












































































































































































































































































































































































































































































































































































































2.4 COMPUTER AIDED 
MANUFACTURING CONTROL 

Computer Aided Manufacturing (CAM) requires the 
identification, control, collection and dissemination 
of vast amounts of data for logistics control. Silicon 
Systems uses this type of computerized system for 
statistical process control and manufacturing 
monitoring. 

PROMIS (Process Management and Information 
System) displays document control-released 
recipes. processes, and procedures, tracks work-in­
process, contains accurate inventory information, 
allows continuous recording of facilities data, con­
tains performance analysis capabilities, and much 
more. PROMIS allows for a paperless facility, which 
assists in keeping contamination out of the wafer 
fab clean room. 

The configuration of PBOMIS has been tailored to 
meet the requirements of Silicon Systems. 

2.5 GUARANTEED AQL 

Silicon Systems currently offers a guaranteed AOL 
level of 0.05% and has a written plan to implement a 
guaranteed AOL of 0.01 % in 1987. 

aUf PPM program, which allows us to guarantee the 
AOLs, is key to the continuing improvement in our 
average outgoing quality AOO, see Figure 2.1. This 
program encompasses the ongoing analysis of our 
product and process performance to continually 
reduce our process defect densities. The ultimate 
goal of this program is improvement toward zero 
defects, rather than the acceptance of a given 
defect density level as an ultimate goal. 

SECTION 3 RELIABILITY 

3.1 RELIABILITY PROGRAM 

Silicon Systems' reliability is ensured through con­
tinuous monitoring of generic product families. 

The reliability program includes several highly spe­
cialized areas which are equipped with a variety of 
analytical capabilities. 

a. Scanning Electron Microscope (SEM) 
- Energy Dispersive X-Ray (EDX) 
- Voltage Contrast 
- Electron Beam Induced Current (EBIC) 

b. Electrical Characterization 

c. Metallurgica.l Cross-Sectioning 

d. Ion Chromatograph 

e. Micromanipulator Probe Station 

f. Wet Chemical and Plasma Techniques 

g. Macro/Microphotography 

h. X-Ray Techniques 

These capabilities allow the prompt and accurate 
analysis of failure mechanisms. 

3.2 RELIABILITY METHODS 

Various stress tests are utilized that define perfor­
mance levels of our products. Many of these stress 
tests are per Mil-883 as shown in Table 3.1. 

3.3 FAILURE ANALYSIS PROGRAM 

A highly visible comprehensive failure reporting, 
analysis, and corrective action program is extremely 
important to the continued achievement of high reli­
ability in components produced by Silicon Systems. 

This detailed failure analysis program is an integral 
part of every phase of device technblogy from initial 
product design review to analysis of our product 
under actual field use conditions. 

TABLE 3.1 RELIABILITY STRESS TESTS 

The failure analysis data generated is used to help 
our customers implement improved device applica­
tions and to allow Silicon Systems to identify and 
implement product or process improvements. 

Conclusively, this in-house testing and analysis 
allows Silicon Systems to monitor all aspects of 
manufacturing to ensure that a product of highest 
quality is shipped to our customers. 
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FAILURE 
RATE 

INFANT MORTALITY 
EARLY LIFE 

Note: 

FIGURE 3.1 
TYPICAL FAILURE RATIO CURVE 

USEFUL LIFE 

TABLE 3.2 
RELIABILITY DATA BASE 
Failure Rates in %/1000 Hours' 

WEAROUT LIFE 

1 .. 01 %/1000 hours;;: 1000 FIT; failure rates are quoted with 60% confidence level. 

2. 55° C number assume an activation energy of 0.71 eV. 

TABLE 3.3 
ACTIVATION ENERGIES OF 

MAJOR FAILURE MECHANISMS 
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3.4 RELIABILITY PREDICTION 
METHODOLOGY 

It has been established through Reliability Engineer­
ing principles that the failure rate of a group of 
devices as a function of time will endorse a life 
curve as shown in Figure 3.1. 

Basically, the bath tub curve in Figure 3.1, implies 
that the useful life of the product extends until some 
basic design or material limitation is experienced. At 
Silicon Systems, the Arrhenius model is used to 
extrapolate a failure rate at an accelerated tempera­
ture test condition to a normal use temperature 
condition. 

Silicon Systems uses the Arrhenius equation con­
cept to determine unique failure mechanisms and 
as a base line for defining the reliability of integrated 
circuits. 

The Arrhenius equation for validity requires the 
following: 

1. The stress remain constant. 

2. Activation energy remain constant with 
temperature. 

3. The mass remain constant. 

The model basically states R = A e -Ea /KT 

where R Reaction rate constant 

A = Constant 

Ea = Activation energy (eV) 

K = Boltzmann's constant 8.63 x 10-5 
eV/oK 

T Absolute temperature (0 K) 

SECTION 4 ELECTROSTATIC DISCHARGE 
PROGRAM 

4.1 ESD PREVENTION 

Silicon Systems recognizes that procedures for the 
protection of Electrostatic Discharge (ESD) sensi­
tive devices from damage by electrical transients 
and static electricity must be incorporated through­
out all operations which come in contact with 
these devices. 

Silicon Systems' quality program incorporates var­
ious protection measures for the control of ESD. 
Some of these preventive measures include handling 
of parts at static safe-guarded work stations; the 
wearing of wrist straps during all handling operations; 
the use of conductive lab coats in all test areas and 
areas which handle parts; and the packaging of com­
ponents in conductive and anti-static containers. 



TABLE 3.4 
FAILURE MECHANISMS AND DEFECTS 

Electrical Failure Possible Defects Corrective Action Area 

TABLE 3.5 
RELATIONSHIP BETWEEN FAILURE CAUSES AND ANALYTICAL TEST METHODS 
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Although full compliance with MIL-STO-883 is not implied, all processes are in accordance with or derived from the methods indicated 

LOT ACCEPTANCE TESTING 
At Silicon Systems, all sampling for Lot Acceptance Testing is 
based upon MIL-STD-10SD. 

Commercial Testing includes resistance to solvents, Solution 
A, plus external Visual Inspection to strict SSi standards. 

Industrial Testing includes hermetic-only Destructive 
Physical Analysis (DPAl. as well as Resistance to Solvents, 
Solutions A and B,. plus Solderability, Electrical @ 2S.oC, and 
external Visual Inspection to SSi standards. 

Extended Reliability covers hermetic-only DPA and Burn-in, 
as well as Resistance to Solvents, Solutions A, B, and C, plus 
Solderability, Fine and Gross Leak Hermeticity, Electrical @ 
max/min and 25°C, and external Visual Inspection to SSi 
standards. 

High Reliability includes Destructive Physical Analysis and 
Burn-in, as well as Resistance to Solvents, Solutions A, B, C, 
and D, plus Solderability, Fine and Gross Leak Hermeticity, 
Electrical @ max/min and 2SoC, and external Visuallnspec­
tion to SSi standards. 





'''5' "C'" R1~!!fr!!! :'05952809 

Printed in U.S.A. 10M IA&E R 1 -1/86 


