 Phone. 43-222-93-26·2 Milano Stockholm 

Dallas BELGIUM Phone' 39-2-6994 Phone: 46-08-67-9780 
Arrow Electronics N. V. Philips & MBlE JAPAN SWITZERLAND Phone: (214) 386-7500 Bruxelles Signetics Japan, Ltd. Philips A.C. 
Hamiiton/Avnet Electronics Phone' 32-02-242-7400 Tokyo Zunch 
Phone: (214) 659-4111 BRAZIL Phone 813-2301521 Phone: 41-01-988-2211 
Quality Components Ibrape Osaka 
Phone: (214) 387-4949 Sao Paulo Phone' 816-304-6171 TAIWAN 
Schweber Electronics Phone: 55-011-211-2600 

KOREA 
Philips Taiwan, Ltd. 

Phone: (214) 661-5010 CHILE Philips Elect. Korea Ltd. 
Taipei 

Houston Philips Chilena S.A. Seoul 
Phone' 886-2-56H717 

Arrow Electronics Santiago Phone' 794-4202 THAILAND Phone: (713) 530-4700 Phone. 56-2-39-4001 
MALAYSIA Philips Electrical Co. 

Hamilton/Avnet ElectrOniCs COLOMBIA Philips Malaysia Sdn. Berhad of Thailand Ltd. 
Phone: (713) 780-1771 Sadape S.A. Kuala Lumpur Bangkok 
Schweber Electronics Bogota D E. Phone 77 44 11 Phone: 233-6330-9 
Phone: (713) 784-3600 Phone. 600 600 MEXICO su~r land TURKEY 

uality Components DENMARK Electronica S.A. de C.V. Turk Phili~s 
hone: (713) 491-2255 Miniwatt AIS MeXICO D F. licaret A .. 

Kobenhavn N V. Phone. 52-721-61300 Istanbul 
UTAH Phone 45-01-69-1622 NETHERLANDS Phone: 43 59 10 
Salt Lake Ci~ FINLAND Philips Nederland B.V. UNITED KINGDOM Hamlltonl vnet Electronics Eindhoven 

Phone: (801) 9n4300 Oy Philips Ab Phone 31-40-79-3333 Mullard, Ltd. 
HelSinki London 

Wyle Dlstnbution Group Phone. 358+7271 NEW ZEALAND Phone: 44-01-580-6633 
Phone: (801) 974-9953 Philips Electrical Ind. Ltd. 

WASHINGTON 
FRANCE Auckland UNITED STATES 
R.lC. la Radiotechnique-Compelec Phone. 64-9-605914 Signetics International Corp. 

Bellevue Pans Sunnyvale, California 
Arrow ElectrOnics Phone. 33+355-4499 NORWAY Phone: (408) 739-7700 
Phone' (206) 643-4800 

GERMANY 
Norsk AlS Philips 

Hamllton/Avnet ElectroniCs 
Oslo URUGUAY 

Valvo Phone: 47-2-680200 luzilectron S.A. Phone (206) 453-5844 Hamburg MonteVideo 
Wyle Distribution Group Phone' 49-40-3296-19 PERU 

Phone: 91 43 21 
Phone: (206) 453-8300 Cadesa 

GREECE Lima 
WISCONSIN Philips S.A. Hellenique Phone' 326070 VENEZUELA 

Industrias Venezolanas 
New Berlin Athens PHILIPPINES Philips S.A. 

Hamilton/Avnet ElectrOniCs Phone 9215111 Philips Industrial Dev., Inc. Caracas 
Phone: (414) 784-4510 HONG KONG Makatl-Rlzal Phone: 58-2-36-0511 

Oak Creek Philips Hong Kong, Ltd. Phone: 868951 
Arrow ElectroniCs Kwal Chun~ 
Phone: (414) 764-6600 Phone: 85 -0-245121 
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