














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Custom/Semicustom 
Capabilities 

FULL ANALOG AND DIGITAL INTEGRATION ON THE SAME CHIP 

Silicon Systems leads its competition in the design of complete systems on a chip which combine complex analog and 
digital functions. The total system solution approach allows designers to satisfy their application, cost, and 
perlormance objectives. 

Custom mixed-signal 
Bipolar low-noise 

read/write IC 

Standard Bipolar mixed­
signal, high-performance 

data separator 

Standard product single­
chip 2400 bit/s modem with 
switched capacitor filters 

and RISC DSP 

"DESIGN-FOR- TESTABILITY" AND TEST SUPPORT 

Silicon Systems employs design-for-testability method­
ologies, such as built-in test modes that allow direct 
testing of internal subsystems. Silicon Systems uses 
highly specialized equipment, test programs and test 
procedures for combined analog/digital designs to en­
sure delivery of high-quality product. To determine prod­
uct reliability under extreme conditions, products are 
tested in-house by a wide variety of advanced analog or 
digital testers including: 

• L TX (TS88/DX90) testers 

• Trillium Micromaster Plus 

• Teradyne A520 

These testers are supported by: 

• Automatic handlers (Trigon PLCC, Symtek & 
Tesec SOIC, and MCT DIP and Delta QFP) 

• Burn-in sockets, temperature chambers, Aehr 
burn-in ovens, and Highly Accelerated Stress 
Test (HAST) 
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CMOS PROCESS TECHNOLOGIES 

Silicon Systems' mixed signal CMOS pro­
cesses are used to implement low-power, 
highly integrated systems solutions. 

The two main processes used for new de­
signs are CH (for 12V applications) and CG 
(for 5V applications). These processes are 
summarized in the table below. Other pro­
duction process technologies (such as metal 
gate) are not utilized for new designs. 

Polysilicon 

Thin 
Oxide 

Field 
Oxide 

DOD 
Source/Drain 

SID Contacts 

CH CMOS PROCESS TRANSISTOR 

IntercOnnect Pitches. 
Poly 1 . Metal 1 Metal 2 

Nitrite 
Passivation 

Aluminum 
Interconnect 

DOD 
Source/Drain 

PWell 
(for NFETs) 

CH Si-Gate, single metal, 
dual poly, P Well 

18 V 3.6).l 5.8).l 6.4).l nla • DDD SID structure 

CG Si-Gate, dual metal, 
dual poly, P Well 

5V 7V 1.5).l 

• Poly-poly capacitors 
• Low-voltage coefficient 
• High n IOpoly resistors 
• Epi substrate option 
• Buried Well-ring 

3.0).l 4.5).l 6.0).l • DDD SID structure 
• Poly-poly capacitors 
• Shrinkable to 1.2).l 

CMOS PROCESS CHART 

The CH process is used for applications requiring a 
higher (12V) voltage operation. This higher voltage op­
eration is achieved through the use of a DOD (double 
diffused drain) sourceldrain structure. This increases the 
SID junction grading and thus increases the breakdown 
voltage and lowers the associated junction capacitance. 
The CH process also provides low-voltage coefficient, 
precision poly-poly capacitors. These high quality ca­
pacitors support high performance switched-capacitor 
filtering and data conversion (NO and D/A) circuits. 
"Digital" CMOS processes which have been modified to 
provide poly-diffusion capacitors do not support high 
performance analog applications such as those possible 
with poly-poly capacitors. Poly-poly capacitors have 
much lower voltage coefficients and do not have a large 
parasitic bottom place capacitor. 

Another important feature for analog applications is 
found on the Silicon Systems CH process, high Q /D poly 
resistors. These resistors have a low voltage coefficient 
which is very important for low distortion, continuous time 

filters such as in anti-aliasing applications. Typical 
. CMOS processes provide only high value well resistors, 
which are unacceptable in these applications. 

To improve the reliability of your system, Silicon Systems 
has incorporated a well ring into the CH process. This 
improves the well tie-down and increases the latchup 
immunity. In applications with harsh 'environments' (in­
ductive motor drivers, automotive applications ... ) an epi 
substrate option is utilized for CH to increase latchup 
immunity to well over 200 mAo 

The CG process is designed to support 5V mixed-signal 
systems. As the feature size (1.511) is significantly re­
duced over the CH process, much higher levels of 
system integration are possible. In addition to the much 
higher level of digital complexity possible, high perfor­
mance analog circuitry is supported. Just as with the CH 
process, excellent poly-poly capacitors are available. 
The CG process is shrinkable to 1.211. Both the CH and 
CG process are proven production processes, thus 
minimizing your unknowns and risks. 
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BIPOLAR PROCESS TECHNOLOGIES 

Silicon Systems uses its bipolar processes to 
implement high performance mixed-signal 
integrated circuits. 

The two bipolar processes utilized for new 
designs are BK (12V) and BN (5V). These 
processes are summarized in the table be­
low. Other production bipolar processes are 
not used for new designs. 

Advanced polysilicon emitter 
structure for high-performance 
NPNs 

Up-junction isolation 

Base plug for reduced 
base resistance 

Collector plug for reduced 
collector resistance 

Buried layer for reduced 
collector resistance 

BK BIPOLAR PROCESS NPN TRANSISTOR 

Emitter M1 M2 
Size Pitch Pitch 

BK Junction-isolated 12V 2GHz 2.5!! g.O!! 14.0!! • Polysilicon emitters 
• A 1 Schottky diodes 
• Nitride capacitors 
• Ion implanted resistors 
• Up/down junction isolation 
• Collector/base plugs 

BN Oxide-isolated 6V 8GHz 2.0!! 4.5!! 8.0!! • High performance NPNs 
• PtSi Schotty diodes 
• Nitride capacitors 
• Ion implanted resistors 
• Sidewall oxide isolation 
• Collector/base plugs 

BIPOLAR PROCESS CHART 

The BK process is an analog/digital process technology 
used for applications requiring a higher voltage (12V) 
operation. Higher voltage operation is achieved through 
the use of lighter-doped epi, which also improves the 
performance (current gain and speed) of the lateral PNP 
transistors. Deep N+ and P+ enhancement layers are 
provided to reduce the collector series resistance and 
base resistance, respectively. Up-junction isolation is 
used to allow a significant reduction in device area as 
compared to conventional junction isolation methods. 
Metal-Poly capacitors with a nitride dielectric are pro­
vided in BK. 

The BN process is a sidewall oxide-isolated bipolar 
process targeted at applications using 5V power supply. 
The use of oxide isolation greatly reduces the sidewall 

parasitic capacitances and allows the fabrication of very 
small transistors. A minimum size BN transistor con­
sumes 1/5th the area of a minimum size BK transistor. 
The NPN transistors are available in walled .and non­
walled configurations with the additional option of re­
cessed collectors to further reduce the base-collector 
capacitance. Excellent PtSi Schottky diodes are pro­
vided as well as nitride/oxide capacitors, dual layer 
metal, and 100-200 MHz lateral and substrate PNP 
transistors. The high performance NPN transistors can 
be used to make sub-nanosecond ECl and CMl logic 
gates as well as high-precision, high-speed analog cir­
cuitry. The fine metal pitches and small device sizes 
produce very dense circuit designs. The intrinsic speed 
and packing density of this process allow the designer to 
implement high performance analog/digital systems. 
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MIXED-SIGNAL ARRA YS 
The Mixed-Signal Array (MSA) series has been designed 
for those applications requiring both analog and digital 
circuits on a single chip. 

Silicon Systems' Mixed-Signal Array program is a hard­
ware and software system for automating integrated 
circuit design. The arrays are developed with Silicon 
Systems' Integrated Design Methodology (IDMTM), a 
semicustom design technique fordesigning high density, 
high performance mixed-signal (analog and digital) ar­
rays in both Bipolar and CMOS devices. 

General Description 
The MSA Series is a family of semiconductor arrays 
designed for efficient implementation of mixed analogI 
digital circuits. The series consists of seven base arrays 
ranging in complexity from 24 to 1608 digital gates, 8 to 
40 analog cells, and 28 to 66 I/O pads. 

Silicon Systems' Mixed-Signal Arrays are prefabricated 
integrated circuits consisting of tiles surrounded by a 
periphery of inpuUoutput tiles capable of a wide range of 
system interfaces. The Mixed-Signal Arrays employ a tile 
architecture which provides a systems designer with an 
open array of tiles containing unconnected active and 
passive semiconductor components. The components 
and tiles are interconnected to build specific electronic 
functions in combined analog and digital technology 
through the use of single tiles ortilelcomponent combina­
tions. 

In Silicon Systems' integrated CADICAE environment, 
the designer has the option of using the predefined 
macros provided in the library, or he can use these 
macros as models for creating macros specific to his own 
needs. The designer also has the option of storing newly 
generated or modified macros in a library and reusing 
them in other designs at a later time. 

ADVANTAGES OF MIXED-SIGNAL ARRA YS 
The benefits of using arrays are: 

• An array can be designed from concept to prototypes 
in ten to fifteen weeks. 

• Manufacturing time is greatly reduced due to the 
prefabrication of base arrays. 

• Arrays are economic. System size and cost are re­
duced. Power consumption is reduced but perfor­
mance is generally enhanced. 

• Arrays can be reconfigured to fit your unique design 
requirements. 

