
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8™ Plessey Semi-Custom LSI 
NMOS MICROCELL LIBRARY C-MOS MICROCELL LIBRARY 

D-TYPE FLIP-FLOP D-TYPE FLIP-FLOP 
D-TYPE FLIP-FLOP WITH S & R 
AS 1 BUT WITH 3X DRIVE CAPABILITY 
AS 2 BUT WITH 3X DRIVE CAPABILITY 

D-TYPE FLIP-FLOP WITH PRE AND CLR 
DUAL CLK D-TYPE PRE AND CLR 

AS 1 BUT WITH SERIAL/PARALLEL LOAD 
TIL/CMOS O/P BUFFER 
TIL/CMOS INVERTING O/P BUFFER 
TIL TRISTATE O/P BUFFER 
OPEN-DRAIN O/P BUFFER 
TIL INPUT BUFFER 
INTERNAL INVERTER/BUFFER 
TIL INPUT SCHMITI TRIGGER 
DATA LATCH 
INPUT SHIFT BIT 
INTERMEDIATE SHIFT BIT 
OUTPUT SHIFT BIT 
CLOCK DRIVER FOR 14-16 

SUPPLY PAD 
INPUT PAD 
NOR GATE 

NAND MULTIPLE INPUT 
NOR MULTIPLE INPUT 

SMALL BUFFER/INVERTER 
LARGE BUFFER/INVERTER 

21/P NOR 
2 I/P NOR/EXT. I/Ps 
31/P NOR 
3 I/P NOR/EXT. I/Ps 
21/P NAND 
2 I/P NAND/EXT. I/Ps 
31/P NAND 
3 I/P NAND/EXT. I/Ps 
MED. BUFFER/INVERTER 
2 I/P 2 NAND-NOR 
2 I/P 2 OR-NAND 
EXCLUSIVE-OR-INVERT 
EXCLUSIVE-NOR-INVERT 

SHIFT REGISTER 
D-ELEMENT 
LATCH ELEMENT 

NAND GATE . 
NOR GATE WITH 4X DRIVE CAPABILITY 

CLK GENERATOR FOR SR, SRD, 
MUX AND LATCH. GENERATORS 
COMPATIBLE WITH CELLS. 

@ Ie MASTER 1883 

INPUT PROTECTION 
OUTPUT INVERTER/BUFFER 
OUTPUT TRISTATE/BUFFER 
I/O TRISTATE/BUFFER 

BASIC D-TYPE FLIP-FLOP (NCELLDTI) 
A negative edge triggered flip-flop. 

8V 

A. POWER DISSIPATioN 
B. SUPPLY CURRENT 
C. DELAY ESTIMATE 

1) Output rising (from negative clock edge) 
2) Output falling (from negative clock edge) 
3) Data set up and hold time 

D. DELAY CALCULATION, 
1) Output rising 

a) Intrinsic delay • (clock to output) 
b) Diffusion interconnect loading 
c) Metal interconnect loading 
d) Output loading 

2) 0 utput falling 
a) Intrinsic delay (clock to output) 
b) Diffusion interconnect loading 
c) Metal Interconnect loading 
d) Output loading 

3) Data set up time 
4) Data hold time 

E. INPUT LOADING i) 0 
Ii) Clock 

F. MAXIMUM CLOCK FREQUENCY 

mW 
J.l.A 

nS 
nS 

nS 
nS/gu 
nS/gu 
nSlfl 

nS 
nS/gu 
nS/gu 
nSlfi 
nS 
nS 
fI 
fi 

MHz 
• The delay due to the loading of the falling complementary output must be 

added to give the total delay to the rising output. 

1.8 
360 

160 
80 
40 

51 
2.1 
1.4 
2.0 

35 
0.6 
0.6 
0.8 
38 
38 
2 
3 
8 
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8™ Plessey Semi-Custom LSI 
P, •••• y MIrRor." ,.,. 

The MICROCELL concept 
falls between gate arrays and full 
custom IC's: you work with stan­
dard cells, but they are in a software 
library rather than already diffused 
into a silicon wafer. You get short 
development times (18 weeks for a 
prototype from your logic diagram) 
and 100% silicon utilization. 

ware library and produces a mask 
tape used to convert it to silicon. 
Since interconnection highways are 
not needed, die size is greatly 
reduced, increasing wafer yields and 
significantly lowering device cost. 

Typical functions that you can 
select from our library are listed on 
page 12. These functions are fully 
characterized, with data sheets as 
detailed as those for any standard 

integrated circuit. You are not lim­
ited to the library functions, and can 
construct gating as complex as 
necessary by combining standard 
cells with additional gates. 

Layout of your chip is about as 
straightforward as laying out a 
printed circuit board. The diagram 
below is typical of the detail 
required in a logic schematic for a 
4-bit counter. 

Logic functions are built up 
from a basic library of function cells 
which are not pre-positioned but 
can be called up and positioned 
wherever the system logic demands. 
When you specify a standard logic 
function, the computer selects the 
pattern for the function from a soft-

: I' II .; 
" 

I! 
, I.; ., , ,; II ,"ill 

Ii 11:: -~ 
II ;;; ; II ::tl: 

,I PlJ" ~I , :;; ::); 
,.:j, :: 
'::'fl 

Ii 

::: il 

I' :1 

:1 

:i 
:.,1 

'lit " 
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8™ Plessey Semi-Custom LSI 
Plessey then enters your 

schematic into a Calma digitizer 
using a special-purpose button 
menu with the standard Calma 
graphics and software. While the 
4-bit counter circuit is quite simple, 
even the largest circuits can be 
digitized in only a few hours. The 
adjacent diagram is a Calma plot of 
the schematic diagram for a more 
complex integrated circuit. 

Besides generating the tapes for 
making the masks, our complete 
CAD system also generates a logic 
description, complete with inter­
connection loading delays, from the 
digitized layout. This can be used 
for an accurate post-layout simu­
lation and for generating the 
test program. 

@ Ie MASTER 1983 4509 
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8™ Plessey Semi-Custom LSI 
PlESSEY Eel 1.51 GII.,.E II1111I1YS. 

Plessey ECL LSI Gate Arrays 
are an economical solution to your 
need for high performance inte­
grated circuits on a limited develop- , 
ment budget. 

Fully-compatible with industry 
ECL 10K logic, our arrays are avail­
able in different speed/power ver­
sions and in different sizes to allow 
you to make the best choices for 
your systems. 

The basic customization 
procedure for Microgate-E logic is 
similar to that for our CMOS LSI 
Arrays. You do not need any special­
ized knowledge of our processes to 
be able to produce your custom 
circuits with a high degree of confi-

4510 

dence. Double-layer and triple-layer 
metallization with computer-aided 
interconnection allow you to achieve 
the maximum in performance, and 
chip area utilization as high as 100%. 

Mter your design is specified, 
complete circuit operation is simu­
latedon our computer before any 
fabrication is performed. The design 

PRODUCT LA YERS 

is tested for normal and worst-case 
conditions, quiescent and dynamic, 
over the applicable temperature 
range to ensure proper operation. 

Typically, you will have your 
first operational'high-performance 
prototype in about 12 to 14 weeks 
even if you've never designed a 
custom IC before. 

NO.OF NO. OF 
FAMIL Y OF INTER- EQUIV. PADS 

CONNECT GATES 
seD 1000 2 or 3 75, 24 
SeD 2000L 2 or 3 300 56 
SeD 2000 M 2 or 3 300 56 
SeD 2000H 2 or 3 300 56 
SeD 4000L 2 or 3 600 54 
SeD 4000 M 2 or 3 600 54 
SeD 4000H 2 or 3 6,00 54 
SeD 5000 2 or 3 1200 80 

© Ie MASTER 1983 



8™ Plessey Semi-Custom LSI 
THE BASIC MICROGATE-E 
ECllOGIC CELLS. 

EeL gate arrays are built up 
from basic cells that are already 
diffused into the silicon wafers. 

The basic gate cell (called a 
"minor cell") consists of nine 
transistors and five resistors, the 
components necessary for a multi­
output, two-input EeL OR/NOR 
gate. Optional connections allow 
this cell to be used for constructing 
more complex gates. 

Four minor cells placed around 
a bias· cell create a "major cell" that 
is used to produce the logic functions 
you need for your designs. The bias 
cell simply generates the industry­
standard EeL 10K-compatible 
voltage reference and temperature 
coefficient. 

A number of simple buffer cells 
are placed around the edges of the 
chip. These consist of a large trans­
istor and a resistor, and may be 
programmed for logic input, logic 
output or as a power supply. 

LOGIC INTERCONNECTIONS. 

EeL LSI Gate Arrays are 
customized using multiple layers 
of metallization to maintain the 
high performance inherent in our 
technology. Up to 8 first layer tracks 
may pass over each major cell in 
the X direction, and up to 16 second 
layer tracks in the Y direction. 

ECl PERFORMANCE CHART 
SCDS1000 SCD2000H SCD2000M SCD2000L SCD4000H 

NO. OF GATES 75 300 300 300 600 
NO. OF PADS 24 56 56 56 54 
TYPICAL OR/NOR 
GATE DELAY .5NSEC .5NSEC 1.0NSEC 1.5NSEC .5NSEC 
TOGGLE FREQUENCY 
(0 TYPE FLIP-FLOP) 400MHz 1400MHz 250MHz 150MHz 400MHz 
APPROX GATE POWER 5MW 5MW 3MW 2MW 5MW 
10K COMPATABILITY YES YES YES YES YES 

© Ie MASTER 1983 

You start by specifying the 
functions you need from our library 
(listed on page 9). The computer 
provides the links to produce the 
chosen logic blocks using the first 
layer of metallization. 

Now you specify the start and 
end points for interconnections 
between your logic functions, and 
let our computer perform the time­
consuming and tedious task of 
routing the metallization tracks. If 
chip area utilization is over 90%, 
some manual interaction may be 
necessary, but typically the pro­
gram will automatically route 95% 
of the interconnections for even the 
most complex circuit. 

SCD4000M SCD4000L SCD5000 

600 600 1200 
54 54 80 

1.0NSEC 1.5NSEC 1.5NSEC 

250M Hz 150MHz 150MHz 
3MW 2MW 2MW 
YES YES YES 
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8™ Plessey Semi-Custom LSI 
P&SSBY .,PO&IlRIlNIl&OG IlRIIIlYS. 

Plessey Microlin Bipolar 
Analog Arrays are a simple means 
of integrating your analog circuits. 

As with our digital arrays, you . 
get a short design cycle, low over~ 
head, predictable performance and 
computer verification of your 
designs. . 

Our bipolar arrays consist of a 
pattern of ~ransistors and resistors 
in fixed positions on a wafer. As 
with our digital arrays, these compo­
nents are converted to the Microlin 
circuits you need by specifying the 
metal interconnection paths, much 
as you would when laying out a. 
printed circuit board. 

Plessey Analog LSI Arrays are 
fabricated using an industry-

4512 

standard medium performance 
bipolar process. The components 
. are fully tested and fully character­
ized. All the parasitics are. also 
known, arid accurate nominal and 
worst case computer simulations 
can be performed. 

The result is that most circuits 
can be designed with no bread­
boarding. This can result in a 
significant saving in design time 
and much higher confidence in the 
finished design. 

ANALOG LSI DESIGN 
CONSIDERATIONS. 

Integrated circuits have 
inherent limitations of tolerance 
and performance, but frequently 
these can be compensated for in 
your designs:' . , 

• Since absolute tolerances are 
large, but ratio tolerances are 
good, use techniques that 
depend on 'ratios (e. g. differ­
ential amplifiers, current 
mirrors) . 

• Circuits using lots of NPN's 
. are easy to integrate and 
provide good performance up . 
to a few tens of megahertz. 

• Lateral PNP's have poor 
performance, but are well 
matched and useful where 
speed and gain are not 
important. 

© Ie MASTER 1983 



8™·Plessey Semi-Custom LSI 
• Transistors can be connected 

in parallel for higher currents 
or to produce current ratios. 

• Use DC coupling exclusively 
if you can, since there are no 
on-chip capacitors. 

• Minimize reactive compo­
nents, since they must be 
off-chip and thus use up con­
necting pins. 

• Make the design as modular 
as possible to minimize cross­
connections. 

@ Ie MASTER 1983 4513' 

C/) 
10.. 

o ...... 
(.) 
:J 
"0 
C 
o 
(.) 

E 
Q) 

en 
~ 
Q) 
C/) 
C/) 
Q) 

0-



UJ 
~ 

0 ..... 
0 
::J 
"0 
c::: 
0 
0 

E 
Q) 

en' 
~ 
Q) 
U) 
U) 
Q) 

a.. 
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NPN 

SMALL 
MEDIUM' 
LARGE 

PNP 

SMALL 

4514 

ANALOG ARRAYS 

TRANSISTORS TOTAL NO. 
RESISTORS TOTAL NO. 
TOTAL BASE RESI.STANCE 
NO. OF PADS 
LAYER OF INTERCONN.ECT 
FT 
ZENER VOLTAGE 

, BVceo 
HFe (NPN) TYPICAL 

Gain 

1/-lA 1mA -----
90 120 
85 110 
75 105 

Gain 

1/-lA 100/-lA --- -----
18 

BAA 
1000 

-30 

.10mA 

,110 
115 
120 

1mA 

10 

BAA 1000 

109 
163 
895K ohms 
24 
SINGLE 
500MHz 
7.1 Volts 
20V 
100 

Ft (MHz) 

100/-lA ' 1mA 

140 450 
80 300 
10 80 

Ft (MHz) 

1/-lA 100/-lA 

'3 5 

BAA 2000 

221 
339 
1.55Meg ohms 
24 
SINGLE 
500MHz 
7.1 Volts 
20V 
100 

Capacitance (pF) 

10mA 

400 
450 
450 

1mA 

2 

Cbc CI Cbe ----- ---- ----
.73 3.43 .54 
1.07 3.43 1.14 
9.53 12.0 13.0 

Capacitance (pF) 

Cbc CI Cbe 
----- --- ----

1.72 3.43 

BAA 
2000 

.39 
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8™ Plessey Semi-Custom LSI· 
COMPUJ'EII AIDED DESIGN. 

The demand for more complex, 
faster, smaller, less expensive inte­
grated circuits can only be met 
by corresponding advances in 
computer-aided design. 

Recognizing this aspect of 
custom design several years ago, 
Plessey Semiconductors has devel­
oped an advanced software system 
that will keep us on the leading 
edge of semi-custom technology. 

We call our approach SCAMP 
- Semi-Custom Array Mask Pro­
duction. It is a complete system that 
extends from initial circuit layout 
data capture to verified mask pro­
duction. SCAMP quickly turns a 
new design into a prototype, with a 
very high probability of obtaining 
the correct circuit the first time 
through the loop. 

SCAMP is based on the concept 
of software modules, with a central 
core that remains constant irrespec­
tive of technology or circuit com­
plexities in the IC designs. The 
system can be readily extended to 
future design methodologies and 
integrated circuit technologies. 

SCAMP can be used at a 
Plessey design center, from 'within 
your company using a single termi­
nal and modem, or running on your 
own integrated graphics system. 
The central SCAMP algorithms 
have been especially designed and 
otpimized to reduce elapsed terminal 
time and to use computer resources 
efficiently to keep costs down. 

Because SCAMP is relatively 
technology independent, it can be 
used with the following technologies 
and methodologies. 

Methodology 

MICROCELL 
LINEAR ARRAY 
LOGIC ARRAYS 

USER ADJUST 

Double 
Single Layer Metal Layer Metal 

Bipolar N Channel CMOS Bipolar CMOS 

X X X 
X X 
X X X X 

AUTo-ROUTE 
LAYOUT 

CHECK BACK 
(ERC & DRC) 

SIMULATION 
DATASET 

USER 
ENTRY 

SCHEMATIC 
INPUT 

© Ie MASTER 1983 

SIMULATION 
DATASET 

USER 
ADJUST OR ENTRY 

SIMULATE 

The system schematic below 
gives an overview of SCAMP opera­
tion and shows the key elements 
that make design throughout faster 
and more reliable. 

The digitized schematic input 
is first used to develop a data set for 
final device testing and for a direct 
functional simulation. Logic cells 
are automatically placed, then metal­
lization is automatically routed on 
the chip. With auto-routing, a design 
step that previously took days or 
weeks is now done in minutes. 

This layout is then checked 
against design and electrical rules 
(placement, spacings, fan-out, etc.). 
If it satisfies these, a second simu­
lation is run. When the results of 
both simulations match, the masks 
are made. 

The end result is prototypes 
that work the first time virtually 
every time. 

SIMULATE 

FINISH 
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8™ Plessey Semi-Custom LSI 
, '. , ~ -t. ..,.. ....... ~, , ..... • • ~ ... .. 'I' .", ~ 

.1I8.'CII"'ON liND " •• "'NG. 
With the layouts complete and 

simulations·run, digitization, check­
ing and production of the masks is 
simple and straightforward. 

We can then provide you with 
probed slices, chips or packaged 
devices. We can use any commer­
cially-available or customer­
supplied package, but it should be 
selected early in your design, as it 
may affect the size of array used 
and the power dissipation that can 
be tolerated. 

The next important step is 
testing, and the test specification 
should form part of your target 
specifications. 

4516 

Testing is a major considera­
tion in semi-custom LSI because 
volumes are usually low. For high 
volume IC's, the effort expended to 
obtain good, economical tests is 
spread over the cost of a large 
number of devices. When the devel­
opment cost is spread over a much 
smaller number of devices, a com­
promise may be necessary. 

