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FUNCTIONAL INDEX

MILSTD-

1558A

Controller

Data‘ commumcatmn Products«

Description

MIL-STD-1583A Ma.nchestar Int.erface
'Controller o

MIL-8STD-

16538

Controller

'MIL STD- 155513 Ma.nchester Interface
Bus Controller/Remote Terminal -

Asynchronous/Synchronous
Transmitter/Receiver, Full Duplex 5 8
data bit, 1X or 32X clock

| Universal Asynchronous Receiverl .

o r3al Asynchronous Receiver
~ 'I‘ra.nsnut.ter, Full Duplex, 5-8 data bit
L !

| Universal Synchronous Recewer/
"I‘ra.nsmibter, STR BSC Bl-sync
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| W Data Communication Products cox.

®For future release

05 rizontal pix
VIDEO TERMINAL LOGIC CONTROLLERS

(May be custom mask programmed (For future release
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| ﬁm‘“{‘m CRT Display conr.

S
NM CHARACTER GENERATORS

Part Max
Number . Description Frequency Power Supply Package Page
CRT 7004A0.9 i e e . 20 MHz
x1lx character generator, .
CRT 7004B¢:® latches, video shift regiater 15 MHz +5 4 R4 DIP 303-308
CRT 7004C0-» 10 MHz .
ROW BUFFER
| Part Max ~ :
Number Description Row Length Power Supply Package Page
CRT 9006-83 | g bit wide serial cascadable single row 83 characters 15 24 DIP 263.368
CRT 9006-135 | buffer memory for CRT or printer 135 characters
CRT 9212 8 bit wide serial cascadable double row 135 characters . .
buffer memory for CRT or printer 1S . ehl e
VDAC" DISPLAY CONTROLLERS
Part 4 Max Power
Number Description | Display Attributes | Clock |[Supplies|Package| Page
CRT 8002H Provides complete 7x11 dot matrix, Reverse video 25 MHz - 347-354
display and attri- wide graphics, blank -
CRT 8002A¢.3 | butes control for thin graphics, blink 20 MHz .  |333-346
alphanumeric and on-chip cursor underline .
graphic display. strike-thru = +5 28 DIP
Consistsof 7x 11 x 128 ~
CRT 8002BX® | o oaoten generator, 15 MHz » 555-846‘
video shift register e - -
latches, graphics and . . . .
CRT 8002C1:® | attributes circuits. 10 MHz B33-346
VIDEO ATTRIBUTES CONTROLLERS
Part / - | Max Power / ”
Number Description : Display Attributes | Clock Supply | Package| Page
CRT 8021 | Provides attributes Alphanumeric, wide Reversevideo, | = | | ’
and graphics control graphics, thin graphics,| blank, blink . o .
for CRT video on-chip cursor underiine,’ ‘ 4 ?’0 MHZ i , ?‘8 DIP: 200 562
. displays . strike-thru . . .
CRT 90R1B Provides attributes Alphanumeric, wide | Reverse video, . . ~
and graphics control graphics, thin graphics,| blank, blink :, ‘ . . I
| for CRT video on-chip cursor, double | underline, . +5 2'8 mP . 5892 490
. displays height, double width intensity = ‘ 1
CRT 9041A B, C | Provides attributes and | Alphanumeric, wide Reverse video, ,
graphics control for CRT | and thin graphics, 4 blink, blank, { i .
video displays. Full cursor modes, double | underline,4 | B-30 MHz _40DIP }417-43R
VT100® and VTR20® height/width, 12 bit intensity levels |C-28.5 MHz . .
compatible shift register . . . . |
(UMay be custom mask programmed (% Also available as CRT8002A, B, C-001 Katakana “Also available as CRT70044, B, C -003
CRT800RA, B, C-003,-018 5 x 7 dot matrix 5 x 7 dot matrix

VT100 and VTR0 are registered trademarks of Digital Equipment Corp.

Microprocessor Products
[»_ Part ’ ' ~_Power

Number . Déscription f Size l Process ’sﬁeed‘ .

- rage .
MPUS00 Microprocessor 8Bt | cMo8 691-714
MPUS00-1 Microprocessor 8 Bit,  CMOS 691-714
MPU800-4 Microprocessor 8 Bit CMOS 40MHz 5y | 1 e
MPUBL0A RAM-1/0-Timer _ 8Bit CMOS
MPUBIOA-L | RAM.UO Timer ~ 8Bt | cmos , B sy | sopie | vicvee |
MPU8S10A-4 RAM-T/O-Timer 8Bit | cCmMOS | s¢ | aoprp | 715726
MPUS30 ROM-1/0 , . . ‘
MPUB30-1 ROM-T/O ~ |
MPUB30-4 [ROMTO = 5
MPUSS1 o * :
MPU8B51 1/0
|'MPU831-4 ~~~~~ e 8Bt




erial outp:
(UMay be custom mask programmed ®For future release




= Floppy Disk/Hard Disk

Part . Sector/ Data Side/Head | Power
Number Description Format |Density| Bus [Select Output|Supplies|Package| Page
FDC765A/765-2| Floppy Disk Controller/Formatter Soft, Double True Yes +5 40 DIP |459-474
FDC7265 Micro Floppy Disk =
Controller/Formatter Soft | Double True Yes +5 40 DIP 459-474
FDC72C65 CMOS Floppy Disk | 40 DIP/ -~
, Controller/Formatter Soft Double jLas = 10 ladprec|tS 47_?_
FDC72C66 CMOS Micro Floppy Disk 40DIP/ | 1or am,
Controller/Formatter Soft Double True Yes 8 44 PLCC f75 S0
FDCO266 Floppy Disk Controller/Formatter 46 DIP/ . -
with data separator,and Soft Double True Yes +8 | aprce B8R3-538
write precompensation generator .
FDCO267 Floppy Disk Controller/Formatter o .
with high performance analog Double - . 40 DIP/ B,
data separator and write pre- Soft Quad Trug Yes’ to 44 P1.CC 559 554
compensation generator :
FDCO268 Enhanced Floppy Disk Controller/
Formatter with Data Separator and| Soft. Dé)llll;ée True Yes +B f‘g 1;;)1?(1};(/; 566-556
E Write Precompensation Generator = . g . .
FDCOR16/B Floppy Disk Data Separator Soft/Hard| Double NA NA +5 - 8DIP |493-496
FDCOR29T/BT | Floppy Disk Data Separator, : : | 20D1P/
Head Load Timer, Write Soft/Hard | Double NA NA +8 | ogprag 497904
Precompensation Generator - -
FDC92CE6/B. | Enhanced CMOS Floppy Disk Double | oo, = | aom 5
Data Separator Soft/Hard Quad NA _ NA +5 | B8DIP |505-508
 FDC9R38/B/BT/T| Enhanced CMOS Floppy Disk Dottle . . -
Data Separator and Soft/Hard Quad - +5 | 14DIP |509-512
. : Clock Generator b -
FDC9239B/BT/T| Enhanced CMOS Floppy Disk Data : , .
‘ Separator, Head Load Timer, Soft/Hard ’Dé):ll:clle/ ~ +5 223 1%_,%:(/3 513-520
Write Precompensation Generator > . .
FDCORC49 Analog CMOS Floppy Disk Data. . , ’ . . -
Separator, Head Load Timer, Soft/Hard Dé’gzée V +5 é?'g 11331,1(1;6 5R1-522
Write Precompensation Generator . - .
FDC1791 Floppy Disk Controller/Formatter Soft Double +5, +12} 40DIP [477-493
FDC1793 Floppy Disk Controller/Formatter Soft Double True , +5, + 12| 40DIP [477-492
FDC1795 Floppy Disk Controller/Formatter Soft Double 1Inveri;ed . +5, +12| 40DIP |477-492
FDC1797 Floppy Disk Controller/Formatter Soft Double | True | +5, +12] 40DIP |477-492
/FDCQ’?QI Floppy Disk Controller/Formatter Soft Double |Inverted + 5 . 40 DIP | 55‘?}5’72
FDC9793 Floppy Disk Controller/Formatter Soft Double . | BB7-572
FDC9795 Floppy Disk Controller/Formatter Sor | Double [loveria — "40DIP ;
FDCO797 Floppy Disk Controller/Formatter Soft | Double ! True . 40 DIP
HDC1100-XX | Hard Disk Controller Soft | Double | _
HDC7261 Hard Disk Controller (ST506/SMD) | Soft/Hard| Double A 40 DIP
HDCO223 Analog Data Separator Support : . . ,
Cizouit ~ Soft Doublg 1 1R
HDC92R4 Hard/Floppy Disk Controller Soft | . laoDpi
- Up to 4 drives with tapeback-up | (ST-506) | Double = l4aprce 500-654
HDC9225 Disk Buffer Management Unit ST-506 | Double (
HDC92R6 | HardDiskDafaSeparator & ST.506 | Double l NA | 28DIE/ | 6ar.654
HDC9227 High Performance Hard Disk And Soft | Double N A:f o lB55.662
I_ 3 Floppy Disk Data Separators (ST-506) | Quad . 1
. Part - !
_Number Description

SR 5016-80, 81, 133 | Quad Static Shift Register Load, Recirculate,
- . MaskProgrammable Lengt.h | ShiftControls
SR5017 | Quad 133 Bit  Shift Left/Shift
SR5018 | Quade1Bit | Right, Reciroulate
e . ritn Controls . .
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Description

UART (17 SB)**

UART (1,2 SB)**

UART (n-Channel)**

UART (n-Channel)**

UART (n-Channel)*

USRT

ASTRO

PCI

EPCI

USART

Multi-Protocc
USYNRT

IEEE-488

COAX I/F Circuit

LAN Controller

Dual Baud Rate Gen.

Single Baud Rate Gen.

90 Key KB Encoder

CRT Controller

Character Generator

Character Generator/
Display Controller

Graphics Controller

Video Processor and
Controller

Video Attributes
Controller

Video Terminal Logic
Controller

Shift Register

CMOS Microprocessor

CMOS RAM-I/O-Timer

CMOS ROM-I/O

CMOS Input/Output

Octal UART

*Functional equivalent.