FEATURES 
CMOS and Bipolar families 
Combines high performance analog and digital cir­
cuits on a single chip 
System speeds up to 2 GHz (bipolar) 
Twelve versatile arrays for a variety of applications 
High voltage capability 
ESD protection at each I/O pad 
Full CAE support on Mentor Graphics workstations 
Analog and digital macro library 

MIXED-SIGNAL TECHNOLOGY EQUIVALENT EQUIVALENT BONDING 
ARRAY 

6701 
6702 

6703 
6704 
6901 
6902 

6903 
6951 

6952 
6953 
6954 

6955 

GATES OPAMPS 

CMOS 1608 40 
CMOS 280 12 
CMOS 604 12 
CMOS 604 12 
Bipolar 96 24 
Bipolar 0 8 
Bipolar 24 26 

144 52 

High 24 16 
Performance 72 34 

Bipolar 144 16 
288 22 

Silicon Systems Mixed-Signal Array Series 

10-6 

PADS 

66 
36 
42 
44 
48 
28 
52 

64 
40 

56 
56 
72 
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INTEGRATED DESIGN METHODOLOGY-THE IDMTM ADVANTAGE 
Silicon Systems has spent almost 10 years developing its 
Integrated Design Methodology (IDMTM ).IDMTM consists 
of an interlocking set of design methods supported by a 
single Computer-Aided Engineering (CAE) and Com-

puter-Aided Design (CAD) system. As IDMTM supports 
analog and digital designs in any of Silicon Systems' 
CMOS and bipolar technologies, ~ offers the tremendous 
advantage of flexibility. 

COMPARE FULL-CUSTOM TO SEMICUSTOM DESIGN 

IDMTM is based on two major design approaches: full­
custom and semicustom. 

Full-custom design is a "handcrafted" approach used to 
produce the most compact, high-performance design 
possible. Two approaches for full-custom physical de­
sign are possible: either composite or symbolic. In com­
posite design, every process mask layer is drawn down 
to the process minimums. This yields the densest, high­
est-performance designs but is the most time-consuming 
approach. Symbolic design utilizes correct-by-con­
struction, stick-like, process symbols, such as resistors, 
capacitors, and wires. Symbolic design is significantly 
more productive than composite and supports a higher 
level of circuit verification for greater design accuracy. 

Semicustom design is an "automated" approach used to 
produce the most timely and cost-efficient designs pos­
sible. Two approaches are possible: either automatically 
placed-and-routed library components, including stan­
dard cells, or prefabricated array components. 

Silicon Systems' analog and digital standard cells are 
pre-characterized, library-maintained circuits that are 
automatically placed and routed to generate a layout. 

The automatic place-and-route software also utilizes 
macro cell assemblers to route full-custom circuitry. The 
standard cell approach requires minimal layout effort, 
leading to lower development cost and a higher first 
article success rate. 

Silicon Systems' mixed-signal arrays are bipolar and 
CMOS families of integrated circuits which are ninety 
percent prefabricated. The base arrays utilize a three-tile 
type core structure each of which is targeted for a specific 
design application, Le., analog, digital, and reference. 
The three tile types forming the array core are separated 
by interconnect "highways" capable of handling both 
analog and digital signal busses. The core, in turn, is 
enclosed by a periphery of predefined I/O functions. 

Array customization is achieved by the definition and 
interconnection of metal and poly-Si or double metal 
layers. Silicon Systems mixed-signal arrays provide a 
systems designer with fast prototype cycle times, lower 
integration costs, and the ability to migrate to either 
standard cell or custom integration with a minimum 
perturbation in design production. 
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CHOOSE THE OPTIMUM DESIGN APPROACH BASED ON TRADE-OFFS 

Each IDMTM design approach offers unique cost, time, and performance trade-offs. 

CUSTOM I SEMICUSTOM TRADE-OFFS 

Piece Price (production cost) 

Die Size (silicon area) 

1.0 

1.0 

1.2 - 1.4 

1.1 - 1.2 

Note: All comparisons are normalized to a composite-level design. 

1.5 - 2.0 

1.3 - 1.6 

2.0 - 2.5 

1.6 - 2.0 

MIX FULL-CUSTOM 'AND SEMICUSTOM DESIGN ON A SINGLE CHIP 

Due to the interlocking nature of Silicon Systems' design approaches, full-custom and semicustom design can be 
mixed on the electrical ,and/or physical design of. any given Ie. 

Full-Custom 
CeU- Based Array - Based 

Qeslg!1 , 
Design Design 

", (Semicustom) (Semlcustoml 

T I T 
.J.. 

Electrical Design (CAE) -I 10M'" 1-- - -- - - - - - -
Physical Design (CAD) 

I 
J.. .L .L 

Hand-Packed Auto Place & Array - Based 
Layout Route Layout Layout 

(FuU-Custom) (Semicustom) (Semicustom) 

CONVERT SEMICUSTOM DESIGN INTO FULL-CUSTOM DESIGN 

With its unique integrated design automation system, Silicon Systems can easily convert a semicustom design into 
full-custom circuitry. This capability allows Silicon Systems' customers to reduce production costs by converting an 
area-inefficient semicustom design into a high-performance full-custom design. ' 

10-8 



Custom/Semicustom 
Capabilities 

SOPHISTICATED DESIGN AUTOMATION TOOLS 

The PegasysTM design automation system, with proprietary and Silicon Systems-enhanced vendor software, 
addresses both the electrical and physical phases of design. 

Capacitor 
Simulation 

ELECTRICAL DESIGN 

Electrical design is done on Mentor Graphics/Apollo 
engineering workstations with Silicon Systems-en­
hanced software that provides schematic capture, simu­
lation, synthesis, and documentation tools. This software 
is supported by libraries of pre-designed cells and 
components. Due to our integrated CAE environment, 
there is no distinction between any schematic capture, 
simulation, or synthesis capabilities for full- or semicus­
tom design approaches. 

Generators 

Design 
Rule 

CALMA 
Tape 

ReadlWrite 

ANALOG & DIGITAL SIMULATION 

Simulation ensures that we meet the customer's perfor­
mance specification before converting the design into 
silicon. Circuit simulation, an important key to Silicon 
Systems' design methodology, allows us to accurately 
simulate the performance numbers of our technologies. 
For circuit simulation, we use Meta-Software's 
HSPICETM with a proprietary analog CMOS model that 
accurately predicts output impedance and other analog 
parameters over a wide range of operating conditions 
and device sizes. The HSPICE environment includes a • 
fully hierarchical nellister, a preprocessor called I 
PHS PICE, and a Meta-Software graphic plotter called 
HSPLOTTM. For the analog simulation of switched ca-
pacitors, we use Columbia University's SWITCAPTM. 

For digital simulation, we use a proprietary version of 
SimuCad's SILOSTM that performs gate and switch-level, 
zero-delay, functional logic and fault simulation. To ana­
lyze delays with a timing-based logic simulation, we use 
a combination of TSIMTM (developed on Meta-Software's 
Circuit Path FinderTM) and SILOS. 
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DEVICE MODELING AND CHARACTERIZATION LABORATORY 

Highly-accurate circuit simulation models and parameters are developed in Silicon Systems' state-of-the-art 
Device Modeling and Characterization (DMC) laboratory. With capabilities including precision AC measure­
ment, RS1 statistical analysis, and worst-case modeling, the DMC lab provides complete device model data 
for our processes. 

PHYSICAL DESIGN 

Silicon Systems is in the process of converting its physical design system from a proprietary VAX-based 
system (ALICE) to an enhanced Mentor Graphics/Apollo-based system (ICgraph™). Both systems support 
a full range of capabilities, including graphical editing, design rule checking (DRC), circuit trace, and pattern 
generation (PG) in an integrated environment. 

With the ALICE system, Silicon Systems pioneered a correct-by-construction device-level design methodol­
ogy which has proven highly effective in the production of mixed analog/digital chips. Silicon Systems will 
embody this methodology within the Mentor Graphics~based system. 

AUTOMATIC PLACE AND ROUTE SOFTWARE 

Silicon Systems' cell-based automatic place-and-route capability, which is based on Cadence's TANCELL TM 
software, performs physical design far more rapidly than can be done by hand. Extensive proprietary software, 
developed to complement TANCELL, supports hierarchical routing, parameter passing, library creation and 
maintenance, and CMOS switched-capacitor analog macro generation directly from full-custom design. A 
random-logic digital macro assembler is in development. This flexible place-and-route environment supports 
floor planning, automatic chip construction, and the mix and match of custom cells, standard cells, and 

. compiled cells-all of which are used to reduce design development time. 

AUTOMATIC CIRCUIT TRACE AND VERIFICATION SOFTWARE 

Using a proprietary circuit-trace program called ANITATM, we compare the completed IC layout database 
automatically to the Mentor schematic database to ensure that the layout implementation matches the 
schematic design exactly. When this trace program is applied to CMOS and bipolar mixed analog/digital 
deSigns, it performs a more detailed trace than is available through commercial layout-versus-schematic 
(LVS) packages. ANITA allows Silicon Systems to dramatically reduce design errors and minimize the time 
to product introduction. 

DESIGN AUTOMATION BENEFITS 

The proprietary PegasysTM Design Automation system gives Silicon Systems the flexibility to create 
increasingly complex ASIC designs for our customers while dramatically reducing design schedules, costs, 
and errors. 
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MANUFACTURING SUPPORTS CMOS AND BIPOLAR TECHNOLOGIES 

Silicon Systems continually invests in quality and capacity improvements to 
ensure that the company's wafer fabrication, test, and assembly capabilities 
meet the latest manufacturing requirements. 

