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Obijective of this work

To achieve a maximum processor performance
on a single chip
using 0.3 um BiCMOS technology
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Microprocessor performance and its prediction
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Integration capacity using 0.3um BiCMOS
- performance area _|capacity
Superscalar | clock cycle | 6.6mm? 4
RISC 3.1 ns /RISC RISCs
FPU 3.5ns 9.1mm’ 4
(53bX27b Mult.+Adder)| /FPU FPUs
Cache 2.8 ns 60mm? | max
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High performance single chip strategies

(1) Uni-processor

0.3 um BiCMOS technology

Dual ALU superscalar architecture
(2)Multi-processor

Interleaved shared cache memory
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Two on-chip cache strategies
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Split-bus with 4-way interleaved secondary cache
CPU1 000 ., CPU4 | _
@ IC1 DC® ® IC4 DCa
Address Bus 5 B I
W@ - = '
o e 10J010,
I Data Bus
scol | sc1 || sc2 || sc3
ORIORYO
—OYOTeL
— HotChipsIV-~
wa‘? fo? 0 [URLE L UCT orips
- )

Access reduction by private caches )5\ A

e

Average interval
1.83 => 4.51

Peak traffic =—>

Access Count
-l

By
B I .

External Access Intervals

1

3

e

m without caches
o with 1KB caches

123 4567 89 1011 12 13 14

w A
/

Clocks

224

HotChipsl V-



Simulation models

(1) Interlock bus
without SC
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(2) Interiock bus (3) Split bus

with SC
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Interleaved SC

Simulation results of three on-chip cache models
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Photomicrograph of experimental chip
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QC-BiCMOS circuit and delay time
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2.2.8

Conclusion

A 250MHz, 1000MIPS multi-superscalar processor

using QC-BiCMOS
Featuring

- On-chip interleaved secondary cache memory
- ECL-sense amplifier merged comparator

and selectors .
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