



































































































































































































































































































































































































































































































































































































































































































































































































































































































































BIPOLAR LSI PRODUCTS

CMOS GATE ARRAYS (M-Series)

$CC0330-M, SCC0450-M
$CC0700-M, SCC1100-M

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 5. Typical Output Current HIGH
as a Function of the Supply Voltage
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Figure 11. Output Transition Time (HIGH-
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BIPOLAR LSI PRODUCTS

CMOS GATE ARRAYS (M-Series)

SCC0330-M, SCC0450-M
§CC0700-M, SCC1100-M

PERIPHERY

To provide a versatile interface, M-Series CMOS arrays have
numerous /0O pads—see Figure 1a. 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:

e INPUT STAGE which includes an input protection circuit
(series resistor and single diode clamp to Vgg). 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 Vpp, 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 input/output 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 1/0O stages. The values
available are 5, 10, 15, 30, 60, 65, 70 and 75 Kohms.

L]

Signetics

TCBI TRANSCEIVERS 1605
TPXI O +—O TPXS
TNDI TNDS
™NBI
(] k]
uTPUTS
INBUTS ] °

INPA O~ -—-—i>-,—ogggﬂ

INPI
INPD O—¥

|| GATE ot | _oOTOR
INPB ARRAY E oTBU

oPDB
INPS o—,—@aﬂ et 10 ONDR
ONBU

T
XT0D | 1 $-4+—ORD

: Yoo %
> CRYSTAL|
XTOB " RC
4 -ORU

OSCILLATORS RC RESISTORS
RCOD RCOB

3
Ri RS

1HH
IH 0

<

c
T O =BONDING PAD

- TRANSCEIVERS WITH INVERTER INPUT. -

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

- TRANSCEIVER WITH SCHMITT TRIGGER INPUT

TCDS complementary driver output

TPXS open drain p-channel driver output

TNDS open drain n-channel driver output

INPUTS L

INPA direct access to array

INPI inverter

INPD driver

INPB buffer

INPS Schmitt trigger

OUTPUTS  FANOUT: DRIVER =4 LSTTL LOADS @ 4.5V
BUFFER=6 LSTTL LOADS @ 45V

OCDR complementary driver

OoCBU complementary buffer

OTDR 3-state driver

OoTBU 3-state buffer

OPDB open drain p-channel driver

ONDR open drain n-channel driver

ONBU open drain n-channel buffer

OSCILLATORS

XTOD crystal oscillator with driver stage

XTOB crystal oscillator with buffer stage

RCOD RC oscillator with driver stage

RCOB RC oscillator with buffer stage

RESISTORS

RD pull-down resistors

RU pull-up resistors

Figure 13. The SCCXXXX 1/O Cell Library
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BIPOLAR LSI PRODUCTS

CMOS GATE ARRAYS (M-Series)

SCC0330-M, SCC0450-M
$CC0700-M, SCC1100-M

Table 1. THE SCCXXXX GATE ARRAY CELL LIBRARY

LIBRARY NUMBER NUMBER

IDENT. LOGIC ELEMENT FUNCTION OF OF EQUIV. REMARKS

CODE UNITS GATES
Inverters/buffers
GIN1 Inverter A Ya 2 Max. 2 in one unit
GIN2 Array driver inverting A V2 1 2 times GIN1
GIN3 Array driver inverting A Y 1+ V2 3 times GIN1
GIN4 Array driver inverting A 1 2 4 times GIN1
GIN6 Array driver inverting A 1+ %2 3 6 times GIN1
GIN8 Array driver inverting A 2 4 8 times GIN1
GiN12 Array driver inverting A 3 6 12 times GIN1
GB12 Array buffer non-inverting A 1 2 2 times GIN1
GB13 Array buffer non-inverting A 1 2 3 times GIN1
NAND/AND gates
GNAND2 2-input NAND ATeA2 Y2 1
GNAND3 3-input NAND A1eA2¢A3 Y% 1+ 2
GNAND4 4-input NAND ATeA20A3eA4 1 2
GAND2 2-input AND AleA2 1 2 Output GIN2
GAND3 3-input AND A1eA20A3 1 2
OR/NOR gates
GNOR2 2-input NOR A1+ A2 Y2 1
GNOR3 3-input NOR AT+ A2+ A3 Ya 1+ %
GNOR4 4-input NOR AT+A2+A3+A4 1 2
GOR2 2-input OR A1+ A2 1 2 Output GIN2
GOR3 3-input OR A1+ A2+ A3 1 2
Complex logic functions
GFO1 A1+ B1eB2 1 2
GF02 A1+ B1eB1eB3 1 2
GFO03 ATeA2 + B1eB2 1 2
GF06 AT+ A2+ B1eB2 1 2
GF15 . AT+ Bi1e(C1+C2) 1 2
GF51 Complex function ATs(B1+BD 1 2
GF52 Ale(B1+ B2+ B3) 1 2
GF53 (A1+ A2)*(B1+ B2) 1 2
GF56 A1eA2¢(B1+ B2) 1 2
GF65 ATe(B1+C1+C2) 1 2
GXOR1 EXCLUSIVE-OR AeB + KOE 1 2 Unbuffered
GXNOR1 EXCLUSIVE-NOR A*B+ A*B 1 2 Unbuffered
GXOR2 EXCLUSIVE-OR AeB +AeB 1 2 Buffered
GXNOR2 EXCLUSIVE-NOR A*B +A*B 1 2 Buffered
GXOR3 EXCLUSIVE-OR AeB +A*B 2 4
Transmission gate latches
GTLO Strobed D-LATCH without SET

and RESET 1 2
GTLRP Strobed D-LATCH with RESET 1+ %2 3 Positive triggered
GTLRN Strobed D-LATCH with RESET 1+ %2 3 Negative triggered
GTLSP Strobed D-LATCH with SET 1+ % 3 Positive triggered
GTLSN Strobed D-LATCH with SET 1+ %2 3 Negative triggered
GTL2 Strobed D-LATCH with SET and 1+ %2 3
RESET
9-22 Signetics




BIPOLAR LSI PRODUCTS

CMOS GATE ARRAYS (M-Series)

§CC0330-M, SCC0450-M
SCC0700-M, SCC1100-M

Table 1. THE SCCXXXX GATE ARRAY CELL LIBRARY (Continued)
LIBRARY NUMBER NUMBER
IDENT. LOGIC ELEMENT FUNCTION OF OF EQUIV. REMARKS
CODE UNITS GATES

Compound latches
GGMO MASTER module without SET and

RESET 2 4
GGMR MASTER module with RESET 2 4 All positive
GGMS MASTER module with SET 2 4 triggered
GGM2 MASTER module with SET and

RESET 2 4
GGS0 SLAVE module without SET and

RESET 2 4 .
GGSR SLAVE module with RESET 2 4 A!':i;‘:gra;g’e
GGSS SLAVE module with SET 2 4
GGSs2 SLAVE module with SET and RESET 2 4
Transmission gate master-slave flip-flop (MD-D-FF)
GT00 MS-D-FF without SET and RESET 2 4
GTROP MS-D-FF with RESET on MASTER 2+ % 5 Positive triggered
GTRON MS-D-FF with RESET on MASTER 2+ % 5 Negative triggered
GTRRP MS-D-FF with RESET on MASTER

and SLAVE 3 6 Positive triggered
GTRRN MS-D-FF with RESET on MASTER

and SLAVE 3 6 Negative triggered
GTSSP MS-D-FF with SET on MASTER

and SLAVE 3 6 Positive triggered
GTSSN MS-D-FF with SET on MASTER

and SLAVE 3 6 Negative triggered
GT22 MS-D-FF with SET and RESET on

MASTER and SLAVE 3 6

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

Signetics

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
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:
e Sentry Vil e Sentry 21

9-23

|l




BIPOLAR LS| PRODUCTS

CMOS GATE ARRAYS (M-Series)

SCC0330-M, SCC0450-M
$CC0700-M, SCC1100-M

DESIGN PROCEDURE

r—ee
LOGIC NETWORK
DESCRIPTION &
PARTITIONING

A

DOCUMENTATION
USER’S GUIDE

Gate Count
The following step-by-step procedure is intended to guide the

SIMON/TEGAS
LOGIC SIMULATION

CUSTOMER
DESIGN APPROVAL

WIRING
LOAD

GENERATION

PLACE/INGATE
AUTOMATIC
CELL PLACEMENT
& ROUTING

P.G TAPE

y
MASK MAKING

FINISHING PRE-
PROCESSED WAFERS

WAFER TEST <

ASSEMBLY

FINAL TEST 4

PROTOTYPES APPROVAL
PRODUCTION

CMOS CELL
LIBRARY

TEST PATTERN

designer in determining the correct gate count.

Simplify the logic circuit.

e 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.

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

e One “equivalent gate” is a 2-input device.

e A rough estimate count can quickly be made by using
HE4000B family gate count table.

e 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.

Figure 14. Development Flow

PACKAGING INFORMATION AND PART NUMBERING SYSTEM

DIL: PLASTIC ® CHIP CARRIER: PLASTIC A& (TYPE A)
CERAMIC O CERAMIC 4 (TYPEC)
PART TYPE  SCC0330 SCC0450 SCC0700 SCC1100
PINS: 16 ¢} ¢}
18| @0 ® 0
° °
2|60 [ Je) °
24 10 0 ® O [ Mo}
28 |® 0 ® 0 [} ® 0
40 |e o [ Mo} e O
44 a A A
a8 o
50 [}
64 o
68 A

CMOS GATE ARRAY PART NUMBERING SYSTEM

SCC 0700 M S

_L TEMPERATURE RANGE

S= ~40°C to +85°C
E= —-55°C to +125°C

SEMI-CUSTOM
PRODUCT IDENTIFIER

PROCESS IDENTIFIER
C=CMOS

BASIC PART NUMBER

PERFORMANCE VARIATION

M = Medium Speed Performance
0450 H = High Speed Performance
0700

1100
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BIPOLAR LSI PRODUCTS

CMOS GATE ARRAYS (M-Series)

$CC0330-M, SCC0450-M
$CC0700-M, SCC1100-M

GATE COUNT FOR HE400B FAMILY
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).

Preliminary list (use for indication only)

NUMBER NUMBER
TYPE OF EQUIV. GYPE OF EQUIV.

NUMBER GATES NUMBER GATES
HEF4000B 4 HEF4502B 6
HEF4001UB 4 HEF4508B 12
HEF4002B 4 HEF4510B 82
HEF4006B 76 HEF4511B 49
HEF40078B A HEF4512B 26
HEF4008B 45 HEF4514B 60
HEF4011UB 4 HEF4515B 60
HEF4012B 4 HEF45168 82
HEF4013B 14 HEF4517B 552
HEF4014B 57 HEF4518B 58
HEF4015B 41 HEF4519B 27
HEF4017B 38 HEF4520B 54
HEF4018B 57 HEF4521B* 128
HEF4019B 8 HEF4522B 62
HEF4020B 70 HEF4526B 62
HEF4021B 73 HEF4527B 60
HEF4022B 31 HEF4528B —_
HEF4023B 6 HEF4531B 36
HEF4024B 35 HEF4532B 24
HEF4025B 6 HEF4534B —
HEF4027B 22 HEF4539B 24
HEF4028B 23 HEF4541B** 100
HEF4029B 75 HEF4543B 65
HEF4030B 12 HEF4555B 16
HEF4031B 277 HEF4556B 16
HEF4035B 46 HEF4557B 360
HEF4040B 61 HEF4585B 40
HEF4041B A HEF4724B 52
HEF4042B 1 HEF4731B; V 1064
HEF4043B 8 HEF47378B; V —_
HEF4044B 8 HEF40097B A
HEF4047B — HEF40098B A
HEF4049B A HEF40106B A
HEF4050B A HEF40160B 54
HEF4068B 6 HEF40161B 54
HEF4069UB A HEF40162B 52
HEF4070B 12 HEF40163B 52
HEF4071B 8 HEF40174B 34
HEF4072B 6 HEF40175B 24 s
HEF4073B 6 HEF40192B 68 9
HEF4075B 6 HEF40193B 68 —_—
HEF4076B 30 HEF40194B 64
HEF4077B 12 HEF40195B 40
HEF4078B 6 HEF40240B A
HEF4081B 8 HEF40244B A
HEF40828 4 HEF40245B A
HEF40858 8 HEF40373B 16
HEF4086B 8 HEF40374B 32
HEF40938 A
HEF4094B 54
*Excluding V'pp and V'gg

**Excluding power-on reset
ALocated In the periphery
9-25
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BIPOLAR LSI PRODUCTS

SEMICUSTOM LS|

FLEXX™ ARRAY

FEATURES

* 1.5 nsec typical gate delay
e Up to 2000 actual gates

¢ |/Os limited by package

* 250uW per gate

e Up to 48 mA output drive

e TTL Compatible

e Full CAD support

¢ Automatic schematic input
e 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 FLEXX™ 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 LS| device quick-
ly and easily, much like gate array or standard cell
methodology, but with silicon utilization as efficient as stan-
dard LS| products designed by traditional handpacking
methods. As a result of its superior design and silicon utiliza-
tion efficiency the FLEXX™ Array is being used by Signetics
to develop standard LS| products. The FLEXX™ Array is
now available to Signetics customers as a semicustom
development tool.

FLEXX™ Array Architecture

As shown in the figure, the FLEXX™ 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 FLEXX™
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 FLEXX™ 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 FLEXX™ Array.

BENEFITS

* Fast, easy design

* Efficient use of silicon

¢ Proprietary LS| device

¢ High speed

* Replaces up to 100 SSI/MSI parts
¢ Reduces PCB area

e Saves manufacturing costs

* Reduces size, weight and power
¢ Improves system reliability

ORDERING INFORMATION

Contact Local Sales Representative

Fully Automatic Design

To design a FLEXX™ 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 FLEXX™ 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 FLEXX™ Array
is oxide isolated ISL or Integrated Schottky Logic. ISL pro-
vides a superior speed power product with the speed of
LSTTL 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 FLEXX™ 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 FLEXX™ Array
has a typical delay time of 1.5 nsec. Output buffers are
capable of driving up to 48 mA. The number of actual gates
which can be placed on the FLEXX™ Array is limited to
about 2000 by thermal constraints. The number of I/Os 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

FLEXX™ ARRAY ARCHITECTURE

MACRO LENGTH
VARIABLE AS
REQUIRED

INDIVIDUAL
GATES AS
REQUIRED

GATES <—(

VARIABLE
ROUTING SPACE

MACRO WIDTH
VAIIRIABLE FOR

SILICON
EFFICIENCY
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BIPOLAR LS| PRODUCTS

ISL GATE ARRAY

8A1200

FEATURES

Customer programmable LS|

1144 ISL (NAND) gates

Two-layer metal interconnection

52 Schottky buffers

36 1/0 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
22, 28, 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 /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 8A1200 array
is based on a technological subset of LSl called ISL (Integrated
Schottky Logic). ISL combines the best features of low-power
Schottky and I2L Bipolar technologies.

® ¢ o 0 0 0 0 0 0 0 0 o

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 I/O buffers can be specified. As shown in Figure 4, each I/0
can be configured to implement any one of 11 different functions:
inputs, input/output, totem-pole, open collector, and three-state.