Two manufacturing facilities offer specialized capabilities depending on 
fabrication needs. Both facilities offer high resolution stepper photolithog­
raphy technology, positive resist, dry plasma etch systems, high current 
implantation and automatic sputtering. 

Fab 1 in Tustin employs bipolar processes including the high-speed BN 
process. Four-inch wafers are produced, targeted primarily toward the 
storage products marketplace. Fab 2 in Santa Cruz runs both bipolar and 
CMOS processes on both four- and six-inch wafers targeted primarily toward 
the communications and automotive products sector. The newest of the two 
manufacturing facilities, Fab 2, offers 5x stepper technology, robotics, and 
a migration towards sub-micron capability. 

COMPUTER-AIDED MANUFACTURING WITH PROMIS TM 

FOR RAPID DELIVERY OF RELIABLE ICs 
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Committed to Computer-Aided Manufacturing 
(CAM), Silicon Systems has invested in exten­
sive computer resources. To handle the vast 
amounts of data required for manufacturing, 
monitoring, and statistical process control, Sili­
con Systems uses the Process and Manage­
ment Information System (PROMISTM). The 
PROM IS system: 

manages inventory information, 

tracks wafers in process, 

monitors the clean room environment 

performs statistical process control. 

PROMISTM provides computer-controlled (i.e., 
paperless) facilities, which reduces sources of 
contamination in the wafer fab clean rooms. 
Silicon Systems' wafer fab is a class "50" envi­
ronment with class "10" work surfaces. Cleanli­
ness is maintained through the service chase 
approach, which channels a minimum of 5 air 
exchanges per minute. PROM IS allows Silicon 
Systems to deliver reliable ICs rapidly, thus al­
lowing customers to introduce products to the 
marketplace on schedule and within budget. 
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SILICON SYSTEMS WORKS WITH CUSTOMERS 
TO CREATE THE BEST IC SOLUTION 

Silicon Systems has five ICdesign centers located in Tustin, Grass Valley, and Santa Clara, California as well as Tokyo 
and Singapore. Any of these design centers can accept a functional specification and complete the entire design task 
using either a full-custom or a cell-based approach. 

CUSTOMER INTERFACE FOR FULL-CUSTOM AND CELL-BASED DESIGNS 

CUSTOMER 

Design Specifications 
and Requirements 

Final Design Review 

Evaluate rototype 
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SILICON SYStEMS 

Design Components 
• Schematic Capture 
• Simulation 
• Netlisting 

• Automatic Placing 
and Routing or 
Hand-Packed Layout 

• Automatic Circuit 

Test Program Creation 
Photomask 
WaferFab 
Prototype 

(Assembly, Test, Ship) 
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Or, a customer can complete most of the design, using array technology, and take advantage of Silicon Systems' 
expertise for physical layout. 

CUSTOMER INTERFACE FOR ARRAY-BASED DESIGNS 

CUSTOMER 

IC and Test 
Specification 

Schematics 
Database Tape 

Special Layout Info 
Test Secilication 

Review Cells, 
as required 

Final Design Review 

Final Layout Review 

Evaluate Prototype 
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SILICON SYSTEMS 

Interactive 
Physical Layout 

& Automatic 
Circuit Trace 

Test Program Creation 
Photomask 
Wafer Fab 
Prototype 

(Assembly, Test, Ship) II 



Notes: 
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SECTION 1 

1.1 INTRODUCTION 

Silicon Systems is committed to the goal of customer satis· 
faction through the on·time delivery of defect free products 
that meet the customer's expectations and requirements. 
This statement serves as the corporate quality policy and 
reflects key elements that are instrumental in attaining true 
customer satisfaction. This section outlines Silicon Systems' 
ongoing activities for the control and continual improvement 
of quality in every aspect of our organization. 

Silicon Systems is diligently working to maintain and improve 
its position as a world-class provider of mixed-signal inte­
grated circuits (MSICsTM). Our Corporate Quality Mission 
describes that commitment: "Achieve Total Customer Satis­
faction Through Quality Excellence and Exceed the Goal of 
1 ppm by Continuous Improvement." 

We realize and practice the concept that quality must be 
designed and built into our products. In addition, Silicon 
Systems utilizes rigid inspections and data analysis to evalu­
ate the acceptability and variation existing in incoming ma­
terials and performs stringent outgoing quality verification. 
The manufacturing process flow is encompassed by an 
effective system of tesVinspection checks and in-line moni­
tors which focus on the control and reduction of process 
variation. These gates and monitors ensure precise adher­
ence to prescribed standards and procedures. 

Silicon Systems also incorporates the use of statistical pro­
cess control techniques into company operations. The con­
trol and reduction of the process variation by the use of 
statistical problem solving techniques, analytical controls 
and other quantitative methods ensures that Silicon Systems' 
products maintain the highest levels of quality and reliability. 
Our Reliabilny and Quality Assurance organization is com­
mitted to working closely with the customer to provide assis­
tance and a continually improving level of product quality. 

Reliability and 
Quality Assurance 

1.2 RELIABILITY AND QUALITY ASSURANCE 

It is the objective of the Reliability and Quality Assurance 
organization to ensure that proactive quality systems are in 
place to ensure that Silicon Systems' products will meet or 
exceed customer requirements and expectations. In addi­
tion, the Reliability and Quality Assurance organization works 
to facilitate the timely implementation of solutions and moni­
tors the effectiveness of corrective actions. These organi­
zational strategies support the continuing enhancement of 
quality consciousness throughout Silicon Systems, a nec­
essary element in supporting our objective of world-class 
quality. 

To facilitate the close coordination required of the Reliability 
and Quality function, a combined Reliability and Quality 
Assurance organization has been established. The R&QA 
organization structure is pictured in Figure 1. For maximum 
effectiveness, this organization is headed by a Senior Vice 
President reporting directly to the PresidenVCEO. 

SECTION 2: QUALITY ASSURANCE 

2.1 QUALITY OBJECTIVES 

While all Silicon Systems employees have direct responsibility 
for quality in their functions, Quality Assurance has the 
ultimate responsibility for the reliable performance of our 
products. This is accomplished through the administration of 
formal systems which assure Silicon Systems' management, 
as well as our customers, that products will meet the require­
ments of customer purchase orders and all other specifica­
tions related to design, raw material and thorough completion 
of the finished product. 

Quality Assurance supports and directs the formal qualifica­
tion of suppliers, material, processes, and products, and the 
administration of quality systems and production monitors to 
assure that our products meet Silicon Systems quality stan­
dards. Quality Assurance also provides the liaison between 

FIGURE 1: Organizational Chart 
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Reliability and 
Quality Assurance 

Silicon Systems and the customer for all product quality 
related concerns. 

It is the practice of Silicon Systems to have the corporate 
quality and reliability objectives encompass all of its activi­
ties. This starts with a strong commitment of support from the 
corporate level and continues with exceptional customer 
support long after the product has been shipped. 

Silicon Systems emphasizes the belief that quality must be 
built into all of its products by ensuring that all employees are 
educated in the quality philosophy of the company .. Some of 
the features built into Silicon Systems Quality Culture include: 

1. Structured training programs directed at Wafer Fab­
rication, Test, and Process Control personnel. 

2. Stringent in-process inspection, gates, and monitors. 

3. Rigorous evaluation of designs, materials, and pro­
cessing procedures. 

4. Stringent electrical testing (1 00% and QA AQUSampie 
testing). 

5. Ongoing reliability monitors and process verifications. 

6. Real-time use of statistical process control 
methodology. 

7. Corporate level audits of manufacturing, subcontrac­
tors, and suppliers. 

8. Timely corrective action system. 

9. Control of non-conforming material. 

These focused quality methods result in products which 
deliver superior performance and reliability in the field. 

2.2.1 INCOMING INSPECTIONS 

Incoming inspection plays a key role in Silicon Systems' 
quality efforts. Small variations in incoming material can 
traverse the entire production cycle before being detected 
much later in the process. By paying strict attention to the 
monitoring of materials at the earliest possible stage, varia­
tion can be reduced, resulting in a stable uniform process. 

2.2.2 IN·PROCESS INSPECTIONS 

Silicon Systems has established key inspection monitors in 
such strategic areas as Wafer Fabrication, Wafer Probe, 
Assembly, and Final Test. These quality monitoring tests are 
performed in addition to the intermediate and final inspec­
tions found in the manufacturing process. 

Quality control monitors have been integrated throughoutthe 
manufacturing flow, so that data may be collected and 
analyzed to verify the results of intermediary manufacturing 
steps. This data is used to document quality trends or long 
term improvements in the quality of specific operations. 
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A generic description of the product flow and QC inspection 
points is shown in Figure 2. 

2.3 DESIGN FOR QUALITY 

Since the foundation of a reliable product is in the design 
process, the Reliability and Quality Assurance organization 
utilizes comprehensive reviews of design stages prior to the 
product'stransition to production status. These review stages 
assure a predictable and effective development cycle. Other 
important design-related functions include ensuring that pro­
cess specification revisions are translated into updated de­
sign parameters and the translation of manufacturing pro­
cess capability into design guidelines. This is accomplished 
through the identification and monitoring of critical process 
and device parameters. These elements, included in Silicon 
Systems design for quality effort, support the development of 
robust design rules which are as insensitive as possible to 
manufacturing variation. The result is a product that delivers 
predictable and reliable long term performance. 