**Most UART'’S are interchangeable; consult the factory for detailed information on interchangeability.

SMC CROSS

General

AMI AMD Fairchild Instrument Harris Intel
S1883* e — AY 5-1013A — -
— — —_ AY 5-1013 — —
S6850* — F6850* AY 3-1015 HM6402* —
— — — AY 3-1015 HM6403* —
S1602* — — — — —
S$2350" — — — — —
— — — AY2661 — —
— 8251 — — — 8251A
. F3846*
S6852 — F3856" —_ - —
F68488* -
— — 96LS488" — — 8291/92
— — — AY5-8116/36 — —
. HD4702*
- — F4702 — HDB405* —
— — — AY 5-3600" — -
—_ — — — — 8275
S8564* — — — — —
— — — — — 82720
S2182/3/5 - — — — —

10




REFERENCE

=
=4
=
1}
w
w

Solid
. . . Texas Western
Motorola National NEC Signetics Sc?;?\tt?ﬁc DEC Instruments Digital
— MM5303* —_ —_ — — TMS6011 TR1602
_ —_ —_ 2536* — — —_ TR1402
MC6850* NSC858* — —_ SCR1854* —_ —_ —
— —_ —_ —_ — —_ — TR1983*
— — — — — — — TR1863
— INS1671 — — — — — Uc1671
— INS2651 — 2651 — — — -
MC2661* — — 2661 - — — —
- INS8251 wPD8251A — - — — TR1983"
2652* 6852" - 2652 SND5025 —_ —_ SD1933
MC6BB488* — wPD7210 - —_ —_ TMS9914* WD9914*
- DP8340/41* - — — - - —
— — — — - — — WD2840"
_ . _ _ _ _ _ BR1941
BR1943/4
MC14411* MM307* - — — — - —
—_ MM5740* —_ —_ — —_ TMS5001 —
N . SND5027
MC6845 DP8350 _ — SND5037 —_ TMS9927 —
MCM66700* .
MC6570 DM8678 —_ 2609 —_ —_ —_ —
— - - — SND8002 — — —
— — wPD7220 - - — —_ —
_ — wPD7220A — — — - —
— — — SCN2674* — — — —
|
— — — SCN2675* — — — —
— NS455* — — — — — —
B - TMS3113*
—_ 5024 —_ 2532 — — TMS3114* —
‘i — NSC800 — — — — — -
‘! — NSC810A — — — — — —
', — NSC830 - — — — - —
! - NSC831 — — — _ _ _
- - - - - 78808 — —




FLOPPY DISK/HARD DISK

Western

Description Psall\—nt% Fuijitsu NEC Digital Intel Siemens Rockwell
Floppy Disk Controller FDC1791-02 MB8876 —_ FD1791-02 — SAB-1791 —
Floppy Disk Controller FDC1792-02 — —_ FD1792-02 — —_ -
Floppy Disk Controller FDC1793-02 M8877 — FD1793-02 — SAB-1793 —
Floppy Disk Controller FDC1794-02 - — FD1794-02 — - —
Floppy Disk Controller FDC1795-02 — — FD1795-02 — SAB-1795 —
Floppy Disk Controller FDC1797-02 —_ — FD1797-02 — SAB-1797 —
Floppy Disk Controller FDC9791 MB8876* — FD1791-02* — SAB-1791* -
Floppy Disk Controller FDC9793 m8877* — FD1793-02* — SAB-1793* —
Floppy Disk Controller FDC9795 — — FD1795-02* — SAB-1795" —
Floppy Disk Controller FDC9797 — — FD1797-02* — SAB-1797* —
Floppy Disk Controller FDC765A — wPD765A — 8272A — 765A
Microfloppy Disk Controller FDC7265 — nPD7265 — — — —
Floppy Disk Controller FDC765A-2 — wPD765A-2 — — — —
Floppy Disk Controller FDC72C65 — rPD72065C — — —_ —
Microfloppy Disk Controller FDC72C66 — wPD72066C — — — -
Floppy Disk Data Separator FDC9216 — — FD9216 — — —
Floppy Disk Data Separator FDC92C36 — — FD92C32 —_ — —
Hard Disk Controller FDC7261A — nPD7261A — — — —
Hard Disk Controller HDC1100-XX — - WD1100-X —_ — -
Universal Disk Controller HDC9224 — rPD7260™ — — — —

*SMC part will replace cited device with no changes required.
**Functional Equivalent.
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Innovation in Microelectronic

Technology is the Key to Growth at
Standard Microsystems.

Since its inception, Standard Microsystems has been a leader in creating new
technology for metal oxide semiconductor large scale integrated (MOS/LSI) and
very large scale infegrated (MCS/VLSI) circuits.

Standard Microsystems’ COPLAMOS® silicon gate n-channel process, licensed to
over 15 prominent semiconductor companies, is the defacto standard for high
speed, high density infegrated circuits.

COPLAMOS® utilizes a self-aligned, field-doped, locally oxidized structure fo elim-
inatfe parasitic currents and shunt capacitance, allowing the tight packing of cir-

cuitry essential for VLS|, yet with performance rivaling that of bipolar fechnologies.

In addition, on-chip generation of substrate bias, also pioneered by Standard
Microsystems, when added to the COPLAMOS® technology, results in the ability
to design dense, high-speed, low-power n-channel MOS integrated circuits
through the use of one external power supply voltage.

Another Standard Microsystems’ innovation is the CLASP® process. CLASP® pro-
vides a fast turnaround, easily programmalble semi-custom LSI technology
through the use of ion implantation fo define either an active or passive device
in the matrix of a memory or logic array. This step is accomplished after all wafer
manufacturing steps are performed including metalization and final passivation
layer formation. Thus, the wafer can be tested and stored until customer needs
dictate the application, a huge saving in turnaround time and inventory costs.

These innovations in both process and circuit technology have received wide-
spread industry recognition. In fact, many of the world’s most prominent semicon-
ductor companies have been granted patent and patent/technology licenses
covering various aspects of these technologies. The companies include Texas
Instruments, IBM, General Motors, ITT, Western Electric, Mostek, Hitachi, Fujitsu,

National Semiconductor, Mitsubishi, NEC, AT&T, Data General, and Oki Electric,
among others.

Over the past few years, scientists and engineers at Standard Microsystems have
been developing a fechnology to significantly reduce the sheet resistivity of the

gate material used in MOS, dramatically decreasing internal time constants in
MOS devices.

13
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This technology replaces the polycrystalline silicon normally used in n-channel
MOS devices with an alternate material, titanium disilicide. This has enabled
Standard Microsystems to become the first semiconductor manufacturer fo
market and sell MOS/VLSI circuits which employ a metal silicide fo replace the
conventional doped polycrystalline silicon layer.

Standard Microsystems is continuing its fechnological leadership with the infro-
duction of new products utilizing advanced low power n-well and p-well CMOS
processes.

We've Established a Position as the
Industry Leader in Microprocessor
Peripheral Products with a Steady String
of Industry “Firsts”.

Innovation at Standard Microsystems extends far beyond new processes.
Standard Microsystems has established a position as the industry leader in micro-
processor peripheral products with a steady string of industry “firsts”.

Standard Microsystems has continually recognized the need for communication
controllers fo handle the latest data communication protocols. As a resulf,
Standard Microsystems has infroduced many new products in the area of data
communications. Among these are the COM2601, the first synchronous receiver/
transmitter for bi-sync protocols, and the COM5025, the first multiprotocol
receiver/transmitter for all standard bit and byte oriented synchronous protocols,
including SDLC, HDLC, ADCCP, bi-sync, and DDCMP.

Recognizing the office automation requirement for distributed processing via
local area networks, SMC was the first to sell a monolithic VLSI circuit for Local
Area Network Control, the industry standard COM9026, a complete controller for
token-passing LAN systems. Other areas pioneered by SMC, with the introduction
of unique monoalithic confrollers, include two important IBM families of computers
with large installed bases and very high growth rate. The COM9064 is the first sin-
gle controller for the IBM 3270 Coax Type “A” protocol, while the COM52C50 is the

o
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first and only single chip controller for the IBM System/3x that is commercially
available inthe market.

SMC also has a first in the area of military standards with the COM1553B control-
ler. This device integrates all the functions necessary to implement the MIL-STD-
1553B communication protocol adopted as a standard by the three branches of
the military in the US.

These data communications firsts offer designers cost effective solutions to the
problems of connecting small computers to each other and to Mainframes.

In another area, CRT display systems have traditionally required a great deal of
support circuitry for the complex timing, refresh and control functions.

This need led the engineers at Standard Microsystems fo develop the CRT5027
Video Timer and Controller (VTAC®), the first CRT controller to provide all of these
functions on a single chip. The display, graphics and atiributes control functions
were then all combined for the first fime in the CRT8002 Video Display Attributes
Controller (VDACS®).

Another major achievement has been the development of the “next generation”
Video Processor And Controller (VPAC®), the CRT9007. Besides replacing up to 80
SSIand MSI TTL devices, the VPAC® is the first CRT controller fo provide a hardware
solution to many of the software problems of CRT Video Controller design. The
CRT9007 is the basis of a complete high performance, low cost, CRT control fam-
ily, which includes single and double row buffers, and a variety of Video Afiribute
Controllers utilizing the COPLAMOS® technology o run from 20 MHz to 33 MHz.
The various elements of the VPAC® family can be selected to provide the optimal
video control solution from low o high end systems.

Most recently, the CRT9028 VILC and CRT9053 EVILC have integrated the entire
video and atiribute control functions, as well as the character generator, all on
one VLS| circuit. A complete terminal can be built using these devices with just the
inclusion of a RAM and microprocessor.