Electrical testing is done on 
the wafer before division into 
chips, followed by final testing 
after encapsulation. 

At wafer probe, each chip on 
every slice· is tested. On the basis of 
these tests, all chips which are not 
expected to pass the final test pro­
gram are marked for rejection, 
while the cost of scrap is still 
relatively low. 

Plesse, 8 
' Semiconductors· 

Semi·Custom Operations 
1641 Kaiser Avenue 
Irvine, CA 92714 U.S.A. 
TWX 910·595·1930. 

For the final tests after encap­
sulation and packaging, devices are 
normally tested at an ambient of 
25°C. Facilities also exist for hot 
and cold testing, lot-by-Iot release 
and burn-in.· 

The equipment used for all 
probing and most final testing is 
computer controlled and ranges 
from the Fairchild Sentry Series 
to systems specially developed 
at Plessey. 

Depending on your applica­
tions, our semi-custom and custom· 
IC's are available to meet the most 
stringent commercial, industrial 
and military specifications. 

© Ie MASTER 1983 
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Custom and SemicLlsiom lSI 

Features 
o Full Range of Cost-Effective Design 

Capabilities 
Gate Arrays-automatic and manual 
Metal Gates CMOS-C2L CMOS­

CMOS I (5Jl) - CMOS II (3Jl) 
PaCMOS - standard cells 
Full Custom LSI 

e Fully Supported Design Automation 
MIMIC-logic simulation 
CRITIC-design rule vertification 
AFTER-test program generation 
CONCERT-connectivity check 

G Long Experience 
More than 15 years of custom/semicustom service to 
demanding customers. 

Comparison Of Custom/Semicustom LSI Options* 

Development Cost 
Development Time 
Risk (1 st time success) 
Final Die Size 
Production Die Cost 
Efficiency of Chip Utilization 

Semicustom 
Gate Array 

0.2 
0.17 
0.5 

1.5-2.0 
3-4 
0.8 

PaCMOS Std. Cell 

0.3 
0.23 
0.5 

1.1-1.4 
1.5-2.0 

1 
"All comparisons normalized to a full custom basis assuming a 1000 gate complexity function. 
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RCA Design Automation System 

AUTOMATIC 
PLACE a 

ROUTE 

GATE 
ARRAY 

PaCMOS 
STANDARD 

CELL 

DESIGN 
VERIFICATION 

CRITIC 
CON CERT 

AUTOTEST 
PROGRAM 

GENERATION 
AFTER 

FuJI Custom 

92C M- 35286 

Solid 
State 
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r-------------------------RCIi Solid State 

RCA's Semicustom Capabilities 
RCA presently offers a variety of GAs classified accord­

ing to: 
Gate complexity 
Process technology 

Package types 

138 to 1200 gates 
CMOS metal gate (bulk CMOS)­

Manual layout 
CMOS silicon gate (C2L)­

Manual layout 
. CMOS silicon on sapphire 

(CMOS/SOS).-Manual layout 
CMOS I-Automated layout 
Plastic 
Ceramic 
Side-brazed ceramic 
Leadless chip carrier 

RCA presently offers a variety of APAR cell libraries. 
Gate complexity User defined 
Process technology CMOS silicon gate (C2L) 

CMOS silicon on sapphire 
(CMOS/SOS) 

CMOS I - 5 !J. bulk CMOS 
Package types Plastic 

Ceramic 
Side-brazed ceramic 
Leadless chip carrier 

RCA will soon offer additional APAR cell libraries. They 
are classified by: 
Process technology CMOS II 

CMOS/SOS 

RCA will soon offer additional Automated Universal Package types 
Arrays (AUAs). The interconnect mask patterns for AUAs 

Plastic 
Ceramic 

are generated solely by user:..accessible software via the 
techniques of design automation (OA). AUAs are classified 
according to: 

Gate complexity 800 to 5000 gates 
Process technology CMOS I 

Package types 

CMOS II 
CMOS/SOS 
Plastic 
Ceramic 
Side-brazed ceramic 
Leadless chip carrier 

AUTOMATED GATE ARRAYS 

Types Total Gates Internal Gates 
CMOS I (5/1) PA20250 317 264 

PA20450 517 440 
PA20650 735 640 
PA20850 953 840 
PA21000 1133 1008 

CMOS/SOS (4!J.) PA60650 725 640 
PA61200 1313 1176 

CMOS II (3!J.) . PA40650 725 640 
PA40850 953 840 
PA41 000 1133 1008 
PA41200 1313 1176 

1900 
2500 
5000 

CMOS/SOS (2!J.) 2500 

MANUAL GATE ARRAYS 

Metal Gate CMOS MA30150 168 138 
MA30250 276 240 

Silicon Gate CMOS MA10150 168 138 
(C2L) MA10250 276 240 

MA10350 400 370 
MA10500 576 528 

CMOS/SOS MA60150 182 144 
MA60250 ·300 256 
MA60400 452 400 
MA60550 632 576 
MA60800 848 784 

4518 

Side-brazed ceramic 
Leadless chip carrier 

Array Size 
(mils) Total Pads 

168 x 150 46 
168x214 66 
216x214 78 
264 x 214 90 
264 x 246 98 
208 x 208 74 
256 x 272 102 
181x191 74 
221 x 191 86 
221 x 220 94 
221 x 249 102 

126 

220 

189 x 188 40 
229 x 232 48 
156 x 155 40 
186 x 188 48 
216 x 220 48 
245 x 252 64 

_ 150 x 150 40 
180 x 180 48 
210x210 64 

.240 x 240 64 
270 x 270 80 

Projected 
Availability 

NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
4082 
4082 
4082 
4082 
2083 
2083 
4083 
1084 

NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
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~-------------------------Rcn Solid 
State 

Automated GAs 
The latest step in RCA Semicustom LSI 

• Easy to Design and Change 
• Fast Turnaround 
• CMOS Performance 
• Wafer Stockpiling 
• CAD Compatible 
• Library of Logic Macros 

As gate counts and design complexities increase, manual 
layout of GAs becomes costly and time consuming. There­
fore, RCA has developed automated placement and routing 
techniques. 

The Automated GA System requires only one unique 
metal mask level. Artwork for this level is generated auto­
matically from RCA's extensive library of logic cells .. 

The metal mask describes the required logic functions on 
the array and then defines a unique interconnect pattern. 
Artwork for the mask is generated automatically· from 
RCA's extensive library of logic macros (predefined logic 
structures or cells). Most RCA logic macros are common 
for both GAs and PaCMOS standard cells. The design 

PaCMOS 

process for GA and PaCMOS is essentially common and 
may be transparent to the designer. 

Automated GA software has proved to be very effective, 
providing 100% connectivity and gate utilization up to 98% 
for complex random logic applications. 

PERIPHERAL FUNCTIONS 
Each of the input/output pads of an RCA GA has a spark 

gap (on CMOS/SOS) and gated diode circuit to protect 
against static discharge. An n device and a p device are also 
associated with each pad and can be used as an input 
inverter, an output inverter, or as a transmission gate. 

To provide longer delays and active pull-up resistors, 
high-impedance cells are placed strategically along the 
periphery of the GA. In order to source and sink TTL levels 
of current or to drive off-chip capacitive loads at high 
speed, low-impedance cells are als~ provided along each 
side of the array. 

Two high-speed binary dividers, without set or reset, are 
available in each SOS GA. Capable of operating as high as 
100 MHz, they can be used singly as pre-scalers for division 
by two or in cascade for division by four. 

(Programmable Automated Cell CMOS) 
Standard Cells 

PaCMOS is an RCA computer-automated design ap­
proach to LSI. It is based on a group of circuit building 
blocks, called standard cells, that can be automatically 
chosen, placed, and interconnected by a computer program. 

RCA has a large and expanding library of previously 
designed, verified, and life-tested standard cells-available 
in metal-gate CMOS, C2L (closed-geometry Silicon-gate 
CMOS-bulk), and silicon-gate CMOS on sapphire substrate. 
Some of their characteristics are summarized below. 

As a design aid in selecting appropriate cells, a standard 
cell notebook is available. In it, all of the logic cells are fully 
characterized and documented in the form of data sheets. A 
typical. data sheet is shown. 

. It provides the name and function of the cell, in this case a 
2-lnput NAND, the circuit and logic configuration, the 
Boolean equation, the truth table, and the dynamic perfor­
mance data. 
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TWO INPUT NAND 
SOS STANDARD 
CELL NO. 1220 

DEVICES 4 

PADS 3 CELL WIDTH = 2.7 mils 

SCHEMATIC LOGIC SYMBOL 

L 

Ar
1i
' 

-1~ 0~ o B 00) I 

00 
0) I~ O=AB 

I 1.5 

TRUTH TABLE 

B IN 0 I 1.5 A B 0 
-= 0 0 1 

PIN CAPACITANCE (pFI 0 1 1 

1 .01 
1 0 1 

2 .25 
1 1 0 3 .26 

10 10 

8 8 / 
6 6 

V 
~ ./ 

/' 
4 

V 4/ 
/~ 

2V 2 

0 2 4 6 8 0 2 4 6 8 

FANOUT UNIT LOADS (UL = .25 pFI 
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By using the standard cell notebook, the designer can 

match his particularcircui.t configuration with the available 
standard cells and generate an input net list. Each multi port 
standard cell is characterized by its input and output pin 
con nect ions. Pin con nectio ns are access ib Ie fo r 
interconnect wiring at both the top and bottom of each 
cell. Sophisticated algorithms automatically select the 
most appropriate I/O connections to minimize wire length 
and area and to produce a densely packed, efficient 
layout. This structured computerized layout also simplifies 
the checking of both interconnection and design rules. 
Because each individual cell has been previously verified, 
only the computer-generated interconnectionsrpust be 
checked. 

PaCMOS CELL CHARACTERISTICS 

Metal 
gate C2L 

Cell Height, mils 14.0 12.6 
Pin Spacing, mils 1.9 0.8 
Channell Length, 

microns 7.5 6.2 
Delay, nanosecondsll120.0 10.0 
Internal Logic Density 8-21 6-10 
Overall Chip Density 40-50 12-30 

(1) Stage delay = 2 inut NOR, fanout = 2 
10 volts, no interconnect 

(2) 5 volt stage delay 

ADDED OPTIONS 

SOS CMOS I 

4.2 672 
0.9 0.56 

5.0 5.0 
6.0 6.0121 

2-3 1.5-3 
14-18 6-10 

I n addition to the standard cells, PaCMOS can also 
accommodate subchip options. Regular structures such 
as RAMs, ROMs, PLAs, PROMs, EPROMS, and register 
stacks, which have been remotely designed by 
conventional handcrafted techniques, can be 
automatically connected while the remainder'of the host 
chip is computer generated. The net effect of incorporating 
the subchip option into the standard cell layout is to 
combine the high density and performance optimization 
associated with handcrafted designs with the low-cost, 
quick-turnaround capability that the standard cell 
automatic layout program provides. 

Another option available in PaCMOS is a critical path 
technique. Under ordinary circumstances, the placement 
and routing of algorithms place all cell15 on the chip in a 
manner to minimize total wire lengths and crossovers. 

4520 

When the critical path option is selected, the program will 
place those cells identified as part of each critical path, not 
only as close to each other as possible, but also in a 
manner to maximize the use of metal for interconnections, 
as opposed to the somewhat higher resistivity polysilicon 
interconnects. 

PaCMOS VERSUS GA 
A PaCMOS semicustom LSI offers attractive tradeoffs 

between development time, die size, and cost for many IC 
designs. Although its development time is slightly longer 
than a gate array, its die size is smaller. And in vol ume 
production PaCMOS can provide significant cost advances 
over GA designs. 
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~-------------------------Rcn Solid 
State 

Design Automated Tools 
- MIMIC 
o CRITIC 
-AFTER 
- CONCERT 

MIMIC, RCA'S SOFTWARE SIMULATION PROGRAM 

A powerful software simulation program, called MIMIC, 
allows designers of GAs, as well as other RCA semicustom 
and custom LSI devices, to model the logical operation of 
digital circuits before device fabrication. Through the pro­
gram, designers can discover logical flaws, race, hazard, or 
spike conditior:ls, and timing and critical path uncertainies. 

The entire software program, including a standard cell 
library, is available to customers through RCA's commercial 
computer services in Cherry Hill, N.J. 

MIMIC, has a number of features that contribute to its 
effectiveness: 

o It models circuit elements such as bus connections, 
wire-tied elements, and bidirectional transmission gates. 

o It is supported by an extensive library of built-in logic 
elements including gates, latches, clocked flip-flops, and 
multiplexers. 

o Through its hierarchal network-description, designers 
can define their own standard library of common circuit 
elements. 

o It is capable of generating a variety of output reports 
whose contents and format are largely user-defined. 

o And, perhaps most important, it has the ability to gener­
ate a test-pattern file acceptable as an input to automatic 
test equipment. Because the number of test patterns 
increases exponentially with the complexity of a design, 
this ATE interface can materially reduce test times and 
costs. 

CRITIC (Computer Recognition of I/Iegal Technology in 
Integrated Circuits) . 

Another software tool available in the design of GAs, as 
well as other RCA semicustom and custom LSI devices, is 
the CRITIC program. An acronym for Computer Recogni­
tion of Illegal Technology in I ntegrated Circuits, CRITIC 
checks mask artwork by describing the mask as a series of 
polygons in terms of the vertices that define them. The 
program then automatically searches for and reports on 
minimum tolerance violations (width, spacing, and enclo­
sure) and illegal topology relations (overlap, abut, cross, 
contain, and disjoint). 

© Ie MASTER 1983 

DESIGN AUTOMATION PROGRAMS 
AFTER 

The AFTER program (Automatic Functional Test Encod­
ing Routine) aids the IC designer in generating functional 
test patterns required for the testing of digital IC's on 
Automatic Test Equipment (ATE). Input/output truth tables, 
representing these tests, can be created by the designer 
using the MIMIC logic simulation program by specifying 
the IC's inputs to MIMIC; its outputs are calculated by 
MIMIC. Alternatively, AFTER provides an option for a high 
level manually generated test specification (both· inputs 
and expected outputs). AFTER automatically translates 
either type of input into test patterns suitable for execution 
on a variety of ATEs. ATEs currently supported are the 
Fairchild Sentry/Sentinel/Series 20, the Teradyne J283, 
and the Datatron test systems. . 

CONCERT 

(CONnectivity CERTification) is a layout analysis pro­
gram which aids the verification of the logical and electrical 
correctness of the mask artwork produced by the APAR 
automatic layout programs. The layout generated by RCA's 
APAR programs (MP2D and GA) consists of standard cell 
placements and wire interconnects. By examining this 
Information, CONCERT can extract a net list from the art­
work and automatically produce the logic description in the 
exact language required by the MIMIC logic simulator. This 
is used to verify corrections of the wiring. 

Ordinarily, since the Ie layout is computer generated, no 
errors will be found. However, in those cases where the 
designer chooses to perform some manual modifications, 
CONCERT is an important tool for validating the changes. 
In addition, parasitic capacitances of the interconnections, 
as laid out, are added to the MIMIC network description file. 
This provides the designer with the ability to effectively 
simulate the physical layout itself including layout parasit­
ics. This re-simulation increases confidence that the layout 
is free from timing problems caused by the possibly exces­
sive capacitance of signal lines. These capabilities make 
CONCERT a key ingredient in producing quick-turnaround 
custom chips that work to specifications the first time 
through. 
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BIPOLAR LSI DIVISION 

BIPOLAR LSI SEMICUSTOM 

PRODUCT DESCRIPTION 

The Signetics family of high speed bipolar semicustom 
offers a viable means of replacing ECl, 74S or 74lS logic 
components with a proprietary lSI device: The primary 
advantages are reduced size, weight, and power, im­
proved system reliability, and significant manufacturing 
cost savings. These devices also offer full - 55°G to 
+ 125°C temperature range, and have superior radiation­
hardened properties. 

8AXXXX Series Gate Arrays 

Gate Arrays employ a fixed array of gates and liD's which 
can be "personalized" by custom metalization. The 
8AXXXX Series, with a maximum of 2100 gates/chip and 
gate delays of 4 to 6ns, can replace up to 100 SSIIMSI 
devices in any lS application. By reducing device count 
and saving PCB area, 8AXXXX devices can improve IC 
system 'reliability by 100 times and save 80% in manufac­
turing costs. The ISl gate only dissipates 250llW maxi­
mum which reduces power consumption by 10 times as 
compared with a 74lS implementation. 

en ,To attain 74lS speeds with lSI packing density and low 
() power, Signetics gate arrays use integrated Schottky 
Q) logic (ISl), a proprietary gate design implemented in a 
C standard bipolar process~ 
0> 

C/) 

Composite Cell ~ogic 

CCl uses functional logic cells which can be placed on 
the chip and interconnected by metalization. The cells are 
equivalent to standard SSIIMSI logic functions; hence; 
design is similar to the usual "catalog" PCB approach. 

With CCl the designer can choose from two libraries: the 
EPl Library" with 3ns or 4ns typical gate delay for 74S ap­
plications; and the ISl library, with 6ns worst case delay 
for 74lS applications. Like ISl gate arrays, CCl offers 
significant improve.ments in power usage, system reli­
ability, and system manufacturing economy. 

Current technology allows up to 600 EPL gates or 1000 
ISl gates on a chip, with liD's limited by available 
packages. 