Wafer Fab Final Lot Acceptance 

Wafer Probe Monitor 

Prep for Assembly 

Ship to Assembly 

Assembly Gates & Monitors 

AQL Sample 

Finished Goods 

Pack and Ship Gate 

Ship to Customer 

D 
o 
D 
o 

FIGURE 2 

Manufacturing 

Process Control Gates 

Process Control Monitor 

Quality Assurance 
Final Outgoing Inspection 

Process Controf Gates and Monitors 



2.4 PPM REDUCTION PROGRAM 

The primary purpose of a PPM reduction program is to 
provide a formalized feedback system in which data from 
nonconforming products can be used to improve product 
consistency and reliability. The action portion of this program 
is accomplished in three stages: 

1. Identification of defects by failure mode. 

2. Identification of defect causes and initiation of corrective 
action. 

3. Measurement of results and setting of improved goals. 

The data summarized from the established PPM program is 
compiled as a ratio of units rejectedltested. This ratio is then 
expressed in terms of defective parts per million (PPM). 
Founded on a statistically valid database of PPM data and an 
established five-year strategic plan identifying PPM improve­
ment goals, Silicon Systems has progressively achieved 
excellent quality standards and will continue to improve on 
PPM standards as set by the industry. 

2.5. COMPUTER AIDED MANUFACTURING CONTROL 

Computer Aided Manufacturing (CAM) is used throughout 
Silicon Systems for the identification, control, collection and 
dissemination of timely data for logistics control. Silicon 
Systems also uses this type of computerized system for 
statistical process control and manufacturing monitoring. 
PROM IS, the Process Management and Information System, 
displays approved/controlled recipes, processes, and proce­
dures; tracks work-in-process; reports accurate inventory 
information; allows continuous recording of facilities data; 
contains statistical analysis capabilities; and much more. 
PROMIS allows for a paperless facility, which assists in 
minimizing contamination of clean room areas. 

The PROMIS system has been configured to meet the 
specific requirements of Silicon Systems. 

SECTION 3: RELIABILITY 

3_1 RELIABILITY PROGRAM 

Silicon Systems has defined various programs that will 
characterize product reliability levels on a continuous basis. 
These programs can be categorically described by: 

1. Qualifications 

2. Production Monitors 

3. Evaluations 

4. Failure Analysis 

5. Data collection and presentation for improvement 
projects 
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3.2 QUALIFICATIONS 

The application of this program ensures that all new product 
designs, processes, and packaging configurations meet the 
absolute maximum ratings of design and the worst case 
criteria for end use. A large database generated by means of 
accelerated stress testing results in a high degree of confi­
dence in determining final use performance. 

3.3 PRODUCTION MONITORS 

This program has been established to randomly select a 
statistically significant sample of production products for 
subjection to maximum stress test levels in orderto evaluate 
the useful life of the product in a field use environment. 

Table 1 lists reliability methods that are in use at Silicon 
Systems. This analysis of production monitor at Silicon 
Systems provides valuable information on possible design/ 
process changes which assure continued improved reliability. 

3.4 EVALUATIONS 

The evaluation program at Silicon Systems is an ongoing 
effort that will continue defining standards which address the 
reliability assessment of the circuit design, process param­
eters, and package of a new product. This program continu­
ously analyzes updated performance characteristics of prod­
uct as they undergo improvement projects at Silicon Systems. 

3.5 FAILURE ANALYSIS 

The failure analysis function is an integral part of the Reliabil­
ity department at Silicon Systems. Silicon Systems has 
assembled a high technical and sophisticated failure analysis 
laboratory and staff. This laboratory provides visual analysis, 
electrical reject mode analysis, and both destructive and non­
destructive data to aid the engineers in developing corrective 
action for improvement. These test analyses may include 
metallurgic, optical, chemical, electrical, and SEM with X-ray 
dispersive analysis as needed. 

These conclusive in-house testing and analysis techniques 
allow Silicon Systems to monitor all aspects of product 
manufacturing to ensure that the product of highest quality is 
shipped to our customers. 

3.6 DATA COLLECTION AND PRESENTATION FOR 
IMPROVEMENT PROJECTS 

Data collected from each element of the Reliability program 
is summarized for scope and impact and distributed among 
all engineering disciplines in the company. This data facili­
tates improvement and provides our customers an opportu­
nity to review the performance of our product. 

• 
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TEST CONDITIONS PURPOSE OF EVALUATION 
Biased temperature/humidity 85°C/85° %RH Resistance to high humidity with bias 
High temperature operating life (HTOL) Mil 883C, Method 1005 Resistance to electrical and thermal stress 
Highly accelerated stress test (HASn SSi Method Evaluates package integrity 
Steam pressure 121°C/15PSI Resistance to high humidity 
Temperature cycling Mil 883C, Method 1010 Resistance to thermal excursion (air) 
Thermal shock Mil 883C, Method 1011 Resistance to thermal excursion (liquid) 
Salt atmosphere Mil 883C, Method 1009 Resistance to corrosive environment 
Constant acceleration Mil 883C, Method 2001 Resistance to constant acceleration 
Mechanical shock Mil 883C, Method 2002 Resistance to mechanical shocks 
Solderability Mil 883C, Method 2003 Evaluates solderability of leads 
Lead integrity Mil 883C, Method 2004 Evaluates lead integrity before board assembly 
Vibration, variable frequency Mil 883C, Method 2007 Resistance to vibration 
Thermal resistance SSi Method Evaluates thermal dissipation 
Electrostatic damage Method 3015 Evaluates ESD susceptability 
Latch-up SSi Method Evaluates latch-up susceptibility 
Seal fine and gross leak Mil Std 883C, Method 1014 Evaluates hermeticity of sealed packages 

TABLE 1: Reliability Stress Tests 

3.7 RELIABILITY METHODS 

The Reliability Program utilizes a number of stress tests that 
are presently being used to define performance levels of our 
products. Many of these stress tests are per MIL-STD-883C 
as shown in Table 3. 

3.8 RELIABILITY PREDICTION METHODOLOGY 

At Silicon Systems, the Arrhenius model is used to relate a 
failure rate at an accelerated temperature test condition to a 
normal use temperature condition. 

The model basically states FR - A exp(-Ea/KT) 

Where: 

FR = Failure rate 

A = Constant 

Ea- Activation Energy (eV) 

K", Boltzmann's constant 8.62 x 10" eVI degree K 

T = Absolute temperature (degree K) 
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SECTION 4: ELECTROSTATIC DISCHARGE 
PROGRAM 

4.1 ESD PREVENTION 

Silicon Systems recognizes that procedures for the protec­
tion of Electrostatic Discharge (ESD) sensitive devices from 
damage by electrical transients and static electricity are vital. 
ESD safe procedures are incorporated throughout all opera­
tions which come in contact with these devices. Continuous 
improvement in the ESD protection levels is being accom­
plished through the incorporation of increasingly robust pro­
tection devices during the circuit design process. 

Silicon Systems' quality activity incorporates several protec­
tion measures forthe control of ESD. Some of the preventive 
measures include handling of parts. at static safe-guarded 
workstations, the wearing of wrist straps during all handling 
operation, the use of conductive lab coats in all test areas and 
areas which handle parts and the packaging of components 
in conductive or anti-static containers. 





Silicon Systems 
Packaging Index 
Ordering Information 

DUAL·IN·LlNE PACKAGE (DIP) 

Plastic 

Ceramic 

SURFACE MOUNTED DEVICES (SMD) 

PLCC (Quad) 

Quad (Fine Pitch) 

Small Outline (SOIC) 

Flatpack 

·SON is a 150 mil width package. 

··SOL is a 300 mil width package. 

···SOW is a 400 mil width package. 

····SOM is a 300 mil width package, fine pitch. 

12-0 

PINS PAGE NO. 

8,14,16&18 12-7 

20, 22, 24 & 24S 12-8 

28,32 & 40 12-9 

8,14,16&18 12-10 

22,24 & 28 12-11 

28,32 & 44 12-12 

52 & 68 12-13 

52 & 100 12-14 

8, 14 & 16 SON* 12-15 

16,18,20,24 & 28 SOL** 12-16 

34 & 36 SOL** 12-17 

32 SOW"* 12-17 

36 SOM'''* 12-17 

44 SOM**** 12-18 

10,24,28 & 32 12-18 



Package Type 8 10 14 16 18 20 22 

Plastic DIP 

300 mil X X X X X 

400 mil X 

600 mil 

Cerdip 

300 mil X X X X X 

400 mil X 

600 mil 

Side Braze 

300 mil X X X X X 

400 mil X 

600 mil 

Small Outline 

150 mil X X X 

300 mil X X 

400 mil 

Flatpack X X 

Chip Carrier X X 

Plastic Quad 

Ceramic Quad 

QFP 
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24 28 32 

S 

X X X 

X X 

S 

X X 

X X 

X 

X X X 

X 

X X 

X 

Silicon Systems 
Packaging Matrix 

Ordering Information 

34 36 40 44 52 68 100 

X 

X 

X 

X X X 

X X X 

X X 

X X 
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Silicon Systems 
Storage Products 
Package Types 

