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Introduction




Introduction (1)

V Requirements for SoC design
Small Area, high performance and low energy
Design in a short period and low cost

V Method for designing in a short period
IP-Based Design
Reuse of IPs (Intellectual Property)

Configurable Module
Adjustment for performance / area cost



Introduction (2)

IP-Based SoC Design:

V Interface circuit should be designed
automatically

V Previous works about an interface
generation target such a situation



Introduction (3)

IP-Based SoC Design with Configure
Processor Core:

Configurable
Processor

V Interface circuit is affected by the
configurable processor core



Introduction (4)

Our Proposal:
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|IFC Architecture
IFC Synthesis Method

IFC: An Interface Circuit between
a Configurable Processor Core and
a Hardware IP
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|IP-Based SoC Design Method




Design Flow
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IFC_Synthesizer

Input:

VV Hardware IP Interface
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Interface Description Language:
CWL (Compornent Wrapper Language)

i nterface exl:

port:
I nput . cl ock cl k;
| nput . contr ol cnd;
| nput . contr ol req,

out put . cont r ol ack;
out put . dat a[ 31: 0] dat ;

endpor t
al phabet :
PRl PEELN ~ signalset all = {clk, cnd, req, ack, dat};
ok | ] ] W {R_?, 0,0, 2},
o Xa) : R 0, 1, 0, ?};
cmd -K\: ICX ) { } I

ERR {R O, 1, 1, 7?};
endsi gnal set
endal phabet
wor d:
read(reg[9:0] Xa, reg[7:0] Xd) :
QXa) WO,8 [ AXd) | ERR];

req _//

ack

=~
Pﬁj/ B

dat[31:0]

"R IRIl!R! s endwor d
R A e endi nt erf ace




Architecture Model

Processor
Core

V A Processor Core

V A Memory

V Several Hardware IPs with IFC
V A Shared Bus
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Interface between Processor Core and
Hadware IP

V Based on ARM7TDMI Coprocessor
Interface

Signal Interface
for Handshake Protocol

Instruction Interface
for Data Processing and Transferring




Signal Interface

name meaning direction
Not CoProcessor Processor ->
NnCPI .
Instruction CoProcessor
->
CPA CoProcessor Absent CoProcessor
Processor
r->
CPB CoProcessor Busy CoProcesos

Processor

* Here, CoProcessor = Hardware IP




Instruction Interface

Hardware-IP-Instructions:

V CDP (CoProcessor Data Operation)
Operate data in the Hardware IP

V LDC/STC (CoProcessor Load/Store Operation)
Transfer data between IP and memory

V MRC/MCR (Register Transfer Operation)
Transfer data between IP and processor core