ACE Masterslice Logic Arrays 

The Masterslice array uses composite cells but requires 
them to be placed at fixed locations. Design is similar to 
the "catalog" approach but analogous to a PCB having 
fixed socket locations. The cell library contains a full con­
tingent of standard SSIIMSI functions. 

With 500 psec gate delays and elimination of PCB traces, 
ACE Masterslice arrays offer a 50% speed increase as 
compared with standard 100K ECL. They also reduce 
power diss'ipation by 75% and implementation costs 
,by 55%. 

OCTOBER 1982 

ACE/CCL/8AXXXX SERIES 

FEATURES 

• 0.5ns, 3ns, 4ns or Sns Gate Delay 
• Up to 2200 GateslChip 
• 250J.lW to SmW Per Gate 
• Up to 128 110's 
• Up to 80mA Drive 
• - 55°C to + 125°C 
• Radiation Hardened 
• Plastic or Ceramic DIP's 
• leadless Chip Carriers 
• Space Array Packages, 

BENEFITS 

• Proprietary lSI Device 
• Replaces ECl, 74S or 74lS Devices 
• Reduces PCB Area 
• Saves Manufacturing Costs 
• Reduces Size, Weight and Power 
• Improves System Reliability 

PROGRAM 

• Easy logic Simulation 
• Comprehensive Design Seminars 
• Complete Documentation 
• Fast Development Cycle 
• Extensive CAD Testing 
• Ensures First-Pass Success 
• Full Design Support 

SEMICUSTOM PROGRAM 

Signetics 
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BIPOLAR LSI DIVISION 

BIPOLAR LSI SEMICUSTOM 

Signetics ACE Masterslice arrays achieve their high 
speed by use of a CML gate implemented with the 
P-Subilo process. Current ACE products have from 600 to 
2200 gates and 58 to 128 I/0s. 

Designing With Semicustom 

Signetics Bipolar LSI Semicustom devices have well­
defined parameters to simplify design and allow exten­
sive use of computer aides. This speeds device develop­
ment, simplifies the Signetics-Customer interface and en­
sures first-pass success. 

To design a semicustom chip, the customer uses any 
standard terminal with Signetics time-shared TEGSIM 
software. The designer merely describes the circuit and 
input test sequence. The TEGSIM software simulates the 
logic function, generates the output waveforms and fault­
grades the circuit. 

The customer submits the simulation result as a specifi­
cation. Signetics then lays out the chip, runs additional 
CAD tests to ensure design integrity, and builds first pro­
totypes. The customer-defined test sequence is used to 

OCTOBER 1982 

ACE/CCL/8AXXXX SERIES 

Total Product 

Signetics bipolar semicustom products are on the fore­
front of technology, both in silicon and in software. Semi­
custom devices combine high speed, low power and high 
packing density for optimum performance and low device 
cost. The semicustom development program makes ex­
tensive use of CAD and is devised to simplify the 
Signetics-customer interface yet provide fast turn-around 
with ensured success. Customers using the program 
have come to expect close rapport with Signetics tech­
nical personnel and full support through design comple­
tion. 

ISL Gate Arrays, 5 or 6nsec Delay· 

Part No. Gates Internal Buffers 110 Pads 

8A1200 1144 52 36 

8A1260 1144 52 62 

8A1542 1408 64 42 

8A1664 1560 60 64 

8A2176 ·2016 72 76 
test the device and is available on tape for customer use *Variety of packages, Temperature: 0 to 70 0 e or - 55 to 125°e. Gates 
in device testing. use 250!-,W/gate maximum. 

Composite Cell Logic, 3 to 6nsec Delay· 

Library Power/Gate (Max·) Equivalent Gate Trace-Length Delay Gates (Max) 
Delay (Max) 

5.6mW 3.0nsec Negligible 300 
EPL 

2.6mW 4.0nsec Negligible 600 

ISL 0.3mW 6.0nsec 50psec/mil 1000 
*Temperature range: 0 to 70 0 e or - 55 to 125°e. Variety of packages; pin-out limited by package. 

ACE Series Masterslice Arrays, O.Snsec Delay· 

Part No_ Gates RAM 1/0 Pads· Power Pads Power (Typical) 

ACE600 638 - 58 6 1.8W 

ACE900 878 - 74 6 2.3W 

ACE1320M 1000 320 96 20 3.5W 

ACE1400 1414 - 96 20 3.5W 

ACE2200 2204 - 128 20 5W 
*Package is pin grid array, air cooled, heat sink optional. Temperature range: 0 to 70 oe. 

NOTE 
All delay times are worst case numbers. This allows computer simulation under worst case conditions to ensure circuit functionality and first-pass suc­
cess. Typical delay times are much lower than worst case. 

Signetics 
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MICROPROCESSOR DIVISION 

GATE ARRAY 

'w'"",,,-,,., 
DESCRIPTION 
The Signetics SCC700 Gate Array is a 
single chip programmable device that 
allows customization of user logic. Only 
metalization and contact are programmed 
in this state-of-the-art CMOS device. Thus, 
fast turn-around from logic to completed 
silicon is achieved. 

The SCC700 is one of a family of low­
power gate arrays in oxide-isolated CMOS 
(LOCMOS): It contains 352 identical cell­
units (see figure 1) which are intercon­
nected by two custom masks (metal and 
contacts). Each unit contains four pairs of 
N- and P-transistors and thus the com­
plete array contains a total of 704 two­
input gate equivalents. Access to the tran­
sistors is from both the top and bottom of 
the cells and additionally there are two 
poly feed-throughs at each side of the cell. 
Because of this routing flexibility, many 
designs result in better than 90% utiliza­
tion of the gates available. 

The SCC700 Gate Array is built on the 
mature LOCMOS process. LOCMOS is a 
state-of-the-art Si-gate CMOS process 
which uses an epi-substrate, which sig­
nificantly reduces the potential for latch 
as compared with other bulk CMOS 
processes. 

ORDERING CODE 

FEATURES 
• 704 two input gate equivalents 1 

• Power supply range 3 to 15V 
• High speed silicon gate technology 

with local oxidation (LOCMOS) 
• 12MHz typical clock rate at 10V . 
• Very low power consumption 

(standby power 0.25mW) 
• High noise immunity 
• Input protection by series resistor 

and diode clamp to Vss 
• TTL outputs (buffers) drive up to four 

LSTTL loads 
• Full CAD for quick, error-free design 
• 38 versatile 110 pins, each having a 

wide range of functions 
• 48 pre·designed, fully characterized 

library of logic cells available 
• Over 90% maximum utilization typical 
• - 40°C to + 85°C operating 

temperature 
• 40· and 28·lead OIL packages 

Computer aided design (CAD) is used 
throughout the design process to insure 
accurate implementation of customer 
logic (see figure 2 for a typical process 
flow structure). 

1Future arrays available are 0330,0440,1100, and 1700 
gate-equivalents. 

Voo=3 to 15V, TA = -40°C to +85°C 

PACKAGES 28·Pin 40·Pin 

Ceramic DIP SCC0700CCG 128 SCC0700CCG 140 
Plastic DIP SCC0700CCG N 28 SCC0700CCG N40 

CMOS GATE ARRAY PART NUMBERING SYSTEM 

SC C 0700 C C G N 28. 

MOS Microprocessor D'ivisionJ T Tpin Count 28, 40, 68 

IdentHier-Always SC Lp k 
ac age 

Process Variation I = Ceramic 

C = CMOS N = Plastic 

Basic Part Number------~ 

0330 

0440 

0700 

1100 

1700 

Special Array Code-------~ 

C= Custom 

S = Standard, 

4524 

Timing Variation 

G = Medium speed wafers 

H = High speed wafers 

(Also see appropriate data sheet) 

'----Temperature Range 

C = O°C to + 70°C (Commercial) 

A = - 40°C to + 85 °c (Automotive) 

M = - 55°C to + 125°C (Military) 

Signetics 
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SCC700 

PIN CONFIGURATION 

TOP VIEWS 
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Figure 1 .. Topological Diagram 

CONTROL TAPES FOR 
MASK GENERATOR 

Figure 2. CAD Flow Chart 

CONTROL TAPES 
FOR TESTING 

Signetics 
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SCC700 

CELL LIBRARY 
To facilitate design, a library of 48 pre· 
designed, fully·characterized overlay cells 
is available in the CAD package. The 
library contains: 

• 16 simple logic functions including: 

2-,3-, 4-input NAND and NOR gates 

2-, 3-input AND and OR gates 

• 10 complex 4-input logic functions,e.g., 

(A1 x A2)+ B1 x B2) 
(A1xB1)+C1xC2) 

• 4 master and 4 slave flip-flops 
including set and reset options 

• 14 functions using transmission gates 
including: 

Exclusive NOR/OR 

Strobed D-Iatches with set and 
reset options 
Master-slave flip-flops with set and 
reset options 

4525 
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MICROPROCESSOR DIVISION 

GATE ARRAY 

':mJiI"Jid.ifj 

PERIPHERY' 
To provide a versatile interface, the 
SCC700 has 38 input/output pads. These 
peripheral elements can be configured to 
match the input or output requirements of 
a wide variety of logic families and accord­
inglya bonding pad may have assigned to 
it one of the following functions: 

• Input stage which includes an input pro-

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Operating ambient temperature 
Storage temperature 
Supply voltage 

tection circuit (series resistor and 
single diode clamp to Vss). The recom-

. mended maximum load is 20 array 
gates, or 10 array gates for optimum 
speed performance. Because the input 
voltage is not clamped to Voo input volt­
ages, greater than the supply voltage 
is possible thus allowing voltage level 
shifting. 

RATING UNIT 

- 40to + 85 °C 
-:- 65 to + 150 °C 
- 0.5 to + 18 V 

DC ELECTRICAL CHARACTERISTICS Vss= OV 

OCTOBER 1982 

SCC700 

• Schmitt trigger input stage (ten avail­
able) for noise rejection, pulse shaping, 
or suppression of spurious oscillations 
associated with slow input clock transi­
tions. The recommended maximum load 
is ten array gates, or five for optimum 
speed performance. 

• Complementary output with driver or 
buffer performance capability. 

• Three-state output with driver or buf­
fer performance capability for bussing 
applications. 

• Transceiverinput/o'utput stage. 

• Open drain N- or P-transistor output. 

In addition a pull up/down resistor (34 
available) may be added at various 110 
stages. The values available are 5, 10, 15, 
60, 65, 70 and .75 Kohms. 

TENTATIVE LIMITS 
PARAMETER TEST CONDITIONS UNIT, 

Min Typ Max 

Input leakage Voo=15V 0.3 JlA 
Standby current Voo = 5V, T = 25°C 50 p.A 

Voo= 10V, T=25°C 100 JlA 
Voo= 15V, T= 25°C 200 JlA 

Output sink current VOL = O.4V, Voo = 5V 1.6 rnA 
Low - buffer VOL = 0.5V, Voo = 10V 4.0 rnA 

VOL = 1.5V, Voo = 15V 12.0 rnA 

Output sink current VOL = O.4V, Voo = 5V 0.8 rnA 
Low - driver VOL = 0.5V, Voo = 10V 2.0 rnA 

VOL = 1.5V, Voo = 15V 6.0 rnA 

Output source current IVOHI = O.4V, Voo = 5V 0.6 rnA 
H igh- buffer or driver IVOHI = 0.5V, Voo= 10V' 1.5 rnA 

IVOHI = 0.5V, Voo= 15V 5.0 rnA 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, CLOAO = 50pF, Vss = OV 

TENTATIVE LIMITS 
PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

Propagation delay 5 volts 20 ns 
2 input NAND - FO = 2 10 volts 10 ns 

15 volts 7 ns 

Maximum toggle frequency 5 volts 3 MHz 
FO= 1 10 volts 6 MHz 

15 volts' 9 MHz 

Output transition time 5 volts 60 ns 
High to loW driver 10 volts 30 ns 

15 volts 20 ns 

Output transition time 5 volts 30 ns 
High to low buffer 10 volts 15 ns 

15 volts 10 ns 

Output transition time 5 volts 40 ns 
Low to high buffer or driver 10 volts 18 ns 

15 volts 12 ns 

NOTE: 
Above electricals reflect performance characteristics of medium speed (G) wafer process. 

Signefics 
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For Key Data On Every Ie On This 
Board, The Place To look Is ... 

The Data System Design 7215 is a single-board controller 
with pipelined architecture that can simultaneously 

control Winchester, streaming tape, and floppy drives. 
Device No. 
AM25LS2569 
AM2910 
AM26S02 
AM27S35 
AM8085 
CA3130 
2732 
8237 
DM7438 
DM8334 
DS75107 
F74S132 
MC4024 
MK4802 
PAL16L8 
PAL16R6 
PAL16R8 
7407 
74123 
74368 
74LS02 
74LS04 
74LS125 
74LS138 
74LS151 
74LS161 
74LS166 

Description 
Up-Down Binary Counter with Synchronous Preset 
Dual Retriggerable Monostable Multivibrator 
Programmable Schottky Read-Only Memory 
12-Bit Microprogram Controller 
Complete 8-Bit Parallel Central Processing Unit 
5-to-16-Volt Single Stash Supply Op Amp 
4096 x 8 TTL PROM 
DMA Controller 
Quad 2-lnput TTL NAND Buffer 
8-Bit Addressable TTL Latch 
Differential Line Receiver ' 
Quad 2-lnput NAND Schmitt-Trigger 
Dual Voltage-Controlled TTL Multivibrator 
2048 x 8 Static NMOS RAM 
Field Programmable Logic Array 
Field Programmable Logic Array 
Field Programmable Logic Array 
Hex Buffer/Driver 
Dual Retriggerable Monostab!e Multivibrator 
Hex Inverter, 3-State 
Quad 2-lnput TTL NOR Gate 
Hex Inverter 
Quad Gated TTL Buffer, 3-State 
3 Line to 8 Line Decoder/Demultiplexer 
8-lnput Multiplexer 
Binary Counter 
8-Bit Parallel-In, Serial-Out Shift Register with Clear 

Device No. 
74LS174 
74LS240 
74LS244 
74LS257 
74LS273 
74LS299 
74LS365 
74LS373 
74LS374 
74LS393 
74LS533 
74LS670 

74S00 
74S03 
74S04 
74S112 
74S151 
74S153 
74S174 
74S175 
74S2~0 
74S32 
74S51 
74S64 
74874 
75110 

Description 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Octal Bus Driver (Schmitt Trigger) 
Octal Bus Driver (Schmitt Trigger), Non-Inverting 
Quad 2-lnput Multiplexer, Non-Inverting 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
8-Bit Universal Shift Register 
Hex Buffer, 3-State 
8-Bit Latch 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
Dual 4-Bit Binary Counter 
D-Type 8-Bit Latch 
16-Bit (4x4) Register File with 

Simultaneous Read/Write 
Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate, Open Collector 
Hex Inverter 
Dual "J-K" Negative Edge-Triggered Flip-Flop 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Quad D-Type Edge-Triggered Flip-Flop with Clear 
Line Driver, Single Ended, 3-State, Inverting 
Quad 2-lnput OR Gate 
Dual 2-Wide 2-lnput AND-DR-Invert Gate 
4-2-3-2-lnput AND-DR-Invert Gate 
Dual D-Type Positive Edge-Triggered Flip-Flop 
Line Driver, Differential, Twisted Pair Level Shifting 

Representative list of les on the Data Systems Design 7215 board. 
Key specifications for all of these les can be found in Ie MASTER. 
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Silicon Systems 
Incorporated 

/ BIPOLAR PROCESS CHART 

/ 
Base n+BL' Y epi Min. Ml M2 

Process hFE BVCEO BVCBO 
~eometry Pitch Pitch Options/ 

Designation volts volts microns) (microns) (microns) Comments 
Ps Xj Pt t Ps Xj 

i9. / 

BA 60 45 70 135 2.5 5 17 23 5.5 6 20 - SinWe Metal 
Big Voltage 

/ BB 60 16 40 135 2.5 1 10 23 5.5 6 20 - Single Metal 
Medium Voltage 

/ Be 60 10 25 200 1.2 0.75 3.4 23 5.5 5 14 24 
Double Metal 
AI Schottky 

/ BD 50 6 18 200 1.2 0.3 3.4 23 5.5 5 14 24 Low Voltage 
Double Metal 

/ Double Metal 

BF 60 6 18 200 1.2 0.3 2.5 13 5.8 4 12 24 Barier 
Schottky 

Washed Emitter 

,/ ////////// / / / / 
SSi offers it all-custom, 

Three levels of service. 
SSi offers three levels of service: 
(1) custom IC design, development, 
and production; (2) COT services 
that start with the customer's own 
design and tooling and provide 
him with volume production of 
packaged units; and (3) foundry 
services that start with the cus­
tomer's own tooling and provide 
him with wafer fabrication only. 
The above charts show the 
processes available from SSi. 

For more information on 
SSi's total capability, send for a 
copy of the new brochure entitled 
"SSi Today." 
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SSi procedures for foundry 
service. customers. 
For any customer, the first step is 
definition of his product. The next 
step is selection of the appropriate 
process and development of the 
tooling. SSi COT customers can 
choose either bipolar or CMOS tech­
nologies. For customer designers 
who need help, SSi will provide 
layout rules, test requirements, and 
design assistance. But the COT cus­
tomer who already has his own 
design tooling can start 
farther an'ead. 

If you already have a compat­
ible tape, we can perform a design 
rule check to make sure that there 
are no layout violations and start 
from there. If you have a Calma 
tape we can go right to mask-

making. If you have acceptable 
working plates, we can go imme­
diately into fabrication of 
prototype wafers. 