DEVICETVPE P S* 

Plastic 

SSI328451 

SSI32C260 

SSI32C452 40 

SSI32C453 40 

SSI32C4650 

SSI3205321 28 

SSI3205322 28 

SSI320534A 28 

SSI320535 32 

SSI3205351 32 

SSI3205362 28 

SS13205371/5372 28 

SSI3205381 28 

SSI320539 

SSI 3204660/4661 24 

SSI33F8011 16 

SSI32F8020 16 

S$132H101/1012 8 

SSI32H116N1162A 8 

SSI32H523R 

SSI32H566R 

SSI32H567 28 

SSI32H568 32 

SSI32H569 20 

SSI32H4631 

SSI32H6110 8 

SSI32H6210 28 

SSI32H6220 

SSI32H6230 20 

SSI6240 

'Narrow 

0 

Cerdip 

10 

10 
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PACKAGE TYPE 

H N L W M QFP 

Quad 
Small Fine 

PLCC Outline Pitch 

44 

84 100 

44 

44 

84 100 

28 

28 

28 

32W, 28L 

32W, 28L 

28 32W 

28 32W 

28 

44 

24 

16N,16L 

16N,16L 

8N 

8N 

14N 

14N 

28 

44 

20L 

100 

8N 

28 28L 

44 

20L 

28 



DEVICETVPE P S· D 

Plastic Cerdip 

SSI32M5901 8 

SSI32M5902 14 

SSI32M591 16 

SSI32M593A 20 

SSI32M594 20 

SSI32M595 

SSI 32P4620/4621 68 

SSI32P540 28 

SSI32P541 24 

SSI32P541A 24 

SSI32P541B 24 

SSI32P549 24 

SS132P544 

SSI32P546 

SSI32P547 

SS132P548 

SSI32P3000 

SSI32P4620 

SSI 32R117/117R-2 18 

SS132R117/117R-4 22 24 

SSI 32R117/117R-6 28 28 

SS132R117A1117AR-2 18 

SS132R117A1117AR-4 22 24 

SSI32R117A1117AR-6 28 28 

SSI32R501/501 R-4 

SSI 32R501/501 R-6 28 28 

SSI 32R501/501 R-8 40 32 

SS132R502R-6 

SS132R502R-7 

SSI 32R502R-8 

"Narrow 
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Storage Products 

Package Types 

PACKAGE TYPE 

H N L W M QFP 

Quad 
Small Fine 

PLCC Outline Pitch 

16L 

16L 

20L 

20L 

28 28L 

100 

28 

28 24L 

28 24L 

28 24L 

28 24L 

44 

32W 

52 

68 52 

36M 

68 100 

24L 

28 28L 

24L 

28 28L 

24L 

28 28L 

44 32W 

28 28L 

28 

32W • 



Silicon Systems 
Storage Products 
Package Types 

DEVICETVPE P S* 

Plastic 

SS132R510Al510AR-2 18 

SS132R510Al510AR-4 22 

SS132R510N510AR-6 28 

SSI 32R511/511 R-4 

SSI 32R511/511 R-6 

SSI 32R511/511 R-8 40 

SSI 32R511 M/511 RM-6 

SSI 32R511 M/511 RM-8 

SSI 32R5111/5111 R-4 

SS132R5111/5111R-6 

SS132R5111/5111R-8 

SSI 32R5111 M/5111 RM-6 

SSI 32R5111 M/5111 RM-8 

SS132R512/512R-8 

SS132R512/512R-9 

SS132R512M/512RM-8 

SS132R512M/512RM-9 

SSI32R5121/5121R 

SS132R514/514R-2 

SS132R514/514R-4 

SS132R514/514R-6 

SS132R515R-9 

SS132R515R-10 

SS132R515RM-9 

SS132R515RM-10 

SS132R516/516R-4 

SS132R516/516R-6 

SSI 32R516/516R-8 

SSI 32R516M/516RM-6 

SSI 32R516M/516RM~8 

"Narrow 

0 

Cerdip 

24 

28 

32 

32 
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PACKAGE TYPE 

H N L W M QFP 

Quad 
Small Fine 

PLCC Outline Pitch 

20L 

24L 

28 28L 

24L 

28 28L 

44 32W 

28L 

32W 

24L 

28 28L 

44 32W,34L 

28L 

32W,34L 

32W 

34L 

32W 

34L 

44 44L 

18L 

24L 

28 28L 

34L 

44 36L 

34L 

36M 

24L 

28 28L 

28L, 32W, 34L 

28L 

44 32W,34L 



DEVICE TYPE P S· D 

Plastic Cerdip 

SSI32R5161 

SSI 32R521/521 R 28 

SSI32R5211 

SSI 32R522/522R-4 24 

SSI 32R522/522R-6 

S81 32R524R/524RM 

881 32R525R 24 

S8132R526R 24 

881 32R527R-8 

881 32R527RM-9 

881 32R528/528R-8 

SSI 32R528/528R-9 

881 32R529-8 

881 32R529-9 

881 32R1200-2 

8S132R1200-4 

881 32R2010R-8 

881 32R2010R-10 

881 32R4610/4611-2 

SSI 32R4610/4611-4 

881348580 28 

881 32D441 28 

881 34P570 28 

8S1 34R575-2 18 

881 34R575-4 24 

881 35P550 40 

"Narrow 
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Storage Products 

Package Types 

PACKAGE TYPE 

H N L W M aFP 

Quad 
Small Fine 

PLCC Outline Pitch 

36M 

28 28L 

28 28L 

28 28L 

32W,34L 

24L 

24L 

32W 

34L 

32W 

34L 

32W 

34L 

16L 

20L 

36M 

44M 

16L 

20L, 24L 

28 

28 

28 

44 
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SSI 

PRODUCT CATEGORY II DEVICE RELEASE II I NUMBER 
TYPE LEVEL OF 

32B HDD Interface I 3 or4 Digits (Revision) CHANNELS 
32C HDD Controller A through E 
32D HDD Data Recovery 
32H HDD Head Positioning 
32M HDD Motor Speed Controller • MODIAERS 
32P HDD Pulse Detection 

~ 132R HDD ReadlWrite Amp J Burn-In (168 Hours) 
34B FDD Interface K Burn-In (48 Hours) 
34D FDD Data Recovery LJ Low Noise Burn-In (168 Hours) 
34P FDD Pulse Detection L Low Power 
34R FDD ReadlWrite Amp LN Low Noise 
35P Tape Drive Pulse Detection LO Low Noise, Resistor, Mirror Image 
73D Modem Device Set LR Low Noise, Resistor 
73K K-Series Modem M Mirror Image 
73M Modem/Modem Support S Serial Version 
75T Tone Signaling SL Low Power Serial 
78A Analog Telecom R Damping Resistor 
78P Digital Telecom RM Resistor, Mirror Image 

U On-Chip UART 

Cannot use A-E in left position 

PACKAGE TYPE 

C Side-Brazed Ceramic 
D Ceramic Dip 
F Flat Pack 
G OFP (25 mil. pitch) 
H PLCC 
P Plastic Dip 
T Metal Can 
S Plastic, Skinny Dip 
N Small Outline, Narrow (150 mil.) 
L Small Outline, Large (300 mil.) 
W Small Outline, Wide (400 mil.) 
M Small Outline, Large (31.6 mil. pitch) 

TEMPERATURE RANGE 

C Commercial (0 °C to +70 °C) 
I Industrial (-40 °C to +85 °C) 

M Military (-55 °C to + 125 °C) 

ZCJ)cn c:: S' _. 
3 ::J == ac.(") 
CDmO 
-'a.::J 
~"'Ccn 
--.~ 
-'0 --:2.c. tJ) --,.. _ ..... (1) 

o n 3 
::J -

3:tn m -. 
" CD -::J 

(Q 



Package Information 

·215(5.461) 
.145 (3.680) 

.150 (3.810) 
~ 

.050 (1270) 

b-=--=--r-,....,..l ~ 
-~ 

t 
J~ r-.,001YP.(2.540) 

.015 (0.381) 
~ 

8-Pin Plastic 

.770(19.558) 

.745(t8.~ 

:±;~: 
~~ !--.,00TYP.C2.54O) 

.015(0.381) 
~ 

~.-t:::::::J~ 
.930 (23.822) 
.880(22.352) 
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.no (19.558) 

.7<ie(18.923) 

~ 
.• 70 (l.m) 

'r(~'wl ~ • 40( . "FI I 
HI-lHHHH -' 

.150(3.810) -t 
~ 

~~ 
i--.l00TYP.(2 .... ) 

.015(0.381) 

.023(0.584) 

14-Pin Plastic 

16-Pin Plastic 

18-Pin Plastic 

II 



Package Information 
(Plastic DIP) 

PINNO·,--00~858)* IDENT. .260 (6.604) I .716
.096) 

I... 1.o.w (26.416) 
1.010 (25.654) --

* *::!!:;gmn~U7SI29.84~ -- *:Elg:E! 
~~ --L f?F==±" 

.120(3.048) .125(3:175) ~ 

* 1.195 (30.353) 

II} r'00TVPI284~ 

-jf :~~!g~::l 

1.100(27.940) 
1.080 (27.432) 

=±;VvwvvvVW 7 ~ 
.12013 .... ) ~~ r.,00TVP.12.540) -t 

,01'5(0.381) 
.02310.584) 

~tJ ~--,~ :; m T frf==~ 
.1253.1 -. ---,-

1t-1 r-.'00lYP.12~ 

-jr-:~~l 
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20 Pin Plastic 
*24S Pin Plastic 

22-Pin Plastic 

24-Pin Plastic 



Package Information 

28-Pin Plastic 

1.625(41.275) 32-Pin Plastic 

40-Pin Plastic 

• 
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-0-,-
.=~8.255) 
. 7.366) 

PIN NO. 1 .1 
IDENT. ---1-

0.550 13.970 
0.380(·· ... 1 

Package Informatioh 
(Cerdip) 

