




















































































































































































































































































































































































































































































































































































































































































































































































































































































































FIGURE 3.1 3.4 RELIABILITY PREDICTION
TYPICAL FAILURE RATIO CURVE 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.

FAILURE |
RATE §

Silicon Systems uses the Arrhenius equation con-
cept to determine unique failure mechanisms and

INFANT MORTALITY USEFUL LIFE WEAROUT LIFE

EARLY LIFE as a base line for defining the reliability of integrated
circuits.
TABLE 3.2 The Arrhenius equation for validity requires the
RELIABILITY DATA BASE following:

" Py "
Failure Rates in %/1000 Hours 1. The stress remain constant.

2. Activation energy remain constant with
temperature.

3. The mass remain constant.

The model basically states R = A ¢ “Ea/KT

where R = Reaction rate constant

A = Constant

Note: Eg = Activation energy (eV)
1. .01%/1000 hours = 1000 FIT; failure rates are quoted with 60% confidence level. K = Boltzmann's constant 8.63 x 10-5
2. 55°C number assume an activation energy of 0.71 eV. eV/°K

T = Absolute temperature (°K)

TABLE 3.3
ACTIVATION ENERGIES OF SECTION 4 EL%CTROSTATIC DISCHARGE
MAJOR FAILURE MECHANISMS 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-
jous 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.
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Corrective Action Area
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TABLE 3
FAILURE MECHANISMS AND DEFECTS

Possible Defects
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TABLE 3
RELATIONSHIP BETWEEN FAILURE CAUSES AND ANALYTICAL TEST METHODS




Quality Assurance Flow Chart

F/4
F/1 F/2 F/3 HIGH
COMMERCIAL INDUSTRIAL EXTENDED RELIABILITY RELIABILITY
HERMETIC/PLASTIC PKG. HERMETIC PKG. PLASTIC PKG. HERMETIC PKG. PLASTIC PKG HERMETIC PKG.
Pre-Seal Pre-Seal Pre-Seal Pre-Seal Pre-Seal Pre-Seal
> Inspection Inspection Inspection Inspection Inspection Inspection
-
o Stabitization
E Bake
w Method 1008,
%) Condition C
< Temperature Temperature Temperature
ycle Cycle Cycle
5 Cycles, 5 Cycles, Method 1010,
010100°C 010100°C Condition C
Centrifuge Centrifuge
Method 2001, Method 2001,
Condition E Condition E
‘Hermeticity Hermeticity Hermeticity
Fine Leak Fine Leak Fine Leak
Method 1014, Method 1014, Method 1014
Condition A or 8 Condition A or B Condition A or B
- Hermeticity Hermeticity Hermeticity
Gross Leok Gross Leak Gross Leak
[ Method 1014, Method 1014, Method 1014,
7] Condition C Condition C Condition C
w A
- 100% Electrical
Test
@25°C
o Burn-in
Burn-In Burn-In
Method 1015 Method 1015 Memedae
125°C 125°C Final
Visual
Inspection
Final Final ‘ Final Final Final 100% Elt:"r'wl
Electrical 100% Electrical 100% Electrical 100% Electrical 100% Electrical @ Te koot
Test Test Test Test Test femperature
Limits.
Visual
Inspection
I
]
Lot Lot Lot Lot Acceptance Lot Acceptance
E Acceptance Acceptance Acceptance Extended mena’n con“l:gvlrll'uvnee
™S Commercial Industrial Industrial Reliabitity Reliability
Aithough full compliance with MIL-STD-883 is not implied, all processes are in accordance with or derived from the methods indicated
LOT ACCEPTANCE TESTING Extended Reliability covers hermetic-only DPA and Burn-in,

At Silicon Systems, all sampling for Lot Acceptance Testing is
based upon MIL-STD-105D.

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

Industrial Testing includes hermetic-only Destructive
Physical Analysis (DPA), as well as Resistance to Solvents,
Solutions A and B, plus Solderability, Electrical @ 25°C, and
external Visual Inspection to SSi standards.

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 25°C, and external Visual Inspec-
tion to SSi standards.
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