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A FAULT TOLERANT TREE PROCESSOR
USING VOTING

Hideki Mori Junichi Kambara
Department of Information and Computer Sciences

Toyb University, Kawagoe 350, Japan

We propose a fault tolerant architecture for complicated
pipeline processing whithout having hardware complexities which
is harmful to the pipeline features. Our proposed fault
masking approach is based on triple votings to inputs and
triple simultaneous operations along a pipeline. Reliability
information is produced to every adjacent cells from the
result of their previous votings. This information is used if
voting fails because of double errors and so on. We describe a
féult tolerant analysis filter as its example. Finally we show

comparisons with other conventional approaches.
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DS: Data Switch

RF: Reliability Flip-flop
HS: Higher-reliability
Selector

Figure 1. Reliability Voter(RV)
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RV: Reliability Voter
QU: Operational Unit

lIL: Input Latch

OL: Output Latch
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Figure 3. Fault Tolerant Processing Tree
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Figure 4. Linear Pipeline
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Figure 5. Branch node
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Figure 6. FIR Filter Algorithm
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Table |.

Fault Tolcrant(FT) Fcaturcs for trces

FT Approach Areca | Restructure Min.No.of alive cells | Dynanic FT
for rccoverly
TOR | Good | Not Required Good Good
Fault Kasking CHB+L 1/2* of C+BiL

TMR | Poor | Not Required Poor Good

C+3 C
TR | Good Rewiring Good Poor

Fault Isolation C Difficult for branches C/X
SR | Poor | Rewiring Poor Poor

CsX C

Number
Number

Number

> - m O

Number

of cells of a basic trce(without spare cclls)

of branches including a trunk

of lcaves

of wmultiplexing

TOR:Triple Operational Redundancy(Our proposcd approach)

TUR:Triple Modular Redundancy

TR: Time Redundancy

SR: Space Rcdundancy

* 1/3-2/3. Decpending on fault patterns,

the average is about /2.