0.332 
0.280 

O.no (19.558) 
0.690(17.526) 

0.33218.433) 
0.210(7.112) 

0.325(8.255) 
0.290(7.366) 

0.020 f--------j 

8-Pin Cerdip 

0.830 (21.082) 

O.no (19.558) 

j-r--

0.020 ~ ____ ---j 
• 0.175(4.4451 

'-'.~-1 r- 1 ~ ~~:i;; 
0.030(0."51 0.125(3.1751 0·15" I 

MIN 0.030 (2.413) -1 
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MN 

-+-
-t 
.IOOTYP-j 

0.332 (8.4331 

~ 

0.332 
MAX 

'\ 

i 0.012(0.305) lr-
0.008 (0293) ---

---
14-Pin Cerdip 

16-Pin Cerdip 

18-Pin Cerdip 



Package Information 

~~,--DCJ 
....... , .. J " ...... ~ ·1 

~~~~--r-~:~-5~:: 
I mmm 0.175(4.445) 

.,00TYP.\2.540)-1 f- II ,,0.'25~.'75) 
0.060 (1.524) 0.023 (0.584) 
0.038 (0.965) 0.015 (0.381) 

~.J ~ ~ ~ ~ ~ ~ ~ ~ ~ ] J .--~ '1 
0.190(4.826) 

0.070(1.T78)K ~ 
0.02010.5(1) T 

0.175(4..445) 

~ 
--"~g 

I I II II 0.'20(3.'70) 

.100TYP. 0.060(1.524) 0.023(0.584) I 
(2.540) 0.038(0.985) 0.015(0.381) 0-15"-1 

~.J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~] 
I· ._-- ·1 

'~g.'''(u''') o.l90(4.826)-L· ~ 
~T 0.175 (4.445) 

I I II II 0."'(3170) 

.100TYP. 0.080(1.524) 0.023(0.584) 
(2.540) O.cG8(O.965) 0.015(0.381) 

12-11 

--

0.432 (10.973) 
MAX 

0.1132(16.053) 
.AX 

0.825(111.875) 
MAX 

0.023 (O .... f+ 
~ 

0-832(18.053) 
MAX 

0.625(15.875) 
MAX 

)~ 
0.023(0 .... \+ 
~ 

22-Pin Cerdip 

24-Pin Cerdip 

28-Pin Cerdip 

II 



.495 (12.573) 

.485 (12.319) 

Package Information 
PLCC (Quad) 

.075 (1.905) 

~J 
:::~:::~:: ---.... -1 

~NOliDENTJ :d~-,-t 
'56(11650) ~~~ ~ 0jl l270) ~"O) 
450 (11 430) 016 (0 406) 020 (0 508) 

390 (9 9(6) 
430(10922) 

=-

:::::::: ~ 

U 020(0508) 

28-Pin Quad 
PLCC 

~~-1 
IT~,_J rr .140 (3.56) 

.123(3.12) 

.095 (2.41) 

.078(1.98) 

------r= .045(1.140) 
,020(0.508) 

.595 (15.11) .553 (14.05) 

.585 (1486) .549 (13.94) 

~---- :::::;::~-----~~ 

.300 REF (7.62 REioo0 REF (10.16 REF) 

430 (10.9~h30 (13.46) ------1 
1'4---- .390(9.91/.490(12.45) 

32-Pin Quad 
PLCC 

.'95(17."')~ .075(1.905) 

.... (17.399) T1 ~J 

---.--f---//-=-=-=-=-';=-=--CJ T .160(4.572) ~ t 
.165(-4.191) ~ 

PIN NO.1 lDENT. + 

- L -.J I-- .050(1.270) ---J --r'40) 
.020(0.508) 

.016(0.406) 

.020(0.508) 

.695 (17.655) 

.685 (11.399) 
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f+----- ::~~:::~ 

44-Pin Quad 
PLCC 



.785 (19.939) 

.795 (20.193) 

.750 (19.050) 

.756 (19.202) 

.985 (25.019) 

.995 (25.273) 

950 (24.130) 
.958 (24 333) 

e nformation Packag I 

.075 (1.905) 

'165(4'1~~~·('·"( I 
.200(5.080) - - - - - -

U ~~ 

t '050TYP(1.j~0) L -. 
.016 (0.406) .045 (1.140) 
.020 (0.508) .020 (0.508) 

.690 (17.272) 

.730 (18.542) 

52-Pin Quad PLCC 

.075 (1.905) 

~
~ .065(1.651) I 

.165(4.191) \ ~ ~ 
200(5.080) - - - - - ~ 

t '050TYP(1.j~0) L ~ 
.016 (0.406) .045 (1.140) 
.020 (0.508) .020 (0.508) 

.890 (22.606) 

.930 (23.622) 

68-Pin Quad PLCC II 
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.772(19.62) 

.792(20.12) 

PINNo.lln:J1calor 

.102(2.6) 

.110(28) 

Package Information 
Quad (Fine Pitch) 

iL 
.006(.15)~1 
.012(.30) 

r-.--------:~~~::~.: ---------1 
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52-Lead Quad Fine Pitch 

100-Lead Quad Fine Pitch 



Package Information 
(SON) 

-1 r- .050 TYP. (1.270) 

.200 (5.080) 

.185 (4.699) 

.160 (4.064) 

.150 (3.810) 

.010 (0.254) 

.070 (l.m) t~ I .003(0.076) 

.060 (1.524) ~ tLH...J=LHJI~ 

.016 nom (0.40) --II-- t 

-1 ~ .050 TYP. (1.270) 

0.350 (8.890) 

0330 (8.382) 

~ 
.159 (4.04) 

.149 (3.78) 

.010 (0.254) 

.089(1.75) t~ 1.004 (0.10) 

.053(1.35) L '--L 

--I j.-016 nom (040 

-1 r- .05OTYP. (1.270) 

.400 (10.180) 

.380 (9.652) 

.010 (0.254) 

.070 (1.n8) t~ 1.003 (0.076) 

.080 (1.524) L --L 

--I j.-.016nOm(0.40) f 

c: 
t 
\ 

.245 (6.223) 

.230 (5.842) 

.185 (4.699) 

.170 (4.318) 

.244 (6.20) 

.228 (5.80) 

.245 (6.223) 

. 230 (5.842) 

r \ 

\ 
I f'== 

~ P= 
.185 (4.699) 

.170 (4.318) 
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a-Pin SON 

14-Pin SON 

16-Pin SON 

• 



Package Information 
(SOL) 

-1 r- .050 TVP. (1270) 

! 
1

'305(t47) 

.285 (7.239) 

PINNO.1_ + 

- F::::~:~ 
.010 (0254) 

.110(2.794) tc:::::::J 1.003 (0.076) 

.092(2.336)L~~ 

~ j..-.016 nom (0.40) t 
16-Pin SOL 

-1. r- .OSOTVP. (1.270) 

---,-
.305 (7.747) 

.285 (7.239) 

( 

~ 
.\ 

.420 (10.668) 

.390 (9.906) 

.335 (8.509) 

.320 (8.128) 

.420 (10.668) 

.390 (9.906) 

\ 
I 

~:~"-F' .515(13.061) U U ul-L 
r \ 

.495(12.573) --, 

.010 (0.254) 

.110(2.7901 r~ 1.003 (0.076) 

.092(2.336)L~-L 

--I j..-.016nom(0.40) 1 
20-Pin SOL 

.335 (8.509) 

.320 (8.128) 

-1 r-.050TVP.(1.270) 

---,-
.30517.747) 

.285 (7.239) 

PINNO.1_ -L 

- F::;;::~ 
.010 (0.254) 

.11012.790) r ~ 1 ... 0003 (0.076) 

.092(2.336)L~-L 

--I ~.016nOm(o.40) 1 

-1 r-.050TVP.(1.270) 

~ 

•:r::: .265 (7.239) 

PINNO.1_~:::;:;:::;:;:::;:;:::;:;:::;:;:::;:;:::;:;::;:::;1~ 

BEVEL F~JUU' 
.445(11.303) I 

.010 (0.254) 

."0(2.794)r~ 1.00310.076) 

.09212.336)L~-L 

. --I j..-.016nomI0.4O) 1 
18-Pin SOL 

-1 r- .050 lYP. (1.270) 

--.-
.305(7.747) 

.285 (7.239) 

~~V~l-F~ u u u UI~ 
.595(15.113) ~ 

.010 (0.254) 

'"0(2'790)'~ ,.003(0.076) 

.092(2.336) L ~ 

-1 1-.016 nom (0 40) f 
24-Pin SOL 

28-Pin SOL 



Package Information 
(SOL/SOM/SOW) 

-1 r-016nom -1 r-.040TYP.(I~ 

CJ I 
.2992(7.60) 

PINNO.I_ ~:rn=n=n=~-L 

- F::::~~ 
.0030 (0.10) 

.0925(2.35)tt===\\~ 1.0118(0.30) 

.1060(2.69) L m.R..Aru~--'-
j LOI6~40)TYP.f 

.2890 (7.34) 

32-Pin sow 

34-Pin SOL 

~,-c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : )i + 36-Load $OM 
lEi EI EI EI EI EI EI .604(15354)1 EI EI EI EI EI EI Ell (Fine Pitch) r--- .584(14 .... )---, I: (1.04) 

.110(2.790)r~ .003(0.076) ---rr;:(=:~-==---==~ 

-'092(2"36)L~L I L 'L 1f,0
(0.254) .• 36 (S.520) +~. 

--..J .030 (O.75)TYP. --..J .0315(O.80)TYP. --..J .OIS(O.4O)TYP. 2-8_ .320(8.140) 
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I-

B 

..i 
T 

.285(7.'30) 
PINNO.1~ 1 

BEVEL I El El El El El El El .730 (' •. 54') I El El El El El El ElI-----L-r-.710(' •. 0341~ 

."75( •. 223Ir~ f1~ ~ .004(0.'0) 

.'054('677)L mJ1Jlr1J1J1:0mJ1PJlJ1cnnrO~ 
j L030(075)TYP j L.0315(080)TYpjLo.:I.p 

44-Lead SOM 
(Fine Pitch) 

t 
.... (.0 .... ) 

"''}"06) 