ORDERING INFORMATION

Contact Local Sales Representative

36 1/0 BUFFERS

1144 ISL GATES
26 ROWS X 22 COLUMNS (X2}

52 SCHOTTKY BUFFERS
BUFFERS & BONDING PADS TWO VERTICAL COLUMNS

OCCUPY DEVICE PERIMETER

1/0 GROUND BUS

GLOBAL POWER
BUS (Vgg)

GLOBAL GROUND

ves

4 OUTPUTS

A

RESISTOR
INPUT =

DIRECT 1,
INPUT =

o
(Note,

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

Figure 2. ISL Gate— Schematic Diagram

VBB

OuUTPUT
RESISTOR
INPUT

DIRECT
INPUT =

Figure 1. Internal Configuration of 8A1200 ISL Gate Array
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Figure 3. Schottky Buffer— Schematic Diagram
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BIPOLAR LS| PRODUCTS

ISL GATE ARRAY 8A1200

INPUT/OUTPUT CELLS

All signals within the array interface to external pins via I/O buf- symbolic logic, and schematic representation for each 1/0 cell
fers located around the device perimeter A description plus the are shown in Figure 4

_INPUT BUFFERS
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:
Low power Schottky input rINB T _: Input cell with output driver for r_E_éc—D_ -0
buffer with low current PNP | driving the three-state enable ' I
input transistor. { : of three-state output celis. : 4 :
| | | |
| | [ |
L= - -
SCHEMATIC: SCHEMATIC:
T0
TO
ARRAY ;n gse-snrs
DESCRIPTION: SYMBOL & LOGIC:

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:
10CD vee
65K
10
ARRAY
FROM
ARRAY T

O THREE-STATE
BUS

Figure 4. Description and Symbolic, Logic, and
Schematic Representation of Eleven 1/O Cells
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BIPOLAR LSI PRODUCTS

ISL GATE ARRAY

8A1200

OUTPUT BUFFERS

DESCRIPTION:
Standard low power Schottky

output buffer with totem pole
active pull-up.

SCHEMATIC:

SYMBOL & LOGIC: DESCRIPTION:

SYMBOL & LOGIC:

______ mrmroo—————
:—AP _: Standard three-state low power :TS !
| | Schottky output. | z |
| I ! '

| |
| |
| | ! '
| |
L - [ |
Ly |
SCHEMATIC: vee
15K
1K
FROM | BASD)
THREE-STATE
10K
FROM
ARRAY

DESCRIPTION:
Low power Schottky output

buffer with open-collector
output.

SCHEMATIC:

FROM
ARRAY

Preliminary

DESCRIPTION:

Low power Schottky output

I | buffer with open-collector

| ! output. Enabled from a three-
! : state enable signal.

|

| |

SCHEMATIC:
Vee

Preliminary

SYMBOL & LOGIC:

'__!___j
L ____

15K

FROM
THREE-STATE
FROM

10K 6.5K

ARRAY

1.5K

|||--<
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Figure 4. (continued) Description and Symbolic, Logic, and
Schematic Representation of Eleven 1/O Cells
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BIPOLAR LSI PRODUCTS

ISL GATE ARRAY 8A1200

TRANSCEIVERS

Preliminary
DESCRIPTION: SYMBOL & LOGIC:

Open-collector transceiver. I—-'r(')c

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

SCHEMATIC: L

Vce

310k

FROM o F q 1
ARRAY

Preliminary
DESCRIPTION: SYMBOL & LOGIC:

Enabled open-collector trans- |TEOC
ceiver. Thl.s isa baqk-to-back | 4 Y
configuration of an input buffer |
and an enabled open-collector |
output buffer (INB+ EOC). |

SCHEMATIC:

FROM
THREE-STATE vy

FROM
ARRAY

Figure 4. (continued) Description and Symbolic, Logic, and
Sch tic Repr tation of Eleven 1/O Cells
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ISL GATE ARRAY

8A1200

TRANSCEIVERS (Continued)

DESCRIPTION:

SYMBOL & LOGIC:

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:

TO
O THREE-STATE
BUS

... - -
|
Three-state transceiver. This is :TTS ]
a back-to-back configuration of | Zz |
an input buffer and a three- | % I
state output in one /O cell | |
(INB+TS). | |
ocC |
SCHEMATIC: : :
Vce | |
| . DU _
15K 65K fgﬁsa S5k 6.5K
1K
FROM (BASE) TO
THREE-STATE . ARRAY
10K p.
FROM 3
ARRAY 9
1.5K
L
OTHER
DESCRIPTION: SYMBOL & LOGIC:

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

8A1200

TYPICAL PERFORMANCE CHARACTERISTICS

Overall performance of the gate array is determined by the

following parameters:
o Discrete gate delays

e Gate current (Igg) and gate voltage (Vgg)

e Junction Temperature (T))

Gate delays are subject to several variables, any one of which

can affect the overall circuit performance. An analysis of these
variables is shown in the accompanying graphs.

ISL GATE DELAY vs Vgg

150°C

/44

/=

DELAY (ns)

\T"
°C

——
=25°C —

-
aO = N W A O N®®O

0 12 14 16
VBB (VOLTS)

18 20

TYPICAL GATE DELAY vs
JUNCTION TEMPERATURE

=
=]

ISL GATE

DELAY (ns)

SCHOTTKY BUFFER ——

O =4 N W E BN ®®

TJUNCTION (°C)

FAN-OUT

—60-30 0 30 60 90 120150180

CHANGE IN GATE DELAY
FOR INPUT BUFFERS AND
SCHOTTKY BUFFERS vs

+10 T

+8 BB

+6
+4

+2 | tpdHL ——
gt

MERSY

DELAY (ns)

-4 tpdLH

-6
-8

-10

0123 45¢67
NO. OF LOADS

8 9 10

DELAY (ns)

tpdLH (ns)

AtpdHL (ns)

SCHOTTKY BUFFER
GATE DELAY vs Vgg

-
o

9

8

7

6 Ty=-55°C

5 N Ty=25°C +—|
4 \

3 —t+Ty=185°C

2+

1 L | |

0

1.0 12 1.4 1.6 1.8 20
VBB (VOLTS)
ISL GATE DELAY vs FAN-OUT
20
T T T T T 17T

18 |- VBB = 1.5V

16 |- (tpdHL not affected by tan-out)
. .

12 1T

10 Ty=150°C
8Ty=-55 °C\

~ I B
6 _—
—

4 Ty=25°C

2 | -

0

0 1 2 3 4 5
NO. OF ACTIVE LOADS

ADDED GATE DELAY
vs FAN-IN
FT T T T

I” (tpdLH not atfected e
| by fan-in)

-
=3

|
— VBB = 1.35V
_1

7471 VBB = 1.65V

O 4N WHE GO N ® O

=]

1 2 3 4 5

NO. OF INPUTS (not dummy loaded)
“Dummy loaded inputs cause NO added gate delay

tpdHL (ns)

45
4.0
3.5
3.0
25
20
15
1.0
0.5

]
0 10 20 30 40 50 60 70 80 90 100

ADDED GATE DELAY vs
INPUT WIRE LENGTH

]

r

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

POWER DISSIPATION

For the purpose of package selection, the maximum power dissi-
pation for any given implementation of the 8A1200 gate array is
given by the following equation.

Maximum Power (in mW)=0.25 mW x number of ISL
plus, 0.25 mW x number of Schottky buf-

fers used

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

NOTE-

plus, 8 mW x number of AP, OC, EOC, TS

and 10D buffers

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

10CD buffers

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

buffers

Load Current = maximum I for selected temperature range x the total

Signetics

number of output buffers and transceivers that cna simultaneously be at a
low output state
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Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS
LOGIC FUNCTION PARAMETERS® | IsL' 74LS LOGIC FUNCTION PARAMETERS? | ISL' | 74LS
NAND (7400) Power (in mW) 0.30 2.00 D FLIP-FLOP (7474) Power (in mW) 1.50 | 20.00
ToON (in ns) 2.00 | 15.00 c-Q ToN (in ns) 28.00 | 40.00
TOFF (in ns) 10.00 | 15.00 TOFE (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) 0o | 2000 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 (74153) Power (in mW) 1.50 | 25.00
ToN (in ns) 18.00 | 22.00 DATA-Q TON (in ns) 7.00 | 26.00
TOFE (in ns) 24.00 | 30.00 TOFE (in ns) 16.00 | 26.00
EXCLUSIVE NOR (74266) | Power (in mW) 0.90 | 18.00 Notes: or 150°C MAX.
T in ns 15.00 30.00 1. Power and delay times are given for 150° .
ngp( (in n)s) 16.00 | 30.00 2. Ig::c:.saz:‘swflor each Input; Topg can be reduced to Ons with a pullup cell which
3. LS power dissipation is based on Vo X IMAX:

AC AND DC ELECTRICAL CHARACTERISTICS

Military—

Veo=5.0V (£ 10%)
Veg= 1.5V (£ 10%)
Tal= —55°C to 125°C

Conditions: Commercial—
Voo =5.0V (£ 5%)
VB?= 1.5V (£ 10%)
Tp'=0°C to 70°C

ABSOLUTE MAXIMUM RATINGS

PARAMETERI DESCRIPTION RATING |UNIT PARAMETER DESCRIPTION RATING [UNIT
Vee Supply voltage +7.0 v Vo Voltage applied to open- -05t0+7.0| V
VBB ISL gate supply voltage +7.0 v collector output in off-state
EIN Input voltage, continuous -05to+55| V Ta Ag:)t;l;r:ltntgemperature, =55 to+125| °C
N Input current, continuous |-30to +1.0f mA TsTa Storage temperature -85 to+150| °C

PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL) | LIMITS (MILITARY) UNITS

MIN | TYP [ MAX [MIN | TYP | MAX
1S4 GATE (intotnal) ' R R
Igg/G Power supply current per gate 190 190 uA
ILF Input load factor 1 1 Unit load
FO Fanout 4 4 Unit load
toaav Average gate propagation Fan-in=one (1) ISL gate or 4 6 4 6 ns
delay Schottky buffer

N tpdim + todHL Fan-out = one (1) ISL gate or

pdAv 2 Schottky buffer
toav 2  High-to-low propagation delay | pelay is inferred from 1 2 1 2 ns
togh2  Low-to-high propagation delay circuit simulation 7 10 7 10 ns
SCHOTTRY BUFFER (internal)
Igg/G Power supply current per gate 190 190 A
ILF Input load factor 1 1 Unit load
FO Fanout 10 10 Unit load
thdav Average gate propagation Fan-in=one (1) ISL gate or 4 6 4 6 ns

delay Schottky buffer
t o todt+ toant Fan-out = one (1) ISL gate or
pdAv 2 Schottky buffer

toan2  High-to-low propagation delay | pelay is inferred from 1 2 1 2 ns
toa2  Low-to-high propagation delay circuit simulation 7 10 7 10 ns
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IMI AL)| LIMITS (M
PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL) ITS (MILITARY) UNITS
MIN | TYP | MAX | MIN | TYP | MAX

INTERNAL BUFFERS: 100, JOCD Gnternaly

lcc |0CD power supply current From array = high 1.38 1.50 mA
10D 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. (/O only) (drives 3-state inputs only) 16 16 Inputs
To Array (/O only) (drives internal gates) 10 10 Unit loads

tpdAV Average propagation delay Fan in=one (1) ISL gate or 10 14 10 14 ns

Schottky buffer
tpdLH + tpdHL Fan out=one (1) from
t =_P P
pdAV 2 3-state input of
an output buffer

INPUT BUFFERS: INS, EOCD, TEOC® (to array), 10D (to array), TOC (to array), TT8® {to array)

Icc TOC, supply current ViN =3V, from Array =L 1.76 1.90 mA
INB, EOCD, supply current VIN=3V 1.15 1.25 mA
10D, supply current VIN =3V, from Array=H 253 2.75 mA
TEOC, supply current VIN =3V, from TS= H, from 3.1 3.35 mA

Array =L
TTS, supply current From Array =L, from TS=H 3.1 3.35 mA
ViN=3V

VTH Input threshold voltage 0.80 2.0 0.80 2.0 \

Vcb Input clamp diode voitage IiIN= —18mA -15 -15 \

L Input low current ViN = 0.4V -20 -20 KA

hH Input high current VIN=2.7V 20 20 uA

I} Max input high current VIN=5.5V, Voo = Max 100 100 uA

FO INB & 10D “to array” outputs 10 10 Unit load
EOCD & 10D “to 3-state” 16 16 Inputs

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

tpdHL  Propagation delay, high-to-low 4 2 4 ns
F.O.=one (1) ISL load See Figure 5a

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

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

QUTPUT BUFFER: AP {Activa Puliup)

lcc Power supply current From array = high 1.38 1.50 mA

ILF Input load factor 3 3 Unit loads

VoL Output low voltage loL=8mA 500 mV

loL=4mA 400 mV
VOH Output high voltage loH = — 400uA 2.7 25 v
los Output short circuit current VouTt=0V -15 -100 | - 15 —100 mA
tpdLH  Propagation delay, low to high 8 4 8 ns
output
ee Figure 5b
tpdHL Propagation delay, high to low s 'gu 8 4 8 ns
output
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LIMITS (COMMERCIAL) | LIMITS (MILITAR
PARAMETER TEST CONDITIONS ( ) { Y UNITS
MIN [ TYP | MAX [MIN | TYP | MAX
OPEN COLLECTOR, OUTPUT BUFFERS: OC, TOC {from array), EOC, TEOC (from array) Prefiminary
lcc OC power supply current From array = high 1.38 1.50 mA
TOC power supply current From array = low 1.76 1.90 mA
EOC power supply current From array = low, 1.96 2.10 mA
from T.S. = high
TEOC power supply current From array = low, 3.1 3.35 mA
from T.S.=high
ILF Input load factor ‘‘from array” 3 3 Unit load
Input load factor “from T.S.” 3 3 Unit load
VoL Output low voltage lo =8mA comm 500 mV
loL=4mA 400 mV
loH Output high current Vour= 5.5V 20 20 uA
tpdLH Propagation delay low to high 9 TBD 9 TBD ns
output
See Figure 5¢
tpdHL Propagation delay high to low B 8 TBD 8 TBD ns
output
THREE-STATE QUTPUT BUFFERS: TS, TTS (from array)
Icc TS power supply current From T.S. = high 1.96 2.10 mA
From array = low
TTS power supply current From array = low 3.1 3.35 mA
Vin=3V, from T.S. = high
ILF Input load factor, either input 3 3 Unit load
VoL Output low voltage loL=8mA 500 mV
loL=4mA 400 mV
VoH Output high voltage loy= — 400uA 2.7 2.5 \
los Output short circuit current Vour=0V -15 -100 (-15 - 100 mA
lozL Three-state off current, output | Voyr=0.4V -20 -20 uA
low
lozn Three-state off current, output | Voyr=2.4V 20 20 uA
high
todLH Propagation delay, low to high 4 9 4 9 ns
output
todHL Propagation delay, high to 6 10 6 10 ns
low output
tpazL Propagation delay, HI Z to low 11 14 1 14 ns
output See Figure 5d
tpazH Propagation delay, HI Z to K 10 13 10 13 ns
high output
tpdLz Propagation delay, low to 6 12 6 12 ns
HI Z output
tpaHz Propagation delay, high to 7 7 7 7 ns
HI Z output
NOTES

1 Maximum power disipation limit of circuit 1s determined by
package selection

2 Guaranteed value Is thgav

3 For all input parameters on TEOC and TTS, the ““form Three-State”
input should be high
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ISL GATE ARRAY