Standard Microsystems has spearheaded many developments in the rotating
memory area as well. Extracting the actual stored data and clock signals from
the distorted and jittery signal provided by a floppy disk drive has historically
required not only a large number of analog components, but finicky production
line adjustments. Both of these problems are solved by SMC products. The
FDC9216 Floppy Disk Data Separator provides a revolutionary single chip solution
to the data separation problem in a single 8 pin mini-dip package. Utilizing both
long-term and short-term timing correctors, the FDC9216 requires absolutely no
external components or adjustments. The FDC9229 Floppy Disk Interface Circuit
provides, in addition o the digital data separator, a clock generator, precom-

SECTION 1l
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pensation generator, and head load timer. The new FDC9236 and FDC9239 pro-
vide even higher resolution data acquisition with the additional benefit of low
power CMOS technology. The FDC9236 and FDC9239 are pin for pin replace-
ments for the FDC9216 and FDC9229. SMC's FDC9238 offers high resolution,
CMOS technology, and FDC765 compatibility, all in a 14 pin package.

Along with these data separators, Standard Microsystems offers a broad line of
floppy disk controllers, including the FDC9266, FDC9267, and FDC9268, which
combine the industry standard FDC765A Floppy Disk Controller with a choice of
SMC Data Separator/Precompensation Generators, all on one chip. The
FDC9266, FDC9267, and FDC9268 provide the highest level of integration in
floppy disk control circuits.

The HDC9224 Universal Disk Conftroller is the first IC to control not only hard disks,
but also floppy disks and the tape drives used to back up the disks, as well. In
addition, it offers user transparent error detection and correction for up to four 16
head drives.

Hard disk drives suffer from the same signal distortion and jitter as floppy disk
drives. SMC provides a choice of Hard Disk Data Separators o solve this problem.
The HDC9226 enhances the HDC9224 by providing hard disk data separation
with a soft error rate as low or lower than that of the drive itself. The HDC9227 Dual
Data Separator includes both a Hard Disk Data Separator and a high resolution
Floppy Disk Data Separator on a single chip. Designed for use with either the
HDC9226 or HDC9227, the HDC9223 Analog Data Separator Support chip
includes all the active analog circuit components needed to form a phase
locked loop for performing hard disk data separation.

The HDC9225, when used with the HDC9224, greatly reduces the total number of
IC's required by a hard disk control system, while permitting low cost RAMs o be
used in a dual-ported configuration to improve system performance.

Achievements like these help keep Standard Microsystems’ custom and standard
products in the forefront of fechnology, with increased speeds and densities and
a lower cost per function.

Improvements in Processing and
Manufacturing Keep Pace with
Advances in Semiconductors.

With the phenomenal growth of the electronics industry, innovation is, of course,
gighly desirable. But, if the products are to perform as designed, they also have to
e reliable.

That's why at Standard Microsystems we take every means fo insure the utmost
quality and dependability. Consequently, “state-of-the-art” applies not only to
our products, but to the way we manufacture them.

In wafer fabrication, the latest equipment and techniques are employed. In
addition to conventional processing equipment, we use ion implantation tech-
nology extensively. We also use plasma reactors for much of our etching and
stripping operations to maintain tight tolerances on process parameters. Perkin
Elmer scanning projection printers and TRE mask steppers assure that the critical
photolithographic requirements of the latest small geometry processes are met.

Standard Microsystems’ commitment to excellence is further demonstrated in
the use of the latest Fairchild, Megatest and Genrad testers. Our full service
cabability lets us make full use of the technologies we develop. We can produce
any quantity of semiconductors customers may require. What's more, we can
provide our customers with the fast delivery times that they require in foday’s
increasingly competitive environment.

16




Standard Microsystems’ Custom Capability.

Custom MOS. A Smali Revolution
with a Large Impact.

Remarkable advances in semiconductor
technology, combined with the availability of
quality, low-cost electronics, continue to
open new markets for products incorporatfing
micro-electronic components.

Today, metal-oxide semiconductor/large
scale integrated (MOS/LSI) circuits are integral
components in computers and computer
peripherals, automobiles, televisions, electri-
cal appliances, data communications, bank
terminals, felephones and a host of other sig-
nificant applications.

With further applications for large scale
integrated and very large scale integrated
(VLSI) circuits being discovered every day,
one thing is certain. They will have a profound
effect on our lifestyle.

Custom Commitment.

Custom Products has its own management,
marketing, and engineering team that is fully
dedicated o developing and producing
standard cell semicustom and full custom
products.

Custom MOS/LSI is a major portion of our
business. A sizable portion of all our revenue is
a direct result of our custom MOS/LSI projects.

Over the years, Standard Microsystems has
developed custom circuits for a wide variety
of applications: Computers and computer
peripherals, telecommunications and data
communications, garage door openers and
burglar alarms, electronic tfoys and games,
musical instruments and more. Both over-the-
airand cable TV. systems have made use of
our custom circuits, One company’s line of
word processing equipment makes almost
exclusive use of our custom LS.

As a company committed to serve the cus-
fom marketplace, Standard Microsystems has
developed the resources and established
procedures for MOS/LSI and MOS/VLSI circuit
development that enables the company to
respond rapidly fo growing customer needs.

The Custom Option.

Standard Microsystems offers two custfom
design alternatives: fully crafted custom

17

design and cell library based designs. Where
reduction of chip size for lowest production
pricing in high volume is the dominant factor,
the fully crafted design method will provide
the best solution. However, development
costs and development time will be greatest.
Where quick turnaround and reduction of
engineering costs are dominant factors then
use of our cell library design approach will be
the better alternative, ‘

Regardless of the design approach, a cus-
tom circuit will provide—

Lowest Overall Cost.

The overall cost savings realized with custom
MOS/VLSI circuitry can be substantial, espe-
cially when high-volume production is
encountered.

Savings are effected in several ways.
Because custom designed circuits contain
only necessary components, the cost of
unused circuitry on standard microprocessors
or integrated circuits is eliminated. Costs for
froubleshooting, repair and warranty claims
are reduced. In addition, custom MOS can be
more economical over SSI and MSI when pur-
chase, inventory and assembly costs are con-
sidered. Also, when a system contains a large
amount of SSI and MS|, its custom counterpart
can significantly reduce power consumption.

Lowest Parts Count.

There are many applications where a single-
package custom LSl or VLSI circuit can out-
perform a microprocessor and its ROM and
RAM circuits while reducing costs. A custom LSl
unit can rapidly execute repetitive functions
using high speed logic. A microprocessor
needs time-consuming algorithms fo do the
same thing.

Highest Reliability.

Higher reliability is achieved, especially when
replacing circuits that contain significant
amounts of SSI and MSI. Fewer parts and sol-
der points reduce the failure rate and raise
the reliability. This means low MTIR (mean
fime to repair), which translates info lower
maintenance costs and higher customer
satisfaction.
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Minimum Size, Weight, Power Dissipation.

The size and complexity of printed circuit
boards are greatly reduced when using a
custom circuit. The custom circuit results in a
most compact package, specifically
designed to perform only the necessary tasks
utilizing minimum power and space.

Unique Proprietary Features.

Proprietary design is another major benefit. It
protects your design from would-be copiers
because it makes testing and support difficult.
This, coupled with the complexity of custom
semiconductor fabrication, makes duplicat-
ing your custom circuit far less probable.

A Complete Cell Library Design
System for Semicustom LSI/VLSI.

An idea whose time has come.

To prosper, if not survive, in today’s fast-paced
electronics industry, you must differentiate
your products from the competition.

This means designing in more features,
higher reliability and lower power consump-
tion, while reducing size to a minimum. Of
course, your next-generation products should
also cost less than their predecessors.

[ull custom CMOS LSI/VLSI is one way to
achieve these goals, but that approach has
definite limitations. For example, long devel-
opment times can upset scheduled product
introductions and high development costs
can significantly erode profit margins.

Fortunately, the availability of powerful
workstations and a new generation of CAD
software tools has created a viable alterna-
tive: Semicustom LSI/VLSI,

Now, Standard Microsystems Corporation is
offering you a complete semicustom design
system that combines the advantages of full
custom CMQOS with rapid turnaround, low cost
and virtually guaranteed first-time success.

We call our new system Customation™. It is
a “standard cell” design approach that uses
a database of proven building blocks and a
family of state-of-the-art software tools which
enable the engineer to both perform the
design and verify it with the utmost speed and
precision,

Atypical Customation™ design sequence
involves the use of a progression of software
design tools, with the output of one serving as
the input for the next.

CUSTOMATION™ is a trademark of Standard Microsystems Corporation

Although the designer is constantly moni-
toring this process, he is not actually “in line”.
Therefore, problems due to human error are
virtually eliminated and you're assured that
first silicon is working silicon.

The result? You get the semicustom ICs you
need quickly and your development and
production costs are reduced.

Bringing Process, Software and
Hardware Together.

Process technology you can count on.

For over a decade, Standard Microsystems
has been at the leading edge of n-channel,
silicon-gate process technology. Our pat-
ented COPLAMOS® process is used through-
out the world and is one of the most widely
licensed processes in the semiconductor
industry.

Now we've channeled our expertise info a
production-proven 3-micron, silicon-gate
CMOS process that's compatible with the
design rules of several other major semicon-
ductor manufacturers, including NCR Corpo-
ration, our contfractual alternate source. It's
the cornerstone of our Customation™ design
system,

Alarge, proven cell library.

The Customation™ cell library includes more
than 180 cells. Most emulate 74LS logic func-
fions, so your design engineers are already
familiar with them. The design system stores
the cell layouts, logical models and perfor-
mance characteristics of each cell in its data-
base. You can feel confident about the
performance of these cells, too. They are
thoroughly characterized and have been
used successfully in numerous applications.

Standard Microsystems is dedicated to
incorporating more complex macrocells and
supercells into the library. These currently
encompass such functions as ROMs, RAMs,
and core microprocessors and, in the future,
will include data communications functions
as well as computer peripheral controllers
developed at SMC.

Industry-standard software.

Customation™ gives you a complete and
integrated set of software tools for design,
simulation, modeling, checking, and verifica-
fion test pattern generation.

COPLAMOS® s a registered trademark of Standard Microsystems Corporation.




Whenever possible, we've utilized “industry-
standard” software that provides a well-
proven package of design aids which many
of your engineers may already be comfort-
able using. It can also be licensed through
Standard Microsystems,

A turnkey workstation.