~.( .... ) 
-----~ 

2·8 deW"s 

.335 (8.520) 

.320 (8.140) 

Package Information 
(Flatpack) 

A '1 I- A 

n T : 0 
E L 

D 1: 
T 

It 

f-W-1 i i ~w~ 
F o Q I I 

~ ~ t T c:::::::::J 

T 
Flatpack Flatpack 
24-Leads 10, 28, 32-Leads 

Pkg. Lead 
A B C D E F 

Type Cnt. L Q W 

F 10 .900 .015 .045 .090 .200 .004 .250 .074 .250 
.019 .055 max typ .007 .260 typ .260 

F 24 .900 .015 .050 .087 .567 .004 .391 .075 .264 
.019 typ max typ .007 .405 typ .276 

F 28 1.150 .015 .045 .092 .645 .004 .712 .085 .492 
.019 .055 max .655 .007 .728 .078 .508 

F 32 1.150 .015 .045 .092 .745 .004 .812 .085 .492 
.019 .055 max .755 .007 .828 .078 .508 
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North American 
Regional Offices & Sales Representatives 
EAST NO. CAROLINA MINNESOTA COLORADO 
HEADQUARTERS Refer calls to TMA Atlanta, Georgia OHMS Technology, Inc. Lange Sales 
Wayne Taylor, Manager PENNSYLVANIA Minneapolis Littleton 
Silicon Systems, Inc. Omni Sales Ph: (612) 932-2920 Ph: (303) 795-3600 
53 Stiles Road Erdenheim FAX: (612) 932-2918 FAX: (303) 795-0373 
Salem, NH 03079 Ph: (215) 233-4600 MISSOURI NEW MEXICO Ph: (603) 898-1444 FAX: (215) 233-4702 B. C. Electronics Western High Tech Marketing, Inc. FAX: (603) 898-9538 

VIRGINIA Bridgeton Albuquerque 
ALABAMA Burgin-Kreh Associates Ph: (314) 739-6683 Ph: (505) 884-2256 
Technology Marketing Assoc. (TMA) Lynchburg FAX: (314) 344-3180 FAX: (505) 884-2258 
HuntsVille Ph: (804) 239-2626 OHIO UTAH Ph: (205) 883-7893 FAX: (804) 239-1333 Makin Associates Lange Sales FAX: (205) 882-6162 Cincinnati Salt Lake City 
CONNECTICUT CENTRAL Ph: (513) 871-2424 Ph: (801) 487-0843 
NRG, Ltd. HEADQUARTERS FAX: (513) 871-2524 FAX: (801) 484-5408 
Fairfield Mike Traviolia, Manager Dublin 
Ph: (203) 384-1112 Silicon Systems, Inc. Ph: (614) 793-9545 NORTHWEST 
FAX: (203) 335-2127 340 W. Butterfield Rd., Suite 4B FAX: (614) 793-0256 HEADQUARTERS 
FLORIDA Elmhurst, IL 60126 

Solon Jon Tammel, Manager 
Technology Marketing Assoc. (TMA) Ph: (708) 832-3111 

Ph: (216) 248-7370 Silicon Systems, Inc. 
Orlando FAX: (708) 832-3172 

FAX: (216) 248-7372 2840 San Thomas Exp., Suite 140A 
Ph: (407) 857-3760 Administrative Office: 

TEXAS 
Santa Clara, CA 95051 

FAX: (407) 857-6412 Silicon Systems, Inc. Ph: (408) 980-9771 
2201 N. Central Exp., Suite 132 OM Associates, Inc. FAX: (408) 748-9488 Deerfield Beach Richardson, TX 75080 Austin TLX: 171-200 Ph: (305) 427-1090 Ph: (214) 669-3381 Ph: (512) 794-9971 

CALIFORNIA FAX: (305) 427-1626 FAX: (214) 669-3495 FAX: (512) 794-9987 
Magna Sales Largo Automotive Sales Office: Richardson Santa Clara Ph: (813) 541-1591 Detroit (F AE.) Ph: (214) 690-6746 Ph: (408) 727-8753 FAX: (813) 545-8617 Ph: (313) 462-2133 FAX: (214) 690-8721 FAX: (408) 727-8573 

GEORGIA FAX: (313) 462-2405 Houston OREGON Technology Marketing Assoc. (TMA) ILLINOIS Ph: (713)789-4426 Western Technical Sales AUanta Phase II Marketing FAX: (713) 789-4825 Beaverton Ph: (404) 446-3565 Rolling Meadows WISCONSIN Ph: (503) 644-8860 FAX: (404) 446-0569 Ph: (708) 806-1330 Phase II Marketing FAX: (503) 644-8200 
MARYLAND FAX: (708) 806-1349 ROiling Meadows, IL WASHINGTON Burgin-Kreh Associates INDIANA Ph: (414) 771-9986 Western Technical Sales Baltimore STB Associates FAX: (414) 771-9935 Bellevue Ph: (301) 265-8500 Indianapolis Ph: (206) 641-3900 FAX: (301) 265-8536 Ph: (317) 844-9227 SOUTHWEST FAX: (206) 641-5829 
MASSACHUSETTS FAX: (317) 844-1904 HEADQUARTERS Spokane Mill-Bern Associates IOWA Mel Marchbanks, Manager Ph: (509) 922-7600 Woburn Cahill, Schmitz & Howe Silicon Systems, Inc. FAX: (509) 922-7603 Ph: (617) 932-3311 Cedar Rapids 454 Carson Plaza Drive, Suite 209 
FAX: (617) 932-0511 Ph: (319) 377-8219 Carson, CA 90745 CANADA Ph: (213) 532-1524, 3499 NEW JERSEY FAX: (319) 377-0958 FAX: (213) 532-4571 BRITISH COLUMBIA 
Technical Marketing Group KANSAS Enerlec 
West Caldwell . B.C. Electronics ARIZONA Richmond 
Ph: (201) 226-3300 Kansas City Western High Tech Marketing, Inc. Ph: (604) 273-0882 
FAX: (201) 226-9518 Scottsdale FAX: (604) 273-0884 Ph: (913) 342-1211 Ph: (602) 860-2702 NEW YORK FAX: (913) 342-0207 FAX: (602) 860-2712 ONTARIO 
Electra Sales KENTUCKY Har-Tech 
Rochester Technology Marketing Corp. (TMC) CALIFORNIA Downsview 
Ph: (716) 427-7860 Louisville Hadden Associates Ph: (416) 665-7773 
FAX: (716) 427-0614 Ph: (502) 893-1377 San Diego FAX: (416) 665-7290 

Ph: (619) 565-9444 East Syracuse FAX: (502) 896-6679 FAX: (619) 565-1802 Nepean 
Ph: (315) 463-1248 MICHIGAN Ph: (613) 726-9410 
FAX: (315) 463-1717 

A.P. Associates SCCubed FAX: (613) 726-8834 
Thousand oaks Technical Marketing Group Brighton Ph: (805) 496-7307 QUEBEC 

Melville ph: (313) 229-6550 FAX: (805) 495-3601 Har-Tech 
Ph: (516) 351-8833 FAX: (313) 229-9356 Pointe Claire 
FAX: (516) 351-8667 Tustin Ph: (514)694-6110 

Ph: (714) 731-9206 FAX: (514) 694-8501 
FAX: (714) 731-7801 
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EUROPE 
HEADQUARTERS 
R. Sharman, District Sales Mgr. 
Silicon Systems, Int'I 
Woodpeckers, The Common 
West Chillington 
West Sussex RH20 2PL, UK 
Ph: (44) 79-881-2331 
FAX: (44) 79-881-2117 
Tl.X: 878411 SILSYS G 

AUSTRIA 
Allmos GmbH 
Wien 
Ph: (43) 1-627-1953 
FAX: (43) 1-627-102112 

BELGIUM 
Alcom Electronics BVBA 
Wilrijk 
Ph: (32) 3-828-3880 
FAX: (32) 3-830-5186 

DENMARK 
C-88 
Kokkedal 
Ph: (45) 4224-4888 
FAX: (45) 4224-4889 

ENGLAND 
Pronto Electronic Systems, Ltd. 
liford, Essex 
Ph: (44) 81-554-6222 
FAX: (44) 81-518-3222 
Tl.X: 895-4213 PRONTO G 

FINLAND 
KomdelOy 
Espoo 
Ph: (358) 0-885011 
FAX: (358) 0-885-327 
Tl.X: 121926 KOMDL SF 

FRANCE 
Datadis, S.A. 
Massy Cedex 
Ph: (33) 1-69-20-41-41 
FAX: (33) 1-69-20-49-00 
Tl.X: 603167F 

GERMANY 
Atlantik Elektronik GmbH 
Martinsried 
Ph: (49) 89-857-0000 
FAX: (49) 89-857-3702 
TWX: 5 215111 ALEC D 

GREECE 
Peter Caritato & Associates, Ltd. 
Athens 
Ph: (30) 1-902-0115 
FAX: (30) 1-901-7024 
Tl.X: 216-723 CARl GR 

ISRAEL 
Rapac 
Tel Aviv 
Ph: (972) 3-477115 
FAX: (972) 3-493272 
Tl.X: 342173 RAPAC IL 

ITALY 
Cefra S.p.A. 
Milano 
Ph: (39) 223-5264 
FAX (39) 2236-0249 
Tl.X: 314543 CEFRA I 

THE NETHERLAN OS 
Alcom Electronics BV 
2908 LJ Capelle AID IJSSEL 
Ph: (31) 10-451-9533 
