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1. Background and Purpose (1)
SpecC SpecC

® PCI-BUS
UML class diagram  SpecChart

Communication handling of PCI-BUS protocol
(aggregation of interface method)

«—
PCI-BUS I/F class Interface for certain devices
A / (override interface method)

PCI Device

PCI Device

Class Diagram of PCI-BUS system (Just Image)
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1. Background and Purpose (2)

® SpecC
No contradiction in both
Device ~ Bus protocol handling
N Arbitration handling
% BUt,
PCI-BUS _
Dead Lock is occurred!!
Violate real time constraint.
Thus,
Device Device

Need performance simulation!!
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2. Plan for Implementation (1)

PCI-BUS system diagram

DMA1L CPU Cache

CPU Local BUS

Local
Arbiterl Master Mem — Mem
_ Initiator
Bridge —
DMAZ2 Initiator
PCI-BUS
Arbiter2 Target Initiator Target
Local
Mem
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2. Plan for Implementation (2)

Implementation Items for Simulator

Modules Customizable Items
" CPU Local BUS " Device type
- CPU (Test Bench) - Initiator
- Arbitorl - Target
- Cache (4-Way, Write Back, " Latency
Blocking) . Fixed cycle
- DMA1 - Random cycle with probability transition
" Master Bridge . : :
'ag Comminucation method
PCIBUS . Selection of methods
+ Initiator with DMA function . Selection of termination method
- Customizable Devices - Active probability of methods
- User designed Devices - Active probability of abnormal termination

HITACHI Semiconductor wm
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2. Plan for Implementation (3)
Implementation Spec (subset of PCI)

SpecC

CLK in in o
RST_ in in o
AD[31:00] infout | in/out o
C/BE_[3:0] out in o
PAR in/out | in/out o
FRAME out in o
IRDY out in o
TRDY_ in out o
STOP_ in out o)
LOCK out in o
IDSEL_ in in °
DEVSEL _ in out o
REO out - o
GNT_ in - o
PERR_ in/out out o
SERR_ out out o
INTA A out out o
INTB_ B out out o
INTC_ C out out o
INTD_ D out out o
SBO_ in/out in/out o
SDONE in/out in/out o

64 AD[63:32] infout | in/out x
C/BE [7:4] out in X
REQ64 out in x
ACK64_ In out x
PARG4_ in/out in/out x

TAG/ TCK in in x
TDI in In x
TDO out out X
TMS in in X
TRST in i

HITACHI Semiconductor wm
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2. Plan for Implementation (4)

Schedule of Implementation

2000 2001
Nov. Feb. May July Sep.

1st Step 2nd Step 3rd Step -

Maybe Release

1st Step. Support Basic Data Transfer
- Without Read / Write configuration registers
(use user defined files for configuration)
- Support N devices

2nd Step. Support DMA
3rd Step. Support ALL Data Transfer

4th Step. Support Configuration Cycle

HITACHI Semiconductor wm
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Implementation Spec

pC

64

MAC HROM

L

ARBITER

d

ROM

JTAG
—
PCI-BUS
SpecC V205

RAM

Pa—
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)

| SpecC
| CLK | in | in | o | |
| | RST i in | o | |
AD[31:00] in/out in/out o
C/BE_[3:0] out in o
PAR in/out in/out o
FRAME out in o PCl
IRDY out in o
TRDY_ in out o
STOP_ in out o
LOCK out in o
IDSEL_ in in x
DEVSEL in out o
REQ out - o
GNT_ in - o
| FERK_ | Infout | out o |
| SERR_ | out | out o | [
INTA A out out X
INTB_ B out out X
INTC_ C out out X
INTD_ D out out x
SBO_ in/out in/out X
SDONE in/out in/out x
AD[63:32] in/out in/out X
C/BE_[7:4] out in x
64 REQ64 out in x
ACK64_ in out %
PARG4_ in/out in/out X
ITAG/ TCK in in x
TDI in in X
TDO out out X
TMS in in x
TRST in in X
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3. Current Status (3)

SpecChart ( )
CLK RST_ done
I ; .
. event
\dc;)ni\
V\CLK\\A
\dc:)ne\\ '
R |
I
| L J
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3. Current Status (4)

SpecChart (PCI-BUS )

CLK RST_ done

I

1 |

[ ’/L ]%RSTI
N

|

ROM

Py,

®)

<
@)
=
%

done

(CLK RST

A
|
|
|
|
|
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3. Current Status (5)
State Diagram ( ROM)

FRAME_=0&
IRDY=1&
CBE_=MemRead&
' LOCK exe =1
or @ «FRAVE = -
:D IRDY=1
FRAME =0&
IRDY=1& FRAME._ o&
CBE =MemRead&.  |RDY=0& “\FRAME =08
LOCK exe =0 IRDY=0
FRAMEE Y or
IRDY =
\
FRAME_=0&
IRDY=1&
CBE_# MemRead FRAME PERR ABORT
IRDY # DEVSEL=0

FRAME_=0&

IRDY=08&.
4

FRAME =

FRAME =
S

FRAME =0 @
IDLE: SDATA:
BUSY ABORT
RETRY
PERR ABORT BACK_ OFF

TRUN_AR
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3. Current Status (6)
State Diagram ( RAM)