Standard Microsystems offers a complete
turnkey workstation design system that you
can use at your own facility. This system, along
with SMC's utility software, is optimailly confi-
gured for semicustom design, combining
high performance and ease of operation.
We are also constantly enhancing our soft-
ware to support other workstations and main-
frames. Workstations can be acquired directly
from the manufacturer or through special
arrangement with SMC.

Much of our software already runs on VAX
computers. We are currently porting our cell
library and software onto several other popu-
lar workstations. Please check with us on the
status support for your preferred workstation.

A Design Partnership.

Comprehensive training.

Even if you've never had IC design experi-
ence, Standard Microsystems can quickly
teach you to create cell-based ICs using
Customation™.

At our plant on Long Island, we conduct
classes for all skill levels, tailoring our instruc-
tion to your particular needs and experience
level. We cover all phases of design, and
you'll work on an actual Customation™ work-
station to get hands-on experience and
sharpen your design technique. You'll com-
plete the fraining session ready to produce
usable designs utilizing Customation™,

Do your design work at your place or ours.

A major benefit of Customation™ is the con-
frol it gives you over your design. You work at
your own pace—at your own facility, if you
wish—uverifying the logic through simulation
at each step of the way.

We provide everything you need to per-
form the design from schematic capture
through logic simulation and timing analysis.

Once you're sdatisfied with your design, we'll
perform automatic placement and routing
from your netlist. We then carry the process
through masks, wafers and prototypes.
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You also have the option of doing your
design work on a workstation located at one
of our convenient design centers or having
SMC engineers perform the entire design.

Technical support.

We offer continuing technical support for our
Customation™ users. Our application engi-
neers are experts in the use of the Customa-
fion™ design system and can provide prompt
assistance from our home office and our
regional sales offices. An applications engi-
neer assigned to your program will be avail-
able to assist you with any problems that may
arise during the course of the development.

Standard Microsystems has developed a
particularly strong applications expertise in
data communications, video displays, disk
controllers, and small computer peripherals
and can provide very extensive support in
these areas.
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Atypical design sequence.

If needed, you obtain a powerful CAD work-
station either from us or directly from the
workstation manufacturer.

We feach your design engineers all they
need to know about “front-end” design using
the Customation™ design system.

You design and verify logic on workstations
atyour own facility or at our design centers,
performing the logic simulations and gener-
ating the input and output test vectors.

You submit the resulting netlist to us for lay-
out and post-layout timing parameter
extraction,

We perform the chip layout with our cell
place-and-route program and return actual
layout timing parameters for designer review.
You sign off the design only after you are
totally satisfied with the final simulations using
actual parameters,

We fabricate prototype circuits.

SMC's design engineers can also perform
the full design or assume responsibility at any
step in the design process.

Fast Turnaround, Low Cos’r,
Guaranteed Results.

Working silicon within 8 weeks.

Fast turnaround is another important benefit
of Customation™. We can supply working
prototypes within eight weeks of receipt of
your signed-off netlist,

Design fime and logic simulation is
dependent on you, the customer, With an




experienced designer using our Customa-
tion™ design system, frontend design should
take approximately 4 weeks.”

Cost-effective chips.

Unit cost depends on a variety of factors: gate
count, complexity of inferconnect, package
cost and performance requirements. A Cus-
tomation™ design, however, almost always
results in a smaller die size than a compar-
able gate array design. This means lower
prices when you get into volume production.
Your system will have fewer ICs compared 1o
MSI, gate array, or microprocessor-based
designs, resulting in lower assembly and test
costs, lower power consumption and
enhanced reliability.

SMC will calculate and commit o a pro-
duction price for your Customation™ chip
based on your design specifications. This
means that you will know your exact produc-
fion costs before you undertake the design.

Second source security.

Standard Microsystems has signed a world-
wide, comprehensive agreement with NCR
Corporation, providing for the mutual second
sourcing and joint development of our CMOS
standard cell libraries.

Not only does this agreement assure com- -

patibility at both the process and netlist level,
it merges together two of the most innovative
and well-respected cell libraries in the semi-
conductor industry. The common library will
be supported on the four leading work-
stations: Daisy, Mentor, Valid Logic and
Metheus/CV.

The agreement also calls for ongoing tech-
nical cooperation. Both companies are com-
mitted fo the enrichment of the cell library
through the addition of MSI cells and super-
cells. Our joint effort will continue with the
development of next-generation, fine-line
geometry process technologies.

Guaranteed results.

With Customation™, you're virtually guaran-
teed first ime success. We've designed our
system for outstanding accuracy with a num-
ber of strategic checkpoints to find and elimi-
nate problems before the circuit is fabricated.
In fact, we guarantee you'll get the results
you want by making the following commit-
ment: "Standard Microsystems will bear the
cost of any design iteration that is required as
a result of an error in cells, utilities and design
tools making up the Customation™ system.”

The Full Design Custom Program.

Typically in a custom program where
Standard Microsystems performs all of the
operations—from design through to finished
product—the following sequence applies:

Evaluation.

The customer's system characteristics are
carefully evaluated from the information pro-
vided to defermine the feasibility of the cus-
tom approach, considering such factors as
system partitioning, functional performance,
operational environment, operating speed,
power requirements, process selection, pack-
aging and festing.

After concluding this evaluation, Standard
Microsystems will quickly provide a Quotation
to the potential customer, which will
include—

«a firm development schedule

«the non-recurring engineering charge (NRE)

« a production price schedule

System Definition.

Once the design is authorized, a thorough
specification review takes place between
Standard Microsystems’ engineers and the
customer’s engineers. In this critical phase,
Standard Microsystems’ years of successful
design experience are applied as an exten-
sion of the customer’s design resource in a
close working relationship.

Circuit Design.

Required functions are converted to detailed
MQOS logic. The logic is verified via advanced
logic simulation routines, utilizing our in-house
computers, VAX 11/785 and/or breadboard
emulators, Circuit simulation is done using
SPICE, MOSAID, and Standard Microsystems
proprietary software.

Artwork Generation.

At Standard Microsystems, device layout is a
blend of custom “hand-craffing” and sophisti-
cated CAD, using our Calma GDS | and GDS Il
color graphics systems, 1o achieve the opti-
mum composite drawing in terms of size and
schedule. Check plots are obtained on our
Xynetics and Versatec plotters, and
advanced design rule checks (DRC) and
electrical rule checks (ERC) provide compre-
hensive artwork verification.

*These design and prototype development cycles are based on a 1600 gate equivalent chip design.




Mask Fabrication.

Production tooling is obtained from qualified
mask vendors to Standard Microsystems’ -
exacting, above-industry standards. Colored
overlays of each mask layer are typically
used as a final check point.

Wafer Fabrication.

Standard Microsystems offers a variety of
processes, including a CMOS silicon-gate
process, and a range of n-channel silicon-
gate processes. We will determine the appro-
priate process to satisfy each customer’s
cost/performance requirements.

All wafer processing is done in our facilities,
utilizing state-of-the art equipment. Standard
Microsystems has made substantial invest-
ments in projection alignment equipment,
direct-step-on-wafer equipment, and
advanced ion-implantation, sputtering, dep-
osition and plasma etch equipment.

Assembly.

Standard Microsystems can provide a wide
variety of industry-standard packages, includ-
ing ceramic, plastic and CERDIP dual-in-line
types, flat-packs and chip carriers. The latest
in aufomated equipment, such as our auto-
matic wire bonders, insure high quality and
high volume throughout.

SMC PROCESS CHARACTERISTICS
TYPICAL
CHANNEL  SUPPLY MAX. FEATURES/
PROCESS  TYPE LENGTH VOLTAGES FREQ. COMMENTS
Q000 n-MOS | 4p +5, +12 30 MHz n-channel, si-gate process,
optional moderate to high
— 5, (optional) performance.
10000 Nn-MOS | 3p +5 45MHz very high performance
n-channel process.
20000 CMOS | 2 +5 60MHZ advanced si-gate CMOS
process.
30000 CMOS | 3p +3to +6 45MHz si-gate CMOS process.

Customer Owned Tooling.

An area of continuing inferest to Standard
Microsystems is that of Customer Owned Tool-
ing (COT) or Customer Supplied Tooling (CST).
In contrast to a full custom design program
where Standard Microsystems is responsible
for the MOS design, a COT/CST program is
one in which the design function will be com-
pleted by the customer or an outside design
house.

Many customers find it desirable to
develop anin-house LS| design capability, for
their internal circuit requirements. Standard
Microsystems can provide valuable assist-
ance in achieving this goal.

The customer then provides Standard
Microsystems with either a completed com-
posite drawing, a data base tape (in suitable
format), or an actual processing mask set.
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Whatever the entry level, Standard Micro-
systems is prepared o carry the program
through to completion.

If the design is in the formative stages, the
requirements will be studied and the most
suitable set of design rules will be provided.

If the design is already completed,
Standard Microsystems will examine the
design rules used and recommend which of
our processes is most compatible. If small vari-
ations to our “standard” processing are
required, they can usually be accommo-
dated at little or no expense.

Standard Microsystems has developed
comprehensive test sites that are incorpo-
rated into our masks for the purpose of para-
metric and quality assurance measurements.
Automated equipment collects and stores
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measurements from these test sites. If a cus-
tfomer purchases wafers from us, these meas-
urements are provided with the wafers. If a
customer chooses o have masks fabricated
himself, our test site can be provided for
incorporation into the masks.

Standard Microsystems is also prepared to
work with customers in establishing a suitable
test inferface which will enable us to provide
the wafer probe and final test operations. Of
course, packaging and burn-in are also
available.

Whichever approach is taken, Standard
Microsystems wants to participate in a part-
nership that makes best use of our respective
areas of expertise. We'll work together to
bring the project to completion; on time and
on budget.

Customer Interface.

Standard Microsystems is a “full capability”
company. We have the resources—an expe-
rienced staff and state-of-the-art equip-
ment—to design, process, package and test
our Custom MOS circuits.

Our customers are becoming increasingly
aware of the benefits of custom circuits in
their product lines. They know their products
and markets best. Some have developed the
technical expertise fo perform or participate
in the early design phases of a custom pro-
gram. For this reason, Standard Microsystems
offers a variety of customer interface possibili-
fies to serve the broadest possible market.