8A1200

TEST SETUP: WAVEFORMS: EQUIVALENT CIRCUIT OF
ISL UNIT LOAD:
EXTERNAL <> 8A1200 v Ves
. 13v
VIN Vout Vi J
PULSE | ISL N
[GENERATOR |‘—’. I BUFFER |'—*| LOAD l"" |deL| tpdLH
| or _t |ie
- \ 0.05V []
02v
a. Input Buffer =
TEST SETUP: 8A1200 EXTERNAL WAVEFORMS:
ISL GATE OR
SCHOTTKY BUFFER VIN VTH VTH
BUFFER
tpdHL
N tpdLH
VouT —M
b. Active Pullup Output
TEST SETUP: 8A1200 EXTERNAL WAVEFORMS:
vee
| VIN VTH VTH
X 2K ‘ tpdHL
ISL GATE OR "
SCHOTTKY BUFFER |05, tpdLH
| prf vout —w
]
c. Open Collector Output
TEST SETUP: 8A1200 EXTER- WAVEFORMS:
“T™ NAL vee
3 STATE : 2K
DRIVER , VINC VTH VTH VINC VTH VTH
I
Vlch X tpdZH—>| |« _J r»lpdnz tpdZL—>~—n —»’ tpdLZ
| SW1
ISLGATEOR | VIN osv
SCHOTTKY surrer |4 vour _ZAW_Q—— vout MV Tosv
BUFFER :
|
! >
! 5K
TEST  SW1 ___ Sw2 : ; VIN ViH VTH
tpdzH open closed
tpdzL closed open | ‘ tpdHL
tpdHZ closed closed ! tpdLH
tpdLz closed closed !
tpdLH closed closed | =< *15pt Vout 15V 15V
tpdHL closed closed ! sSw2
1
*5pt for tpdLz and tpdHZ = =
d. Three-State Output

Figure 5. Test Circuits

Signetics
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ISL GATE ARRAY

8A1260

FEATURES

Customer programmable LSI

1144 ISL (NAND) gates

Two-layer metal interconnection

52 Schottky buffers

60 1/0 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
68 pin package

PRODUCT DESCRIPTION

The 8A1260 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 (LSl) and proprietary design. The
8A1260 array is based on a technological subset of LS| called

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

Designing with the 8A1260 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 I/O buffers can be specified. Each I/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

36 /0 BUFFERS

BUFFERS & BONDING PADS

OCCUPY DEVICE PERIMETER e S SoTES

26 ROWS X 22 COLUMNS (X2)

52 SCHOTTKY BUFFERS
TWO VERTICAL COLUMNS

1/0 GROUND BUS

GLOBAL POWER
BUS (vBB)

GLOBAL GROUND

veB
OUTPUTS
$

RESISTOR
INPUT O VWV r>o

DIRECT
INPUT O C
= (Note,

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

Figure 2. ISL Gate—Schematic Diagram

Ves

OUTPUT
RESISTOR
INPUT

DIRECT
INPUT

Figure 1. Internal Configuration of 8A1260
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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 /O
buffers located around the device perimeter

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

INPUT BUFFERS ;
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:
Low Power Schottky input :TN —: Low Power Schottky input
buffer with internal | | buffer with internal
feedback and direct output. | @ feedback and diode output.
| —
| |
L i
SCHEMATIC: SCHEMATIC:
vce v§c
! 9 N
18K 3 16K 5; 8K K
<o
_K TO ARRAY "K"o ARRAY
TO THREE-STATE )
K ) o
Stk S5k S
B3 10K :, 5K :, 5K ‘—K—O
O IN FROM ARRAY ~O IN FROM ARRAY
<
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:
Internal driver with :—ID— ______ _‘ Internal driver with
direct output. | | diode output.
|
s
| \
L _
SCHEMATIC: SCHEMATIC:
vee vee
by Ko
18K 15K 1Ee|< 15K 315K 38K ;
H<to
K B H<E0 | s
TO gl;RAV | ARRAY
TO THREE-STATE ,_Iq_o
<o
310k 2E 5K 35K S0k S5k sk Lit-o
O IN FROM ARRAY —O IN FROM ARRAY

[

Figure 4. Description and Symbolic, Logic, and
chematic Representation of Eight /O Cells
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ISL GATE ARRAY 8A1260
OUTPUT BUFFERS
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:

Low Power Schottky output
buffer with open-coliector
output.

SCHEMATIC:

FROM
ARRAY

'oc |

!

| |
!

| |

| |

Lo g

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

SCHEMATIC:

Low Power Schottky output :—Z\P T Low Power Schottky three-
buffer with totem pole | | state output buffer.
active puliup. |
| |
| |
L | SCHEMATIC:
SCHEMATIC:
15K
1K
(BASE)
THREE-STATE
FROM 10K
ARRAY
FROM
ARRAY
Re
Preliminary Preliminary
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:

15K

FROM x
THREE-STATE

% 10K 6.5K
<

FROM %
ARRAY

|||——4
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Figure 4. (continued) Description and Symbolic, Logic, and

Schematic Representation of Eight 1/0 Cells
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ISL GATE ARRAY

8A1260

TYPICAL PERFORMANCE CHARACTERISTICS

Overall performance of the gate array is determined by the

following parameters:
e Discrete gate delays

e Gate current (Igg) and gate voltage (Vgg)

e Junction Temperature (T))

Gate delays are subject to several variables, any one of which

can affect the overall circuit performance. An analysis of these
variables is shown in the accompanying graphs.

ISL GATE DELAY vs Vgg
10
9
8
7
g2 s Ty=150°C
> AN B~
é 5 S h\‘o-
oo = Ty=25"C]
3 Ty=-55°C
2 . ||
1
0
10 12 14 16 18 20
VBB (VOLTS)
TYPICAL GATE DELAY vs
JUNCTION TEMPERATURE
10
9 ———l‘__ﬁ_,
8
7
g ]
%5 ISL GATE
m 4 T
o
3 [~} SCHOTTKY BUFFER ——|
2
[ - B —
6030 0 30 60 90120150180
TJUNCTION (°C)
CHANGE IN GATE DELAY
FOR INPUT BUFFERS AND
SCHOTTKY BUFFERS vs
FAN-OUT
+10
+8 |—
+6
+4 —
2 +2— tpdHL ——
> 0 1
<
-
g2 \é\ Y
—4 —— tpdLH
_6 \
N
-8
Mo 123 4567 8910
NO. OF LOADS

DELAY (ns)

tpdLH (ns)

AtpdHL (ns)

=
o

SCHOTTKY BUFFER
GATE DELAY vs Vg

10
9
8
7
6 Ty=-55°C
5 N Ty=25°C ]|
4 —— -
3|—tTy=1s5°C
2
1 oy
0

10 12 14 16 18 20
VBB (VOLTS)

ISL GATE DELAY vs FAN-OUT

20

FT T T T T T T
18~ vBB=15V
16 |- (tpdHL not affected by fan-out)
|

TJ=-55°C

0 1 2 3 4 5
NO OF ACTIVE LOADS

ADDED GATE DELAY
vs FAN-IN

T TrTTT L]
[ (tpdLH not affected |
- b'; fan-in) 7

AN

[ T -
—— VBB =1.35V ér_

V. ANNN
.
%
1 2 3 4 5
NO. OF INPUTS (not dummy loaded)

A\

l

N
<
@
@
0]
-
-]

.65V

©O 4N WhR U ON®O©

o

*Dummy loaded inputs cause NO added gate delay

ADDED GATE DELAY vs
INPUT WIRE LENGTH

4.5
4.0
3.5
3.0
25
2.0
15

P
1.0
0.5 g -

tpdHL (ns)

0
0 10 20 30 40 50 60 70 80 90 100

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

POWER DISSIPATION

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
plus, 0.25 mW x number of Schottky

buffers used

plus, 8 mW x number of AP, OC,
EOC, and TS

NOTE

plus, 7 mW x number of IN, IN7,
ID, and ID7

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

Load Current = maximum lg|_for selected temperature range x the total

low output state

Signetics
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Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS
LOGIC FUNCTION PARAMETERS? IsL? 74LS LOGIC FUNCTION PARAMETERS? IsL? 74LS
NAND (7400) Power (in mW) 0.30 2.00 D FLIP-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 ToFE (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
TorF (in ns) 22 15.00 ToFk (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
TorF (in ns) 24.00 | 30.00 TorF (in ns) 16.00 | 26.00
EXCLUSIVE NOR Power (in mW) 0.90 18.00 Notes
(74266) TON (in ns) 15.00 30.00 1 Power and delay times are given for 150°C max
. 2T, I1s 2 nanoseconds for each input, T, can be reduced
TOFF (in ns) 16.00 30.00 toog’;anoseconds with a pullup call wnlcgzzes 03 mw !
3 LS power dissipation is based on Vo = IMAx

AC AND DC ELECTRICAL CHARACTERISTICS

Conditions:
Commercial —
Vec =5.0V (£ 5%)
Vgg = 1.5V (+10%)
Ta=0°C to 70°C

Military—

Voc =5.0V (= 10%)
Vgg = 1.5V (£ 10%)
Ta=-55°C to 125°C

ABSOLUTE MAXIMUM RATINGS

PARAMETER DESCRIPTION RATING | UNIT | || PARAMETER DESCRIPTION RATING [UNIT
Vee Supply voltage +7.0 \" Vo Voltage applied to open- | =0.5to +7.0| V
VeB ISL gate supply voltage +7.0 \ collector output in

off-state
EiN Input voltage, continuous |~0.5 to +5.5| V Ta Ambient temperature, -55to +125| °C
operating
N Input current, continuous | =30 to +1.0| mA TstG Storage temperature -65to +150 | °C
AL)| LIMITS (MILITAR
PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL) ( AL UNITS
MIN | TYP | MAX | MIN [ TYP | mMAX

iSL GATE {internal)

1gg/G Power supply current 190 uA

per gate

ILF Input load factor 1 Unit load

FO Fan-out Unit load

tpaAv Average gate propagation | Fan-in =one (1) ISL gate 4 4 ns

delay or Schottky buffer

togay = RakH ¥ toaHL
P 2 Fan-out =one (1) ISL gate
or Schottky buffer

tpdHL High-to-low propagation 1 1 2 ns

delay Delay is inferred from

todLH Low-to-high propagation circuit simulation 7 7 10 ns

delay
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PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL)| LIMITS (MILITARY) UNITS
MIN | TYp | MAX | MIN | TYP [ mAX
SCHOTTKY BUFFER (Internal)
Igg/G Power supply current 190 190 uA
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 6 6 ns
delay t or Schottky buffer
tpgay = 2ALH * todHL
P 2 Fan-out =one (1) ISL gate
or Schottky buffer
tpdHL High-to-low propagation 2 2 ns
delay Delay is inferred from
tpdLH Low-to-high propagation circuit simulation 10 10 ns
delay
INPUT BUFFERS: IN, IN?, 1D, and 1D7
lcc Power supply current ViN=3V(IN from Array =H) 1.30 1.40 mA
VTH Input threshold voltage 0.80 2.0 0.80 20 \"
VvCD Input clamp diode voltage | Ijy =—18mA -15 -15 \'
he Input low current ViN=0.4V -20 -20 kA
hH Input high current ViN=2.7V 20 20 uA
Iy Max input high current VinN=5.5V, Voo =Max 100 100 uA
FO INB & IOD “to array” 10 10 |Unit load
outputs
EOCD & 10D “to three- 16 16 |Unit load
state” outputs
tpdLH Propagation delay, low-to- 8 8 ns
high F.O.=one (1) ISL load
tpdHL Propagation delay, high-to- 4 4 ns
low F.O.=one (1) ISL load
tpdLH Propagation delay, low-to- | (See Fig. 5a) 4 4 ns
high F.O.=ten (10)
ISL loads
tpdHL Propagation delay, high-to- 5 5 ns
low F.O.=ten (10)
ISL loads
QUTPUT BUFFER: AP (Active Pullup)
lcc Power supply current From array =high 1.38 1.50 mA
ILF Input load factor 3 3 Unit loads
VoL Output low voltage loL=8mA 500 mV
loL=4mA 400 mV
VoH Output high voltage loH = —400uA 2.7 25 v
los Output short circut Vout =0V -15 -100 | -15 -100 mA
current
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ISL GATE ARRAY 8A1260

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 EQC (Preliminary)
lcc 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 loL=8mA 500 mV
loL=4mA 400 mV
IOH Output high current VouTt =5.5V 20 20 uA
tpdLH Propagation delay, 9 TBD 9 TBD ns
low-to-high output
tpdHL Propagation delay, (See Fig. 5¢) 8 TBD 8 TBD ns
high-to-low output
THREE-STATE OUTPUT BUFFERS: TS
lcc 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 loL=8mA 500 mV
loL=4mA 400 mV
VoH Output high voltage loH = —400uA 27 25 Vv
los Output short circuit Voutr =0V -15 -100 | —-15 —100 mA
current
loLz Three-state off current, Vout =0.4V -20 -20 uA
output low
loHz Three-state off current, VouTt =2.4V 20 20 uA
t Propagation delay, low-
pdLH pag elay, lo -
to-high output (Note) RL=2K 4 9 4 9 ns
t Propagation delay, high-
pdHL pag y, hig -
to-low output (Note) Cu = 15pf 6 10 6 10 ns
tpazL Propagation delay, HI-Z 11 14 1 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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ISL GATE ARRAY

8A1260

TEST SETUP: WAVEFORMS: EQUIVALENT CIRCUIT OF
ISL UNIT LOAD:
v VBB
EXTERNAL <> 8A1260 VIN 1.3V
]
VIN VouT l tpdHL
PULSE I | l I J ISL l ,
IGENERATOR ] BUFFER I LOAD -~ | 'P‘“-“|
| Vout 0.05V -
a. Input Buffer =
TEST SETUP: 8A1260 T EXTEmL WAVEFORMS:
2K
ISL GATE OR
SCHOTTKY BUFFER VIN VTH VTH
BUFFER tpdHL
tpdLH
Vout 15V 1.5V
b. Active Pullup Output
XTERNAL
TEST SETUPS: i Rl WAVEFORMS:
| 2K VIN VTH VTH
ISL GATE OR R !pdHL
SCHOTTKY BUFFER : oy, tpdLH
BUFFER X I1SP' VouT w_sv_
]
c. Open Collector Output
EXTER-
8A1260
TEST SETUPS: NAL - yee WAVEFORMS:
I
3 STATE | 2K
DRIVER . VINC W VINC _\_/_
ViNe—y | J t t dZL»l ‘ 1
SW1 tpdZH—>| |< <—tpdHZ p <—>] - l«— pdLZ
1
EOR | VIN v 5V
SehoTTIY BUFFER 1xour Vout 15V OV vour 1.5V 15V
BUFFER ! o5V
1
1
] S8k
TEST __SW1__ swz2 I VIN VTH VTH
tpdzH open  closed ! tpdHL
tpdzL closed open ! 1
tpdHZ closed closed 'I pdLH
tpdLz closed closed Vi 15V 15V
tggLH closed closed 1#2'15;)1 fout
tpdHL closed closed ! sSw2
|
*5pf for tpdLZ and tpdHZ _‘:" =

d. Three-State Output

Figure 5. Test Circuits
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ISL GATE ARRAY

8A1542

FEATURES

Customer programmable LSI

1408 ISL (NAND) gates

Two-layer metal interconnection

64 Schottky buffers

42 1/0 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

® @ o o 0 0 0 0 0 0 0 0

PRODUCT DESCRIPTION

The 8A1542 Gate Array (Figure 1) is an uncommitted array of ISL
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL-
compatible /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 8A1542
array is based on a technological subset of LS| called ISL (In-
tegrated Schottky Logic). ISL combines the best features of low-
power Schottky and I°L Bipolar technologies.

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 1/0 can be configured to implement any one of 11 different
functions: inputs, input/output, totem-pole, open collector, and
three-state.