FAX: (31) 10-458-6482 
Tl.X: 26160 ALCOM NL 

NORWAY 
Hans H. Schive 
Asker 
Ph: (47) 2-900900 
FAX: (47) 2-904484 
Tl.X: 19124 SKIVE N 

PORTUGAL 
Diode 
Lisbon 
Ph: (351) 1-571390 
FAX: (351) 1-534987 

SO. AFRICA 
South Continental Devices 
Pinegowrie 
Ph: (27) 11-789-2400 
FAX: (27) 11-886-2929 
Tl.X: 4-24849 SA 

SPAIN 
Diode 
Madrid 
Ph: (34) 1-555-3686 
FAX: (34) 1-556-7159 
Tl.X: 42148 DIODE E 

SWEDEN 
Bexab Technology AB 
Tiiby 
Ph: (46) 8-732-8980 
FAX: (46) 8-732-7058 
Tl.X: 136888 BEXTE S 

SWITZERLAND 
EllypticAG 
Zurich 
Ph: (41) 1-493-1000 
FAX: (41) 1-492-2255 
TWX: 822-542 ELYP CH 

YUGOSLAVIA 
EllypticAG 
Maribor 
Ph: (38) 62-24561 

International 
Distributors & Sales Representatives 

FAR EAST 
HEADQUARTERS 
K. S. Ong, District Sales Mg r. 
Silicon Systems, Singapore 
3015A UBI Road 1 #03-01 
Singapore 1440 
Ph: (65) 380-9157 
FAX: (65) 281-3423 

AUSTRALIA 
R&D Electronics 
Victoria 
Ph: (61) 3-808-8911 
FAX: (61) 3-808-9168 
Tl.X: 790-33288 

HONG KONG 
CET, Ltd. 
Wanchai 
Ph: (852) 520-0922 
FAX: (852) 865-0639 

INDIA 
Malh ar Co rp. 
Bangalore 
Ph: (812) 56-4998 
FAX: (812) 57-5009 

U.S.A. Headquarters 
Rosemont, PA 
Ph: (215) 527-5020 
FAX: (215) 525-7805 

JAPAN 
Internix 
Tokyo 
Ph: (81) 3-369-1105 
FAX: (81) 3-363-8486 
Tl.X: 781-26733 

KOREA 
Hanaro Corporation 
Seoul 
Ph: (82) 2-558-1144 
FAX: (82) 2-558-0157 

MALAYSIA 
Dynamar Computer Products 
Penang 
Ph: (60) 4-637292 
FAX: (60) 4-637319 
Tl.X: MA40750 DYNAMA 

Petaling Jaya 
Ph: (60) 3-7767199 
FAX: (60) 3-7767201 

SINGAPORE 
Dynamar Computer Products 
Ph: (65) 281-3388 
FAX: (65) 281-3308 
Tl.X: RS26283 DYNAMA 

TAIWAN 
New Dynamar International 
Taipei 
Ph: (886) 2-777-5670 thru 5674 
FAX: (886) 2-777-5867 
Tl.X: 785-11064 DYNAMAR 
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THAILAND 
Dynamar Computer Products 
Bangkok 
Ph: (662) 278-3690 

(662) 278-5722 
FAX: (662) 271-3815 

SOUTH AMERICA __ _ 
ARGENTINA 
Vel S.R.L. 
Buenos Aires 
Ph: (54) 1-46-211 
FAX: (54) 1-45-2551 
Tl.X: 390-18605 

BRAZIL 
Hitech 
Sao Paulo 
Ph: (55) 11-531-9355 
FAX: (55) 11-240-2650 
Tl.X: 391-11-53288 HTHB BR 

CHILE 
Victronics, Ltd. 
Santiago Centro 
Ph: (56-2) 2237698 

(56-2) 330237 
FAX: (56-2) 334432 
Tl.X: 340168 VICTOR CK 

MEXICO 
Panamtek 
Guadalajara, Jalisco 
Ph: (52) 36-303029 
FAX: (52) 36-30-3115 

• 



North American 
Authorized Distributor Offices 
All locations are "Hall-Mark Electronics" except as noted. 

ALABAMA FLORIDA NEW JERSEY 
Huntsville Clearwater Mt.Laurel 
Ph: (205) 837-8700 Ph: (813) 530-4543 Ph: (609) 235-1900 

ARIZONA Orlando Fairfield 
Phoenix Ph: (305) 855-4020 Ph: (201) 575-4415 
Ph: (602) 437-1200 

Pompano Beach NEW YORK 
Aved, Inc. Ph: (305) 971-9280 Ronkonkoma 
Phoenix Ph: (516) 737-0600 
Ph: (602) 951-9788 GEORGIA 

Norcross Rochester 
CALIFORNIA Ph: (404) 447-8000 Ph: (716) 244-9290 
Citrus Heights 
Ph: (916) 722-8600 ILLINOIS NORTH CAROLINA 

Wooddale Raleigh 
Aved, Inc. Ph: (312) 860-3800 Ph: (919) 872-0712 
San Diego 
Ph: (619) 792-0257 INDIANA OHIO 

Indianapolis Solon 
San Diego Ph: (317) 291-5350 Ph: (216) 349-5632 
Ph: (619) 268-1201 

KANSAS Worthington 
San Jose Lenexa Ph: (614) 888-3313 
Ph: (408) 432-4000 Ph: (913) 888-4747 

OKLAHOMA 
Torrance MARYLAND Tulsa 
Ph: (213) 217-8400 Columbia Ph: (918) 665-3200 

Ph: (301) 988·9800 
Aved, Inc. TEXAS 
Tustin MASSACHUSETTS Austin 
Ph: (714) 259-8258 Billerica Ph: (512) 258-8848 

Ph: (617) 935·9777 
Tustin Dallas 
Ph: (714) 669-4100 MICHIGAN Ph: (214) 553·4300 

Detroit 
COLORADO Ph: (313) 462-1205 Houston 
Englewood Ph: (713) 781·6100 
Ph: (303) 790·1662 MINNESOTA 

Bloomington UTAH 
CONNECTICUT Ph: (612) 941·2600 Murray 
Wallingford Ph: (801) 268-3779 
Ph: (203) 271-2844 MISSOURI 

St.Louis WISCONSIN 
Ph: (314) 291-5350 New Berlin 

Ph: (414) 797-7844 

13-2 

CANADA ••••• 

ONTARIO 
Har- Tech Electronics 
Downsview 
Ph: (416) 665-7773 

BRITISH COLUMBIA 
Enerlec 
Surrey 
Ph: (604) 888-1667 



STORAGE PRODUCTS 
For information or assistance, please return this card to SILICON SYSTEMS. 

Name: ___________________ Title: __________ _ 
Company: ______________________________ _ 

Address: __________________ Mail Stop: ________ _ 

City: __________________ State: ______ Zip: ___ _ 

My phone number is: __________________ Ext.: ______ _ 

Our company manufactures: _______________________ _ 
Please describe product(s) 

D I've purchased/specified Silicon Systems products before: ____________ _ 
Please describe product(s) 

D I've got some questions. Please have a sales representative contact me: o immediately D on or about ___________ _ 

D I need price and delivery for the SSI product. 

D I'd like to talk to you about getting a sample for evaluation. Please have a sales representative 
call me about my requirements. 0 immediately D on or about ________ _ 

D Please add me to your mailing list to receive new product information. 

Pho"" 1711~,ff~:41 669-8814 

~----------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

STORAGE PRODUCTS 
For information or assistance, please return this card to SILICON SYSTEMS. 

Name: ___________________ Title: __________ _ 
Company: ______________________________ __ 

Address: __________________ Mail Stop: ________ _ 

City: __________________ State: ______ Zip: ___ _ 

My phone number is: __________________ Ext.: ______ _ 

Our company manufactures: _______ -=-:-_---,_--,:--__ ..,------:---: ______ _ 

Please describe product(s) 

D I've purchased/specified Silicon Systems products before: ____________ _ 
Please describe product(s) 

D I've got some questions. Please have a sales representative contact me: o immediately D on or about ___________ _ 

D I need price and delivery for the SSI product. 

D I'd like to talk to you about getting a sample for evaluation. Please have a sales representative 
call me about my requirements. 0 immediately D on or about ________ _ 

o Please add me to your mailing list to receive new product information. 

Jilkon JHffons® 
J~-~~,~,", . ,, __ ~,"_PhO~~ 17141 731-71 ~~"'-~ 669-881~ 
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Silicon Systems, Inc. 
14351 Myford Road, Tustin, CA 92680 
Ph (714) 731-7110, Fax (714) 669-8814 

Printed in U.S.A. 