Communications: The Key to
Custom Development.

On every Custom program, we establish
communications with our customers that last
throughout the development and production
phases.

Our engineers work in an environment that
stimulates creativity while encouraging
adherence to pragmatic objectives. The sta-
tus of each program is closely monitored.
Strict scheduling, thorough program man-
agement and frequent customer contact
have become the hallmark of a Standard
Microsystems Custom program. Numerous
festimonials from safisfied customers give evi-
dence of our ability o perform—to specifica-
fion and on time.
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STANDARD MICROSYSTEMS CORPORATION

Cell Name

Logic Gate Cells

LS00
LS02
LS04
LS08
LS10
LS
LS20
LS21
LS25
LS27
LS28
LS30
LS32
LS37
LS40
LS51a
LS51b
LS54

LS55

LS64
| LS86
15133
15134

LS260
LS266
Buffer Cells
| LS125
LS126
L5240
15242
L5243
LS244
LS245
LS265a

LS265b
}Lssés
L5366

L8367
ILS3<58

Shift Register Cells
‘LSQS

Ls164
5166
5178
5179
5194
15195
|S198

5295

J-K Flip-Flop with Clear

D Flip-Flop with Preset & Clear

Hex D Flip-Flop with Direct Clear
Quad D Flip-Flop with Direct Clear
Octal D Flip-Flop with Tri-State Output

Dual Transparent Latch

Dual Transparent Latch

Quad Transparent Latch

Quad Transparent Latch with Clear
Dual Transparent Latch

STANDARD CELL LIBRARY
Description Cell Name Description
Flip-Flop Cells
2-Input NAND Gate LS73
2-Input NOR Gate LS74
Inverter LS174
2-Input AND Gate LS475
3-Input NAND Gate LS374
3-Input AND Gate LS377 Octal D Flip-Flop
4-Input NAND Gate
4-Input AND Gate 'L'§'7'§h Cells
4-Input NOR Gate with Strobe LS77
3-Input NOR Gate LS100
2-Input NOR Gate with Buffer 15116
8-Input NAND Gate LS375
2Input OR Gate Multiplexer]

2-Input NAND Gate with Buffer
4-Input NAND Gate with Buffer
2-Wide, 2-Input AND-OR-Invert Gate
2-Wide, 3-Input AND-OR-Invert Gate
4-Wide, 2-Input & 3-Inpuf
AND-OR-Invert Gate

2-Wide, 4-Input AND-OR-Invert
Gate

4-2-3-2 Input AND-OR-Invert Gate
2-Input Exclusive OR (XOR) Gate
13-Input NAND Gate

12-Input NAND Gate with

Tri-State Output

5-Input NOR Gate

2-Input Exclusive NOR (XNOR) Gate

Non-Inverting Tri-State Buffer
Non-Inverting Tri-State Buffer
Inverting Tri-State Buffer
Inverting Transceiver.
Non-Inverting Transceiver
Non-Inverting Tri-State Buffer
Octal Non-Inverting Transceiver
1-Input, Dual Complimentary
Output Gate

2-Input AND Gate
w/Complimentary Dual Output
Hex Non-Inverting Tri-State Buffer
Hex Inverting Tri-State Buffer
Quad Non-Inverting Tri-State Buffer
Quad Inverting Tri-State Buffer

4-Bit Parallel /O, Serial Input
Left/Right SR

8-Bit Parallel Output, Serial Input SR
w/Clear

8-Bit Parallel/Serial Input, Serial
Output SR w/Clear

4-Bit Universal Shift Register

4-Bit Universal SR with Async. Clear
4-Bit Bidirectional Universal SR
w/Clear

4-Bit Parallel Input/Output SR
w/Clear

8-Bit Bidirectional Universal SR
w/Clear

4-Bit Universal Shift Register

4-Bit Universal SR w/Async. Clear,
Tri-State Outputs

Selector Cells
LS151
LS162
LS153
LS157
LS158
L5253
LS352
LS353

Counter Cells
LS163a
LS169a

Decodet/
Encoder Cells
LS138

LS139

L5148

Comparator Cell

LS85
Arithmetic
Operator Cell
LS83

L5283

LS183

Parity Generator Cell

8:1 Multiplexer with Strobe

8:1 Multiplexer, Inverting

4:1 Multiplexer

Quad 2:1 Multiplexer

Quad 2:1 Multiplexer, Inverting
4:1 Multiplexer, Tri-State Output
4:1 Multiplexer, Inverting

4:1 Multiplexer, Tri-State, Inverting

4-Bit Syncronous Binary Counter
4-Bit Syncronous Binary Up/Down
Counter

3:8 Decoder with Enable
2:4 Decoder with Enable
8:3 Priority Encoder

4-Bit Magnitude Comparator
4-Bit Full Adder

4-Bit Full Adder
Full Adder

LS180 9-Bit Odd/Even Parity Checker
Input/Output Pads-
(Individual Gates)
LSO4IP Inverting Input Pad Buffer
LSO71P Non-Inverting Input Pad Buffer
LS74IP D Flip-Flop Input Pad Buffer (D input only)
LS14iP Schmitt Trigger Input Pad Buffer
LS040P Inverting Output Pad Buffer
LSO50P Open Drain,Inverting Output Pad Buffer
LSO70OP Non-Inverting Output Pad Buffer
LS740P D Flip-Flop Output Pad Buffer

(Q output only)
LSBI Bi-Directional Pad Buffer
STANDARD MICROSYSTEMS
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STANDARD MICROSYSTEMS CORPORATION

Cell Name

Gate Cells
AND8
AOI211
AOQI22
AOI31
EXNOR
EXOR
HBUF
MBUF
INBUF
INV
INV3/OUTINV
IOBUF
DLYCEL
L5125
LS240
15242
NAN2
NAN3
NAN4
NANS
NOR2
NOR3
NOR4
OR8
QAI31
INVT
TBUF

Latch &
Flip-Flop Cells
CCND
CCNR
DFF
DFFR
DFFRS
JKFF

LAT
LATBUF
LATR
LS74A
LS76A
LS100
LS116
LS175
LS164

LS194

SRBN
ubcC
PCL2

Multiplexer Cells
MUX2
L5154
LS153

Decoder/
Encoder Cells
LS138

L5139

STANDARD CELL LIBRARY
Description Cell Name Description
Counter Cells
8 Input AND Gate LS163A 4-Bit Syncronous Binary Counter
2-1-1 AND-OR-Invert LS169A 4-Bit Syncronous Binary Up/Down
2-2 AND-OR-Invert Counter
3-1 AND-OR-Invert Arithmetic Operator
Exclusive NOR Gate 1583 4-Bit Full Adder
Exclusive OR Gate L85 4-Bit Magnitude Comparator
High Drive Buffer
Medium Drive Buffer Analog Cells
Input Buffer ANSW Analog Switch
Inverter DS1248 Schmitt Trigger (1.2-1.8V)
High Drive INV/Output Buffer DS1238 Schmift Trigger (1.2-3.8V)
Input/Output Buffer DS1323 Schmitt Trigger (1.3-2.3V)
DelayCell DS1527 Schmitt Trigger (4.5-2.7V)
Non-Inverting Tri-State Buffer DS41728 Schmitt Trigger (4.7-2.8V)
Inverting Tri-State Buffer DS2028 Schmitt Trigger (2.0-2.8V)
Inverting Transceiver DS2232 Schmitt Trigger (2.2-3.2V)
2 Input NAND Gate OSCP General Purpose Oscillator
3 Input NAND Gate POR- Power On Reset
4Input NAND Gate VCM1 Voltage Reference (50uA)
5 Input NAND Gate VCM2 Voltage Reference (100uA)
2 Input NOR Gate VCM3 Vottage Reference (200uA)
3 Input NOR Gate OPAMP General Purpose Operational
4 Input NOR Gate Amplifier
8 Input OR Gate COMP0O5 High Speed Low Power
3-1 OR-AND-Invert Comparator
Inverting Tri-State Driver COMPG General Purpose
Non-Inverting Tri-State Driver Comparator
Pad Cells
INPD Input PAD
IOPD2S 2mA Split P-Channel I/O PAD
Cross Coupled NAND Latch IOPD4 4mA Input/Output PAD
Cross Coupled NOR Latch |OPD4S 4mA Split P-Channel I/O PAD
D Flip Flop 10PD8 8mA Input/Output PAD
D Flip Flop with Reset IPPD4 Input PAD with 400uA Pullup
D Hip Flop w/Set & Reset IPPD8 Input PAD with 800uA Pullup
J-KFlip Flop ODPD4 4mA 5V Open-Drain Output PAD
Transparent Latch ODPD8 8mA 5V Open-Drain Output PAD
Tri-Statable Transparent Latch ONPD4 4mA 7V Open-Drain Output PAD
Transparent Latch with Reset ONPD8 8mA 7V Open-Drain Output PAD
D Flip Flop with Set & Reset OPD4 4mA Output PAD
J-KFlip Flop OPD8 8mA Output PAD
Quad Transparent Latch OPPD4 4mA Tri-State Output PAD
Quad Transparent Latch w/Clear OPPD8 8mA Tri-State Output PAD
Quad D Flip-Flop w/Direct Clear PU30 P-Channel Pullup
8-Bit Paraliel Output, Serial Input PD30 N-Channel Pulldown
SR w/Clear supercells
& Bidirectional Universal SR ROM Supercell Modular ROM (542 bits)
Shift Register RAM Supercell Modular RAM (512 bits)
Up/Down Counter TIMER | Supercell 16-Bit Counter/Timer
Two Phase Clock 65CX02 Supercell 8-Bit Core Microprocessor
ATOD Supercell 8-Bit Analog to Digital Converter
SCC Supercell Serial Communication
) BRG Supercell Baud Rate Generator
Multiplexer Cell VCO Supercell Voltage Controlled Oscillator

8:1 Multiplexer with Strobe
4:1 Multiplexer

3:8 Decoder with Enable
2:4 Decoder with Enable

STANDARD MICROSYSTEMS
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STANDARD MICROSYSTEMS
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Quality Assurance
and Quality Control

Volume manufacturing of quality products requires a rig-
orous commitment on behalf of STANDARD MICRO-
SYSTEMS and all of its employees. Each phase of the
operation from design to shipping must adhere strin-
gently to documented procedures which have produced
a product of proven reliability.