ORDERING INFORMATION

Contact Local Sales Representative

42 1/0 BUFFERS

BUFFERS & BONDING PADS 1408 ISL GATES

110 GROUND BUS

e

T—

GLOBAL POWER
BUS (V)

GLOBAL GROUND

64 SCHOTTKY BUFFERS
OCCUPY DEVICE PERIMETER 26 ROWS x 22 COLUMNS (X2) TWO VERTICAL COLUMNS

veB
OUTPUTS

)

RESISTOR A A —4
INPUT =9

DIRECT

INPUT O = \
Note |

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

Figure 2. ISL Gate— Schematic Diagram

VBB

RESISTOR ouTPuT
INPUT

DIRECT
INPUT

i

Figure 1. Internal Configuration of 8A1542 ISL Gate Array
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Figure 3. Schottky Buffer— Schematic Diagram
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ISL GATE ARRAY

8A1542

INPUT/OUTPUT CELLS

All signals within the array interface to external pins via I/O buf-
fers located around the device perimeter. A description plus the

are shown in Figure 4.

symbolic logic, and schematic representation for each /O cell

INPUT BUFFERS

DESCRIPTION:
Low power Schottky input

buffer with low current PNP
input transistor.

SCHEMATIC:

Vee

SYMBOL & LOGIC: DESCRIPTION:

l_lNB -} Input cell with output driver for
| driving the three-state enable
: : of three-state output cells.
| |
| |
-
SCHEMATIC:
Vee
TO
ARRAY

SYMBOL & LOGIC:

:_ EOCD ':
| 2
| |
| |
| |
Lo a

TO

THREE-STATE

BUS

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:
10CD

Vee
O

Vee

T0
O THREE-STATE
BUS

SYMBOL & LOGIC:

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

Signetics
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QUTPUT BUFFERS
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:
____________ S
Standard low power Schottky :—AP 1] Standard three-state low power ol—T S 2 {
output buffer with totem pole | | Schottky output. | |
active pull-up. | | | |
| |
| |
| |
| | I |
b - | [
L |
SCHEMATIC: SCHEMATIC: vee

15K

1K
FROM (BASE)
THREE-STATE
ARRAY 10K
FROM
ARRAY
L
Preliminary Preliminary
DESCRIPTION: SYMBOL & LOGIC: DESCRIPTION: SYMBOL & LOGIC:
______ ERA——— —
Low power Schottky output I—OC a Low power Schottky output EOC z —:
buffer with open-coliector | | buffer with open-collector | |
output. | | output. Enabled from a three- |
| : state enable signal. | :
|
| I I !
L~ | [ '
Ly .
SCHEMATIC:
SCHEMATIC: Vee vce
Q
15K %wx 6.5K
q
FROM x
THREE-STATE
FROM
anray o3¢

1.5K

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

8A1542

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:

Preliminary

Vce

FROM O Fq 1
ARRAY

SYMBOL & LOGIC:

3
|

(]} !
|

|

l

|

4

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:

Preliminary

FROM

THREE-STATE

FROM

ARRAY

SYMBOL & LOGIC:

Figure 4. (continued) Description and Symbolic, Logic, and

Schematic Representation of Eleven 1/O Cells

Signetics

9-49




BIPOLAR LSI PRODUCTS

ISL GATE ARRAY

8A1542

TRANSCEIVERS (Continued)

DESCRIPTION:

SYMBOL & LOGIC:

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
O

FROM T0
ARRAY O THREE-STATE
BUS

Three-state transceiver. This is ,'_T TS _‘,
a back-to-back configuration of 1 z |
an input buffer and a three- | |
state output in one 1/O cell I |
(INB+TS). | |
I
SCHEMATIC: : :
Vee I |
| . S, -
S5k EE 6.5K
1K
rrOM o L GASE . g1
THREE-STATE 3 1o'|<\
FROM 4 :/
ARRAY
1.5K
OTHER
DESCRIPTION: SYMBOL & LOGIC:

Figure 4. (continued) Description and Symbolic, Logic, and
Schematic Representation of Eleven /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:
e Discrete gate delays

e Gate current (Igg) and gate voltage (Vgg)

e Junction Temperature (T))

Gate delays are subject to several variables, any one of which

can affect the overall circuit performance. An analysis of these
variables is shown in the accompanying graphs.

ISL GATE DELAY vs Vg
10
9
8
7
g s AL Ty =150°C
> N
T 5 Y —
[ Ty=25°C ]
3 Ty=-55°C
2
1
0
10 12 14 16 18 20
VBB (VOLTS)
TYPICAL GATE DELAY vs
JUNCTION TEMPERATURE
10
9
8
7
2
%5 ISL GATE
g4 T T
3 |—— SCHOTTKY BUFFER ——|
2
1
®80-30 0 30 60 90120 150180
TJUNCTION (°C)
CHANGE IN GATE DELAY
FOR INPUT BUFFERS AND
SCHOTTKY BUFFERS vs
FAN-OUT
+10
+8
+6
+4
E +2ft tpdHL ——
> 0 —
< \L
-l
B ey
. e ~ ]
-8
Mo T 23 456786 90
NO. OF LOADS

DELAY (ns)

tpdLH (ns)

AtpdHL (ns)

SCHOTTKY BUFFER
GATE DELAY vs Vgg

-
o

Ty=-55C
A Ty = 25°C |

|
F—+Ty=155°C

O -4 N WA O N ®®

10 1.2 1.4 16 18 20
VBB (VOLTS)

ISL GATE DELAY vs FAN-OUT

T T T T T T T
18- vgB=1.5V
16 |- (tpdHL not affected by fan-out)

8
41
-

T
Ty=-55°C T

[T
0 1 2 3 4 5
NO OF ACTIVE LOADS

ADDED GATE DELAY
vs FAN-IN
T T T T

I” (tpdLH not affected
| by fan-in)

-
=]

|- veg =135V

O 4N WAE GO ON®®©

1 2 3 4 5

NO. OF INPUTS (not dummy loaded)
*Dummy loaded Inputs cause NO added gate delay

ADDED GATE DELAY vs
INPUT WIRE LENGTH

45
4.0
3.5
3.0
25
20 S
1.5
1.0
0.5 >4

tpdHL (ns)

0
0 10 20 30 40 50 60 70 80 90 100

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

POWER DISSIPATION

For the purpose of package selection, the maximum power dissi-
pation for any given implementation of the 8A1542 gate array is

given by the following equation.

Maximum Power (in mW)=0.25 mW x number of ISL
plus, 0.25 mW x number of Schottky buf-

fers used

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

NOTE-

Signetics

plus, 8 mW x number of AP, OC, EOC, TS
and 10D buffers

plus, 5 mW x number of EOCD, INB, and
10CD buffers

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

Load Current = maximum Ig|_for selected temperature range x the total
number of output buffers and transceivers that can simultaneusly be at
a low output state.
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Table 1. COMPARISON OF ISL WITH 74LS FUNCTIONS
LOGIC FUNCTION PARAMETERS® | ISL' | 74LS LOGIC FUNCTION PARAMETERS® | ISL' | 74LS
NAND (7400) Power (in mW) 0.30 2.00 D FLIP-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 (iIn mW) 0 11.00 D LATCH (7475) Power (in mW) 1.20 | 30.00
TON (in ns) 0 20.00 DATA—Q ToON (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—-Q 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) 15 00 30 00 1 Power and delay times are given for 150°C MAX
TOFF (in ns) 1600 | 3000 2 Iso:spazz':zvfor each input, Togg can be reduced to Ons with a pullup cell which
3 LS power disstpation s based on Voo X IMax

AC AND DC ELECTRICAL CHARACTERISTICS

Conditions: Commercial— Military—

Voo = 5.0V (£5%)
Vgg=15V (% 10%)
TA'=0°C to 70°C

Veo=50V (+10%)
Vg = 1.5V (£ 10%)
Tal= —55°C to 125°C

ABSOLUTE MAXIMUM RATINGS

PARAMETER DESCRIPTION RATING [UNIT PARAMETER DESCRIPTION RATING (UNIT
Vce Supply voltage +70 \ Vo Voltage applied to open- ~05t0+7.0| V
Ves ISL gate supply voltage +70 v collector output in off-state
EIN Input voltage, continuous -05to+55( V Ta A(;npt;irear:ltnt;mperature, -55to+125) °C
N Input current, continuous -30to +1.0] mA TsTG Storage temperature _65to+150| °C

PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL) | LIMITS (MILITARY) UNITS

miN | Typ | max [miN] TYP ] mMAX
ISt GATE (lnternal) .
1gg/G Power supply current per gate 190 190 uA
ILF Input load factor 1 Unit load
FO Fanout 4 4 Unit load
togav Average gate propagation Fan-in=one (1) ISL gate or 4 4 6 ns
delay Schottky buffer

\ _tpant toaHL Fan-out = one (1) ISL gate or

pdAv 2 Schottky buffer
toan 2 High-to-low propagation delay | pelay is inferred from 1 2 1 2 ns
toan?  Low-to-high propagation delay circuit simulation 7 10 7 10 ns
SCHOTTKY BUFFER (Internal)
lgg/G Power supply current per gate 190 190 uA
ILF Input load factor 1 1 Unit load
FO Fanout 10 10 Unit load
todav Average gate propagation Fan-in=one (1) ISL gate or 4 6 4 6 ns

delay Schottky buffer

t _ tpath + toant Fan-out = one (1) ISL gate or

pPdAV 2 Schottky buffer
toaw2  High-to-low propagation delay | pelay is inferred from 1 2 1 2 ns
tpan2  Low-to-high propagation delay circuit simulation 7 10 7 10 ns
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ISL GATE ARRAY 8A1542
PARAMETER TEST CONDITIONS LIMITS (COMMERCIAL) | LiMITS (MILITARY) UNITS
MIN [ TP | MAX [MIN | TYP | mAX
INTERNAL BUFFERS: 10D, 10CD {internal) '

Icc |0CD power supply current From array = high 1.38 1.50 mA
10D power supply current ViN = 3V, from array = high 253 2.75 mA

ILF Input load factor 3 3 Unit load

FO Fanout
To T.S. (O only) (drives 3-state inputs only) 16 16 Inputs
To Array (1/O only) (drives internal gates) 10 10 Unit loads

tpdav  Average propagation delay Fan in=one (1) ISL gate or 10 14 10 14 ns

Schottky buffer
s I (e
an output buffer

INPUT BUFFERS: INB, EOCD, TEOC® {ts array}, 10D (to array), TOC {to array), TS (to array)

Ilcc TOC, supply current VIN=3V, from Array=L 1.76 1.90 mA
INB, EOCD, supply current VIN=3V 1.15 1.25 mA
10D, supply current VIN =3V, from Array = H 2.53 2.75 mA
TEOC, supply current ViN =3V, from TS = H, from 3.1 3.35 mA

Array =L
TTS, supply current From Array = L, fromTS=H 311 3.35 mA
VIN=3V

VTH Input threshold voltage 0.8 2.0 0.80 20 \

\Ze)s) Input clamp diode voltage IiIN= —18mA -15 -1.5 v

L Input low current VIN = 0.4V -20 -20 kA

H Input high current VIN=27V 20 20 uA

1] Max input high current VIN=55V, Vcc = Max 100 100 uA

FO INB & 10D “to array’ outputs 10 10 Unit load
EOCD & 10D “to 3-state” 16 16 Inputs

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

tpdHL Propagation delay, high-to-low 2 4 2 4 ns

tpdLH Pr:;;zéat?:: c?e)lali'.loljvi?o-high See Figure 5a 3 4 3 4 ns
F.O.=ten (10) ISL loads

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

"OUTPUT BUFFER: 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 loL=8mA 500 mV

loL=4mA 400 mV
VOH Output high voltage loH = — 400uA 2.7 25 \
los Output short circuit current VouTt=0V -15 —-100 | =15 - 100 mA
tpdLH  Propagation delay, low to high 4 8 4 8 ns
output X
tpdHL  Propagation delay, high to low See Figure 5b 4 8 4 8 ns
output
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LIMITS (COMMERCIAL) | LIMITS (MILITARY)
PARAMETER TEST CONDITIONS - " UNITS
Min | Typ | Max | Min | Typ | Max
OPEN COLLECTOR, QUTPUT BUFFERS: OC, TGC- {trom array), EOC, TEOC {fram array) Prefiminary
lec OC power supply current From array = high 1.38 1.50 mA
TOC power supply current From array = low 1.76 1.90 mA
EOC power supply current From array = low, 1.96 2.10 mA
from T.S. = high
TEOC power supply current From array = low, 3.1 3.35 mA
from T.S. = high
ILF Input load factor “‘from array” 3 3 Unit load
Input load factor ““from T.S.” 3 Unit load
VoL Output low voltage lor = 8mA 500 mv
lop = 4mA 400 mV
lon Output high current Vour = 5.5V 20 20 A
toan  Propagation delay low to high 9 TBD 9 TBD ns
output See Figure 5¢
toaHu ~ Propagation delay high to low 8 TBD 8 TBD ns
output
THREE-STATE QUTPUT BUFFERS: TS, TTS (from array)
lcc TS power supply current From T.S. = high 1.96 2.10 mA
From array = low
TTS power supply current From array = low 3.11 3.35 mA
Viy = 3V, from T.S. = high
ILF Input load factor, either input 3 3 Unit load
VoL Output low voltage lo. = 8mA 500 mv
lo. = 4mA 400 mV
Vo Output high voltage lon = —400uA 2.7 25 \
los Output short circuit current Vour = OV -15 -100 | -15 -100 mA
lozL Three-state off current, output Vour = 0.4V -20 -20 uA
low
lozn Three-state off current, output Vout = 2.4V 20 20 uA
high
toan  Propagation delay, low to high 4 9 4 9 ns
output
togve ~ Propagation delay, high to 6 10 6 10 ns
low output
toaz  Propagation delay, HI Z to low 11 14 11 14 ns
output See Figure 5d
toazy  Propagation delay, HI Z to 10 13 10 13 ns
high output
toaz  Propagation delay, low to 6 12 6 12 ns
HI Z output
toaHz ~ Propagation delay, high to 7 7 7 7 ns
HI Z output
NOTES.

1 Maximum power dissipation imit of circuit is determined by package selection
2 Guaranteed value Is tpgAy-
3 For all input parameters on TEOC and TTS, the “from Three-State”” input should be high.
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ISL GATE ARRAY

8A1542

TEST SETUP: WAVEFORMS: EQUIVALENT CIRCUIT OF
ISL UNIT LOAD:
EXTERNAL <> 8A1200 av ves
| 7( \ —_tav
puLSE |1 VIN Vourl' isL VIN l
GENERATOR [ BUFFER LOAD tpdHL tpdLH
| Vout I
0.05V /A
0.2v
[}
a. Input Buffer =
TEST SETUP: 8A1542 EXTERNAL WAVEFORMS:
vce
ISL GATE OR
SCHOTTKY BUFFER VIN VTH VTH
BUFFER tpanL
_’] tpdLH
vout 15V 15V
b. Active Pullup Output
TEST SETUP: smsazT EXTERNAL WAVEFORMS:
vec
VIN VTH VTH
, x ‘ tpdHL
ISL GATE OR
SeaoTTKY BUFFER oyt tpdLH
BUFFER !
\ 18pt Vout 1.5V 1.5V
T
c. Open Collector Output
TEST SETUPS 8A1542 EXTER- WAVEFORMS:
~“T™ NAL vee
3 STATE : 2K
DRIVER , VINC VTH VTH VINC VTH VTH
VlNCj : ‘NZH"” — <>l <—tpdHZ *deL—’I*———'l -»l ~—tpdLZ
SW1
ISL GATEOR | VIN | Vout Vo 0.5V
SCHOTTKY | e uT 1.5V Vout 1.5V
BUFFER BUFFER : —josv
l
! 5K
TEST _SW1___ SW2 : VIN VTH Vn
tpdZH open closed
t::n closed o:on | ‘ tpdHL
tpdHZ closed closed ! tpdLH
tpdLz closed closed !
a::m closed closad 1 =< *15p1 Vout 15V 15V
tpdHL closed closed ' sw2
1
*5pt for tpdLZ and tpdHZ = =
d. Three-State Output

Figure 5. Test Circuits
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ISL GATE ARRAY

8A1664

FEATURES

e Customer programmable LSI

e 1560 ISL (NAND) gates

¢ Two-layer metal interconnection

e 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

L]

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

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

Designing with the 8A1664 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 1/O site can be configured as 1-of-6 input/
internal buffers or as 1-of-8 output buffers; each
24-milliampere /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 1/O site can be connected
in combinations of one input and one output buffer.