After prototype wafers are 
fabricated, we perform prototype 
wafer probe, assembly, and final 
testing in-house. We can test your 
circuits using your existing test pro­
grams, or we can help you create 
a test program from your specifica­
tions. After device testing, we 
deliver prototype units to you for 
evaluation in your system or 
application. 

You approve the prototypes, 
and in most cases we go right to 
production. We can produce char­
acterization lots for your evaluation 
under worst case operating condi­
tions. If you re.qu,ire complete COT 
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/ CMOS PROCESS CHART 

~ Process Vroo Vro evos, N orP Poly Channel Poly 
Designation Channel (volts) (volts) (volts) K' (Q/o) Length Pitch (Q/o) (microns) (microns) 

~ 
.... 

P -20 -0.9 -20 11.0 RO - 9 -
CBOI 

N 20 9 20 17.0 16 - 7.2 -

/ P -10 -0.9 -20 11.0 70 - 7.2 -
CB02 

N 10 0.9 20 17.0 12 - i2 -

/ P -15 -0.9 -13 14.0 100 20 3 7 

CCOl* 

N 15 0.7 13 28.0 25 20 3 7 

Ml M2 
Pitch Pitch 

(microns) (microns) 

12.5 -

12.5 -

12.5 -

12.5 -

9 12 

9 12 

/ 
Options/ 

Comments 

/ 

High Voltage 
AI Gate 

Low Voltage 
AI Gate 

Double Metal 
Single Poly 
(includes 

cap) 
Si Gate 

u 
(J.) ...-. 
CCS 
"-o 
0-
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E 
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COT services, or foundry. 
services, the final step is off-shore 
assembly at one of our highly qual­
ified locations for the volume pro­
duction of your packaged product. 
We can also perform hi-rel screen­
ing and burn-in, if desired. 

SSi uses standard multi-sourced 
wafer processes. . 
SSi offers circuits in junction­
isolated bipolar single and double­
layer metal. CMOS metal-gate and 
silicon-gate are also available. These 
are the most popular and reliable 
processes in the two basic tech­
nologies. Although these standard 
processes are available from mul­
tiple sources, SSi's advanced ultra­
clean wafer fab produces higher 
yields than ordinary facilities. 

SSi offers 11 variations of the 
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above core processes. These varia­
tions permit you to select the opti­
mum process when fabricating a 
new circuit or when matching a 
process already being used for an 
existing circuit. 

The charts above prqvide 
guideline parameters for both the ' 
bipolar and CMOS processes avail­
able from SSi. For more detailed 
information on electrical and topo­
logical design rules and available 
processes, consult our engineers. 

They can determine which process 
variation is best for your 
particular circuit. 

Silicon Systems incorporated, 
14351 Myford Road, Tustin, CA 92680, 
(714) 731-7110. 

• 
I 

Silicon Systems® 
incorporated 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi­
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir­
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
NMC27C16 
NSC800 
74SC245 
MD74SC373 
ICL8212C 
MM74PCOO 
MM74PC32 
MM74PC08 
MD74SC139 
MM74PC74 
MSC74PC07 
MM74C30 

The Blue Chip Computer 
STD-NSC800 is a CMOS 
standard bus compatible 

central processor card. 

Description 
Erasable CMOS PROM 
8-bit Microprocessor 
3-State Octal Bus Driver 
Noni nverted D-Type -Transparent Latch 
Micropower Voltage Detector -' 
Quad 2-lnput NAND Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput AND Gate 
Octal. Decoder/Demultiplexer 
Dual Type-D Flip-Flop 
Hex Inverter 
8-lnput NAND Gate 

Representative list of ICs on the Blue Chip Computer STD­
NSCBOO card. Key specifications for all of these ICs can be 
found in IC MASTER. 

pille MASTER 
BE SURE. BEGIN WITH THE Ie MASTER 



Why Go Custom and 
Why Use Synertek? 

Your decision to use a Custom circuit rests basically on the 
requirements of your system. You'll want to consider the 
alternatives available to you: 
• Standard circuits are off-the-shelf products designed for 

general product applications. If your yearly system 
volume will be less than 10,000, SSI (small scale inte­
gration) and MSI (medium scale integration) circuits may 
be your best solution. 

• Microprocessors may fill your need if your application 
requires great flexibility and cost is not an overriding fac­
tor. They are most practical when total circuit volume 
does not exceed 50,000. 

Advantages of Custom Circuits 
A Custom circuit is an ~xclusive proprietary design built 
specifically to meet your product requirements. Its advan­
tages are: 

• Reduced system cost - Through circuit integration the 
total number of discrete and integrated components can 
be cut by 75-90%. This dramatically reduces component 
inventory, PC board assembly, and power supply costs. 

• Increased reliability - As circuit device count and total 
system size is reduced, system reliability increases. For 
you, the more reliable a system you sell to your custo- . 
mers, the less you ~ill have to expend on warranty 
costs. 

• Features - Special features not available in standard 
circuits or microprocessors,can be cost-effectively 
designed into a Custom circuit. 

• Market leadership - CUSTOM MOS/LSI technology 
can revolutionize a product. It enables new features to be 
built which would otherwise be unavailable or too 
expensive to implement. When your product is manufac-

Custom Costs vs. Other Alternatives 
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tured with a proprietary design, competitors have a more 
difficult time copying it. As a result, you cim enjoy longer 
periods of market leadership and penetration. 

Why Use Synertek7 
You don't want just anyone to develop your Custom design. 
You want a company with experience, skill and an under­
standing of how important your design is to you. As a major 
supplier of Custom circuits, we fulfill those requirements 
and offer competitive design and process solutions. 

Our ability to develop sophisticated technologies insures our 
market leadership position in custom integrated circuits. We 
currently offer silicon gate HMOS, NMOS, and HCMOS 
technologies. Our advanced computer-aided design 
facilities, projection alignment equipement, 4-inch wafer 
fabrication lines, and VLSI testing equipment further 
demonstrate Synertek's commitment to state-of-the-art 
technology. Your choice depends on your need. 

• Classic Custom circuit design - We will design your 
circuit from concept. You may inhially provide us with a 
written explanation of the function you want, or with a 
logic diagram of the circuit, or with just a specification. 
We will create your work-of-art from beginning to full 
production. 

• Customer Design Teams (C.D.T.) - We will train your 
engineers to do their own custom deSign. The full 
spectrum of design capability can be approached: classic 
custom hand-drawn circuits, designs using The Cell 
LibraryTl', or seminars for C.O.T. TI

' customers. Your 
systems knowledge is combined with our IC design 
capability for optimum circuits. 

• C.O.T. Til - Synertek will become the manufacturing arm 
of your in-house design group or your consulting design 
house. By providing you with process design rules, 
parameters, computer simulation programs and, most of 
all, our total cooperation, we can assure you the 
manufacturing capability you want. 

• Standard Products - The Logic Products Group has 
developed, with the cooperation of some of. our 
customers, circuits which fulfill the needs of the 
marketplace. We continue to search for unique designs 
which expand our ability to serve our customers 
requirements. 

We advocate a firm policy of partnership in all three of 
these circuit production services. Your success is directly 
related to ours, and a close working relationship promotes 
understanding and efficiency between us. It also insures 
that the Custom circuit is produced exactly to your 
specifications. This spirit of cooperation and teamwork will 
heighten your feeling of ownership for your proprietary 
Custom circuit. 
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Evolution. of a 
Masterpiece 

A masterpiece is never developed overnight. An artist needs 
time to think, plan, and create. At Synertek, the average 
length of time needed to bring a circuit from the concept 
stage to prototype production is 6-9 months. Depending on 

, the complexity of the device, this may be longer or shorter. 
Sir:npleicircuits can be completed within 3-4 months. All 
circuits, however are subjected to the same stringent 
testing, quality· control, and verifications checks. 

Keeping with our philosophy of partnership; our engineers 
will confer with you often throughout the design and 
development phases. 

The Custom Design and Development Process 
• System definition - Synertek and the customer 

establish block diagrams, flow charts, and mechanical 
and electrical specifications. A program milestone 
schedule'is confirmed. 

• logic design and computer simulation - Our design 
engineers convert system functions to MaS logic. 
Computer simulations of critical logic deisgn 
characteristics are done in our DA (design automation) 
center. SCEPT'M (Synertek Circuit Emulation Program 
and Test) is a conventionally designed breadboard which 
duplicates MaS logic. We consider SCEPT'M an 
indispensible tool for verifying the functionality of the 
design. It also gives you your first opportunity for hands­
on verification of the actual logic functions. Once 
approved by you, SCEPT'M is used to write and debug a 
test program. From this point, SCEPT'M is the functional 
reference for the remaining design steps. 

1-10 wks. 

• Circuit design and analysis - Individual transistors are 
laid out to implement the SCEPT'M logic. Particular 
attention is paid to critical speed paths. Additional 
computer-aided circuit simulation information is 
analyzed and incorporated into the actual circuit design. 

1-4 wks. 

• Composite layout design - A layout of the circuit 
design, called a composite, is hand drawn to minimize 
final chip size. Composites are drawn at 500 to 2000 
times the size of the finished chip. 

• Digitizing - The composite drawing is converted in our 
CAD (Computer Aided Design) center to a database tape 
using a Calma interactive graphic system. This digitized 
information is used to generate plots of each circuit 
layer. The plots are compared to the original composite 
and editing changes are made. Editing and checking 
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continues until the database tape is approved for the 
entire composite. Design rule checks (DRCs) and 
electrical rule checks (ERCs) are accomplished by our 
CAD system using the database tape. 

4-14 wks. 

• Mask generation - Once the database tape is approved, 
a PC (pattern generation) tape is produced. This tape is 
used to create each mask level. 

We use three methods in mask making­
photolithography, E-beam and a combination of both. 

In the photolithographic process the 10X reticles are 
created on a pattern generator. These reticles are photo 
reduced to the actual 1 X mask size and reproduced by a 
step-and-repeat camera. 

With E-beam technology, the PG tape is converted to E­
beam format. The full array is' then written directly at the 
1 X mask size. 

In the combination method, 10X reticles are generated 
from the E-beam-formatted tape. As in the 
photolithographic process, these reticles are then photo 
reduced to the actual 1 X mask size and reproduced by a 
step-and-repeat camera. 
Which method should be used is determined by device 
complexity, die size, and the process chosen for wafer 
fabrication. 

'4-9 wks. 

• Prototype wafer fabrication - During prototype 
fabrication, numerous quality and electrical inspections 
are performed to assure that every wafer lot meets our 
specifications. 

• First samples - Thses are untested devices commonly 
referred to as "Cut & Go·s." They are placed in ceramic 
packages, assembled, and sent to your for initial 
evaluation. 

2-3 wks. 

• Test generation - The Cut & Go's play an essential role 
in the completion of the test program, which was 
initiated during the circuit design stage. The test 
program must be verified with the Cut & Go's befo~e it is 
finalized. 

• Prototype production - After fully tested samples are 
approved, prototype production begins. 

• Full production- Scheduled delivery commences etfter 
prototype qualification and test verification are 
completed. 
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Customer Design 
Teams (C.D.T.) 

C.D.T. is a program by which customers can be trained to 
do their own IC designs. It encompases the full spectrum of 
custom design from the classical, hand-drawn approach, 
with Synertek's engineers doing the full design, to the 
customer owned tooling program. COT's are designed to 
take advantage of the customer's system knowledge and 
Synertek's IC design and production capabilities. The 
customer has access to our facilities, design courses, The 
Cell LibraryTl', advanced CAD tools, processes, design 
expertise, and on-going support. 

The design course is approximately ten weeks long and is 
based upon the structured design methodology. The major 
portio~ of the course demonstrates how to use The Cell 
LibraryTl', with hands-oil experience using our CAD tools to 
complete a simple design. Very little time is spent on design 
physics. References will be furnished to those interested in 
further studies. As an on-going project we are continually 
developing additional short courses as updates as well as 
video tapes on specific topics. 

Our CAD tools revolve around our mainframe computer, a 
, VAX 11/780 to enable our customers to use commercially 

available software written for the VAX. NCA corporation's 
software is used for layout verification, including Design 
Rule Check, Electrical Rule Check and Network Continuity 
Check. The Network Continuity Check compares the layout 
data to the Nellist derived from schematic entry. Other 
services, such as sizing and PG tape generation can also be 
performed on the VAX. 

Silvar-Lisco's SOS package including CASS and CAL-MP is 
installed on the VAX. CASS is used for schematic entry via 
a Genisco 1000 terminal. Once the schematic has been 
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entered, a design database is created from which several 
output data formats can be generated. The following 
outputs are presently available: Netlist, TEGAS for logic 
generation and test verification, SPICE for circuit 
simulation, Network Continuity Checker and CAL-MP. 

CAL-MP is used for automatic placement and routing of the 
cells in The Cell LibraryTM. All cells are designed to take 
advantage of the CAL-MP program capability. The program 
can handle up to 1800 cells (not gates) with 3600 cell 
capability to be installed soon. Chips of larger size can be 
created by assemblying partitioned sections of up to 3600 
cells each. 

We are constantly updating and improving our software. 
Any improvements in the NCA or Silvar-Lisco software will 
be installed so that design capability and turn-around times 
can constantly be improved. Dial-up facilities to the VAX 
will be available beginning Q1, 83 enabling our COT 
customers to access the above software via remote 
terminals. 

As an important part of the COT program Synertek provides 
support in the form of helping with the design, instruction 
in the use of our CAD equipment, providing updates in the 
course, and providing advancements in our process 
capabilities. Synertek's COT team is organized to assist the· 
customer in all the crucial steps of the design. Once the 
customer reaches design proficiency, we have a separate 
Customer Owned Tooling (C.O.T. TI

') team to move designs 
quickly into production. As a customer's needs or designs 
change, COT's are flexible enough to tailor on-going support 
to the specific requirements of the customer. 
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C.O.T.TM 
Perhaps you have your own MOS design group, or have 
chosen to have your circuit designed by a consulting firm. 
Or maybe another MOS supplier designed the chip and you 
want to tool-up a second-source supplier. Whatever your 
design source, we can produce your circuit on a customer 
owned tooling (C.O.T.n') basis. 

Because of our extensive experience with MOS/LSI 
technology, we understand your reasons for going C.O.T. n •. 

You want to minimize design cost and production time 
while maximizing proprietary design control. We guarantee 
that your Custom circuit will receive the same confidential, 
proprietary treatment as our own in-house designed 
circuits. 

You may enter the production cycle at a number of various 
stages. We'll accept your design on a database tape, a 
pattern generator tape, or working plate. You'll be given an 
initial documentation package that includes an overview of 
design rules and parameters for our MOS processes. 

C.O.T."· customers provide Synertek's Product Engineering 
with their chosen form of tooling along with the test tape 
and specifications for testing the customer's circuit. 

MOS Processes 
SILICON GATE CMOS 

Process FLDI2 ENHI2 DEPI2 VSB VTEO 

NSJ2 Yes Yes Yes 0 +0.7 

NPJ4 Yes No Yes -2.5 0.45 
NDK4 Yes' Yes Yes 0 +0.2 

NPK4 Yes Yes Yes 0 0.45 
NTK4/NSK4 Yes Yes Yes -3.0 +0.8 

VTI 
NPM5 Yes Yes Yes 0 +0.5 

-0.2 
NDM5 Yes Yes Yes 0 +0.5 

-0.2 
NPM6 Yes Yes Yes 0 +0.5 

-0.0 
NFN5 Yes Yes Yes 0 +0.8 

SILICON GATE NMOS 

Process Channel VTFO 

CPN5 P -16 
N +10 

CA62 P -16 

N +10 
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VTO 

-0.9 
+0.9 
-0.9 

+0.9 
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Synertek maintains a policy of requiring characterization 
data for all circuits prior to transfer to production. This 
measure enables Synertek to do further studies on yield 
enhancements and correlation. Synertek strives to 
maximize yields at final test and ultimately reduce circuit 
costs to the customer. We view C.O.T.n. as a joint effort on 
the part of vendor and customer. Our goal is to work with 
the customers design group, to lend the necessary technical 
support and to build a successful working relationship. 

Again, we will meet with you as early in th.e program as 
possible to establish a close working relationship. If you 
wish to design your own proprietary circuit, our engineering 
staff is available for design workshops and general program 
guidance, on a consulting basis. We take measures to 
enhance a smooth product flow. Our program managers 
monitor your circuit from our CAD center through 
production. We also have a back-log control system that 
continually updates you on product schedules and 
shipments. 

As a C.O.T. ™ customer, you have access to our extensive 
manufacturing and assembly facilities in addition to our 
adva nced processes. 

Volts Beta Gamma 
VTDo VTFO VVDSS A/V2 V 1/2 

-4.0 10 10 12 0.95 

-3.3 15 20 12 0.65 
-3.0 16 10 11 0.25 

-3.3 15 20 12 0.65 
-3.5 15 10 15 0.30 

+0.3V 
-3.0 15 7 19 0.26 
-1.3 
-2.7 15 7(2.5",,) 17 0.35 

-3.0 15 7(1.6",,) 29 0.25 
-1.3 
-2.8 27 11 17 0.75 

Channel 
Beta pNopP pPoly Length 

UA/V2 BVDSS Gamma fl/D !lID 
"" 

5.5 -19 0.7 50 20 3"" 
17 +17 0.5 25 15 3"" 
5.5 -19 0.7 50 1)20 3"" 

15 
17 +17 0.0 25 2)<100 3"" 

<100 
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A Process for Every Masterpiece 
Selecting the right process for your Custom circuit is one of 
your most important decisions in the design cycle. 

