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Abstract

The paper reports the development of a main memory system with ECC capability based
on IEEE 796 bus for a 16 bit microcomputer the development of which was one of the last
year's National projects. The top-down approach of the design and the bottom-up approach of
the testing resulted in a memory board which demonstrates a better performance and a less
expensive cost than those available in the U.S. market.
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Table 1. Comparison of error protections.

1bit error| 2 bit error | 204 error

Error protection
o e 4%
Parity ¥t

ECC (single bit
273 double

bit A%)

systemcrash|system crash |system crash

system halt |system crash |system crash

No effect | system halt |system crash
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Table 2. Design specification,

Design specification

—Bus I IEEE =796 bus
=719 &-% 512K byte

—Access time .
read Y byte write Y

ol /40

7% 1300 -350 ns
word write 2150 =200 ns

—Word size : 16 bit & 8bit
—64K bit 150nsec dynamic RAM A&

k3 3.
Table 3. Check bit encoding equation.

Azl Qa4

Co=DleD2a b3 @5 @8 & DY @ D11 ® D14
Cl=D0oDleD2eDidb6 b8 @DI0 @ DI2
C2 =D0@®D3I®DLIED7T®DIE DI0@®@ DI3E® D15
C3 = DO@®DI®D@LEE®D7®DIIE DIZE D13
C4 = D20D3 D45 ab6 ®D7 @ D14 @ DIS
C5 = D8 @ DY @ D10 @ D11 @ D12 & D13 @ D14 @ D15
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Table 4. Syndrome decode to bit-in-error.

Syndrome S5 |0 1 0 1 0 1 0 1 |
Bits S4 00110011
S0S1S2S3 {0000 1111
0 0 * C5C4T C2T T M
0 0 1 C2T T 15T 137 T
0 1 0 CITTMT 126 T
001 1 T104 TOTTM
1 0 0 COT T 14T 115 T
1 0 1 T93TMTTM
1 1 0 T8 2 T1TTM
11 1 MTTMTMML{
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T . Double bit error
M Aol 49 error
CxA} . Check bit errord] 9
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Fig. 1. Block diagram.
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