ORDERING INFORMATION

Contact Local Sales Representative

64 1/0 BUFFERS

1560 ISL NAND

m ; no .
N 4y
w&wmm;z A »M?Wrﬁﬁvﬁa M o

60 SCHOTTKY BUFFERS

V =0 524v
VBB gz
OUTPUTS
p:

RESISTOR

INpUT OV -5
DIRECT

INPUTO— Lo

= Note

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

Figure 2. ISL Gate — Schematic Diagram

veB

OUTPUT
RESISTOR
INPUT
DIRECT
INPUT =

Figure 1. Internal Configuration of 8A1664

Figure 3. Schottky Buffer — Schematic Diagram
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BIPOLAR LSI PRODUCTS

ISL GATE ARRAY

8A1864

FEATURES
e Customer programmable LSI

e 1740 ISL (NAND) gates

Two-layer metal interconnection

60 Schottky buffers

72 1/O 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

L]

.

PRODUCT DESCRIPTION

The 8A1864 Gate Array (Figure 1) is an uncommitted array
of ISL gates (Figure 2). Schottky buffers (Figure 3) and LSTTL-
compatible 1/O 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

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

Designing with the 8A1864 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 /O
buffers can be specified. Each 8-milliampere |/O site can be
configured as 1-of-6 input/internal buffers or as 1-of-8 out-
put buffers; each 24-milliampere /O 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 I/O site
can be connected in combinations of one input and one out-
put buffer.

ORDERING INFORMATION

Contact Local Sales Representative

72 1/0 BUFFERS

174 ¢ ISL NAND GATES

[

B
bl

Seipisbardne B
s bty S

60 SCHOTTKY BUFFERS

V =0524V

VBB RZ

OUTPUTS

<

RESISTOR s\ AN,
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

VBB

OUTPUT
RESISTOR
INPUT

DIRECT
INPUT

Figure 1. Internal Configuration of 8A1864

Signetics

Figure 3. Schottky Buffer — Schematic Diagram
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BIPOLAR LSI PRODUCTS

ISL GATE ARRAY

8A2176

FEATURES

e Customer programmable LSI

* 2016 ISL (NAND) gates

e 72 Schottky buffers

* 76 1/O buffers

LS TTL compatible

Standard PNP inputs

8 mA and 24 mA output current sink
—55°C to +125°C ambient temperature
4 ns gate speed (typical)

Speed power product —0.7 picojoules
28, 40, 68, or 84 pin package

L]

PRODUCT DESCRIPTION

The 8A2176 Gate Array (Figure 1) is an uncommitted array
of ISL gates (Figure 2), Schottky buffers (Figure 3) and LSTTL-
compatible 1/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-

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
input/internal buffers or as 1-of-8 output buffers; each
24-milliampere 1/0 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

2016 ISL (NAND) GATES

72 SCHOTTKY BUFFERS

2016 ISL (NAND) GATES

76 1/0 BUFFERS

76 1/0 BUFFERS

OUTPUTS

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

Figure 2. ISL Gate — Schematic Diagram

veB

RESISTOR ouTPUT
INPUT

DIRECT
INPUT

Figure 1. Internal Configuration of 8A1276

Figure 3. Schottky Buffer — Schematic Diagram
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

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

PRODUCT DESCRIPTION

The 8A1200/CG1001 Evaluation Circuit is a committed array of
ISL gates, Schottky buffers, and LSTTL 1/O 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 8A1200 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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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

GND
S2

S1

So
1/0 CONTROL
Ym
1g/Qp
11/Q1q
12/Qp
13/Q3
14/Yg
I5/Yq
1/Y2
17/Y3
Cout
D3
D2

D1y
Dg
GND

8A1200/CG1001
EVALUATION CIRCUIT

[40] VBB

[35] Cin/SB TEST

[38) Ag/WA TEST

[37) Bg/FO TEST

[36) A1/0SC NC4

[35] B1/0SC NC5

[34) A/OSC SB1

[33] By/OSC NC3

[32] A3/0SC FC3

[31] B3/0SC $B2

[30) DSL/OSC NC2

[25] Dsr/0SC NC1

28] SC1/0SC FC1

E SC@/Div In/Discharge
[26] cP/Dwv Out

25] MR/OSC FC2

24] Test Input

[23) 0SC Enable

E Test Outputs Enable

21} vee

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

Table 1. PIN DESCRIPTIONS OF EVALUATION CIRCUIT
Pin No. Description 1/0 Cell Function
1 GND _— Ground
2,3,4 $2.81,Sp INB Multiplexer-select and test-select input
5 1/O control EOCD Three-state control for pins 7 through 15; H = output/L = input or
three-state
6 Ym ocC Open-collector muitiplexer output
7,8,9,10 00, 01 R 02, 03 if pin 5 = High TTS Three-state shift register output
‘0' I1, I2, I3 fpin5=Low Multiplexer inputs
11,12,13, 14 YQ, Y.', Y2, Y3 ifpin 5 = High TTS Three-state adder sum
14, 15, ry I71fpin 5 =Low Multiplexer inputs
15 Cout TS Three-state carry out from adder
16, 17,18, 19 031 Dy, D4, Dg INB Parallel data inputs for shift 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 Input for fan-out, Wired-AND, and Schottky buffer tests
25 MR if pin 22 = Low TTS Active-low input to reset shift register
Osc FC2 if pin 22 = High Far-collector ring oscillator #2 (output)
26 CPif pin 22 = Low TTS Input clock for shift register
Dwv Out if pin 22 = High Toggie flip-flop output
27 SCm/Dlv In/Discharge INB Input for multiplexer, flip-flop, and wired-AND
28 SC11f pin 22 = Low TEOC Input for multiplexer select control W/SCg
Osc FC1if pin 2215 High Far-collector ring oscillator #1 (output)
29 DSR if pin 22 = Low TOC Shift nght serial input

Osc NC11f pin 22 = High

Near-collector ring oscillator #1 (output)
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT CG1001

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

Pin No. Description 1/0 Cell Function

30 DSL if pin 22 = Low TTS Shift left serial input

Osc NC21f pin 22 = High Near-collector ring oscillator #2 (output)
31 83 if pin 22 = Low TTS Adder input

Osc SB2 if pin 22 = High Schottky buffer ring oscillator #2 (output)
32 Az 1fpin 22 =Low TTS Adder input

Osc FC31f pin 22 = High Far-collector ring oscillator #2 (output)
33 By if pin 22 = Low TTS Adder input

Osc NC3 if pin 22 = High Near-collector ring oscillator #3 (output)
34 A2 if pin 22 = Low TTS Adder input

Osc SB1 if pin 22 = High Schottky buffer ring oscillator #2 (output)
35 B1 if pin 22 = Low TTS Adder nput

Osc NC5 if pin 22 = High Near-collector ring oscillator #5 (output)
36 A1 if pin 22 = Low TTS Adder input

Osc NC4 if pin 22 = High Near-collector ring oscillator #4 (output)
37 B 1fpin 22 = Low TTS Adder input

Fg test f pin 22 = High Fan-out test output
38 A@ fpin 22 = Low TTS Adder input

WA test if pin 22 = High Wired-AND test output
39 CyntfPin22=_Low TTS Adder carry input

SB test if pin 22 = High Schottky buffer test output
40 Vgg - 1.5V bias for ISL cells

FUNCTION TABLES

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

Legend
—
FUNCTION Sy (S1[Spllal M |l2(t3[la]|ts|d6 |7 |¥Mm H = High voltage level
PIN NO. —>|[2]3]4 7 8 9 {1011 (121314 | 6 h = High voltage level one setup time prior to the
cleloelolx!Ix!Ix!x]x!Ix!x!vo Low-to-High clock transition
L = Low voltage level
LIL|{LI{H]X]X]X]|X|[X]X]X|H
L= Low voltage level one setup time prior to the
L{L|H|XIL]X]X]X|X|X|X]|L Low-to-High ciock transition
Llv]H] x| xIx]Ix!Ix]x|x|H djla,) = Lower case letters indicate the state of the
referenced input (or output) one setup
LIH]JLIX] XL ]X[X]X]X]X]L time prior to the Low-to-High clock
Ll x| x]n]x|x]|x|{x|x|n fransition
1= Low-to-High clock transition
L|H H X X X L X | XXX L )
x = Don’t care
LIHIH}X|[X]|X|[H|X|X|X[X]|H
STATES —
HiL|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 XX HIX|{X]|H
H H L X X X X X X L X L
H H L X X | X X | X X{HI|X]|H
HIH H X X X X | X X | X |L L
HIlH H X X X X X X|X|H]|H
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

FUNCTION TABLES (cont’d)

4-BIT SHIFT REGISTER

PIN 5 =H (OUTPUT)

I
PIN 22 = L (TEST OUTPUTS OFF)

PIN 23 = L (OSC OFF)

FUNCTION —> | CP | MR|SOy|SC;|Dgp|Dgy |Dg [D1| D2 |D3[Qq|Qq|Qy )03
PIN NO. —> | 26|25 |27 (28|29 (30 |19 (18|17 |16 |7 |8 (9 |10
LOAD — | x| x| x| x| x|x|{x]x{x|vL|L|L|L
HOLD —> | X | H[R]Q| XXX |X]|X]|X]|ag|ay|ay|as
TR C R [ x| @ Ix x| X]|X]|a|ap|ag|L
SHIFT LEFT -<:
THIH O | X ih x| X]|X]|X|a|ap|ay|H
THHIA O e X x| x| X]|X|L |ag|ag|an
SHIFT RIGHT <
THHIh Q] h | XX X|X]|X]|H ag| a7 | ap
LOAD —>= | T {H]|h |h|X]|X|[dg|dq| dy|dz| dg|dq|dy]ds
PIN 5=H (OUTPUT)
4-BIT ADDER (TYPICAL FUNCTION) pin 22 =L (TEST OUTPUTS OFF)
PIN 23 = L (OSC OFF)
FUNCTION = |B3 | Az | By | Ay By | Aq[ Byl Aglcin|Ya| Y| Y| Ye|CouT
PINNO. —=(31 |32 (33|34 (3536373839 |[14a|13[12]|11| 15
HiH|o]le|lolH{HlolofLejoelH|{H H
STATES Lo HlH|l LRl L] HlLLjL]L H
L{H|{HIL|H|[L|L|JL]|H|H|H]|H|H L

DC ELECTRICAL CHARACTERISTICS

LIMITS (COMMERCIAL)

LIMITS (MILITARY)

PARAMETER DESCRIPTION TEST CONDITIONS MIN TYP MAX MIN TYP MAX | UNITS
'CC Supply current at Vo Pins 5and 22 =L 56 87 59 93 mA
(OUTPUT ENABLES)
Igg Supply current at VBB 62 85 62 93 mA

NOTE. All other DC CHARACTERISTICS are specific to the I/O cells and can be found in the Data Sheet pertaining to the 8A1200 ISL Gate.
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

AC ELECTRICAL CHARACTERISTICS

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY
PARAMETERS (Note 1) FROM TO TEST CONDITIONS MIN TYP MAX ViIN TYP MAX | UNITS
Propagation delay of
8-to-1 Multiplexer
tdeL PINS 7-14 |PIN 6 [See test setup 40 ns
todLH PINS 7-14 {PIN 6 below 55 ns
TEST SETUP FOR 8-T0-1 MULTIPLEXER piN 221 {TEST OUTPUTS OFF)
PIN 23 = L {O8C OFF)
FUNCTION —_ S, | s Sp o 1 1y I3 Ih Ig Ig 5 Ym
PIN NO. _— 2 3 4 7 8 9 10 1 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) LIMITS (MILITARY)
PARAMETERS (Note 1) FROM T0 TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Propagation delay of
4-Bit Adder
todHL PIN 39 PIN 15 41 ns
tdeH See test setup 40 ns
todHL PIN 39 PIN 11 below 42 ns
todLH 35 ns
todHL PIN 32 PIN 15 40 ns
todLH 35 ns
TEST SETUP FOR 4.BIT ADDER biN 22~ 1 (TEST QUTPUTS OFF)
PN 23 = L {OSC OFF)
FUNCTION —=| B3 Az By Ay B, Ay BO A@ Cin Y3 Yo Yq YO CouTt
PIN NO. - 31 32 33 34 35 36 37 38 39 14 13 12 1 15
L H L H L H L H in X X X Out
STATES L L L L L L L In X X Qut X
H In L H L H L H L X X X X Out
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

AC ELECTRICAL CHARACTERISTICS (cont’d)

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY)
PARAMETERS (Note 1) FROM T0 TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Propagation delay of
Fan-In/Fan-Out tests
tdeL PIN 24 PIN 37 | See test setup 37 ns
todLH “r’" below 36 ns
tdeL See test setups 38 ns
tdLH “'s"" and "'t below 35 ns
tde L See test setups 37 ns
todLH “v"and “w’ below 33 ns
tdeL PIN 24 PIN 38 See test setup 744 ns
‘deH “p”’ below 737 ns
TodHL See test setup 39 s
todLH “r’" below 40 ns
todHL Sie t‘e'st sg:ﬁu;).s‘ . 40 ns
tpdLH below 40 ns
todHL Ssg tex 5";‘:1%5 o 51 ns
‘pdLH below 40 ns
IdeL PIN 24 PIN 39 | See test setup 35 ns
todLH ‘r’" below 35 ns
tdeL See test setup 34 ns
todLH 's”” below 36 ns
todHL See test setup 28 ns
tpdLH “v” below 38 ns
PIN 5 = L {INPUT)
TEST SETUPS FOR FAN-IN/FAN-OUT TESTS N 22 = H {TEST OUTPUTS ON}
{See DELAY COMPARISONS) PIN 23= L {OSC OFF)
SELECTOR DISCHARGE TEST FAN-OUT Wired-AND SCHOTTKY
TEST (NOTE 2) LOAD INPUT TEST TEST BUFFER TEST
SETUP S, Sy
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
s H L L L In Out Out Out
t H L N/ H In Out Out -
u H L N/ L In - Out -
v H H L L in Out Out Out
w H H N/ H in Out Out -
x H H N/ L In - Out -
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BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

AC ELECTRICAL CHARACTERISTICS (cont'd)

REFERENCES LIMITS (COMMERCIAL) LIMITS (MILITARY)
PARAMETERS (Note 1) | FROM T0 TEST CONDITIONS | MIN | TYP MAX | MIN TYP MAX | UNITS
Propagation delay of
4-Bit Shift Register See test setup

todHL PIN 26 | PINS7,8 | below 34 ns
tdeH 34 ns
todHL PIN26 | PINQ 37 ns
tdeH 34 ns
todHL PIN26 | PIN10 33 ns
tdeH 33 ns
todHL PIN 25 | PINS 7-10] 33 ns
TEST SETUP FOR 4-BIT SHIFT REGISTER  piN 23~ L (TEST OUTPUTS OFF)
PIN 23 = L (O8C OFF)
Nores s as—| c | R | sco | sc; | osr | os. | Do (D1 | D2 {03 fp Q) [0, |03
PIN NO. —_ 26 25 27 28 29 30 19 | 18| 17 | 16 7 8 9 |10
In(1) H H X X Din| X | X | x Out| x | x | x
I In(h H H X X X X | Doyl X X Out | X
STATES —
in(h H H X X X | x| x |onfl X | x| x |Out
j X In X X X X X X X X Out | Out| Out | Out
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BIPOLAR LS| PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