Synertek's offering of fully proven manufacturing processes 
has the right nnswer for you. It includes state-of-the-art 
HMOS, HCMOS and EEPROM in addition to the industry 
standard NMOS silicon gate technology. 

The chart on these pages contains conservative data on 
Process Characteristics and Topology. This data is provided 
only as a guideline to help you determine the general "fit" 
to new circuits and those already in production. Detailed 
Electrical and Topolgical Design Rules are available under a 
non-disclosure agreement. 

Again, we encourage potential C.O.T. ™ customers to notify 
us at the early stages of the program so that we can provide 
the necessary guidance to your designers to ensure process 
compatibility with circuit performance. You may find the 
process requirements for your circuit differ from what is 
shown on our chart. If so, be assured that our process 
engineers will work with you to determine any needed 
variations for,your circuit. 

Topological Pitch 

Channel Poly Ditt AI-AI 

COA pN pP Length w/s w/s w/s 
F/cm2 x 10-8 !lID !lID Xj p. p. p. p. 

1.5 20 45 1.1 6 617 617 717 

1.6 15 45 1.2 6 6/6 6/6 717 
0.7 15 60 1.5 6 6/6 6/6 6/6 

1.6 15 45 1.2 6 6/6 6/6 717 
1.5 12 45 1.1 5 5/5 5/5 5/5 

0.7 27 30 0.45 3 (E & D) 4/5 5/5 5/5 
4(1) 

0.8 24 27 0.35 3 3/3 5/4 5/5 

0.8 24 27 0.35 2(0) 3/3 3.5/3.5 3.5/3 
3.5 (I) 

0.7 15 65 1.2 5 5/4 5/5 5/5 

T opologieal Piteh 

Poly N-Well Ditt. AI-AI 
w/s w/s, w/s w/s Comments 

3/3.5 3.5/14 3/5 4/5 Single poly, n-well process. 
3/3.5 3/5 4/5 Available up to 12V. (Channel lengths = 5p.). 
3/3.5 3.5/14 3/5 4/5 Double poly, high voltage. 

3/3.5 3/5 4/5 
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Comments 

Shrinkable by 16% for low voltage 
Applications 
Planox; shrinkable by 16% 
Planox, 2 poly process, switched capacitor 
techniques for analog circuits 
Planox; shrinkable by 16% 
Process has an intrinsic transistor mask 
option. High speed applications. 
HMOSI. Dual implants for each ENH and DEP 
transistor (optional)*. 
Planox; 2 poly HMOS. 

Planox; single poly. Stepper technology and all 
dry etch process. 
Planox; E2PROM process 

• Also available with dry etch processing at metal. 
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Features 

• No External Filters Required 

• TTL-Compatible Three-State Outputs 

• Uses Low Cost 3.579545 MHz Crystal 

• Fully Immune to Normal Noise Conditions 

• Excellent Speech Immunity 

• l8-Pin Package for Low Cost 

• +5V and -5V Power Supplies 

Description 
The SY7l 00 is a fully monolithic Dual-Tone Multi-Frequency 
(DTMF) Receiver intended for use in a wide variety of 
telephone applications. Standard Bell· System tone fre­
quencies are automatically decoded into a 4-bit binary coded 

SY71 00 
DTMF Receiver 

Pin Configuration 
SY7100 

-5V +5V 

T EN 
R 03 

GC 02 

MODE 01 

N/C DO 

XTAL1 STB 

XTA.L2 CLOCK 

OGND AGND 

(TENTATIVE) 

output. No external band-separation filters are required and, 
in fact. only a small number of external components are 
needed. The device is fabricated using NMOS switched 
capacitor technology to optimize cost and performance. 

Block Diagram 

ANALOG SECTION 

I 
BAND 

60 Hz SPLIT 
PRE-AMP REJECT FILTERS 

HIGH 
GROUP 
BAND 

GC 
PASS 

T HIGH 
PASS 

R FILTER 

LOW 
GROUP 
BAND 
PASS 

XTAL XTAL CLOCK +5 
IN OUT OUT 
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LIMITER 

LIMITER 

LIMITER 

POWER 
DISTRIBUTION 

AN 
GND 

-5 

PERIOD 
COUNT 

PERIOD 
COUNT 

DIG 
GND 

DIGITAL SECTION 

AVG 
CIRCUIT 

AVG 
CIRCUIT 

I 

INTERTONE 
TIMERS 

AND 
OUTPUT 
DECODE 

ROM 

MODE 
CONTROL 

f 
MODE 

DO 

01 

02 
OUTPUT 

REGISTER 
AND 03 

DRIVERS 

EN 

STB 
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Features 
• Bell System 103 or CCITI v.21 types 
• Phase Coherent FSK Modulation 
• No External Filters Needed 
• Minimal External Components Required 
• Uses Low-Cost TV Color Burst Crystal (3.579545 MHz) 
• Low Distortion Signal Generation (5%) 
• Highly Sensitive Receiver (-50 dBm) 
• Automatic Answer and Disconnect 
• Fully Automatic Handshake Operation 
• RS-232C Interface Signals 
• Local and Remote Loop-Back Test Capabilities 
• 0-70° C Operating Range 

Description 
The SY711 0 and SY7111 are modem devices intended to 
provide for data communications over the switched telephone 
network or via dedicated private lines. Complete analog and 
digital functions are incorporated on a single monolithic sub-

DIGITAL SECTION 

5Y7110/5Y7111 
300 BPS FSK Modem 

Pin Configuration 

Vss 

RCV AGND 

RTS XMT 

alA ABTD 

Ai DTR 

SH TxD 

Voo MODE2 

APH MODE1 

CTS XTALl 

RxD XTAL2 

DCD DGND 

(TENTATIVE) 

strate by the use of switched-capacitor NMOS technology. 
The SY711 0 provides for 300 BPS data rates compatible with 
Bell System model 103 modems. whereas the SY7111 is 
compatible with the CCITI recommendation v.21 . 

ANALOG SECTION 
.--------k-------.

I 
I.-____________________________________ L-______ ~ __________________________ __, 

- CLEAR TO SEND 

TxD 

- ~ MARK/SPACE MODULATOR TRANSMIT - (FREO SHIFTER) BANDPASS 

~BUFFER MARK/SPACE FILTER 

1 1 - ORIG/ANS a/A 

XMT 

-
LOW FULL SPACE 

LOGIC 

ts:~ 
PASS I+- WAVE I+- BANDPASS -AND FILTER RECTIFIER FILTER - CONTROL 

~ 
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- PASS I+- WAVE I-- BANDPASS -FILTER RECTIFIER FILTER 

RxD 

MODE 1 

MODE 2 

RCV 

- CARRIER DETECT CARRIER - DETECT 

- t SENSITIVITY CONTROL 

APH -
FIGURE 1. BLOCK DIAGRAM 
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ABBREVIATIONS OAE Oliver Advanced Engineering 
Octagon Octagon Systems Corp. 
OEI Optical Electronics Inc. 
Ohio Sci Ohio Scientific 

OF 
OKI OKI Semiconductor 
Omnibyte Omnibyte Corp. 
Oscar I. S. Oscar Assoc. 

COMPANY 
Panasonic Panasonic 
PC/M Pacific/Cyber Metrix 
Percom Percom Data Co. 
Phoenix Phoenix Digital Corp. 
Pico Design Pico Design 

NAMES Polycore Polycore Electronics 
Plessey Plessy Semiconductors 
PMI Precision Monolithics, Inc. 
PragDcs Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro-log Pro·log Corp. 

Action Ins Action Instruments GI General Instrument Quay Quay Corp. 
AD Analog Devices GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 

Raytheon Raytheon Semiconductor Adapt Sci Adaptive Science COfp. 
Advent Advent Products, Inc. Harris Harris Semiconductor RCA RCA Solid State Division 

RCI Data RCI Data Alphatron Alphatron Heurikon Heurikon Corp. RElMS Relational Memory Systems AMA American Automation Hilevel Hilevel Technology, Inc. 
AMD Advanced Micro Devices Hitachi Hitachi America, ltd. Reticon Reticon 
AMI American Microsystems, Inc. Holt Holt Inc. RIFA RFIA 
Amperex Amperex Electronic Corp. HP Hewlett-Packard Rockwell Rockwell, Microelectronic Devices 
Analogic Analogic Hughes Hughes Aircraft, Solid State RTC Riehl Time Corporation 
Analog Sys Analog Systems Products 
APC Applied Micro Circuits Hybrid Sys Hybrid Systems Sanken Sanken Electric 
Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEQ SEEQ Technology, Inc. 
ApplSys Applied Systems Corp. lOT Integrated Device Technology Semi Proc Semi Processes 
APT Applied Microtechnology IMI International Microcircuits, Inc. Siemens Siemens 
Aptek Aptek Microsystems IMP International Signetics Signetics 
Array Tech Array Technology Microelectronic Products SGS SGS-ATES Semiconductor 
AWl Analog West IMS Industrial Micro-systems Inc. Sharp Sharp 

Inconix Inconix Corporation Silicon G Silicon General 
Bedford Bedford Computer Systems Inc. Ind Tech Inductive Technology Siliconix Siliconix 
Burr-Brown Burr-Brown Research Inmos Inmos Silicon Sys Silicon Systems Inc. 

IntCirEng Integrated Circuit Engineering Siltronics Siltronics 
IntcirSys Integrated Circuit Systems SMC Standard Microsystems Corp. 

CAE Computer Aided Engineering IntCompSys Integrated Computer Systems Solarise Solarise Enterprises 
Cal Devices California Devices IntCyber International Cybernetics Solitron Solitron Devices 
Cent Data Central Data Corp. Int Micro International Microsystems Sprague Sprague Electric Company 
Cermetek Cermetek Int Tech Integrated Technology Corp. SSM Solid State Micro Technology 
CGRS CGRSMicrotech Inc. Intech/FMI Intech/Function Modules Inc. for Music 
Cherry Cherry Semiconductor Intel Intel SSS Solid State Scientific 
CIC Custom Integrated Circuits Interdesign Interdesign Stag Stag Microsystems 
Citel Citel, Inc. Intersil Intersil Struc. Des. Structured Design Inc. 
Comlinear Com linear Corporation Intronics Intronics Stynetic Stynetic Systems 
CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. Sunrise Sunrise Electronics 
Comark Comark Corp. ITT In Semiconductors Sunshine Sunshine Semiconductor 
ComdiaJ Comdial Semiconductor Supertex Supertex Inc. 
Comp Auto Computer Automation Kinetic Sys Kinetic Systems Symtek Symtek Corp. 
Compas Compas Microsystems Synapse Synapse Corp. 
Cont logic Control logic Inc. 

Kontron Kontron Electronics Synertek Synertek 
Control Sys Control Systems Microsystems Div. 

lambda lambda Semiconductor 
Sys Innov Systems Innovations 

CreMicro Creative Micro Systems 
Cromemco Cromemco, Inc. laserdyne laserdyne Tau Zero Tau Zero Inc. 
CSG Commodore Semiconductor Group lSI Comp lSI Computer Systems Tektronix Tektronix 
Cubit Cubit Inc. lSI logic lSI Logic Corporation Telaris (See Laserdyne) 
Curtis Curtis Electro Devices, Inc. Teledyne C Teledyne Crystalonics 
Cybernetic Cybernetic Micro Systems Master logic Master logic Corporation Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics lSI 
Data General Data General 

Micrel Micrel Telmos Telmos 
Micro Eng Micro Circuit Engineering Teltone Teltone Corporation Data I/O Data I/O Micro Innov Micro Innovators 

Data Trans Data Translation Micropac M:cropac Industries 
TI Texas Instruments 
Thomson·CSF Thompson·CSF Components Corp. Datel Datel-Intersil Micro Net M:cro Networks TMX TMX Datricon Datricon Corporation Micro Pwr Micro Power Systems Topanga Topanga Data Systems DOC Data Devices Corporation Micro Sci Micro Sciences Corp. Toshiba Toshiba America DEC Digital Equipment Corporation Micro Tech Microcircuits Technology Trans-Data Trans·Data Delco Delco Electronics Micro·link Micro·link Corporation TRW TRW·LSI Products DGM Digital Microsystems Micron Micron Technology 

Digelec Digelec Corp. MilerTron MilerTronics 
Digitek Digitek, Inc. Miller . Miller Technology Unitrode Unitrode 
Dionics Dionics Inc. Mitel Mitel Semiconductor Universal Universal Semiconductor, Inc. 
Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Divers Tech Diversified Technology MMI Monolithic Memories, Inc. Vantage Vantage Data Products MonosH Monosil VTI VlSI Technology, Inc. 
E-HI E-H International, Inc. MonSys Monolithic Systems Corp. Votrax Votrax 
Elind Elind Elettronica Industriale Mostek Mostek 
Ellnstr E & l Instruments Motorola Motorola Semiconductor 
EMM EMM MRC MRC Systems Weitek Weitek Corporation 
Emulogic Emulogic Inc. Murray Murray Consulting Western Western Digital 
Epson Epson America, Inc. Wintek Wintek Corp. 
ETI Micro HI Micro National National Semiconductor 
Exar Exar Integrated Systems NCR NCR Corp., Microelectronics Xicor Xicor, Inc. Division Xycom Xycom NEC-EA NEC / Electronic Arrays Division 
Fairchild Fairchild NEC Electron NEC / Electron Division 
Ferranti Ferranti Electric NEC Micro NEC / Microcomputer Division Zendex Zendex Corp. 
Fujitsu A Fujitsu America Nitron Nitron Zilog Zilog 
Fujitsu Fujitsu Microelectronics, Inc. Nortek Nortek Zymos Zymos Corporation 
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TEXAS INSTRUMENTS 

Logic Array Products 

Texas Instruments provides several distinct families of VLSI Logic Arrays. 
Master bars are processed using low-power Schottky TTL Logic (LPSTTL) with 
double-level-metal (DLM) routing interconnect, high performance Schottky­
Transistor-Logic (STL) with triple-level metal (TLM) interconnect and 'low 
power, reverse silicon CMOS with DLM interconnect. These' arrays are mask 
configured to sati~fy unique logic requirements, allowing effiecient 
implementation of custom Ie functions, SSI/~SI logic replacement, and in 
many cases complete board replacement. 

The Low-Power Schottky TTL (LPSTTL) master arrays employ a cellular 
organization of NAND gates. Array interiors consist of low-power Schottky 
TTL gates with LPSTTL input/output buffers surrounding the periphery. 
Schott~y-Transistor-Logic (STL) master arrays likewise employ a cellular 
orgainization of interior gates. Each interior gate performs the INVERT 
function and is processed using high-performance STL technology. 
Input/output buffers on the TAT004/TAT008 are co~patable with low-power 
Schottky TTL while the TAT010/TAT020 buffers are compatible with either low­
power Schottky TTL or high-speed ECL logic. THe CMOS master arrays employ 
an interior organization of basic NAND/NOR functional cells arranged into 
column structures. This array interior interfaces directly to low-power 
Schottky TTL logic via the periphery buffer organization. 

All Texas Instruments Master 'Arrays employ vertical and horizontal routing 
channels dedicated to signal interconnect. The LPSTTL arrays require manual 
interconnect routing, with predesigned/prerouted buffer logic functions 
referenced for ease of interconnect. All STL and CMOS arrays are supported 
by a fully integrated software design utility, assisting the user in 
specifying his logic design and test pattern set. This offers the 
capability for verification and analysis of the design prior to automated 
mask patterning of the specific logic function. This automated layout 
system is typically able to achieve an 80% utilization of internal logic 
gates. 

TIs advanced design automation system dramatically reduces engineering costs 
and turnaround time in the design of complex LSI/VLSI curcuitry. The 
totally integrated nature of the design data base allows a completely 
automated design technique for high-density logic arrays - from simulation. 
and verification through layout and routing. 

To a~cess this. system, you need only 
circuit and its test conditions 
languages: .Hardware Description 
Language (TDL). 

describe the 'functionality of your 
using TIs computer readable design 

Language (HDL) and Test Description 

TEXAS INSTRUMENTS 
INCORPORATED 

posr OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TEXAS INSTRUMENTS 

Logic Array Products (Continued) 

HDL is a hierarchical block-structured design language which allows the user 
to describe logic circuitry in multiple levels of detail. Essentially, 
user-created logic blocks are interconnected with TIs predesigned software 
functions in order to define the structure and functionality of the overall 
design. The user blocks and software functions are defined via HDL; 
interconnecting them is achieved by referencing logic subroutines and 
assigning I/O signal variables. These logic blocks are interconnected to 
build larger sections of circuitry until the entire function is defined. 
Signal cirticality may be assigned at each level of interconnect as a 
forward-looking aid to routing. Actual package pin locations are assigned 
at the final "design block" level. 

2 TDL is used to define inputs and outputs for simulating the total logic 
~ function. I/Os are defined as TDL vectors, specifying both input logic 
E levels for circuit simulation and expected output levels for verification 
2 with simulated results • ..... en 
c 
en 
tU x 
Q) 

f-
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CUSTOMER 

REOUIREMENTS 

• DYN.A.MIC ANALYSIS 

• FAULT COVE"RAGE 

TEXAS INSTRUMENTS 
Logic Array Products 

TEXAS INSTRUMENTS 

EXTRACTION 

• GEOMETRIC 

. Design Support 

Designing logic arrays requires two parties: Texas 
Instruments and you. TI provides design automation 
facilities staffed by experts and you provide the 
requirements of your logic design. To make this 
process more convenient, TI is enlarging its 
computer and engineering support resources. 
Assistance is available at either TIs Houston logic 
array facility or at Regional Technology Centers 
(RTCs) located in Boston, Chicago, Los Angeles, 
Santa Clara, Dallas and Atlanta. Design automation 
software may be accessed through these facilities 
or via dial-up communications links tied directly 
to TIs computing network in Dallas. 