FRAME_=0&
IRDY=1&
(CBE_=MemRead};
CBE_=MemWrite)&

' LOCK exe =1 >

or IS ¢ e+ sy

|::> < IRDY=1
FRAME_=0& / \
IRDY=1& FRAME_=0& N\
CBE_=MemRead& IRDY=0& FRAME_=0&
LOCK exe =0 IRDY=0

FRAMEE 3 or

IRDY = \ \
\
FRAME =0&
IRDY=1& . ’
CBE # MemRead FRAME& DEVSEL<0 PERR_ABORT ’ @

IRDY #

FRAME_=0&

FRAME =
S

FRAME =0 \
IDLE: SDATA:
BUSY ABORT
RETRY
PERR ABORT BACK_ OFF

TRUN AR
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3. Current Status (7)

State Diagram ( PC)

. > ADDR TRDY =0 or
GNT_= 0&

| 4 MASTER_TIMEOUT=Timeoutcnt or
FRAME | IRSY_=1 & -('-Ba,\ﬁ”q_q'mer & ILatencyTimer &&GNT_ =1 or
MASTER TIMEOUT = -z STOP = 1 STOP = 0

Timeoutcnt& or
LOCK=0 STOP =0

GNT_=1 <_I(Z1R)AME_ =18& _

] —
GNT$:0 I(ZlR)AME_ =0& /
GNT_=1 g
ROV 2ok L OCK

FRAME = 1

IDLE: S TAR:
ADDR DR BUS
M_DATA TURN_AR
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3. Current Status (8)

State Diagram ( MAC)

GNT_ = 0
'. FRAME =1
IRDY =1 >
or I:> ADDR TRDY =0 or
GNT = 0 . MASTER_TIMEOUT=Timeoutcnt or
FRAME ' IRSY =1 ILatencyTimer & \ ILatencyTimer &&GNT_ =1 or
2 TIME GNT_ =1 STOP = 0

|\ MASTER_TIMEOUT = or STOP =1 -

Timeoutcnt STOP = 0 \
_ K FRAME_ =1 &
GNT_=1 @ _
| S TR
1 /
GNT_ =0 FRAME_=0 & /

GNT_=1 (1)

DEVSEL =0 & LOCK

TRDY_=0 & -
FRAME = 1

ROM

IDLE: S_TAR:
ADDR DR BUS
M_DATA TURN_AR
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3. Current Status (9)

Channel Structure

REQ —(
REQ —{

> GNTZ_
> GNT1_

11
11
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3. Current Status (10)

Problems in using U.C.| Simulator ( )
SpecChart

[ T 1 |

/ CLK

SpecC warning: dead lock 1n the program, abort

HITACHI Semiconductor wm
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3. Current Status (11)

Problems in using U.C.I Simulator ( )

PCl_BUS SpeCC
behavior PCI_BUS( in event CLK, MATSTER DEVICE3 PC

romSystem RST ,
out event done behavior MASTER DEVICE3 PC (in event CLK, //syncro cldg}

) { FromSystem  RST, //async reset
—p par { ]
ROM.malp(); while( 1) {
RAML.main(); wait( CLK ) ;
PC.main();<::
MAC.main(); if ( OwnMaster) {
—> 1 if ( LatencyTimer > 0 ) LatencyTimer--;

// printf("" LatencyTimer = %d¥n", LatencyTimer );
if ( 10E_PAR) {

SpecC

HITACHI Semiconductor wm
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3. Current Status (12)
Problems in using U.C.| Simulator ( )

[ J { J

M)

PC MAC ROM ROM

e I N PN

>

— Behavior

Behavior
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3. Current Status (13)
Work Around ( )

PCI_BUS

behavior PCI_BUS( FromSystem CLK3
romSystem RST ,
out event done

)

MATSTER DEVICE3 PC\

behavior MASTER DEVICE3 FC( FromSystem CLK, //syncro @o
FromSystem  RST , //async reget

—p par { o
ROM.main(); - __ - __
’ T CLKO==0) && (CLK. ==1
RANL.MainQ): it ( ( ) ( recieve() )
PC.malv();s:: 1T ( OwnMaster) {
: MAC.main(); iIT ( LatencyTimer > 0 ) LatencyTimer--;
} // printf("" LatencyTimer = %d¥n", LatencyTimer

if ( 'OEPAR) {

HITACHI Semiconductor wm
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3. Current Status (14)

Work Around ( )
- PCI
FRAME
2\
— PR
-
call
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Work Around (PCI-BUS

o8
Hitacht ‘L

semiconductor .|

[

CLK

]

[

RST

PR R R

PC :MAC:ROM :ROM

o s IS S
(CLK RST

TN
/X
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3. Current Status (16)

Timing Diagram (

N

[~ T 2713 4 1 5[5 ] O 10711 1213714 5 617 1181191207121
CLK \J’\Jf\Jf\Jf\f\f\Jq:\rf\f\f\f\f\J AV AV AV AV AV
RST_ 4/
CBE [30] \_ 7/ N\ _/ N/
FRAME _ \ / \ /
IRDY_ \ / \ /
TRDY_ \ / \ /
DEVSEL_ \ / \ /
LOCK_ \ /
STOP_
IDSEL
PAR / \ / \
REQL_ \ /
GNTL_ \ / \
REQ2_ \ /
GNT2_ \ /
PERR_
SERR_
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4. Conclusion (1)

PCI-BUS SpecC
1
SpecC notify,wait Verilog
SpecC) Verilog
notify > ">"or "
wait -~ @
Verilog SpecC
= SpecC V205) PCI-BUS
2
par
N SpecC V205)

HITACHI Semiconductor wm
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4. Conclusion (2)

SpecC

SpecC

untimed
C++ C C++ SpecC mix

SpecC ( )

bit C++ C

N SpecC

SpecC ANSI C
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