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 for
Divider.
todHL PIN 27 PIN 26 | See test setup 44 ns
todLH below 39 ns
Period of Ring Oscillator.
tosc — PIN 25 108 ns
tosc - PIN 28 109 ns
tosc - PIN 29 107 ns
tosc - PIN 30 106 ns
See test setup
tosc - PIN 31 below 101 ns
tosc - PIN 32 107 ns
tosc - PIN 33 86 ns
tosc - PIN 34 91 ns
tosc - PIN 35 147 ns
tosc - PIN 36 82 ns
PIN 6 = |, (INPUT)
TEST SETUP FOR DIVIDER/RING OSCILLATORS piN 22 =+ {TEST GUTPUTS OM}
PIN 23 = L {OSC QFF) PIN 23 = H {OSC ON) '
DIVIN §DIVOUT OSC FC2 JOSC FC1 § OSC NC1 [ OSC NC2 § OSC SB2 J§ OSC FC3  OSC NC3 § OSC SB1 [§ OSC NC5 § 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-gate rings oscillate with a period (t,¢.) equal to 22 gate delays. _ :Cﬁ - tpdLH * tpdHL
in(h Out Average gate delay (t, 4 = half pair delay) can be calculated as follows' avg 22 2
DELAY COMPARISONS
Notes.
1. Measure tyq) 1y and toqy) from “In” 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. COI\(/:\I:;I:;S)ON DESCRIPTION
3. 'For Qg and Q4 outputs (pins 7 and 8), propagation delay 1s
representative of the delay through an input buffer, a th,n:ee-state () = (s) Effect of A fan-in of 4 on ISL gate delay, load
output buffer with a fan-in of 1, and a standard ISL D"’ flip-flop. capacitors precharged
4. Fhor thfeooz oztput (pin 9), the proplagatuon delay vl\:all differ fro'm ) - () Effect of A fan-in of 4 on ISL gate delay, load
tl at.o @an (.)1 by the A time delay caused by the additional capacitors discharged
fan-in of 4 on the three-state output buffer. 6) - () Ef ‘At 5 1SL gate delay load
) s) - (v ect 0 an-in of 5 on ate delay, loa
5. For the Qg output (pin 10), the propagation delay will differ capacitors precharged 9 v
from that of 00 and 01 by the A time delay caused by the .
additional fan-in of 2 on the three-state output buffer. (u)-{x) Effect of A fan-in of 5 on ISL gate delay, load
capacitors discharged
WAVEFORM 1: Discharge Input Timing (N - Effect of A fan-in of 9 on ISL gate delay, load
N capacitors precharged
—\L___/——_ (r) - (x) Effect of A fan-in of 9 on ISL gate delay, load
1030 ns | | 20 ns (min) capacitors discharged
1‘ .[: (t) - (u) Effect of dummy loads, fan-in = 5
DISCHARGE . i ! (w) = (x) Effect of dummy loads, fan-in = 10
! (s) - (u) Effect of worst case pattern sensitivity,
| | tpdLH fan-in =5
out l (v) = (x) Effect of worst case pattern sensitivity,
fan-in = 10
tndHL (p) Delay of 142 ISL gates + input buffer + T.S.
output buffer
9-66 Signetics




BIPOLAR LSI PRODUCTS

8A1200 EVALUATION CIRCUIT

CG1001

DELAY COMPARISONS (cont'd)

RING OSCILLATOR COMPARISONS

DESIGNATORS

DESCRIPTION

Fan-Out Test {Pin 37)
COMPARISONS
(Note 1) DESCRIPTION (Note 2)
(r) - (s) Effect of A fan-out of 1 active load on ISL
gate delay
(s) - (v) Effect of A fan-out of 2 active loads on ISL
gate delay
(r) = (v) Effect of A fan-out of 3 active loads on ISL
gate delay
(s) - (t) Effect of active to passive loading, fan-out = 2
(v) - (w) Effect of active to passive loading, fan-out = 4
Schottky Buffer Test (Pin 39)
COMPARISONS
(Note 1) DESCRIPTION
{r) - (s) Effect of resistor input to ISL gate
(s) = (v) Effect of A fan-out of 9 on Schottky buffer
delay
Notes:

1. Letters in parentheses refer to the TEST SETUPS FOR FAN-IN/
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.

NC1-FC1

FC1-FC2

FC1-FC3

NC2-FC3

NC1-NC3

NC3-NC4

NC5-NC1

SB1-SB2

NC1

sB1

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

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.

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.

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.

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.

Effect of pullup on average gate delay. The
delta delay between a gate which has a second
collector connected to a gate input and one
connected to a resistor to VBB is typically
0.0nsS.

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 (max spec = .035
nS/grid).

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 1s due to the current limiting effect on
gate delay. This delay is reflected in gate delay
specs.

Osc period + 22 = average ISL gate delay
(F.0.=1,F.l.=1). This gate will typically be
45nS.

Osc period + 22 = average Schottky buffer gate
delay (F.O.=1,F.l.=1). This gate delay will
typically be 4.0 nS.

FUNCTIONS OF RING OSCILLATORS {Note}

DESIG/PIN 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 Vpp 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 (pin 23) enables ring oscillators when high;
when low, the oscillator is stopped to reduce power supply
noise for other noise sensitive tests.

Signetics
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8A1200 EVALUATION CIRCUIT

CG1001

RING OSC
(Fig 6c)
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(Fig 6b)

cp

| RING 0SC
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(Fig 6¢)

| RING OSC

4-BIT SHIFT REGISTER
(Figure 5)

Drawing Legend
Figure 2 — Block Diagram
Figure 3 — 8-to-1 Multiplexer
Figure 4 — 4-Bit Adder
Figure 5 — 4-Bit Shift Register
Figure 6 (Test Logic)
6a Test and Divider Test
6b Fan-Out and Wired-AND Tests
6¢  Ring Oscillators

(Fig 6c)
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(Fig 6¢)
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Figure 2. 8A1200/CG1001 Evaluation Circuit—Block Diagram
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8A1200 EVALUATION CIRCUIT

CG1001
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(Fig 6)
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(Fig 5)
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(Fig 5)
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(Fig 4)
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Figure 3. 8-to-1 Multiplexer
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8A1200 EVALUATION CIRCUIT

CG1001

|1732 o 2432
2031 Jo— 2532 P
s
PIN 3 1929 Jo
(Fig. 3)
iN 2431
PIN 24 >4 2420 SB.SETUP @c ‘jDO_‘
(Fig. 6b)
2424
S.B SETUPs, t,u i2531 H
2529 )p - 2530
2524
)
SCHOTTKY
) 2626 Yo WAND3 BUFFER
TS LOAD
TEST
»—vwx———.tzezs o (Fio-4)
2633 Jo
- =)
=)
2636 )o
2637
!2631 )o——J
2629 Jo - 2630
S.B.SETUP v, w, x
2624
o DIVIDER
343 OUTPUT
245 PIN 26
(Fig 5)
244
242 243
DIVIDER
INPUT
PIN 27 '
(Fig. 5)
TS ENABLE 2
(Fig. 6b)
Figure 6a. Test Logic (Test and Divider Test)
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8A1200 EVALUATION CIRCUIT CG1001

S1
>(.;_:;,%) I_J'IMH\ !16|0)o——————
TEST INPUT _ @ m o
)

o D
FoAD 1217 m
(Fig 3) FANOUT
TEST
) m o F O SETUPSs, t,u o)
e (Fig 4)
1517
= )
1 i1519b
1520
F O SETUPv,w, ™\
@- 1515 v lisia
| 1513
WA SETUPp o1
4 1818 p 1817 WA SETUPr [}
— WIRED-AND
TEST
—
PIN 38
(Fig 4)
—1308 1101 501 —207 (1506
__D 1300 | 1001 | 502 | 208 | 1508
. 1310 [ 1002 | 503 | 200 | 1405
2107 1311 {1003 | 504 | 210 | 1408
R Mg 2106 1312 {1004 | 505 | 211 | 1504
FREP?;:;\;GE 1313 | 1007 | 506 | 212 | 1503
2007 1314 | 907 | 507 | 213 | 1403
{Fig 8) T |:2°°6)° 1316 | 807 { 401 | 214 [ 1402
Too00) 1317 | 806 | 402 | 215 | 1502
)i 2009 1318 | 805 | 403 | 216 | 1606
1319 | 804 | 404 | 217 | 1605
1320 | 803 | 405 | 218 | 1604
2112
D_ 2 T 12110p 1321 | 802 [ 406 | 118 | 1603
—\ 1118 | 906 | 407 | 117 | 1602
2011 1117 | 905 | 408 | 116 | 1601
Jj g T J2010p 1116 | 904 | 308 | 115 [ 1701
1115 | 903 | 307 [ 114 | 1702
2012 0 14 902 306 113 1703
T 2013 — YN 1113 | o1 | 308 | 112 | 1704
112 | 8ot [ 304 [ 111 | 1708
2116 2118 o 111 | 701 | 303 | 110 | 1706
I 1110 | 702 | 302 | 108
109 | 703 | 301 | 108
2115 2114} 1108 | 704 | 201 | 107
1107 | 705 | 202 | 106
[0y 1106 | 605 | 203 | 104
—/ I 1105 | 604 | 204 | 103
P 1104 | 603 | 205 | 1406
2016 1103 | 602 | 206«
T 1102 601
2109 - ot WA SETUPP N
" 138 GATES
2113 )
[ TSENABLE 2
(Fig 62)
127 >
™ TEST OUTPUT
2108 ENABLE
—r

Figure 6b. Test Logic (Fan-Out and Wired-AND Tests)
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8A1200 EVALUATION CIRCUIT CG1001

NEAR
OSCILLATOR COLLECTOR
ABL RING 1
E PIN 20
{Fig 5)
FAR
COLLECTOR
PIN 28
(Fig 5)
FAR COLLECTOR RING OSC AR
(NEAR COLLECTOR FLOATING) colt AR or
RING 2
240 TS
PIN 25
(Fig 5)
FAR
FAR COLLECTOR RING OSC s
(NEAR COLLECTORS TIED TOGETHER) m
PIN 32
(Fig 4)
PROBE TEST PAD
FAR COLLECTORS
NEAR COLLECTOR RING OSC COLLECTOR
(FAR COLLECTORS TIED TOGETHER) |
PIN 30
(Fig 4)
NEAR COLLECTOR RING 0SC
(FAR COLLECTORS LOADED)
r NEAR
COLLECTOR
RING 3
PIN 33
(Fig 4)
2316
NEAR COLLECTOR RING OSC
(FAR COLLECTORS PULLED UP)
NEAR
COLLECTOR
RING 4
[zr)e ud
= PIN 36
{Fig 4)
NEAR COLLECTOR RING OSC NEAR
(LOADED WITH LONG METAL LINES) COLLECTOR
RING 5
. 1315 ) T8
| g PIN 35
(Fig 4}
SCHOTTKY BUFFER RING 0SC
(DIRECT INPUTS) SCHOTTKY
BUFFER
1924 RING 1
v s
PIN 34
(Fig 4)
SCHOTTKY BUFFER RING
(RESISTER INPUTS)
SCHOTTKY
BUFFER
1524 RING 2
—N\/—-I 1425 Jo— N S N
TSENABLE 2 PIN 31
(F) (Fig 4)
NOTES.

1. Near collector 1s nearest to base
2 Far collector is farthest from base.
3. Floating indicates contact present without metal interconnection.

Figure 6¢c. Test Logic (Ring Oscillators)

9-74 Signetics



NOTES

Signetics



NOTES

Signetics



Section 10
Military

Signetics







Section 10 — Military
Index

Military Product Guide .. ..

INDEX

Signetics

10-1
10-3

10-1

=]






BIPOLAR LS| PRODUCTS
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MILITARY PRODUCTS/
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.

e Fully compliant 883/M5004 flows on all
products.

e 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
screening 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 Mil-M-38510 as follows:

* Group A; each sublot. (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
LEA[l)uI‘:IDNISH 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 Die torm.
Table 1 MILITARY PACKAGE AVAILABILITY
Js JB RB
JAN Qualified 883B
54 X X X
54LS X X X
548 X X X
82 — — X
8T — — X
93XX — X X
96XX — — X
Analog - X X
Bipolar Memory — X X
Microprocessor — - X

Table 2 MILITARY SUMMARY

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

NOTE: This category of part conforms to
Quality Level B (7 q=1.0) of MIL-HDBK-
217D.

In addition to the common specs used
throughout the industry for processing and
testing, JAN Qualified products aiso
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 resulits 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) Cerdip—ceramic dual-in-line
2) Cerpac—ceramic flat pack

Government Source Inspection (GSl) 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-ship (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-883, 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
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prior to ordering generic data. When

available, generic data

follows:

e Group B: Performed

is defined as

once per package

type every six weeks of seal.

* Group C: Performed

once per microcir-

cuit group every 52 weeks of
seal.

e Group D: Performed once per package

type every 52 weeks of seal.

Quality conformance endpoint electrical
parameters for Groups C and D are the

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 (To=6.5) of MIL-
HDBK-217D.

PROCESSING LEVELS
DESCRIPTION OF MIL-M-38510 and MIL-STD-883 JAN JAN
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE- CLASS QUALIFIED 883
AND SCREENS TEST CONDITIONS MENT ) (B)
General Mil-M-38510 | The Manufacturer shall establish and imple- — X X N/A
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 Received after manufacturer has completed a — X X N/A
successful DESC survey.
3 Device Device qualification shall consist of subjecting — X X N/A
Qualification the desired device to Groups A, B, C, and D of
Method 5005.
4. Traceability Traceability maintained back to wafer produc- — X X X
tion lots.
5. Country of Origin | Devices must be manufactured, assembled, and —_ X X N/A
tested within the U.S. or its territories.
Screening Per
Method 5004 of
Mil-Std-883
6. Non-Destructive | 2023 100% X N/A N/A
Bond Pull
7. Internal Visual 2010, Cond. Aor B 100% A B B
(Precap)
8. Stabilization 1008, Cond. C Min 100% X x X
Bake
9. Temperature 1010, Cond. C; 100% % % X
Cycling (10 cycles,-65°C to + 150°C)
10. Constant 2001 Cond. E; Y1 (30 kg in Y1 Plane) 100% X X X
Acceleration
11. Visual Inspection | There is no test method for this screen; it is in- 100% X X X
tended only for the removal of Catastrophic
Failures defined as Missing Leads, Broken
Packages or Lids Off.
12. Seal (Hermeticity)
A. Fine 1014 Cond. A or B; (5.0 x 10-8CC/Sec) 100% X X X
B. Gross 1014 Cond. C. 100% X X X
13. Marking Fungus inhibiting ink 100% X
14. Particle Impart 2020, Cond. A 100% X N/A N/A
Noise Test
15. Radiographic 2012; two views 100% X N/A N/A
16. Interim Per applicable device specification 100% x Optional Optional
Electricals
(Pre Burn-In)
17. Burn-In 1015, Cond. as specified 100% 240 hrs. X X
(160 hrs. Min at 125°C Min)
Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS
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DESCRIPTION OF MIL-M-38510 and MIL-STD-883 JAN JAN
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE- CLASS QUALIFIED 883
AND SCREENS TEST CONDITIONS MENT S (B)
18 Final Electricals | Per applicable device specification 100% 100% Slash Sheet Data Sheet
Read &
Record
a Static Tests Subgroup 1 X X X
@25°C
b Static Tests Subgroup 2 X X X
@ +125°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% 1s 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 Generic
temperature cycling, and constant acceleration. pcircuit 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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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).