This network provides closed-loop customer support 
throughout the entire logic array design cycle: 
From initial training and documentation; through 
actual design, analysis and consulting services; to 
computer interfacing for communications and remote 
entry of batch jobs •. TI concentrates resources in 
areas of greatest customer need to assure cost­
effective support and effective communications. 

REGIONAL TECHNOLOGY CENTER'S 
FULL SPECTRUM OF SUPPORT 

Texas Instruments technology centers are staffed 
with experienced systems analysts and design 
engineers who examine your circuit applications and 
determine design feasibility for TI Logic Arrays. 
They compare specific logic design requirements 
with the capabilities of the various array products 
in order to determine which master array best 
satisfies your design. Next, I/O requirements are 
considered in order to specify packaging needs. 
Special requirements and design advice may then be 
discussed. in order to reduce potential test or 
environmental difficulties. 

TI 
RESOURCES 

© Ie MASTER 1983 

SYSTEM & COMPONENTS 
DEMONSTRATIONS 

TOTAL DESIGN 
RESPONSIBILITY 

CONSULTING 

LEASE TIME ON 
EQUIPMENT 

SEMINARS & TRAINING 
COURSES 

HOT LINE SUPPORT 

SYSTEMS ANALYSIS 

The results of these analyses are product/package 
recommendations which capitalize on the technical 
capabilities of TIs Logic Array families to provide 
the most cost-effective solution to your design 
requirements. This service is extended at no 
charge for logic array applications. Full system 
feasibility analysis is also available whenever 
full system partitioning will be the initial 
procedure. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

AUTOMATED ARRAY DESIGN SYSTEM TIs automated design system is driven by two 
standardized design lasnguages: Hardware 
Description Language (HDL) and Test Description 
Language (TDL). These languages are used 
hierarchically to ~efine complex logic functions in 
a generalized format for compilation into a 
computer-readable database. The data is then 
accessed by TIs automated design software for 
simulation, analysis, autorouting, and array 
fabrication. 

TRAINING SCHOOL 
OBJECTIVES 

TO PROVIDE CUSTOMER TRAINING ON OESIGN PRO­
CEDURES - SUFFICIENT DETAIL IS GIVEN TO ALLOW 
CUSTOMERS TO PROCEED WITH THEIR OWN DESIGNS 

• COURSE IS VERY PRACTICAllY ORIENTATED (HANDS 
ON EXPERIENCE) 

COURSE CONTENT 

DAY 1 OAY 2 
Introduction STLI ASTL 
& Overview Design Rules 
Wired And JCL 
Logic N~twork 

Introduction to Workshop 
HDL Run HDL 

DAY 3 DAY 4 
Introduction to Inlroductionto 
TOL. CSL Load Checker 
SIMCL Testability 

Analyzer 
Workshop 
Run Load 
Checker 
Testability 
Analyzer 

Workshop Introduction to 
Run TDL Test Pattern 

Grading 
Workshop 
Run Grader 

• N.B. DETAILED CONTENT & COURSe NOTES AVAILABLE 4081 

4542 

DAYS 
Workshop 
Packaging & 
Thermal 
Considerations 

Tour Automated 
Layout 
Processing 
Facilities 

This procedure leads to the quickest, most reliable 
arid m6st cost-effective method for designing LSI 
circuits. To acquaint you with these new design 
techniques, a complete line of user documentation 
and training seminars is provided by Texas 
Instruments. The documentation consists of a 
detailed Logic Array Designers 11anual, data sheets 
of logic array characteristics~ information packets 
on library-accessible predesigned software 
functions, and related technology notes. This 
information may be purchased separately for 
individual user study. However, the preferred 
training process is through attendance at the 
specially coordinated technology classes offerd at 
any of the various technology centers. Presently, 
two level of structured class study are offered, 
with advanced instruction available informally to 
experienced users. 

This class structuring offers a concise one-day 
introductory seminar aimed toward technical 
managerial-level personnel. The focus is on the 
cost-effective benefits of designing with Texas 
Instruments . design automated logic arrays. 
Business issues, present and future technological 
comparisons, and an analysis of the pre-engagement 
decision process conclude this general overview. 

A more detailed design-level instruction is o~fered 
during the second, five-day session. This course 
familiarizes engineering personnel with the 
techniques and capabilities of TIs design languages 
and automated software system. Actual workshop 
experience is stressed throughout. Further, 
advanced instruction on behavioral design analysis, 
use of ~ransportable software routines and advanced 
simulation/timing techniques are also offered on an 
individual basis for the experienced designer 
interested in accessing these capabilities. 

TEXAS INSTRU~,ENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

CUSTOMER-DESIGN AUTOMATION 
INTERFACE OPTIONS 

REGIONAL 
TECHNOLOGY CUSTOMER 

CENTERS CUSTOMER INTERACTIVE CUSTOMER COMPUTER CENTER 
BATCH TERMINAL TERMINAL 

COMPATIBILITY REQUIREMENTS 
FOR DIRECT DIAL-UP INTERFACE 

TO TILADS AUTOMATION SOFTWARE 

REQUIREMENT 

• M(}DEM INTERFACE PORT 

• DE(}fCATED PHONE LINE FOR 
MODEM/D.A.A. 

• MODEM: 

- BELL TYPE 201C (2400 BAUD) 
- BELL TYPE 208B (4800 BAUDI 

• COMMUNICATioN PROTOCOL: 
- IBM 3780 

RESPONSIBILITY 

REQUIREMENT (}F CUSTOMER 
SYSTEM 

CUSTOMER/TI 

CUSTOMER/TI - MODEM SUPPLIER 

CUSTOMER SYSTEM RESIDENT 
EMULATOR 

EXCEPTIONS: THE ABOVE OUTliNE REPRESENTS A MINIMUM COST AP­
PROACH TO D.A. - CUSTOMER COMPUTER INTERFACE. 
OTHER MODEM/PROTOCOL SELECTIONS ARE ACCEPTEO. 
HOWEVER, SPECIAL HAROWARE/SOFTWARE/CONSULTING 
REQUIREMENT MAY ADD TO THE CUSTOMER COST. 

After the circuit description and test vector 
condtions are coded, access to simulation and 
analysis software is required to exercise your 
design. Texas Instruments has developed an in­
house, closed-loop design system consisting of 
routines for logic description and compilation, 
logic simulation, testability analysis, 
interco~nect rule checking, and test vector 
grading. Depending on the extent of your design 
automation capabilities, access to_some or all of 
these routines may be required. TI offers a 
variety of accesses into its centralized computer 
network. 

The simplest interface is through private terminal 
access available at Houston and each local RTC. 
Terminals may be reserved by advanced notification. 
This allows edit, store and print fuctions on the 
local hardware, while maintaining remote job entry 
into TIs central design automation facility for 
batch ~ccess to the design automation simulation 
and analysis routines. 

Customers with sufficient in-house computing 
hardware may access the T1 design automation system 
via a variety of dial-up links. This dial-up 
capability requires your system to support local 
edit, storage, and print functions in order to 
format the HOL/TDL data and print processing 
results. Communication to T1 facilities for 
processing is done by emulating IBM 3780 data 
communications to transmit bits over dial~up 

telephone lines. MODEMs are used for 
modulation/demodulation of transmitted signals, and 
either 2400 or 4800 bit-per-second line speeds are 
supported, depending on requested data transaction 
rate. This procedure is generally followed in 
order to minimize your charges. Systems analysts 
located at the RTC will assist in the determination 
of the most appropriate communications link. 

Communication ports are available for transmission 
access at either central or regional facilities. 
Customer charges are figured according to total 
computer and telephone line usage. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

TRANSPORTABLE DESIGN UTILITY 
• PURPOSE: TO PROVIDE A TRANSPORTABLE LOGIC ARRAY DEVELOPMENT 

SYSTEM FOR COMPILATION ON CUSTOMER IN·HoUSE COMPUTING 
FACILITIES, 

• CAPABILITIES: 

• INITIAL RELEASE 
- HDL, TDL COMPILER/SYNTAX CHECKER 
- INTERCONNECT (TECHNOloGYI CHECKER 
- TESTABILITY ANALYZER 
- INTEGRATED, EVENT·oRIVEN SIMULATOR 

• FUTURE RELEASES 
- TEST PATTERN GRADER W/RANDoM FAULT SIMULATION 

CAPABILITY 
- ROUTABILITY ANALYZER 
- PREDEFINED SOFTWARE FUNCTION LIBRARIES WITH 

SORT/MERGE/MINIMIZATION ROUTINES 

• INITIAL TARGET MACHINES: 

• DEC 111780 WITH VMS OPERATING SYSTEM 
• IBM 4341 OR LARGER MAINFRAME WITH IBM OS OPERATING SYSTEM 

• TARGET MACHINE REQUIREMENTS: 

• 32 BIT ADDRESSING STRUCTURE 
• PASCAL COMPILER (WIRTH STANDARD PASCALI' 
• 512 K BYTES USER PARTITIONED MAIN MtMURY 
• 50 M BYTE DIRECT ACCESS DISK 

Customers with in-house' minicomputer/mainframe 
facilities will be able to install a Transportable 
Design Utility (TDU) package for in-house circuit 
design analysis. The TDU includes the HDL 
compiler/syntax checker, TDL compiler, an 
interconnect rule checker, a '4esign testability 
analyzer, and an event-driven logic sim~lator. 

Later, the TDU will include a routability analyzer 
and test pattern grader as transportable utilities. 

The TDU is written in Pascal. Initially, object 
code will be available for installation on VAX 
11/"180 computers with the DEC VMS Operating System 
and the IBM 4341 or larger mainframes. TDU 
versions are also planned for other 32-bit 
computers with Pascal compilers and adequate system 
resources: Typically 512K bytes of main memory for 
user tasks, SOM byte direct access disks, and 
sufficient user resident support to aid in 
integrating the design routines into the new 
operating environment • 

Regardless of environment, the TDU allows you to 
utilize all or part of the design automation 
software on an in-house development system. 
Result: Cost-effective use of both yuur hardware 
and the TI software. 

Customers with adequate design automation software 
systems may design and test their logic circuitry 
using their iIJ,-house,resources and then translate 
the resulting databases to HDL/TDL format for 

transmission to a TI support facility. Texas 
Instruments personnel are available to work with 
you to validate the translation stage of this 
process. Once check-out is performed, HDL/TDL 
databases may be transfered directly to TIs 
automated layout and routing \facilities. The 
database transfer may be accomplished via either 
direct dial-up telephone communications or 9-track 
800/1600 BPI magnetic tapes. This final interface 
technique minimizes your expenditures by maximizing 
use of you in-house resources in the design and 
analysis prior to the logic placement and routing 
analysis performed by Texas Instruments. 

TEXAS)NSTRUMENTS 
I NCOR POR AT ED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

The software function library (SFL) is a 
collectin of software files tha~ describe 
logic functions most commonly used by 
logic designers. The most frequenty used 
TTL SSI/MSI functions were selected and 
have been implemented by Texas 
Instruments in Schottky-Transistor-Logic 
(STL). TI provides this library as a 
convenient starting point for designing 
logic arrays. 

* Provides standard and frequently used functions 
for the design engineers convenience. 

* Aids the user to understand Harware Description 
Language and coding techniques. 

* Reduces design effort to develop its own files and 
eliminates the need to document for general 
usage. 

* Accelerates translation and verification of an 
existing SSI/M~I system into logic array(s). 

* Reduces turn-around time for logic array 
prototype implementation. 

For more information on TIs Logic Array family, please contact the RTC in 
your region 6r call the Houston Logic Array Department. A list of contacts 
is provided below. 

© Ie MASTER 1983 

ATLANTA REGIONAL TECHNOLOGY CENTER 
BOSTON REGIONAL TECHNOLOGY CENTER 
CHICAGO REGIONAL TECHNOLOGY CENTER 
DALLAS REGIONAL TECHNOLOGY CENTER 
N. CALIFORNIA REGIONAL TECHNOLOGY CENTER 
S. CALIFORNIA REGIONAL TECHNOLOGY CENTER 
HOUSTON LOGIC ARRAY DEPARTl1ENT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 7526~ 

404/452-4686 
617/890-4271 
312/228-6008 
214/680-5096 
'408/980~0305 
714/641-2064 
713/490-4051 
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TEXAS INSTRUMENTS 
Logic Array Products 

Logic Array Master Bars 

DEVICE GATE MINIMUM INTER- AUTOROUTIBLE INTERNAL INTERNAL TOTAL ARRAY NO 
~'UMBER TECHNOLOGY PROCESSING CONNECT GATE COUNT GATE GATE POWER STATIC POWER SIGNAL 

GEOMETRY PROPAGATION DISSAPATION DISSAPATION PADS 
(MICRONS) DELAY(TYP) (TYP) 

JUNCTION DOUBLE 
TAL002 ISOLATED 4.5 LEVEL 200 5.0ns 1.25mw 28 LPSTTL METAL 

(DLM) 

JUNCTION DOUBLE 
TAL004 ISOLATED 4.5 LEVEL 400 5.0ns 1.25mw 900mw 42 

LPSTTL 
rDII,TM,)L 

JUNCTION TRIPLE 
400· TAT004 ISOLATED 4.5 LEVEL 2.5(15 600 f.J.W 1.4W 76 

STL METAL 
(TLM) 

JUNCTION TLM 
800· TAT008 ISOLATED 4.5 2.5ns 600 fJ.W 2.0W 104 

STL 

OXIDE TLM 
1000· TAT010 ISOLATED 2.0 1.0n5 300 fJ.W 1.0W ~8 .NOTE 6 STL 

OXIDE TLM 
2000· TAT020 ISOLATED 2.0 1.0ns 300 fJ-W 1.5W 120 

STL 

REVERSE DLM 
1000· ~5~~ZW AT TAC010 SILICON 3.6 6.0ns 10fJ-W 64 

.NOTE 6 CMOS 

.FULLY AUTOROUTABLE 

DEVICE INPUT OUTPUT OPERATING POWER It<> MAX TOGGLE BASIC GATE NUMBER BUFFERS BUFFERS FREE AIR SUPPLY BUFFER FREQUENCY LOGIC (MAX) (MAX) TEMPERATURE ±10% COMPATIBILITY (0 FLIP-FLOP) FUNCTION 
RANGE (VOLTS) 

TAL002 30 30 0° C - 70° C +5 LSTTL 
4-INPUT 

25 MHZ NAND GATES 

TAL004 42 42 0° C - 70° C 
4-INPUT 

+5 LSTTL 25MHZ NAND GATES 

TAT004 76 38 0° C - 70° C +5,+2 
WIRE-AND 

LSTTL 80MHZ INVERTER 

0° C - 70° C 
WIRE-AND TA,'008 104 52 +5.+2 LSTTL 80MHZ INVERTER 

.NOTE I .NOTE 3 .NOTE 5 .NOTE 5 
TAT010 88 44~STD LS) 0° C - 70° C +~3+2 LSTTL 160MHZ WIRE-AND 

19 BUFFER) -55°C - 125° C LSTTL INVERTER 
+2 ECL 

+5.+2,-5.2 LSTTL,ECL 

.NOTE 2 .NOTE 3 .NOTE 5 .NOTE 5 
TAT020 120 60~STD LS) 0° C -70°C +5,+2 LSTTL 

36 BUFFER) -55°C - 125°C +3 LSTTL 160MHZ WIRE-AND 
+2 ECL INVERTER 

+5, +2,-5.2 ,LSTTL,ECL 

.NOTE 4 CMOS 2-INPUT 
TAC010 64 64 0° C - 70° C +5 LSTTL 25MHZ NAND 

FOOTNOTES .1 THE TAT010 DEVICE HAS STANDARD/BUFFER OUTPUT BUFFER CAPABILITY. 44 OUTPUT BUFFER PADS ARE AVAILABLE, ALL 
OF WHICH ARE STANDARD LOW-POWER SCHOTTKY COMPATABLE. OPTIONALLY, UP TO 19 PREPOSITIONED OUTPUTS MAY 
OPERATE AS HIGH-POWER BUFFERS DRIVING HIGH CAPACITIVE LOADS • 

• 2 SIMILAR TO.l . DIFFERENCE IS TAT020 HAS 60 AVAILABLE OUTPUTS. ALL 60 OPERATE IN STANDARD LOW-POWER 
SCHOTTKY MODE, UP TO 36 PREPOSITIONED OUTPUTS MAY OPERATE IN BUFFER MODE FOR HIGH CAPACITIVE LOADS. 

*3 TATOIO, TAT020 WILL BE QUALIFIED OVER TWO SEPARATE FREE-AIR OPERATING TEMPERATURE RANGES . 

• 4 TAC010 FREE-AIR OPERATING TEMPERATURE RANGE UNQUALIFIED AT PUBLICATION TIME. QUALIFICATION WILL EXTEND 
BEYOND STANDARD COMMERCIAL RANGE. 

*5 TATO 10, TAT020, OPERATE FROM SEVERAL POWER OPTIONS TO PROVIDE A VARIETY OF BUFFER INTERFACE CAPABILITIES. 

• STANDARD +5V, +2V, GND CONFIGURATION OPERATES INTERNAL STL BETWEEN +2 AND GND ~ +5V PROVIDES LSTTL 
BUFFER INTERFACE. 