The design of areliable product s assured by adherence
to tested and proven design rules. Any change in design
rules must be evaluated using a design-rule test vehicle.
Each new product is evaluated first by prototype wafer
runs and thorough preliminary production and device
characterization.

Manufacturing flow is monitored by Quality Control to
insure that parameters meet specifications on incoming
material, within the line and at outgoing inspection. Clean
room standards, calibration and work methods are also
monitored.

The Quality Assurance Department is the customer rep-
resentative with the primary responsibility of evaluating
product to current industry standards and related
responsibilities of evaluating developmental processes,
product and the standards themselves.

The following is a more detailed description of the types
of screening performed and how SMC is organized to
produce quality products. .

1.0 Scope

The measures taken by SMC to produce reliable inte-
grated circuits and the assembly/screening options
available to the customer are given in this section.

2.0 Approach

Factors relating to quality and reliability are discussed in
the following order: package options, screening, pro-
cess control, test and characterization, quality conform-
ance/reliability testing, and failure analysis.

3.0 Applicable Documentation

SMC internal specifications define every phase of pro-
duction and must be approved by the designated rep-
resentatives of Engineering, Manufacturing, Processing,
Quality Control and Quality Assurance departments.

3.1 Design Rules (DR-XX)

3.1.1 Geometric design rules define layout consider-
ations, alignment structures, critical-dimension targets,
and input-protection networks.

3.1.2 Electrical design rules define performance cri-
teria, measurement methods, device parameters and
process parameters.

3.2 Purchase Specifications (PS-XX)
All critical material is purchased to SMC specifications
from qualified vendors.

3.3 Process Specifications (WX-XX, AX-XX)

3.3.1 The procedures used for wafer processing and
assembly of microcircuits are fully documented.

3.4 Quality Control Procedures (QC-XX)

QC procedures define the sampling techniques, accept/
reject criteria and test methods used in quality audits.
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3.5 Quality Assurance Pl;oceddres (QA-XX)

QA procedures define methods for product/process
qualification, reliability testing and failure analysis.

3.6 Military Standards and Specifications

MIL-C-45662 Calibration System

Requirements

MIL-1-45208 Inspection System
Requirements

MIL-M-38510 General Specification for Micro-
circuits

MIL-M-55565 Packaging of Microcircuits

MIL-STD-105 Sampling Procedures and Tables
for Inspection by Attributes

MIL-STD-883 Test Methods and Procedures for
Microelectronics

MIL-STD-1331 Microelectronics Terms and

Definitions

4.0 Package Options, Features

4.1 Ceramic (no suffix)

Gold plating on external leads and die cavity, gold eutec-
tic die attach.

4.2 Cerdip (Suffix “CD”)

Meets MIL-STD-883 internal moisture content require-
ments of Method 5005. Substrate connections are made
through jumper chips, gold eutectic die attach.

4.3 Plastic (Suffix “P”)

The plastic used is a B-type epoxy or an approved -

advanced type having a better resistance to a humid
environment.
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5.0 Screening Options

5.1 High-Reliability Screening

The routing is as defined in MIL-STD-883 Method 5004
for Class B product. Periodic Quality Conformance data
(para. 9.2) is taken on generically similar parts. A sample
flow chart for ceramic product is given on page 30.
5.1.1 Internal Visual

Both Die and Preseal Visual inspections are to the cri-
teria of Method 2010, Condition B of MIL-STD-883. An
AQL audit is performed on each lot by Quality Control.
5.1.2 Stabilization Bake

All parts are given the stabilization bake according to
Method 1008, Condition C of MIL-STD-883.

5.1.3 Temperature Cycling

All parts are subjected to 10 cycles of —65°Cto + 150°C
per Method 1010, Condition C of MIL-STD-883.

5.1.4 Constant Acceleration

All parts are subjected to a 30,000 g force in the Y1 ori-
entation per Method 2001, Condition E.

5.1.5 Seal

Hermeticity testing is performed to conditions A and C
of MIL-STD-883 Method 1014.

5.1.6 Pre burn-in Electrical Test.

Ordinarily this is the same as final electrical test.

5.1.7 Burn-in

Condition A and Condition D of MIL-STD-883 Method
1015 are available. The stress is applied for 160 hours at
125°C or at other temperatures according to the time-
temperature regression.

5.1.8 Final Electrical Test

Verifies functional and parametric performance to the
device specifications.

5.1.9 Final Visual Inspection
All parts are inspected to Method 2009 of MIL-STD-883.

5.2 Standard Screening

Standard Screening is designed for the industrial-
commercial customer and is available in all package
types. For hermetic packages, temperature cycling,
centrifuge and hermeticity are specified as well as die,
preseal, and final visual inspection.

5.2.1 Standard Die and Preseal Visual Inspections
(AC-04, AC-08, AD-04, AD-09, AP-98, AP-92, QC-32,
QC-33)

These inspections were developed from Method 2010 of
MIL-STD-883. The inspection criteria are specific to
SMC’s PMOS, NMOS COPLAMOS® and CMOS
technologies. )

5.2.2 Temperature Cycling (AC-15, AD-13)

Temperature cycling is performed to the MIL-STD-883,
equivalent of Method 1010 Condition C, —65°C/ +150°C,
ten cycles.

5.2.3 Constant Acceleration (centrifuge)(AC-16, AD-14)

Constant Acceleration is performed to the MIL-STD-883,
equivalent of Method 2001, Condition E, 30,000 g in the
Y1 orientation.

5.2.4 Hermeticity (AC-11, AD-15)

Includes fine and gross leak testing to SMC equivalent
of MIL-STD-883 Method 1014 Conditions A and C.
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5.2.5 Final Electrical Test

Verifies functional and parametric performance to the
device specifications.

5.3 Custom Screening

Certain applications require special screening which can
be arranged upon request.

6.0 Electrical Test

6.1 Probe and Final Test

SMC test programs are developed by Test Engineering
and verified by device characterization. An approval pro-

cedure is required for the transfer of a new test program
or a revised test program from engineering to production.

6.2 Characterization/correlation
Characterization of parts and correlation of test results
with customer incoming testing performed on SMC test
equipment, including Megatest and Sentry™, and Gen
Rad test systems.

6.3 Product Engineering

SMC product engineers characterize parts to improve
processing target parameters and test correlation with
customers.

7.0 Purchased Material

Manufacturing materials are purchased from qualified
vendors to SMC procurement specification.

8.0 Quality Control

The Quality Control Department reports to the Vice
President of Quality Assurance. QC is responsible for
incoming inspection, in-process audits, out-going
inspection, document control, processing returned
material and certification of compliance to specification.

8.1 Incoming Inspection

Inspectors verify critical parameters on all material used
in manufacturing. The department maintains an
approved vendor list and interfaces directly with vendor
QC departments.

8.2 In-process Audits

QC performs an on-going monitoring of wafer process-
ing, test and assembly functions.

8.3 Outgoing Audit

QC inspectors verify proper documentation and perform
an external mechanical/visual inspection prior to
shipment.

8.4 Document Control

All procedures for design, wafer processing, assembly,
quality control and quality assurance are maintained by
document control.

8.5 Returned Material Processing

Returned material, whether for device performance or
clerical reasons, is processed through visual and elec-
trical testing.

8.6 Certificates of Compliance

Certificates of Compliance are available for specified
screening and/or for products ordered under a customer
part number/specification.

9.0 Quality Assurance
The Quality Assurance Department is the customer’s




representative and is independent of the product line and
manufacturing organizations. Quality Assurance is
responsible for reliability assessment of new and exist-
ing processes, material analysis, failure analysis, cali-
bration and development of evaluation methods.

9.1 Process Qualification

All new processes and process revisions must equal or
exceed the reliability of existing processes on applicable
sections of the SMC Quality Conformance Test.

9.2 Quality Conformance Test

Samples of finished product are tested periodically to the
criteria of QA-01 (see table 1). This test sequence pro-
vides historical data which is also used for qualification
of new products and processes. The various subgroups
contain tests referenced in Method 5005 of MIL-STD-883
as well as tests designed around industry requirements
not yet incorporated in military standards.

9.3 Analysis

9.3.1 The analytical facilities include a scanning elec-
tron microscope equipped with energy dispersive X-ray
(EDX), an infrared microscope, optical microscopes, a
laser cutter, metallurgical equipment, an X-ray unit and
electronic test instruments.

9.3.2 Scanning electronic microscopy is used in the
periodic evaluation of workmanship in wafer processing
and assembly, to support engineering efforts at process
development and improvement, and in failure analysis.

9.3.3 Failure Analysis is performed upon request by
sales, marketing or manufacturing organizations and is
also performed on reliability test failures. The failure
analysis procedures support the development of new
product, process improvements, and the evaluation of
screening methods.

9.3.4 Material analysis is performed on layers of the
integrated circuit and on packaging to support the engi-
neering development. This characterization is per-
formed on in-house facilities. Independent outside
analytical laboratories are used to supplement SMC
facilities if and when required.

9.4 Calibration

The Quality Assurance Calibration Laboratory specifies
calibration intervals, performs calibration and maintains
calibration records. The laboratory is traceable to the
National Bureau of Standards. )

10.0 Lot Traceability

SMC maintains traceability on all product types in all
packaging options (including plastic). The information
available includes:

10.1 Wafer Processing Records

Sign-off and date on all operations, critical measure-
ments and inspection records.

DATE CODE INTERPRETATION

86 6 M M

the last two digits of the number of year —j—l

the calendar week of the year

lot identification suffix

BI = BURN-IN (WHEN APPROPRIATE)

M --=--==-=-=="-="-r 1/
(DEVICE TYPE)
SMC (DATE CODE)
PIN 1
INDICATION—p=®
| Sy N S JId
TOP MARKING
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10.2 Wafer Lot Acceptance (Mapping)

Device parameters are recorded using a high-speed
Accutest™ 3600 system. Further evaluation is per-
formed using an HP 4145A semiconductor parametric

analyzer.