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.

2. Lead spacing shall be measured within this zone. 11. Body Material
a. Shoulder and lead tip demensions are to centerline of a. Eyelet, ASTM alloy F-15 or equivalent—gold or tin
leads. plated, glass body.
3. Tolerances non-cumulative. b. Ceramic with glass seal at leads.
4. Thermal resistance values are determined by utilizing the c. BeO ceramic with glass seal at leads.
linear temperature dependence of the forward voltage drop d. Ceramic with ASTM alloy F-30 or equivalent.
across the substrate diode in a digital device to monitor ~ 12. Lid Material
the junction temperature rise during known power applica- a. Nickel or tin played nickel, wold seal.
tion across Vg and ground. The values are based upon b. Ceramic, glass seal.
120 mils square die in the smallest available cavity for c. ASTM alloy F-15 or equivalent, gold plated, alloy seal.
hermetic packages. Allunits were solder mounted to P.C. d. BeO Ceramic with glass seal.
boards, with standard stand-off, for measurement. 13. Signetics symbol, angle cut, or lead tab denotes Lead No. 1.
14. Recommended minimum offset before lead bend.
PLASTIC ONLY 15. Maximum glass climb .010 inches.
5. Lead material: Allow 42 (Nickelltron Alloy) Olin 194 (Cop-  16. Maximum glass climb or lid skew is .010 inches.
per Alloy) or equivalents, solder dipped. 17. Typical four places.
6. Body material: Plastic (Epoxy). 18. Dimension also applies to seating plane.
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: SEMICUSTOM PRODUCTS
PACKAGES
PIN COUNT PART NO. MILITARY | COMMERCIAL PART NO. PIN CONFIG PACKAGE TYPE
14 9401 N 8A1200 22,24, & 28 F
20 8X353 & N o 28 840 :"
8X355
8A1260 50 I, N
22 8X350 F N, F 44, 68 G
24 8xan, ! LN 8A1542 40, 50 I, N
8X372 | I, N 44, 68 G
8x376 ! LN 8A1664 50 I, N
8X382 | I, N 68 G Y
8X41 N ,
9403 N 8A1864 68 G Y
28 8X374, | N 8A2176 68 G, Y
N, F
g;((ggA :: | Note For package detail on other semicustom products, refer to Data Sheet
& 3002’ L F LE N or your nearest Signetics Sales/Service Office
40 8X310, | I, N Legend: N = Plastic DIP
8X320, | I, N | = Ceramic DIP
8X330, N F = CERDIP
G = Leadless Chip Carrier
gxggg{ : :' z Y = Leaded Chip Carrier
50 8X305 | I, N

Signetics
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PACKAGE OUTLINES

F PACKAGE-CERAMIC

LEADNO 1 13

aVaTaTataYaYavard

(20-PIN)

767 (302) MAX

IPAVAVAVAVIVAVLVAVAY|

178(070)
076 (030)

058(023)
038(015)

254 (100) 419 (165)
064 (025) 318(125)

25 146 (990) 445 (175) 813 (320)
23626 (942) 368 (145) 7377 zs‘ov’l
102 (040) L
038770757] \229 (000)(2]
1 036 (014) T
020 (008)
178 (070)
076 (030) - 279 (110) }__1 27 (050) |, 1003 (395)
058 (023) 297(090) 727 (005) | [* 762 (300)
038 (015) 419 (165)
"398 (125
F-PACKAGE-HERMETIC
(22-PIN)
LEADNO 1
BA/\A/\A/\/\/\A)i
10 16 ( 400)
MAX
T T VA VAVAVAVAVAVAVAN|
28 19 (1100) 102 (040)
2700 (1 060 038 (015)
laas (175] _ 1080 ( 425)
368 ( 145) 1030 (405) | 2 54 ( 100)
1 I TT 1
(A (Note)
i 036 (014)_|
020 (008)
279(110) o 1257 (495)
229 ( 090) 70 16 ( 400)
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PACKAGE OUTLINES

F PACKAGE-CERAMIC

254 (100) 419 (165)

038(015) 229(090) 152(060) 305 (120)

(24-PIN)
LEAD NO 1 [i3]
15 75(620)
MAX
3277 (1 290) 1 40 ( 055) 15 75( 620)
3137(1235) 51(020) "‘14 99 590)_’12 54' 100
036
’} 020( o;e)
178(070) I [BELE. LI |
1524 ( 600)
076(030) L r. 432(170)
330(130)
058(023)  279(110)  249(098)  ,ig g5
T38(015) 229(090)  T52(060) 3y 725
CONSTRUCTION NOTES 10b, 11b, 12b
F-PACKAGE-HERMETIC
(28-PIN)
/—' LEAD NO 1
14 98 { 590) MAX
KYAYAVAVAVAVAVAVAVAVAVAVAVAYY 140 ( 055)
(051 (0200
37 85 (1.490) 5_08 ( 200)
36
58 (1 440 38101800 1549 (610)
1499 (590) |
)t
254 ( 100) (Note)
* 036 (014)
.l 020008 ™
1752(690)
1 076) MAX
8! ,_,"_, [__l - 625(640)
058(023) 279(110)

Signetics
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

G PACKAGE-CHIP CARRIER
(44-PIN)

For current information
contact local sales offices

G PACKAGE-CHIP CARRIER
(68-PIN)

For current information
contact local sales offices

GC-PACKAGE-CHIP CARRIER
(84-PIN)

For current information
contact local sales offices

11-6 Signetics



BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

| PACKAGE-HERMETIC
(24-PIN)

LEAD NO, 1 {3

0.13 ( 008) MIN,
=

15649 (.610)
14.73 ( 580)
31.01 (1.220) 178 (.070) @ 16.74 ( 620)
2997 (1 180) 13.46 (.530) 0 76 (.030) 13.46 (,530) 14.99 (.590)
~ 1295 (510) ) 12.95 (510)

deis0
I i . o

= 2
0.31(012) | _T_
‘ ‘ 0.20 (.008)
1.65 (.065) 1 279 (.110) 16.36 (.644)
0.76 (.030) oAsl:T(_‘ozn | IL l mg—o,‘l@“— 14.73 (.580) |
038 (,015) |
152 (.060) 3.05(120) 445 (.175)
714 (.085) 2.03 (,080) 3.18 (.125)
| PACKAGE-HERMETIC
(28-PIN)
LEAD NO 1
( Lo
14 73 ( 580)
3632 (1430) 1 78 07015 74 (620)
35 05 (1 380) m 14 98 ( 590)
13 46 ( 530) 13 46 ( 530)
13 (005} MIN I"u 95 (510) [ I |'12 95 (510)
T—L NOTE 2
0.31( 012)
1 i 020(008) |
165 (065) | },_ 16 36 ( 644)
076 (030) 053 (021) ~T1473(580)
038(015)279(110) 305 (120) | 445 (175)
152 (.060) =
Tia (085} 229(090) 203(080) 318(125)

NON
CUMULATIVE

Signetics
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

| PACKAGE-HERMETIC

(40-PIN)

LEADNO 1

(aien

1473 (580)

5156 (2030
50 29 (1980) 305120 15 74 ( 620)
203(080) [ 1298500
13 46 ( 530) 178(070) 13 46 ( 530)
13 ( 005) MIN 250 076 (030) 1 L|‘1295(510’|

| P
| | NOTE 2
T —F ¥

| 031(012)
16 36 (.644) 020(008)
1473 (580)
165 ( 065) 152 ( 060) 279(110)
076 (030) "1 I 114 (045) 229(090) 445 (175)
053 (021) NON —m
038(015) CUMULATIVE
| PACKAGE-HERMETIC
(50-PIN)
rLEAD NO 1113
2322(914)
2245 ( 884)
23 37 ( 920)
2261 ( 890)@
64 39 (2 535) | | 15 75 ( 620)
6286(2475) —f— T 1 Il 15 24(60(1:] _L
15 75 ( 620) IT ; [2]
15 24 ( 600} 031(012) |
- 020 (008)
165 (065) _| ’H 152(060) 279(110) | 23 98 ( 944)
076 (030 "“ Tia(0a5) 229(000) 1o 5235 : 830;
053 ( 021) 178 (070) L305(120)
038(015) 076 ( 030) 703 (080)
445(175)
CONSTRUCTION NOTES 10b, 11b, 12b 318 (125)
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

N PACKAGE PLASTIC
(14-PIN)

LEADNO 1

ANAAAAN

640 (252)
622 (245)
1918 (755) 787(310)
o2 728 3180125) [*T73772900 | 173 o68)
292778 145(057)
089 (035)
038 (015 (Nom

I

038 (015)
025(010)

t

132‘“‘j 343(135)
112(044) L 305(120) 10 03 ( 395)
oss(ozn lo__ 216 (085 T7627300)
038 (015) 279 (110) 765 (065)

2729 (090}

N PACKAGE-PLASTIC
(20-PIN)

LEADNO 1

ﬁ(\(\(\(\(\(ﬁ(\hé\_

640 (252)
O 622 (245)

[PAVAVAVAVAVAVAVAVAY

26 92 {1 060) 368 ( 145)

2654 (1045 089 (035) 292(115)|, 787(310) 716 ( 085)
0381 075) 7371(290) 17740 ( 055)

(Note)

t 038 (015)
025(010)
10 03 ( 395)

132(052) (I L.— et

4
112(044) 43(138)
053 (021) 279(110) 203 { 080) 3"_05( 120)
038(015) 229 (090) 178 (070)

Signetics
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

N-PACKAGE-PLASTIC
(22-PIN)

LEAD NO 1

(\ﬂ(\(\h(\ﬂ(\(\ﬁé—

894 (352)

O Wlm?]
|VAVAVAVAVAVAVAVAVAVAV

089 ( 035)

28 07 (1 105) 089 (055
27 81 (1095) 038(075)| 1041(410) |216(085)
991(390) | 188(074)
(Note)
038 (015)
—
025(010)
132 (052) 1257 (495)
334 (135) e
306 (120 ' '2‘0","—'-“.. 1016 ( 400)
279(110)  152(060) 394 (155
053(021)  S5=r=aor —
1 40) 368 ( 145
0350 221090 02 ( 040) (145]
N-PACKAGE-PLASTIC
(24-PIN)
LEAD NO 1
AN NAWANA N VAVANAWATA) ((
14 10 ( 555)
O 1384 (545)
[PAVAVEAVAY]
M Ykl Y Y |11agoms L 1549(610) __ 191(075)
3150 (1240) 9,51 (020) I i 99(590)_'1 765 (065)
1 l I (Note)
"1 038(015)
025 (010)
343(135) .’l l— 1765 ( 695)
305 (120) 216(085) 394(155)  1524(600)
68 ( 145
ISR B 5ip g 10010 SO
229 (090)

11-10
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

N-PACKAGE-PLASTIC
(28-PIN)

LEADNO 1

h(\(\(\(\(\ﬂn(\(\{\(\(\({

O

14 10 ( 5585)
( ) 13 84 ( 545)
114 (045)
36 86 (1455)
3578 (1 440)

368 ( 145),

51 (020 1549 (610) __[191(075)
1299 (590] | 165 (065)
394 (155) i

(Note )

132(052) 343
T12 (044)
053 (021) 279(110) 2161085 (30
038 (015) 729 (090] 765 (065)

N-PACKAGE-PLASTIC
(40-PIN)

L_ o5 17 65 ( 695)
(138) 15 24 { 600)

038 (015)
025 (010)

LEADNO 1

3¢

ANANAARAANARAANNANAANANRNAAR

°

13 84 ( 545)
1358 ( 535)

OPTIONAL CONFIGURATION

VVYVVYVYVYVYYVYVYYYYYYYYYYYY

52 19 (2 055)

5181 (2 040)

089 (035)
038(015)

393 (155) 1549 (610)
3 sa( 45| 14 99 (590) 590)

191(075)

766 (065

—|
216 ( 085)
165 ( 065)

NOTE 2

| I{\

[ 139(055)

279(110) 114 ( 045)
229(090) 05(020)
NON 04(016)
CUMULATIVE

0 38 ( 015)

025(010)

342 (135)
304 (120) 17 65 ( 695)
15 24 ( 600}

Signetics
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BIPOLAR LSI PRODUCTS

PACKAGE OUTLINES

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

11-12
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Sales Office
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BIPOLAR LSI PRODUCTS

SALES OFFICES

SIGNETICS
HEADQUARTERS

811 East Arques Avenue

P.0. Box 3409

Sunnyvale, California 94088-3409
Phone. (408) 739-7700

ARIZONA

Phoenix
Phone: (602) 265-4444
CALIFORNIA

Canoga Park
Phone: (213) 340-1431
Cugmino
hone: (408) 725-8100
In%ewood
hone: (213) 670-1101

Irvine
Phone: (7143 833-8980
(213) 588-3281
San Diego
Phone: (714) 560-0242
COLORADO

Aurora
Phone: (303) 751-5011
CONNECTICUT

Danbury
Phone: (203) 748-3722
FLORIDA

Clearwater

Phone: (813) 796-7086
Ft. Lauderdale

Phone: (305) 486-6300

GEORGIA

Atlanta
Phone (404) 953-0067

ILLINOIS

Schaumburg
Phone: (312) 843-7805

INDIANA

Kokomo
Phone: (317) 453-6462
KANSAS

Overland Park
Phone: (913) 341-8181

MARYLAND

Glen Burnie
Phone: (301) 787-0220

MASSACHUSETTS

Littleton
Phone: (617) 486-8411
MICHIGAN

Farmington Hills
Phone: (313) 476-1610

MINNESOTA

Edina
Phone: (612) 8357455
NEW JERSEY

Parsippany
Phone: (201) 334-4405

NEW YORK
Liverpool
Phone: (315) 451-5470

Melville
Phone: (516) 752-0130

Wappingers Falls
?Rongef (914) 297-4074

NORTH CAROLINA

Raleigh
Phone: (919) 851-2013
OHIO

Worthington
Phone: (614) 888-7143
PENNSYLVANIA

Horsham
Phone: (215) 443-5500
TENNESSEE

Greeneville
Phone: (615) 639-0251

TEXAS

Austin

Phone (512) 458-2591
Richard:

Phone (214) 644-3500

CANADA

SIGNETICS CANADA, LTD.

Etobicoke, Ontario
Phone: (416) 622-9314
Ottawa, Ontario
Tech-Trek, Ltd
Phone (613) 230-3927

IOWA
Marion
Rep Associates Corp
Phone (319) 373-0152
KANSAS
Kansas City
B.C Electromc Sales
Phone: (913) 3421211
MASSACHUSETTS
Reading
Kanan Associates
Phone: (617) 944-8484
MICHIGAN
Bloomfield Hills
Enco Marketing
Phone: (313) 6420203

MINNESOTA

Minneapolis
High Technology Sales
Phone: (612) 888-8088

MISSOURI

Bridgeton
B.C Electronic Sales
Phone: (314) 291-1101

NEVADA

Carson Cif
Magna
Phone’ (702) 883-1471

NEW JERSEY

East Hanover
Emtec Sales, Inc

REPRESENTATIVES ~ Phone (201 428.0600
ALABAMA NEW MEXICO
Huntsville Albuquerque

Electronic Sales, Inc
Phone: (205) 5331735
ARIZONA
Scottsdale
Thom Luke Sales, Inc
Phone: (602) 941-1901
CALIFORNIA

Los Gatos
Sierra Technolog,
Phone. (408) 354-1626

Santa Clara

Magna Sales

Phone- (408) 727-8753
San Diego

Mesa Englneenng

Phone (619) 278-8021
CANADA

Etobicoke
Tech-Trek, Ltd
Phone. (416) 626-6676

Pointe Claire

Tech-Trek, Lid.