• +3V WITH GND OPERATES STL ARRAY INTERIOR AND PERIPHERY BUFFERS PROVIDING LOW-LEVEL LSTTL INTERFACE. 

• -2V WiTH GND OPERATES STL ARRAY INTERIOR AND PROVIDES 10K ECL BUFFER INTERFACE. 

• +5V. +2V. GND. -5. 2V OPERATES STL ARRAY INTERIOR BETWEEN +2V AND GND. 
+5V PROVIDES LSTTL BUFFER CAPABILITY. -5. 2V ALLOWS OPTIO,NAL 10K ECL TRANSLATOR BUFFER SELECTION . 

• 6 PLANNED NEW PRODUCTS. 
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LOW COST ARRAYS 
for TIL REPLACEMENT 

FAMILY 

TECHNOLOGY 

LAYOUT 

INTERNAL GATES 

I ,0. BUFFERS 

Two Arrays 

TAL-004 
TAL-002 

In te rna I 
Gates 
500 
320 

1. 0, 
Buffers 

42 
28 

Established Double Level Metal Low 
Power Schottky, 

Designed for the user at his own location, 

-Single 5V Power Supply, 
-5nS Maximum Gate Delay at 1,25mW Gate Dissipation, 
-Toggle Rate 25Mhz, 
-Nineteen Standard Macros currently available, 

Current List 
-Standard True & Complement Input, 
-Nand Output, 
-Tristate OutPut, 
-Standard 1,0, 
-Open Collector Output, 
-Schmitt Trigger Input, 

DESIGN VERIFICATION 
-Closed Loop Logic to layout check, 
-Test Pattern & Design Rule Check, 
-Logic~Timing & Fault Simulation, 
-Easy access by user to TI software, 

DESCRIPTION 

LOW POWER SCHOITKY 
LOG I C ARRAYS 
TAL FAMILY 

The TAL family of devices are LOYI Power Schottky master slices \~hich are held in 
stock at TI, The master slices are converted into LSI slices by the deposition of two layers 
of metal accordin9 to an interconnection pattern drawn by the user on a TI supplied 
translucent grid, The resulting devices are tested accordinn to input-outPut logic patterns 
devised by the user~ and beco~e the user's proprietary LSI parts, 

A comprehensiv~ desian manual sets out the logic and layout rules for the process 
and also explains a simple shorthand method of describing the circuit so that a detailed 
check of layout and test patterns can be carried out at TI, This computer aided check 
comprehends 10Qic~layout and test patterns and results in a dialogue in which the user and 
TI work together to eliminate errors prior to mask fabricdtion, 
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LOW POWER SCHOTTKY 
LOGIC ARRAYS 
TAL FAMILY 

DESCRIPTION(continued). The layout task is considerably eased by the availability of. 
standard overlays for commonly used logic functions and standard buffers are provided 
for inputs and outputs. The user is also able to specify his own blocks of logic in 
cases where a number of identical pieces of circuit occur in the design. 

As can be seen from Fig I~ the array consists of blocks of five input Nand gates 
of which any four are useable in anyone cell. The gates cons}st of output transistor TI 
and multi-emitter transistor T2. The emitter of TI is normally connected to ground and 
it's collector can feed UP to eight subsequent multi-emitter inputs within the array, The 
109ic desiqn rules for the interconnection of 9ates are explained in detail in the 

I des i gn manua I. 

TAL-(()4 TAL-002 

• • • CJ CJ c=J CJ • 
• • • DDDD • 
• DDDDD • • • 
• DDDDD • ffiO.W DDDD <m..rm 

• 
009/0\ 

• • • 
ffiOJID DDDDD rna..ND • • 

• CJCJC CJ • • DDDDD • 
• • 

DDDDD • • 
• • o BLOO< a= 20 

r-w ill (;; TES • • o Bun a= 10 
r-wID r~TES 

~ "'M-
• ()J']Wf CEl.l 

--
Four Input Nand Gate 

n COII~tor n Sese CJ1ta:t =stor 

CJ1t'J:t 12 COllector CJ1trct @] 
, IrAti" ;L I ' 
~ fi - J~ll [f;J 0 fil (p;1 CF.i c==:-
~ I 1:::=S~ i-I 1-11-1 r-=ry I I 
: H I.., I l-; ji t-i i~ I I 
i : 1 : ~ S~I tter I i I I I I I I ~ Sese I I 
, ' I • CarectICJl Cate irPJts CJ1ta:t +5'1 Four Input Nand Gate 

Fig 1 ARRAY STRUCTURE 
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LOW POWER SCHOTTKY 
LOGIC ARRAYS 
TAL FAMILY 

DESCRIPTION(continued) 

The TAL-004 has 500 internal four input Nand gates and the TAL-002 has 320. 
A single 5V power supply is needed for the arrays and both device types are 

available in 28 and 40 pin DIL plastic packages J with the oPtion alsPJ of a 20 pin 
package for the TAL-002. 

MANUAL LAYOUT 

A reproduction of thi translucent user layout grid is shown in Fig 2. The lower 
level of metal interconnect on the finished device is called Metal 1 and is specified on the grid 
by marking the vertical lines and the upper levelJ Metal 2J is similarly designated by marking 
the horizontal lines. Electrical connection between the two layers is made by so called 'vias' 
and to underlying gates by 'contacts'. Layout design rules govern the location of interconnectionsJ 
vias and contacts and these are clearly explained in the design manual. 

Standard logic functions and 1.0 buffers are specified by attaching cut outs to the 
user grid. Symbols for the logic function overlays(macros·) and I.O's are supplied on a sheet 
similar to the user grid. 

ABSOLUTE MAXIMUM RATINGS OPERATING FREE AIR TEMPERATURE RANGE 
~-

TAL-002 TAL-004 UNITS 
Supply Voltage VCC • I ••••••••••••••••••••••• I •••••••••• I •• 7 7 V 
Input Voltage ••• 1,1 I ••••••••••••• I ••••• I •• I. I I •••••• I 7 7 V 
Operating Junction Temperature ••••• 1'1 I •••••• I ••••• I ••••• 150 150 °c 
Operating Free Air Temperature Ran ge ........... I •••• I I •••• 0 to 70 °c 
Storaqe Temperature Range I •• 1.,.1 •••••••••••••••••••••••• -65 to 150 °c 

RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNITS 
Supply Voltage Vcc 4.75 5.0 5.25 V 
High Level OutDut Current IOH I -400 uA 
Low Level Output Current IOL I 8 mA 
Input Rise Time tI 2.4 30 nS 
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LOW POWER SCHOTTKY 
LOGIC ARRAYS 
TAL FAMILY 

Fig 2 
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HIGH-PERFORMANCE 
ARRAY PRODUCTS 

• High-Performance Master Logic Arrays 

o Designed for Automated Layout 

o Mask Programmable 

o Supported by TI Software Design Utility 

• Choice of Two Master Arrays 

TAT008 
TAT004 

Internal 
Gates 

1008 
540 

I/O 
Buffers 

104 
76 

• High-Performance Schottky-Transistor-Logic 
(STL) Design 

o 2.5 ns Typical Gate Propagation 
Delay at 600 J1 W 

o 80-MHz Toggle Rate 

o Low-Power Schottky TTL Compatible Input 
and Output Buffers 

o -Inverting and Non-lnverting"lnputs Offered 

o Choice of 3-State Totem Pole and Open­
Collector outputs 

description 

TAT SERIES 
STL LOGIC ARRAYS 

DECEMBER 1980 

The TAT series is a family of high-performance VLSI arrays, using Schottky-transistor-Iogic (STL) technology. The 
arrays can be mask configured to unique logic requirements, allowing efficient implementation of custom Ie functions, 
SSI/MSI logic replacement, and in many cases, complete board replacement. 

The master array employs cellular orga~ization, with channels dedicated to intercellular connections. The array interior 
employs high-performance STL gates wi~h low-power Schottky-TTL-compatible inputs and outputs. 

All Texas Instruments logic arrays are supported by a totally integrated software design utility, allowing the user to ' 
specify his logic design and test pattern set. This offers the capability of verification and analysis of the design prior to 
automated mask patterning of the specific logic function. The automated layout system is typically able to achieve an 
80% utilization of the internal gates. 

The TAT family is available in plastic and ceramic dual-in-line packages and ceramic chip carriers. The devices are 
specified for operation over the oOe to 700e temperature range. 
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TAT SERIES 
STL LOGIC ARRAYS 

array organization 

• • 
a 

DD DDD 
a 

D D 

a a 
a 

DD DDD 
a 

a a 
a 
a DD D-DD a 
a 
a 

DDDDD a 
a 
a DDDDD a 
D 
D DDDDD a 
a 

• 
TAT004 

• Bond pad locations reserved for supply voltages 

• No. of Cells 30 • No. of Gates 540 

• Cell Organization 5X6 • No. of Buffers 76 

• Power Pads 8 Max Inputs 76 
Max Outputs 38 

schematics of internal logic gates, inputs, and outputs 

TYPICAL OF ALL INTERNAL 
LOGIC GATES 

vee2-..---...... -----
6kn 
NOM 

I NPUT-e_-.... 

6 kn NOM 

---~- OUTPUT 4 

.... -~- OUTPUT 3 

----~- OUTPUT 2 

..... --~- OUTPUT 1 

EQUIVALENT OF ALL INPUTS 

veC1 --------~----
10 kn NOM 

INPUT-...... --I~ ... -..-

• 
• 
• 

• 
0 DDDDDDD D 
0 
D 
a DDDDDDD 0 
0 
D DDDDDDD 0 
D 
D DDDO.DDD 0 
D 
a DDDDDDD 0 
0 
a DDDDDDD D 
a 
0 
a DDDDDDD a 
D 
D DDDDDDD 0 
0 

• 
TATOOS 

No. of Cells 56 • No. of Gates 
Cell Organization 7X8 • No. of Buffers 
Power Pads 8 Max Inputs 

Max Outputs 

TYPICAL OF EACH 3-STATE AND 
TOTEM POLE OUTPUT 

------tit-- V ce 1 

120 n NOM 

OUTPUT 

TYPICAL OF EACH OPEN-COLLECTOR 
OUTPUT 

____ ~ OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

a 
o 
o 
o 
D 

o 
o 
o 
o 
D 
o 

• 

1008 
104 

,104 
52 

4552 © Ie MASTER 1983 



absolute maximum ratings over operating free-air temperature range 

Supply voltages, Vee1 (see Note 1) 

Vee2 
Input voltage ..... . 
Output voltage 

Power dissipation (see Figures 3 and 4): TAT004 
TAT008 

Operating free-air temperature range 
Operating junction temperature 
Storage temperature range 

NOTE1: All voltages are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, VCC1 

Supply voltage, V CC2 

Fan in (internal gate) 

Fan out !internal gate) 

High-level output current, 10H 

low-level output current, 10l 

Transition time at any input, tT 

Operating free-air temperature range, T A 

TAT SERIES 
STL LOGIC ARRAYS 

MIN 

4.5 

1.8 

204 

0 

7V 
3V 
7V 
7V 

1.4 W 
2.2W 

oOe to 70°C 
125°C 

-65°C to 150°C 

NOM MAX UNIT 

5 5.5 ,v 
2 2.2 V 

8 

4 

-400 J.LA 

8 mA 

30 ns 

70 DC 

electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN TYP* MAX UNIT 

VIH High-level input voltage 2 V 

Vil low-level input voltage 0.8 V 

VIK Input clamp voltage 11=-18mA -1.5 V 

VOH High-level output voltage 10H = -400 J.LA 2.7 3.4 V 

Val low-level output voltage IOl=8mA 0.5 V 

10ZH 
Off-state output current, 

high-level voltage applied 
VO=2.4V 20 J.LA 

10Zl 
Off-state output current, 

low-level voltage applied 
VO=Oo4V -20 J.LA 

II Input current at maximum input voltage VI = 7 V 0.1 mA 

IIH High-level input current VI = 2.7 V 20 J.LA 

III low-level input current VI = 0.4 V 0.8 mA 

lOS Short-circuit output current~ -30 -100 mA 

Supply current from VCC1 I Input VI == 2.7 V 1.0 1.5 rnA 
ICC1 

(per buffer) I Output VO=Oo4V 2.0 3 mA 

ICC2 
Average internal gate supply current 

50% duty cycle 
from VCC2 (per gate) 

0.3 £2..5 mA 

I All typical values are at T A = 25
D

C, VCC1 = 5 V, VCC2 == 2 V. 

§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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TAT SERIES 
STL LOGIC ARRAYS 

switching characteristics of internal gate 

PARAMETER TEST CONDITIONS MIN TYP* MAX 

tpd Propagati"on delay time per gate Fan-in = 1, Fan out == 1 1.5 2.5 3.5 

Increased propagation delay time 
0.1 

for each additional input 
0.2 0.3 

Additional propagation delay time 

for each 10 mils of metalized 0.08 0.15 0.2 

interconnect pattern 

switching characteristics of input buffer 

PARAMETER TEST CONDITIONS MIN TYP'*' MAX 

tPLH Propagation delay time, low-to-high-Ievel output 1 2 4 
Fan-out == 1 

tpHL Propagation delay time, high-to-Iow-Ievel output 2 3.5 6 

switching characteristics of output buffer 

PARAMETER TEST CONDITIONS MIN TYP* MAX 

tpLH Propagation delay time, low-to-high-Ievel output CL=50pF, RL==2kf2, 4 7 1 1 

tpHL Propagation delay time, high-to-Iow-Ievel output See Figure 5 6 12 19 

tPHZ Disable time from high level 8 14 20 
tpLZ Disable time from low level CL==15pF, RL==2kf2, 6 10 15 
tpZH Enable time to high level See Figure 5 4 8 1 2 
tpZL Enable time to low level 5 10 16 

'*' All typical values are at T A == 2SoC, VCC1 = 5 V, VCC2 = 2 V. 

TYPICAL CHARACTERISTICS 

C 
I 

C1l 

E 
i= 
~ 

....J ~ 
:I: 0 e- c: 
+ N 0 

:I: 
.~ 

....J g> 
e- o. 

0 a: 
C1l 

~ 
C1l 
> 
<l: 
I 

AVERAGE PROPAGATION DELAY TIME 
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FIGURE 2 
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The average propagation delay times typically fall within the shaded area over the operating free-air temperature range 
of the device. 
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TAT SERIES 
STL LOGIC ARRAYS 

static power dissipation graphs 

The following graphs show the maximum power dissipation for the TAT004 and T AT008. The graphs give Pmax for 
various combinations of gate and buffer utilization. For the given curves, it is assumed that half of the signals are inputs 
and half are outputs. For other combinations of inputs and outputs, the following equations may be used: 

TAT004: Pmax = 0.540U + 0.016B + 0.00641 
TAT008: Pmax = 1.008U + 0.016B + 0.00641 

U .is the percentage gate utilization 
B is the number of output buffers 
1 is the number of input buffers 

A bidirectional signal is counted as one input buffer and one output buffer. 

TAT004 
POWER DISSIPATION 

2.5,------------------, 

~ 2.0 
I 
c: 

.~ 

.~ 
o "1.5 

~" 
o co. 
E 

TA = o°c to 70°C 

~------40°C/W--------::;;--""'l 

10 SIGN /I.\..S 

E 1.0 
x f---==--"":::;""--60"C/W S 40SIGN/I.\..S 

~ 70° C/W----:::50 SIGN::.:./I.--:\..:::--..:::::.---:===--....:::::_~ 

~I 1:8:::;o02C::::IW-;,-~-~;;;;::.-=:::=;.~--~~-f~2..:.:=.""-~-~-.~;-.;-;~---liOo~00~C~/W-.9~0~o c~/w-:-1 
~ 0.5 

OL--L_~~_~ __ L--L __ ~~_~~ 
o 10 20 30 40 50 60 70 80 90 100 

Gate Utilization - % 

FIGURE 3 

TATOOS 
POWER DISSIPATION 

2.5 T A '= ooc to 70°C 

~ 2.0 
I 

c: 
o 

'" 0. 

:li 1.5 
o 
~ 
~ 
E 

t---------- 25°C/W ---------1 

~ 1.0 1=--"""----7"""~~~..-:::....-
~ 
x 
« 
~ 0.5 

70'C/W 

90°C/W 

O~~ __ ~~_~~ _ _L __ L_~_~~ 

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

Gate Utilization _ l,\,) 

FIGURE 4 

The horizontal lines indicate the maximum thermal resistance allowed from junction to ambient for a given power 
dissipation. 
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TAT SERIES 
STl lOGIC ARRAYS 

TEST 

POINT 

Cl 
(See Note A) 

Vcc 

LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

VCC 

F ROM OUTPUT __ k TEST 

UNDER TEST T POINT 

T
Cl 

= IS" Note AI 

LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 

FROM OUTPUT 

TEST 
POINT 

UNDER TEST --~------~~~~ 

Cl 
(See Note A) 

1 
LOAD CIRCUIT FOR 

THREE-STATE OUTPUTS 

S1 

(See Note B) 

NOTES. A. CL includes probe and jig capacitance . 
S-: All diodes are 1N916 or 1N3064. 