TABLE 1—QA-01 QUALITY CONFORMANCE

10.3 Wafer Probe and Final Test Data

These are correlated with mapping results to develop
optimized process targets and yield improvement.

10.4 Assembly Records

Inspection results and screening throughput are re-
corded with date and sign-off for each lot.

GROUP B TESTS
Mil Std Quantity/
SMC Test 883 accept no. or Frequency
Test Method Method Condition LTPD Package Type

Subgroup 1

Physical dimensions 2016 2 devices every package
(no failures) lot

Subgroup 2

Resistance to solvents QC-21 2015 Marking Permanence 4 devices every
(no failures) shipment

Subgroup 3

Solderability QC-15 2003 Soldering temperature of 15 periodic
245 + 5°C conformance

Subgroup 4
Interna! visual and QC-33 2014 Failure criteria from design 1 device Lo
mechanical and construction (no failures) periodically

requirements of applicable
procurement document

Subgroup 5 L
Bond strength 2011 15 periodic
}1) Thermosonic QC-31 (1) Test conditicn C or D conformance

2) Ultrasonic or wedge (2) Test condition C or D all hermetic
Die shear strength QC-35 2019

Subgroup 6
Internal water-vapor 1018 5,000 ppm maximum water 3 devices periodic -
content content at 100°C (no failures) or conformance

5 devices all hermetic
(1 failure)

___g_Sub roup 7 . periodic
Seal AC-11 1014 As applicable 5 conformance
(ag Fine all hermetic
(b) Gross

Subgroup 8
Electrical parameters Group A, subgroup 1 15 new device
Electrostatic discharge QA-11 3015 Test condition A or B types
sensitivity
Electrical parameters Group A, subgroup 1

GROUP C TESTS—DIE RELATED
Mil Std Quantity/
SMC Test 883 accept no. or Package
Test Method Method Condition LTPD Type
Subgroup 1
Steady state life test QA-02 1005 Test condition to be 5 all
specified (typically
) 1,000 hours at 125°C)
End-point electrical Final test As specified in the
parameters applicable device
specification

Subgroup 2
Temperature cycling AC-15 1010 Test condjtion C, 10 cycles 15 all
Constant acceleration AC-16 2001 Test condition E min. hermetic

Y, orientation only
Seal 1014 As applicable
(a) Fine AC-11
(b) Gross
Visual examination QC-22
End-point electrical Final test As specified in the

parameters

applicable device
specification
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GROUP D—PACKAGE RELATED

Mil Std Quantity/
SMC Test 883 accept no. or Package
Test Method Method Condition LTPD Type
Subgroup 1
Physical dimensions 2016 15 all _
Subgroup 2 =
Lead integrity QC-19 2004 Test condition B2 (lead 15 all ,%
fatigue ]
Seal AC-11 1014 As applicable all »
(a) Fine hermetic
(b) Gross .
Lid torque 2024 As applicable cerdip only
Subgroup 3
Thermal shock 1011 Test condition B, 15 cycles 15 all
Temperature cycling AC-15 1010 Test condition C, 100 hermetic*
cycles
Moisture resistance 1004
Seal AC-11 1014 As applicable
(a) Fine
(b) Gross
Visual examination Per visual criteria of
Method 1004 and 1010
End-point electrical As specified in the
parameters applicable device
specification
Subgroup 4 -
Mechanical shock 2002 Test condition B minimum 15 all
Vibration, variable 2007 Test condition A minimum hermetic
frequency S
Constant acceleration AC-16 2001 Test condition E minimum,
Y, orientation
Seal AC-11 1014 As applicable
(a) Fine
(b) Gross
Visual examination
End-point electrical As specified in the
parameters applicable device
specification
Subgroup 5
Salt atmosphere 1009 Test condition A minimum 15 all
Seal AC-11 1014 As applicable hermetic*
(a) Fine
(b) Gross
Visual examination Per visual criteria of
Method 1009
Subgroup 6
Internal water-vapor 1018 5,000 ppm maximum water 3 devices all
content content at 100°C (no failures) hermetic
or 5 devices
(1 failure)
Subgroup 7
Adhesion of lead finish 2025 15 all
Subgroup 8
Humid Environment QA-04 1000 hours 85°C/85% 15 plastic
Relative Humidity
End-point electrical Final test
parameters
Subgroup 9
Autoclave (Pressure QA-05 48 hours at 2 atm 121°C 15 plastic
Cooker)
End-point electrical Final test
parameters
" packages having gold plating thicknesses of 200 microinches or less are not required to pass subgroups 3 and 5.
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CERAMIC

WAFER LOT ACCEPTANCE ]

I
WAFER PROBE J

_I AC-01 WAFER LOT |

VISUAL AUDIT
AC-14 SAW |
1
AC-02 BREAK
1

AC-03 DIE PLATE

I
AC-04 STD DIE VISUAL

I
QC-32 DIE INSPECTION AUDIT

AC-05 DIE ATTACH

— QC-35 DIE SHEAR AUDIT |

f
| Ac-06-AL WIRE BOND |[ AC-07-AU WiRE BOND |
|

I QC-31 BOND STRENGTH AUDIT |

AC-08 PRE-SEAL VISUAL INSP I

[ T

[ QC-33 PRE-SEAL AUDIT |
I

| AC-09 SEAL |
1

[ AC-10 MARK |

| QC-21 MARK PERM AUDIT |

‘ AC-15 TEMP CYCLE -65/+150°C 10 CY |

L AC-16 CONST ACCEL Y1-30,000 G

AC-11 HERMETICITY

I
AC-12 TRIM

!

|

I : |
FINAL TEST ]

+
PACK ]

I

l
|
|
L
l

OUTGOING INSPECTION |

H QC-22 QUALITY CONTROL AUDIT |

SHIP |

The Quality Control Department reports at the same level
as the manufacturing, test and process engineering
departments. QC is responsible for incoming inspec-
tion, in-process audits, out-going inspection, document
control, processing returned material and certification of
compliance to specification.

HI REL AVAILABLE

ON ALL HERMETIC PACKAGES*

l

WAFER LOT ACCEPTANCE |

I

WAFER PROBE |

_[ AC-01 WAFER LOT
VISUAL AUDIT

AC-14 SAW ]

1

AC-02 BREAK ]

AC-03 DIE PLATE |

AC-18 HI REL VISUAL
METHOD 2010 COND. B

QC DIE VISUAL AUDIT
METHOD 2010 COND. B

1

AC-05 DIE ATTACH j

1

METHOD 2019
DIE SHEAR STRENGTH

1
| Ac-06-AL V:/IFIE BOND | [AC-07-AU WIRE BOND|
]

I
METHOD 2011 BOND STRENGTH _I

AC-18 HI REL VISUAL
METHOD 2010 COND. B

|

PRE-SEAL VISUAL AUDIT
METHOD 2010 COND. B

AC-09 SEAL ]

AC-10 MARK |

—l QC-21 MARK PERM AUDIT l

METHOD 1008 STABILIZATION BAKE '

METHOD 1010 COND. C
TEMP CYCLE

METHOD 2001 COND. E
CONSTANT ACCELERATON

METHOD 1014 SEAL
(HERMETICITY)

|
AC-12 TRIM |

METHOD 2016
PHYSICAL DIMENSIONS

PRE-BURN-IN TEST i
I

METHOD 1015 BURN-IN

1T I

: ]
FINAL TEST ]
I
PACK |

METHOD 2009
EXTERNAL VISUAL

I

OUTGOING INSPECTION I

——l QUALITY CONTROL AUDIT

SHIP ]




PLASTIC (NOTE 1)

CERDIP

[ WAFER LOT ACCEPTANCE 1 [ WAFER LOT ACCEPTANCE ]
[ WAFER PROBE ] — WAFER PROBE ]
[ AP-99 SAW/BF!IEAK/DIE PLATE ] — AD-01 WAFER LOT VISUAL AUDIT

1 AP-97 LEAD FRAME INSPECTION ] [ AD-06 SAW ]
[ AP-98 SECOND OPTICAL DIE VISUAL | [ AD-06 lBFlEAK |
[ DIE VISUAL AUDIT H| [ AD-03 DIE PLATE ]
[ AP-96 DIl %ATTACH ] [ AD-04 STANDAlRD DIE VISUAL ]

— AP-95 DIE SHEAR TEST | [ QC-32 DIE V{SUAL AUDIT Il
[ AP-94 GOLD WIRE BOND | [ AD-05 DIE]E ATTACH ]

— AP-93 WIRE PULL TEST

| —

AP-92 THIRD OPTICAL PRE-SEAL VISUAL |
[

PRE-SEAL AUDIT ]

QC-35 DIE SHEAR AUDIT

AD-07 WIRE BOND, ULTRASONIC
AD-10 WIRE BOND, AUTO

— AP-91 MOLD COMPOUND INSPECTION

| — QC-34 PRE-SEAL FUNCTIONAL AUDIT

]

AP-90 MOLD |
|

AP-87 BACKl-SlDE MARK |

AP-89 TRIM/FORM ]
TRIMIFORM

AP-88 SOLDER DIP ]

AP-87 MARK |

OPEN/SHIORT TEST |

e isininlials

AP-86 EXTERNAL VISUAL ]

QC-05 INCOMING INSPECTION FOR MATERIAL,
RECEIVED FROM CONTRACT ASSEMBLERS

—1 QC-21 MARKING PERMANENCE |

FINAL ELECTRICAL TEST ]
[

PﬁCK |

[
L
[

OUTGOING INSPECTION ]

] QC-22 QUALITY CONTROL AUDIT ]

L

SHIP ]

Note 1—Plastic assembly is sub-contracted. Assembly

operations are controlled by SMC approved
sub-contractor specifications.
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— QC-31 WIRE PULL AUDIT