Phone. (514) 697-3385
CONNECTICUT

Yalesville
Kanan Associates
Phone- (203) 265-2404

ILLINOIS
Schaumburg

Micro-Tex, Inc
Phone: (312) 8851131

Power Enterprises
Phone: (505) 298-1918
NEW YORK

Ithaca
Bob Dean, Inc
Phone. (607) 257-1111

Melville
Emtec Sales, Inc
Phone: (516) 7521630
OREGON
Hilisboro
Western Technical Sales
Phone. (503) 640-4621
PENNSYLVANIA
Pittsburgh
Covert & Newman C
Phone. (412) 531- 2002
UTAH
Sah Lake CIty

Phone éOl) 486-3801

WASHINGTON

Bellevue
Western Technical Sales
Phone. (206) 641-3900

Spokane
Western Technical Sales
Phone: (509) 922-7600

Signetics

WISCONSIN
Waukesha

Micro-Tex, Inc
Phone: (414) 542-5352

DISTRIBUTORS
ALABAMA
Huntsville
Hamilton/Avnet Electronics
Phone: (205) 837-7210

Pioneer Electronics
Phone: (205) 837-9300

ARIZONA

Phoenix
Hamilton/Avnet Electronics
Phone: (602) 231-5100
Wyle Distribution Group
Phone: (602) 249-2232

CALIFORNIA

Chatsworth
Anthem Electronics
Phone: (213) 700-1000

Arrow Electronics
Phone: (213) 701-7500

Costa Mesa
Avnet Electronics
Phone: (714) 754-6111
Hamilton Electro Sales
Phone: (714) 641-4100
Culver City
Hamilton/Avnet Electronics
Phone: (213) 558-2121
Hamilton/Avnet Electronics

||tar¥
Phone: (213) 558-2901
El ndo
m Distribution Group
Phone (213) 322-8100

Irvi
Schweber Electronics
Phone: (714) 863-0200
Wyle Distribution Group
Phone: (714) 863-9953
Sacramento
Hamilton/Avnet Electronics -
Phone (916) 920-3150
San Diego
Anthem Electronics
Phone: (619) 453-4871
Arrow Electronics
Phone (619) 565-4800
Hamilton/Avnet Electronics
Phone: (619) 5717510
Wyle Distribution Group
Phone: (619) 565-9171
San Jose
Anthem Electronics Inc.
Phone: (408) 946-8000
Santa Clara
Schweber Electronics
Phone: (408) 748-4700
le Distribution Grou
Phone: (408) 727- 25
Sunnyvale
Arrow Electronics
Phone: (408) 745-6600
Hamilton/Avnet Electronics
Phone: (408) 743-3366



BIPOLAR LSI PRODUCTS

SALES OFFICES
Tustin FLORIDA Minnetonka ) East Syracuse
Anthem Electronics Ft. Lauderdale Hamilton/Avnet Electronics Arrow Electronics
Phone: (714) 730-8000 é;nmw Elg(c]tromcg 9 Phone (612) 932-0666 Phone: (315) 652-1000
Arrow Electronics one: (305) 776-7790 i i
Phone: (714) 838.5422 Hamilton/Avnet Electronics MISSOURI A
Woodland Hills Phone: (305) 971-2900 Earth City " U
Avnet Electronics Hollywood Eﬁm"tf’"é’l\){)"%ﬂ Eli%gmcs Aerow Elecironics
Phone (213) 8830000 Schweber Electronics st phone: (314) 344 Phone: (16) 2311000
CANADA Phone: (305) 927-0511 “Arrow Electronics Lionex Corp.
Calgary, Alberta PalmBay =~ Phone: (314) 567-6388 Phone: (516) 273160
Hamitton/Aunet Electronics Phone: 508y 531480 St Petershure Liverpaol
Phone: (403) 230-3586 one: (305) 725- Hamilton/Avnet Electronics :Po Electronics
Zentronics INDIANA Phone: (813) 576-3930 prrow | (315) 652.1000
Phone: (403) 272:1021 Indianapolis GEORGIA one:
Downsview, Ontario Pioneer Electronics Atlanta Melville

Cesco Electronics

Phone: (416) 661-0220
Miscissauga, Ontario

Hamilton/Avnet Electronics

Phone: (416) 677-7432

Zentronics

Phone" (416) 451-9600
Montreal, Quebec

Cesco Electronics

Phone: (514) 735-5511

Zentronics

Phone. (514) 735-5361
Nepean, Ontario

entronics

Phone: (613) 226-8840
Ottawa, Ontario

Cesco Electronics

Phone: (613) 226-6903

Hamilton/Avnet Electronics

Phone: (613) 226-1700

Quebec City
Cesco Electronics
Phone: (418) 524-4641
Vancouver
Zentronics
Phone: (604) 688-2533
Ville St. Laurent, Quebec
Hamilton/Avnet Electronics
Phone: (514) 3316443
Waterloo
Zentronics
Phone: (519) 884-5700
Winnipeg
Zentronics
Phone: (204) 775-8661
COLORADO
Aurora
Arrow Electronics
Phone (303) 696-1111
Denver
Wyle Distribution Group
Phone: (303) 457-9953
Englewood
Hamilton/Avnet Electronics
Phone: (303) 740-1000
CONNECTICUT
Danbury
Hamilton/Avnet Electronics
Phone: (203) 797-2800
Schweber Electronics
Phone: (203) 792-3500
Wallingford
Arrow Electronics
Phone: (203) 265-7741

12-2

Phone: (317) 849-7300
Arrow Electronics

Phone. (317) 243-9353
Hamilton/Avnet Electronics
Phone: (317) 844-9333

KANSAS

Overland Park
Hamilton/Avnet Electronics
Phone’ (913) 888-8900

MARYLAND
Baltimore
Arrow Electronics
Phone: (301) 247-5200
Columbia
Hamilton/Avnet Electronics
Phone- (301) 995-3500
Gaithersburg

Pioneer Washington Electronics

Phone: (301) 948-0710
Schweber Electronics
Phone. (301) 840-5900

MASSACHUSETTS
Bedford

Schweber Electronics

Phone- (617) 275-5100
Bu{llngton

10N

Phone: (617) 272-9400
Woburn

Arrow Electronics

Phone- (617) 933-8130

Hamilton/Avnet Electronics

Phone: (617) 273-7500

MICHIGAN
Ann Arbor
Arrow Electronics
Phone. (313) 971-8220
Grand Rapids
Hamilton/Avnet Electronics
Phone- (616) 243-8805
Livonia
Hamilton/Avnet Electronics
Phone: (313) 522-4700
Pioneer Electronics
Phone: (313) 525-1800
Schweber Electronics
Phone: (313) 525-8100

MINNESOTA
Eden Prairie
Schweber Electronics
Phone: (612) 941-5280
Edina
Arrow Electronics
_Phone: (612) 830-1800
Minneapolis
Arrow Electronics
Phone: (612) 830-1800
Hamilton/Avnet Electronics
Phone: (612) 932-0600

Schweber Electronics

Phone: (404) 449-9170
Norcross

Arrow Electronics

Phone: (404) 449-8252

Hamilton/Avnet Electronics

Phone: (404) 447-7500

Schweber Electronics

Phone (404) 449-9170
ILLINOIS
Chicago

Bell Industries

Phone: (312) 982-9210
Elk Grove

Schweber Electronics

Phone: (312) 364-3750
Schaumburg

Arrow Electronics

Phone. (312) 397-3440
Bensenville

Hamilton/Avnet Electronics

Phone. (312) 860-7700

NEW HAMPSHIRE
Manchester
Arrow Electronics
Phone" (603) 668-6968

NEW JERSEY

Cherry Hill
Hamilton/Avnet Electronics
Phone: (609) 424-0100

Fairfield
Arrow Electronics
Phone- (201) 575-5300

Hamilton/Avnet Electronics
Phone" (201) 575-3390
Lionex Corporation

Phone. (201) 2277960

Schweber Electronics
Phone: (201) 227-7880
Moorestown

Arrow Electronics
Phone- (609) 235-1900

NEW MEXICO

Albuquerque
Hamllton/Avnet Electronics
Phone. (505) 765-1500

Arrow Electronics
Phone (505) 243-4566

NEW YORK

Buffalo
Summit Distributors
Phone: (716) 887-2800

Signetics

Hamilton/Avnet Electronics
Phone: (516) 454-6012

Rochester
Arrow Electronics
Phone: (716) 275-0300
Hamilton/Avnet Electronics
Phone: (716) 475-9130

Schweber Electronics
Phone: (716) 424-2222

Westbury, L.I.
Schweber Electronics
Phone: (516) 334-7474

NORTH CAROLINA
Charlotte
Pioneer Electronics
Phone: (704) 527-8188

Raleigh
Arrow Electronics
Phone: (919) 876-3132

Hamilton/Avnet Electronics
Phone: (919) 878-0819

Schweber Electronics
Phone" (919) 876-0000

Winston-Salem
Arrow Electronics
Phone: (919) 725-8711

OHIO
Beechwood
Schweber Electronics
Phone: (216) 464-2970
Cleveland
Hamilton/Avnet Electronics
Phone. (216) 831-3500
Pioneer Electronics
Phone: (216) 587-3600
Centerville
Arrow Electronics
Phone: (513) 435-5563

Daxlt
amilton/Avnet Electronics
Phone: (513) 433-0610
Pioneer Standard Electronics
Phone: (513) 236-9900
Solon
Arrow Electronics
Phone: (216) 248-3990
OKLAHOMA
Tulaa Iity Ci ts
uality Componen
Phone: (918) 664-8812
OREGON

Hillsboro
Wyle Distribution Group
Phone: (503) 640-6000



BIPOLAR LSI PRODUCTS

SALES OFFICES
Lal]lie oslr 7\ t Electroni Wagk"es‘h: tri INDIA FI?IRT'#G:\L SARL
amilton/Avnet Electronics ell Industries ilips Portuguesa
Phone: (503) 635-8831 Phone: (414) 784-0235 PH e inda & Elec. Lid. Loboa
PENNSLYVANIA Phone’ 91422-295144 Phone 351:19-68-3121
Horsham _ FOR SIGNETICS INDONESIA SINGAPORE
ggggg!lglg"eﬁf_glggo PRODUCTS PT. Philips-Ralin Electronics "hg:gzamlgct Dev. Pe,, Lid.
Pitsbergh WORLDWIDE: Pharta a1 Phone: 65-253 8811
Arrow Electronics SOUTH AFRICA
Phone: (412) 856-7000 ﬁﬁﬁfﬁ'ﬁ,ﬁ{‘m SA :,’;“IL:\MWI 1 EDAC. (PTY), Ltd.
Pioneer/Pittsburgh Buenos Aires Dphl Johannesburg
Phone: (412) 782-2300 Phone: 5417141 Phone: 353-1.69.3355 Phone: 2711616 2362
TEXAS AUSTRALIA PA
Austin Philips Industries Holdings Ltd. ISRAEL ainivmt S.A.
Arrow Electronics Lane-Cove, N.S.W. Ragac Electronics, Ltd. Barcelona
Phone: (512) 835-4180 Phone 61-2-427.0888 Phone. §72-3477115 Phone: 301 63 12
Hamilton/Avnet Electronics AUSTRIA
Phone: (512) 837-8911 Osterrichische Philips Bauelemente ITALY SWEDEN
gua ity Components Wien Philips S.p.A. AB. Elcoma
hone: (512) 835-0220 Phone. 43-222-93-26-2 Milano Stockholm
Dallas BELGIUM Phone: 39-2-6994 Phone: 46-08-67-9780
Arrow Electronics NV Phl|| s & MBLE
Phone: (214) 386.7500 Bruxclies Senelcs Japan, Ltd. PhINZK RLAND
Hamilton/Avnet EIectronics PhO"e' 32'02‘242'7400 Tokyo Zurich
Phone: (214) 659-4111 BRAZIL Phone 813-230-1521 Phone: 41-01-988-2211
Quality Components Ibrape

Phone: (214) 387-4949

Schweber Electronics

Phone: (214) 661-5010
Houston

Arrow Electronics

Phone: (713) 530-4700

Hamilton/Avnet Electronics
Phone: (713) 780-1771

Schweber Electronics
Phone: (713) 784-3600

Sugar Land
II?uahty Components
hone: (713) 491-2255

UTAH

Salt Lake Ci
Hamilton/Avnet Electronics
Phone: (801) 972-4300
Wyle Distribution Group
Phone: (801) 974-9953

WASHINGTON

Bellevue
Arrow Electronics
Phone- (206) 643-4300

Hamilton/Avnet Electronics
Phone (206) 453-5844
Wyle Distribution Group
Phone: (206) 453-3300
WISCONSIN

New Berlin
Hamilton/Avnet Electronics
Phone: (414) 784-4510
0Oak Creek
Arrow Electronics
Phone: (414) 764-6600

Sao Paulo

Phone: 55-011-211-2600
CHILE
Philips Chilena S.A.

Santiago

Phone. 56-2-39-4001
COLOMBIA
Sadape S.A.

Bogota D E.

Phone. 600 600
DENMARK
Miniwatt A/S

Kobenhavn N V.
Phone 45-01-69-1622
FINLAND
Oy Philips Ab
Helsinki
Phone. 358-1-7271

FRANCE
RT. c La Radiotechnique-Compelec

Phone 33-1-355-4499

GERMANY
Valvo

Hamburg
Phone- 49-40-3296-19

GREECE
Philiﬂs S.A. Hellenique

Athens

Phone 9215111
HONG KONG
Philips Hong Kong, Ltd.

Kwai Chun
Phone: 855—0—245121

Osaka
Phone" 816-304-6171
KOREA
Philips Elect. Korea Ltd.
Seoul
Phone 794-4202
MALAYSIA
Philips Malaysia Sdn. Berhad

Kuala Lumpur
Phone 77 4411

MEXICO
Electronica S.A. de C.V.
Mexico D F.
Phone. 52-721-61300
NETHERLANDS
Philips Nederland B.V.

Eindho
Phone 31 40-79-3333

NEW ZEALAND
Philips Electrical Ind. Ltd.

Auckland
Phone. 64-9-605914
NORWAY
Norsk AIS Philips
Oslo
Phone: 47-2-680200

PERU
Cadesa

Lima

Phone’ 326070
PHILIPPINES
Philips Industrial Dev., Inc.

Makati-Rizal
Phone: 868951

Signetics

TAIWAN

Philips Taiwan, Ltd.
Taipel
Phone- 886-2-563-1717

THAILAND
Philips Electrical Co.
of Thailand Ltd.

Bangkok
Phone: 233-6330-9

TURKEY
Turk Philips
Ticaret A.S.
Istanbul
Phone: 43 59 10

UNITED KINGDOM
Mullard, Ltd.

London
Phone: 44-01-580-6633

UNITED STATES

Signetics International Corp.
Sunnyvale, California
Phone: (408) 739-7700

URUGUAY

Luzilectron S.A.
Montevideo
Phone: 91 43 21

VENEZUELA
Industrias Venezolanas
Philips S.A.

Caracas

Phone: 58-2-36-0511

Printed in U.S A. November 1983
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