INPUT 

IN PHASE 
OUTPUT 

-3 V 

I 
I 
-----0 V 

I- tpHl --1 

'--~I:---~-: -
I 
I 
I 
I 

VOL 

OUTPUT~ 
CONTROL 1.3 V 
(Law-level 1 '-_______ _ 

enabling) I 
r--- ·t PZ L---1 

~3V 

---4~.)-':--- ----- 0 V 

~tpLz4 

WAVEFORM 1 
(See Note C) 

: -t----~45V 
I S1 closed, 1.3 V 

I I S1 and 

: I S2 closed 

: S2 open 

~tPZH----1 
I 

I y ___ L "" 1.5 
I .,----VOl 
I 
r--tpHZ~ 0.5 V 0.5 V 

OUT OF PHASE 
OUTPUT 

t- tPlH--t 
I 
I 

WAVEFORM 2 
(See Note C) 

S1 open, 

S2 closed 

I 
--------:1 ..i-----VOH 

,-.- "" 1.!: 
S1 and 

(See Note F) S2 closed 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE.,STATE OUTPUTS 

NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

4556 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. In the examples above;the phase relationships between inputs and outputs have been chosen arbitrarily. 
E. All input pulses are supplied by generators having the following characteristics: tr ,,;:;:; 15 ns, tf ,,;:;:; 15 ns, P R R ,,;:;:; 1 MHz, Zout 

~ 50 n. 
F. When measuring propagation delay times of 3-state outputs, switches S 1 and S2 are closed. 

FIGURE 5 
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HIGH-PERFORMANCE 

ARRAY PRODUCTS 

• High Performance Master Logic Arrays 
- Designed for Automated Layout 
- Mask Programmable 
- Supported by the Computer-Automated 

Texas Instruments Logic Array Design 
System (TILADS) 

• Advanced Schottky Transistor Logic (ASTL) 
Technology 

- 1 ns Typical Gate Delay @ 300 uW 
- DC to 150 MHz Toggle Frequency 

• Choice of Two Master Arrays 
Internal Typical Usable 
Gates Internal Gates 

TATOI0 1280 1000 88 
TAT020 2420 2000 120 

• Flexible Interface/Power Supply Options 

I/O 
Buffers 

- 5- and 2-Volt Supplies with Standard Low­
Power Schottky TTL-Compatible I/O 

- Single 3.3-Volt Supply with Standard Low­
Power Schottky TTL-Compatible I/O 

- Single 2-Volt Supply with ECL-Compatible I/o 

G Choice of Operating Free-Air Temperature Range 
- Commercial: 0 C to 70 C 
- Military: -55 C to 125 C 

Description 

• 

ASTL LOGIC ARRAY 

BAR MAP 

00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 
00000000000 

The TATOIO and TAT020 are both members of a family of LSI Master Logic 
Arrays offered by Texas Instruments. These devices utilize Advanced 
Schottky Transistor Logic (ASTL) and can be mask-configured to unique 
logic requirements, allowing efficient implementation of custom IC 
functions, SSI/MSI logic replacement, and, in many cases,- complete board 
replacement. 

The TATOI0 and TAT020 employ a cellular organization with 1280 and 2420 
internal gates, respectively, arranged in cells containing twenty gates 
each. Internal gates are implemented in ASTL circuit technology, 
offering excellent speed/power - characteristics. Internal logic cells 
are separated by horizontal and vertical channels where interconnections 
between logic cells are made and whose size is optimized to accomodate a 
wide range of logic requirements. 

The periphery of each ASTL array is occupied by 88 and,120 I/O buffers, 
respectively, which are programmable to provide a wide variety of I/O 
functions. I/O electrical interface options include an Advanced Low­
Power Schottky TTL-compatible interface, a 10,000 series EeL-compatible 
interface, and a low-voltage (3.3 v) interface. 

Additional information concerning a military-grade ASTL LOGIC ARRAY is 
available in a separate data sheet. 

TEXAS INSTRUMENTS 
INCORPORATED 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

The complete family of Texas Instruments Logic Arrays is fully supported 
by a totally integrated software design utility (TILADS), allowing the 
user to specify and· verify his logic design,' test patterns, and 
parametric requirements prior to hardware fabrication. The Automated 
Layout Subsystem which is typically able to interconnect 80% of the 
internal gates with no manual routing of interconnect metalization, 
utilizes the logic description database also, as does the Geometric rule 
verificaton and the Schematic verification subsystem. Use of TILADS 
design and verification capabilities offers maximum probability of 
successful customer prototype fabrication during the initial design 
cycle. The ASTL Logic Array user Supplies the TLADS utility with two 
databases, one for logic description and one for test description, which 
are input to the major subsystems of TILADS which then checks parametric 
and functional performance test description accuracy and completeness 
and logic design rule compliance. 

TATOIO and TAT020 are offered ,in two operating free-air temperature 
range versions: oOe to 70°C for commercial applications and -550 e to 
150°C for severe environments/military applications. Operating free-air 
temperature conditions are subject to array utilization, package 
selection and final end-use thermal environment. 

ARRAY ORGANIZATION 
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TEXAS INSTRUMENTS 
Logic Array Products 

Design Support 

TATOI0 

Number of typically usable gates 1000 
Number of gates 1280 
Cell organization 8 x 8 
Number of cells 64 
Power pads 8* 
Signal pads 88* 
Maximum inputs 88* 
Maximum outputs 44 

TAT020 

2000 
2420 

11 x 11 
121 

8* 
120* 
120* 

60 

*The use of an ECL translator interface I/O buffer requires the use of 
at least one additional power pad for the -5.2 volt supply pin, which 
simultaneously reduces the total number of available signal pads and 
maximum inputs. The use of high drive output buffers (output buffers 
designed to haridle large dynamic current loads) requires the use of an 
additional eight ground pins, which also reduces the total number of 
maximum signal pads and maximum inputs by eight. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFIcE BOX 225012 • DALLAS. TEXAS 75265 
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LOGIC ARRAY PRODUCTS PACKAGE OPTIONS 

• Standard Dual-in-Line packages 

• Ceramic chip carriers for higher packaging densities 

.Pin grid arrays provide excellent thermal characteristics, through-the­
board lOO-mil centers for standard assembly, and allow higher packaging 
densities than chip carriers. 

24-PIN 2B-PIN 40-PIN 4B-PIN 64-PIN 6B-PIN B4-PIN 10B-PIN 132-PIN 

TATOO4 TALOO2 TALOO2 

DUAL-IN-LiNE TATOOB TALOO4 TALOO4 
PLASTIC(N) - - - - - -
PACKAGES TATOO4 .TATOO4 

TATOOB TATOOB 

TATOO4 TALOO2 TALOO2 TATOO4 TATOO4 

DUAL-IN-LINE TATOOB TALOO4 TALOO4 TATOOB TATOO8 
CERAMIC(J) 
PACKAGES TATOO4 TATOO4 

I 

TATOO8 TATOO8 

TATOO4 TATOO4 

CERAMIC CHIP - - - - TATOO8 TATOO8 - -
CARRIERS 

TAT010 TAT010 TAT010 
CERAMIC PIN TAT020 TAT020 TAT020 GRID ARRAY 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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VLSI DESIGN TOOLS 
VLSI FOR THE SYSTEMS DESIGNER 

Vfl's VLSI Design System is a complete set of software tools to aid system 
designers in creating custom integrated circuits. It is based upon a design 
methodology developed to allow the designer to fully utilize the potential of 
VLSI The design approach is hierarchical, with successive decomposition of 
functions. Regular structures and minimized interconnect through cell-abutment 
are emphasized in order to efficiently utilize the potential of high-density MaS 
technology. Design rules are defined in terms of the scaling voriable lambda. 
Scalable design rules provide a degree of process independence, since 
designs can be automatically adapted to new processes. 

In support of this methodology, vn has developed a fully-integrated computer­
aided design system to manage much of the detail inherent in a VLSI design. 
The design system is aimed at producing designs on time and with predictable 
performance: On time because design schedules are often critical to the 
success of a product, Predictability because the ability to foretell chip behavior 
and performance on "first silicon" greatly affects both cost and design time. 
Vfl's VLSI Design System gives designers a fully integrated set of IC design tools 
that result in short development times and high user confidence in early success. 

VTI's VLSI Design System produces a layout data-base in Caltech Intermediate 
Form (ClF). This data-base can be transmitted directly to silicon foundries, 
including VTI. 

VTI's VLSI Design System consists of three subsystems: the Kernel, which provides 
the basic capabilities; Graphics Editors, which offer improved designer 
productivity; and the Window Environment, which provides a simple, consistent, 
and powerful uS,er interface. 

THE KERNEL The Kernel includes five tools that form an integrated VLSI design system: 

• The VIP procedural design language is used to specify layouts in terms of 
parameterized high-level-language statements. This capability is particularly 
useful for cells which are repeated, either identically, or modified by 
parameters that alter their physical configuration or performance. 

• The VSIM switch-level simulator allows designers to validate logic deSigns 
before layout begins. This tool also verifies accuracy after layout is done. 

• The PLOT graphics utility provides graphic display. 

• The DRC design-rule checker helps ensure that the layout adheres to design 
rules. 

• The EXTRACT circuit extractor creates circuit models from the layout data-base 
for use by functional and performance simulators. Functional simulation can be 
used to verify the logic design. The performance of the extracted models can 
be analyzed in detail with circuit simulators such as SPICE. 

THE GRAPHICS EDITORS The Graphics Editors improve designer productivity by prov!ding a more 
powerful user interface. They are specifically intended for use on leaf cells, i.e. 
cells of 100 transistors or less. They include a symbolic editor (STICKS) and a 
geometric editor (LAYOUl). With STICKS, users work with a symbolic 
representation of their circuit. The computer does the detailed layout 
automatically and compacts it to the minimal area. The geometry editor can 
be used to optimize the area, speed or other characteristics of critical leaf cells. 
These tools speed the design of cells which do not occur often enough to 
require the development of a parameterized description in VIP, the procedural 
design language. After all of the leaf cells are defined, they can be extracted . 
simulated and interconnected by means of Kernel programs. 

VLSI Technology, Inc. -1101 McKay Drive - San Jose, CA 95131 - 408-942-1810 
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, 'Ii VLSI DESIGN TOOLS 
THE WINDOW ENVIRONMENT The Window Environment provides the user with a flexible interface to VTl's VLSI 

Design System. In this environment, designers can open an arbitrary number of 
display "windows". Each window occupies a user-specified portion of the 
display within which designers can create a memo, draw a cell, or occess the 
Kernel, etc. Windows can be freely opened, moved, re-sized or closed, as the 
designer wishes. They can be placed adjacent to each other to show different 
design elements at the same time, or overlapped to use the display-screen 
area more efficiently. 

A four-button cursor controller moves the display cursor so that designers can 
draw new elements or point to existing items displayed on the screen. 
Commands can be entered, and drawings made, by pressing buttons 
mounted on the cursor controller. 

BLOCK DIAGRAM OF THE SYSTEM 

DESIGN 
SYNTHESIS 

VNET 
LOGIC SIMULATOR 

STICKS 
SYMBOLIC DESIGN 

VIP PROCEDURAL 
DESIGN LANGUAGE 

LAYOUT EDITOR 

USER-DEFINED 
CELL COMPILERS 

VTICELL 
COMPILER LIBRARY 

4562 

CIF 

(CALTECH 
INTERMEDIATE 
FORM) 

DESIGN DATA 
BASE 

TEST VECTORS 

DESIGN VERIFICATION 

EXTRACT 
CIRCUIT EXTRACTION 1----." 

DRC 
DESIGN RULE CHECK 

,FOUNDRY 

PLOT 
GRAPHIC OUTPUT 

DESIGN SIMULATOR 

VSIM 
LOGIC 
SIMULATION 

SPICE 
CIRCUIT SIMULATION 
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WESTERN DIGITAL 
c o R p o R A T / o N 

WD1820 Logic Array Device 

FEATURES 

• SINGLE +5V SUPPLY 
• REPLACES 74LSXX LOGIC 
• MASK PROGRAMMABLE 
• THREE-STATE, OPEN COLLECTOR, OR TOTEM-POLE 

OUTPUTS 
• PROGRAMMABLE PULL-UP/PULL-DOWN RESISTORS 

ON ALL PINS 
• 130 LOGIC ELEMENTS 
• 10 "LS" LOAD DRIVE CAPABILITY 
• LOW POWER DISSIPATION 
• QUICK TURN-AROUND 
• 20 PIN DUAL-I,N-LiNE PACKAGE 

ZO vcc 

Z1 11 

Z2 Z15 

Z3 Z14 

Z4 Z13 

Z12 

Z6 Z11 

Z7 Z10 

Z8 Z9 

VSS C 10 

PIN DESIGNATION 

PIN SYMBOL NAME 

1-9 and ZO-Z15 Three-state 0 to 
12-18 Three-state 15 

11,19 10, 11 - InputO, 
Input 1 

Vss Vss GND 

Vee Vee +5V 

© Ie MASTER 1983 
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DEVICE DESCRIPTION 

ZO 

Zl 

zz 
Z3 

Z4 

Z5 

Z6 

Z7' 

Z8 

Z9 

ZlO 

Zll 

Z12 

Z13 

The WD1820 Logic Array Device contains 130 un­
committed logic elements that can be interconnected 
to replace a large amount of discrete S.S.I. Logic func­
tions. Unlike a cell matrix or gate array, this mask 
programmable device contains prefabricated logic 
elements such as NAND gates, NOR gates, '0' and 
'JK' Flip/Flops, and a variety of other functions. Gates 
and Flip/Flops are interconnected using a special cod­
ing sheet, which is easily prepared directly from the 
user's schematic. This coding sheet is then digitized at 
the factory to produce a two-level mask. The mask is 
then applied to a pre-fabricated wafer, producing qualifi­
cation samples typically 4 weeks after receipt of coding 
form. 

For Bus-Oriented applications, sixteen pins of the de­
vice may be programmed for Three-State operation. 
These pins provide I/O capability, with standard TTL' 
Totem-Pole or Open Collector configurations. Two pins 
are provided as input only pins. All pins are program­
mable with Pull-Up or Pull-Down resistors on-chip. 

The WD1820 is implemented in, N-Channel Silicon Gate' 
Technology operating from a single 5 volt power sup­
ply. The device is available in either a plastiC or 
ceramic 20 pin Dual-In-Line package. 

DESCRIPTION 

Three-state, Totem-pole, or Open Collector I/O pins 

Input only pins 

Ground 

+5Volts ± 10% power supply input 

4563 
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WESTERN DIGITAL 
c o R P 0 T / o N 

WD1840 Logic Array Device 

FEATURES 

• SINGLE + 5V SUPPLY 
• REPLACES 74LSXX LOGIC 
• MASK PROGRAMMABLE 
• 35 PROGRAMMABLE THREE-STATE OPEN 

COLLECTOR, OR TOTEM POLE OUTPUTS 
• OVER 400 LOGIC ELEMENTS· 
• 2 ON-CHIP MULTIVIBRATORS 
• ON CHIP PLA FOR STATE MACHINE 

IMPLEMENTATION 

• TTL COMPATIBLE 
• QUICK TURNAROUND 
• AVAILABLE IN EITHER 40 OR 28 PIN D.UAL-IN 

LINE PACKAGE 

Zo 40 Vee 
Z1 2 39 Z32 

10 3 38 Z31 

Z2 4 37 Z30 

Z3 5 36 Z29 

Z4 6. 35 Z28 

Z5 7 34 Z27 

Z6 8 33 Z26 

Z7 9

B
32 Z25 

Z8 10 31 Z24 WD1840 
Z9 11 30 Z23 

Z10 12 . 29 Z22 

Z11 13 Z21 

Z12 14 27 Z20 

Z13 15 Z19 

Z14 16 25 12 

Z15 17 24 Z18 

11 18 23 Z17 

Z33/RC1 19 22 Z16 

Vss 20 21 Z34/RC2 

PIN DESIGNATION 

4564 

DEVICE DESCRIPTION 
The WD1840 Logic Array Device contains over 400 
uncommitted logic elements that can be inter­
connected to replace a large amount of discrete MSI 
logic functions. It is an addition to the WD1820 
family, offering the designer extended 1/0 capability 
and more logic elements. The device also contains 
dual monostable multivibrators and a general pur­
pose PLA configured as a state machine. 
Unlike a cell matrix or gate array, this mqsk 
programmable device contains prefabricated logic 
elements such as NAND, NOR, XOR, and Invertor 
gates, plus 'D' and 'JK' or 'JK' Flip/Flops. Gates and 
Flip/Flops are interconnected using a special coding 
sheet, which is easily prepared from the user's 
schematic. This coding sheet is then digitized at the 
factory tOI produce a two-level mask. The mask is 
then applied to a prefabricated wafer, producing 
qualified s~mples typically 6 weeks after receipt of 
the coding fprm. 
The WD1840 is implemented in N-channel silicon 
gate technology operating from a single + 5V power 
supply. It is axailable in either plastic or ceramic DIP. 

/ TABLE 1 
PIN 

NUMBER SYMBOL DESCRIPTION 
1,2,4-17, Zo-Z32 Programmable 1/0 pins 
22-24, with 3-state, open 
26-39 collector, or push pull 

capability. 
3, 18, 25 10-12 Input only pins. 
19 and 21 Z331RC1 Programmable 1/0 pins 

Z34fRC2 which at So can function 
as the external RC inputs 
for one-shot operations. 

20 VSS Ground 
40 VCC + 5V ± 10% power 

supply input. 

LOGIC ELEMENTS 
The WD1840 contains thirty-five input/output buffers 
and three input only buffers. The 1/0 buffers are high 
current inverting drivers and receivers used to i~­
terface an external pin to the internal logic elements. 
These 35 pins may be programmed for either thre&,~ 
state, totem pole, or open collector operation. When 
programmed for three-state operation an active high 
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