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Overview
> HCgorilla
v Ubiquitous computing
v’ Special architecture

> Architectural points

v’ H/S co-design

v Parallelism: multicore & multiple pipeline
v 3opularlty Java compatlble media pipes
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> Chip design & implementation
v’ Power conscious wave-pipelining
v Test simplification design scheme
v 0.18um CMOS standard cel
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Versions of HCgorilla architecture and chip

Name HCgorilla.1 HCgorilla.2 HCgorilla.3
Architecture <A Java compatible 16 61
Cipher No. 2 2
Mode SISD SIMD
Instruction cache |2 X 16bits X 16datal2 X 16bits X 8data[2 X 16bits X 32data
Micro. Register file 16bits X 32data | 16bits X 16data | 16bits X 64data
arehitecture Data cache 64byte 64byte 256byte
No. of gates 75k 94k 702K
No. of transistors 255k 228k 1.7M
Name HCgorilla035 HCgorilla018 | HCgorillaO18v3
Process ROHM 0.35pum [HITACH 0.18um| ROHM 0.18um
Size 4.9mm square 2.8mm square | 4.9mm X 7.9mm
Core utilization 0.63 0.56 0.80
Chip
Die photo
Voltage (V) 3.3 1.8
Clock (MHz) 150 400 330
Power (mW) 230 40 122
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Organization of HCgorilla.3

Main memory

~Instruction ca _ .
etch nstructio

— cache
/Gpvo’de;

operand operand

Random Random
[ 110. 2€Nc. | | N0. g2Cnc. |

Register | :Register:

access It access

—— !

—

— —

Data cache _aecess a cache ess

®

h o n1-
Pata-Cache

Graduate School of Science and Technology, Hirosaki Universit




HIROSAKI UNIV

VLSI PROJECT
Test bench X

Address =

i pipes Cipher 211 pi
Media pipes “1P = 87 7E DF 82
ﬁ s BgEE 6C DF 87 78

DD 86 DF 82
8778 8A 7B
87 7TE E2 8A
8A 79 6C DF
E3 8C 78 E4
E2 89 7F E4

Register file
16bits X 64data

HCgorilla.3
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=— | Cgorllla018v3 simulation by the test bench X

Core 1 | B EX= DA | |
Core 2 | E | ' EX% MJ HCgorilla018v:
’ C 7t cloc

CLK
RF address
RNG out _!_!_ _'E-Ell_'l a  afld  d]e  6][3 3]
RF content [N IR E S mml
" In data | 0000
S p{TOp 0008f 0006 D000
O Stack{ 2nd top
Push top | 000e  [0000
p{Top [ ooool 0005 JoQo0_ _ _
@tack{P  “PLand top o007_Tooon— ¢, 7
sh top -ILEE 0000
COl‘el’ gata ) ; fiT: 49 4a
resister file LContent

g T
Top NI gl T [TIT

Stack{ - °P p{Z“C?top.mEE!' by
~ Pu Shtpf
S Pop up{ 0P I 1 .
S Stack{ P UP ynd top 000510000
O Push top

Data [ Address

cachel Content III BIES II| BIES II-E&EE

In address corel JIT R - [ T
In address core2 JI NN T
Out data corel opooof 11010 10807 110100 [hoooo

Out data core2 ooooa] 11010 10405 11010 0000
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Power dissipation of HCgorilla018v3 chip
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X : Java, SIMD encryption, Y : SIMD mode Z : SIMD mode

and decryption decryption encryption
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