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"An analisys of cache and branch prediction of the V80 microprocessor”
Hitoshi YAMAHATA, Noboru KOBAYASHI

Microcomputer Division, NEC Corporation

Shimonumabe, Nakahara-ku, Kawasaki, 211 JAPAN

This report will describe a single chip 32-bit CMOS VLSI microprocessor V80. It has
been implemented by using a double metal-layer CMOS process technology with 0.8um design
rule to integrate 980,000 transistors. It has bit(s) manipulating functions, floating-
point operations, system management instructions and virtual lelory.lanaxe-ent function
for supporting application and system programs. It integrates separate cache memorys for
instruction and data and the branch prediction unit (BPU) to avoid frequent pipeline
purges. This paper will focus on the performance improvement by the cache and the BPU

by using a new metrics.
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ACU(Access Control Unit) IDU(Instruction Decode Unit)
DCU(Data Control Unit)  1-CHE(Instruction Cache Unit)
D-CHE(Data Cache Unit) PCU(Pipeline Control Unit)
PDU(Predecode Unit) BPU(Branch Prediction Unit)
EXU(Execution Unit) MMU(Memory Management Unit)
EAG(Effective Address Generator)
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Item V8o
General registers 32-bit * 32
Instructions 119-type

Instruction format 2-operand symmetry

Virtual memory
Management

4G-byte Virtual Space
4G-byte Real Space
Paging(4K-byte/Page)
4-level Protection

64-entry 2-way set associalive
hardware replace

Translation Lookaside
Butfer(TLB)

Floating-point operation] 32/64-bit based on IEEE-754

Pipeline structure 11-unit, 7-stage,

execute max 6 instructions

Instruction/Data separate
(each 1K-byte,write through)

Cache memory

Branch Prediction 64-entry 2-way set associative |

Functionat Redundancy Monitor
Parity check

High reliablity function

No. of transistors 980,000

Process 0.8um double Al CMOS
Chip size 14.49*15.47mm
Package 280-pin PGA

Clock freq. 25/33MHz

Performance 16.5MIPS (peak @33MHz)

Power dissipation 4.75W (@33MHz)
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2K+2K cache 15% 8.8% 1.06
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