1

[ AD-09 PRE-SEAL VISUAL INSPECTION |
[__QC-33 PRE-SEAL VISUAL INSPECTION AUDIT |

AD-11 SEAL |
|
AD-12 MARK ]
D12

[ AD-13 TEMP CYCLE ]
T

[ AD-14 CONST %'\CCELERATION |

AD-15 HERMETICITY ]
|

[ PS-10 TIIN PLATE ]

[ PS-10 TIN PLATING INSPECTION AUDIT |

— QC-15 SOLDERABILITY AUDIT

’_—1 QC-21 MARKING PERMANENCE AUDIT

AD-1(?TF!IM ]

[ FINAL ELECTRICAL TEST ]

[ PACK ]
|

[ OUTGOING INSPECTION ]

— __ QC-22QUALITY CONTROL AUDIT

[ SHIP ]







1, 1%, 8 stop bit, enhanced dlstortion
ma.rgm

Part Max |
Number Name Description Baud Rate
COM 1553A : MIL-STD- MIL-STD-1553A Manchester Interface
' 1553A Controller 1 MB
. Controller
COM 1853B | MIL-STD- MIL-STD-1553B Manchester Interface
- 18538 Bus Controller/Remote Terminal 1 MB
. Controller :
COM 1671 ASTRO Asynchronous/Synchronous
Transmitter/Receiver, Full Duplex, 5-8 1 MB
data bit, 1X or 32X clock
COM 1863 | UART Universal Asynchronous Receiver/
‘I‘ra.nsmmer Full Duplex, 5-8 data bit,

UART

COM 2017

Universal Asynchronous Receiver/
Transmitter, Full Duplex, 5-8 data bit,

1,1%%,2 stop bit (use 8017 for new designs)

_COM 3502

Universal Asynchronous Receiver/
Transmitter, Full Duplex, 5-8 data bit,
1, 2 stop bit (use 8502 for new designs)

COM R601

USRT

Universal Synchronous Receiver/
Transmitter, STR, BSC, Bi-sync
_compatible

‘COM 2651

USART/PCI

Universal Synchronous/Asynchronous

- Receiver/Transmitter, Programmable
Communication Interface, Internal
“Baud Rate Generator, 1X, 16X, 64X clock

COM 2661-1
. 5

31

USART/EPCI

Universal Synchronous/Asynchronous
Receiver/Transmitter, Programmable
Communication Interface, Internal

COM 5025

-COM 5250

Multi-Protocol |
USYNRT

TWINAX

SDLC, HDLC, ADCCP, Bi-syn¢, DDCMP.
compa,t).ble a,utoma.tic bit stui‘fmgl
_stripping, frame detecmon/genera,tion, :
 CRC generation/checking, sync detection

| Interface Controller for IBM System/
34, 36, 38 designated TWINAX or

5250 environment, CMOS

GPIB -
_Interface

_Intelligent Interface Oontroller
_for GPIB (IEEE-488-1978)

| ocTAL UART

32 Bit CRC
‘Generator/
Checker

. 8 UART’s, 8 Baud Rate Generators plus

control logic and modem signals an
onasinglechip

Companion device to COM 5025
Dual 32 bit ORC GeneratorlCheck 3

VT

‘ ;Um . sa.l Asynchronous Receiver/ .
Transmitter, Full Duplex, 5 8Eda.ta, bn; ;

1,172 stopblt (compa.t

_COM 2017

Universal Asynchronous Receiver
Transmitter, Full Duplex, 5-8 data bit,
1,12 stop bit. enhanced distormon i
‘margm . .

 Universal Asynchronous Re eeiver/
Transmitter, Full Duplex Wit.h bm1t~
Baud Rate Genera.tor CMOS

33

Baud Rate Generator, 1X, 16X, 64X clock
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®For future release

Data Communication Products conr.
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STANDARD MICROSYSTEMS
=

COM 1553A

JLPC FAMILY

MIL-STD-1553A “SMART*”

FEATURES

[ Support of MIL-STD-1553A
[0 Operates as a: Remote Terminal Responding
Bus Controller Initiating

O Performs Parallel to Serial Conversion when
Transmitting

[ Performs Serial to Parallel Conversion when
Receiving

[0 Compatible with HD-15531 Manchester Encoder/
Decoder

[ All Inputs and Outputs are TTL Compatible

[J Single +5 Volt Supply

[0 COPLAMOS® N Channel MOS Technology

[ Available in PC Board Form from Grumman
Aerospace Corporation

PIN CONFIGURATION

N\
“0"MSG FLG 1 ] 40GND
“0"WRD FLG 2 g 39BDCST

IVWWF 3 ] 38Vee
DTAAVL 4 (] 0 37AD1
RCVINT 5 [ 36AD2
TXINT 6 (] [ 35AD3
CMDSYN 7 ] [] 34AD4
DTASYN 8 [] ] 33AD5
RCVNRZ 9 ] ] 32RDE

SWE10 [ J 3107

POR1 ([ ] 3006

A2 [ ] 2905

RCV CLK 13 ] 28D4

VW 14 E ] 2703

SEND DATA15 []] ] 26D2

DTARQST16 (] 1] 2501

MSG COMPLT 17 [ [] 24 D8
TXENA18 (] 23 TDE

TxCcLk19 (] [1 22 TXMODE
XMITNRZ20 (] 218C
PACKAGE: 40-pin D.I.P.

GENERAL DESCRIPTION

The COM 1553A SMART® (Synchronous Mode Avionics
Receiver/Transmitter) is a special purpose COPLAMOS
N-Channel MOS/LSI device designed to provide the

interface between a parallel 8-bit bus and a MIL-STD-
1553A serial bit stream.

The COM1553A is a double buffered serial/parallel and
parallel/serial converter providing all of the “hand
shaking” required between a Manchester decoder/
encoder and a microprocessor as well as the protocol
handling for both a MIL-STD-1553 bus controller and
remote terminal.

The COM 1553A performs the following functions in
response to a 16 bit Command Word. It provides address
detection for the first five bits of the serial data input.
If all 1’s appear in the address field, a broadcast signal
is generated. The sixth bit is decoded as mode: transmit
or receive. The next five bits are decoded for zero
message flag and special flags in the subaddress/mode
field. The last five bits (word-count field) are decoded

determining the number of words to be received or
transmitted.

When receiving data sync the COM 1553A performs a
serial to parallel conversion, buffers the 16 bit message

word, and formats it into two parallel (8 bit) bytes for
presentation to the I/0O bus under processor or hard
wired logic control.

In the transmit mode the COM 1553A takes two parallel
8 bit data words from the I/0 bus and serially transmits
the resultant 16 bit word to the Manchester encoder.
This is done under the control of Send Data. To facilitate
data transfer the COM 1553A provides all necessary
buffering and storage for transmitted and received data.
It also provides all necessary hand shaking, control
flags and interrupts to a processor or hard wired logic
terminal. See block diagram 1.

The COM 1553A can be set up as either a remote termi-
nal or a bus controller interface.

The COM 1553A is compatible with Harris’ HD-15531
CMOS Manchester Encoder-Decoder chip and inter-
faces directly with it. A 3 device kit consisting of: SMC'’s
COM 1553A, Harris’ HD-15531 and Circuit Technology’s
CT1231 forms a complete system interface for the
message structure of MIL-STD-1553A. See block
diagram 2.

Note: All terminology utilized in this data sheet is
consistent with MIL-STD-1553.
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DESCRIPTI

ON OF PIN FUNCTIONS

PIN NO.

NAME

SYMBOL

FUNCTION

“0" MESSAGE FLAG

OMF

The ZERO MESSAGE FLAG output is set when the 7th
through 11th bits of the NRZ serial input data in a command
envelope (see figure 1) are zero. @MF is an open drain output.

“@” WORD FLAG

OWF

The ZERO WORD FLAG outputis set whenthe 12ththrough
16th bits of the NRZ serial input data in a command envelope (see
figure 1) are zero. @WF is an open drain output.

INVALID WORD
FLAG

IVWF

The INVALID WORD FLAG output is set when the word just
received has an invalid parity bit or invalid format. IVWF is an open
drain output.

DATA AVAILABLE

DTA AVL

DATA AVAILABLE is set when a word received is ready to be-read.
When the COM 1553A is the bus controller, DTA AVL occurs on
command, status or data words. When the COM 1553A is a remote
terminal, DTA AVL is set only on data words. DTA AVL is an open
drain output.

RECEIVE INTERRUPT

RCV INT

RECEIVE INTERRUPT is set to zero when the 6th bit following a
command sync is a zero and thefirst5 bits match AD1-AD5. RCV INT
is reset to one by IA or POR, or if the line is not active for 32
receive clocks.

TRANSMIT INTERRUPT

TX INT

TRANSMIT INTERRUPT is set to zero when the 6th bit following a
command sync is a one, and thefirst5bitsmatch AD1-AD5. TXINT is
reset to one by IA or POR.

COMMAND SYNC

CMD SYN

COMMAND SYNC is an input from the Manchester decoder and

must be high for 16 receive clocks enveloping the receive NRZ data
of acommand word.

DATA SYNC

DTA SYN

DATA SYNC is an input from the Manchester decoder and must be

high for 16 receive clocks enveloping the receive NRZ data of a
data word.

RECEIVER NRZ

RCV NRZ

Receiver serial input from Manchester decoder. Data must be stable
during the rising edge of the receive clock.

10

STATUS WORD
ENABLE

SWE

SWE is the output enable for the following open drain outputs:
OMF

OWF

IVWF

DTA AVL

DTA RQ

MSG CPLT

1

POWER ON RESET

|
D

POWER ON RESET. Active low for reset.

12

INTERRUPT ACKNOWLEDGE

TA resets TX INT, REC INT, @MF, GWF and BRD CST. IA may occur
between the trailing edges of receive clocks 6 and 10, orbetweenthe
leading edge of receive clock 12 and the falling edge of receive clock
15, or after the falling edge of clock 17.

13

RECEIVE CLOCK

RCV CLK

The RECEIVE CLOCK is synchronous with the Receiver NRZ input
during the command sync or data sync envelopes.

14

VALID WORD

VW

This input is driven by the V<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>