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1. SimpleCore ©] 22~ w}d o] A

SimpleCore 9] Z~2~ 5= (http://www.donny.co.kr/simplecore):= ¥ 1 3} o] 20 7} A= FA =] Qu}.
o]zl debugv, memv, topv = simulation & 9% Ao HA IEZ FPHA Fom 3FAo]
smplecore ©] top module ©|tl. defv & AAFEA ALEEHE w2

omE dAHA wom tE ddoA

£ 71538kt simplecorev =
(INST_ALUI, COND_EQ, &)& #H2g o2 defv 7} HAA
include ¥ o] 3+ # T}

3 1. SimpleCore &] A2~ T} 9] 4

ol & A

alu.v ALU

busCtl.v bus controller

control.v control

dAreg.v data address register

dOutreg.v data output register

datapath.v datapath

debug.v simulation = $J3F debug information module
decode.v decode unit

def.v definitions (macros)

execute.v execution unit

fetch.v fetch unit

iAreg.v instruction address register

incr.v address incrementor

mem.v simulation = 9]¢t memory model
mul.v multiplier

regFilev register file

shifter.v shifter

simplecore.v SimpleCore ] top-level module
STV status register

top.v simulation = 9]¢t top-level module

W#  Design Compiler & A}g3l7] 93 A4S AAsor k. 4 A A §lo]
dc_shell((:=  design andlyzer)S 2 33HH  $SYNOPSY Sadmin/setup/synopsys de.setup © A4 EH &
AbgEn 3 AAS sy 9diAE deshell o]y design analyzer 7 AT =
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synopsys dc.setup o] W& gholH e glel wel Zfolrt gloem® S A&t 89 design kit

el e Farshel Ay g,

Sample .synopsys_dc.setup:
/********************************************************/
/* HYUNDAI 0.35 Standard Cell Library */

/* */

/* Copyright (c¢) Integrated Computer Systems Lab., KAIST */

/********************************************************/

search path = { . "/tools/synopsys/2000.05/libraries/syn" \
/home/donny/library/HSC350/1.0.0/logic/synopsys/cb35i0122d 000310 \
/home/donny/library/HSC350/1.0.0/logic/synopsys/cb35i0132d 000310 \
/home/donny/library/HSC350/1.0.0/logic/synopsys/cb350s142d 000310 \
}i

symbol library = {cb35iol122d.sdb cb35iol132d.sdb cb350s142d.sdb};

generic_symbol library = "generic.sdb" ;

/* TYPICAL CASE */
target library = {cb35iol22d typ.db cb35iol32d typ.db cb350s142d typ.db};
link library = {cb35iol122d typ.db cb35iol32d typ.db cb35o0s142d typ.db};

designer = "Donny" ;

company = "ICSL";

/******************************************************************************

* % Naming Rules *%*
******************************************************************************/
define name rules hei rules -max length "31" \

-allowed "a-zA-Z0-9 " -type port -first restricted "S*& 0-9" \

-last restricted " " -map {{" " , " "}}
define name rules hei rules -max length "31" \

-allowed "a-zA-Z0-9 " -type net -first restricted "S$*& 0-9" \

-last restricted " " -map {{" " , " "}}

define name rules hei rules -max length "31" \

-allowed "a-zA-Z0-9 " -type cell -first restricted "S$*& 0-9" \
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-last restricted " " -map {{" " , " "}}
default name rules = hei rules
alias change names '"change names -rules hei rules -hierarchy -verbose"
verilogout show unconnected pins = "TRUE" /* for use of Apollo */
hdlin enable vpp = TRUE; /* “ifdef “endif */

3. Constraint 2] 47

congraint & A= WS A Al JHAR EHE = Aok AWAE design analyzer oA ETHE

i = ol&shs WMy FHA= de_shell(B= design_andyer ] command window)el A W@ o1&
IOl Verilog 3t 7|=sts B S ol s A}

9

o+ A7 A A au 2] Verilog 7] &<l constraint & F=7}3) XA}

/I synopsys dc_script_begin

/I set_max_delay 0 -from all_inputs() -to all_outputs()
/I set_max_transition 0.5 current_design

/1 set_load 0.1 all_outputs()

/I synopsys dc_script_end

o] ¢} 7Fo] FA%-(comment)S FE 7| <445 (module(); ¥} endmodule AFol)ol F7}8l 5=, Design Compiler =
constraint & <123t} =, /I synopsys dc script_begin ¥ // synopsys dc script_end Alole] W&
Verilog 3+ S ¢l F dc shell oA = A sdgt 2345 2=t congtraint ol AF&-% al_inputs(),
al outputs()Q‘r current_design & HT} congraint & HAl 71E37] fg VISER o e dE=Hel
gk congraint = FWlol A& = vk ook FAFEA find()7]1sS AHESHH port U net 5o
] o7 7Aste] Ao Wi thatolwt condrant & &3 £ duk. AAE ALEWS Design

Compiler 2] reference manual ©J1} help(ell, help find)7] &< AF&3tH & 4 St
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F5o 4T wx AA 18T 7 dvkeE A Ax3Ee Ay, R s& T o o] drh
report_lib ] A3}
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Library Type : Technology

Tool Created :1997.08

Date Created : 17 March 1998
Library Version 1 7.1/3.3b

Time Unit 1ns

Capacitive Load Unit : 1.000000pf
Pulling Resistance Unit : 1kilo-ohm

Voltage Unit AV

Current Unit S 1mA

Power Unit :1nwW

L eakage Power Unit c1InwW

Bus Naming Style : %9 %d)] (default)

4. Synthesis & script I o] 214
Z} module 2] congtraint = Verilog It X gly|ojglom @ synthesis & script & U3 o] 73S

A48 5 gk

filename: alu.scr

read -format verilog /home/donny/simplecore/rtl/au.v
compile -map_effort high

ungroup -flatten -all

write -format db /home/donny/simplecore/gate/alu.db
report_area > alu.report

report_timing >> au.report

quit

o
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Ol

synthesis script & ©] 831 e RS 7 7HA7E Ao
1.dc_shell ol Al script & Bl 5ol WH

dc_shell> include alu.scr

2.dc_shell o] A3} A script & A

$dc_shell -f alu.scr
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HA Axsibo= oo met o] Er7led FEo] s F e, 34 Alde od FES
ofok 3t} of| 5 L9, SimpleCore o & simulation <
% E3E QT olHd ARES Wi FAES & o Folx AA(EE FAAE)sHE

b =3
AL HARE Zdolt}t. oluf, synopsystrandate off £} synopsystrandate on 7] AF&3hH H ] 3c},

aways@(posedge clk)
begin
a=b;

/I synopsys trandate_off
Swrite(“%d”, a);
/I synopsys trandlate_on

end

a4 1 2 SmpleCore o] AlsTxE Westete] HolFa ok wig dEE I2E Alefstas
HEe e odd ASTEE 2 A AFAQ I=E sk WS top-down U2t
bottom-up 2 F A E FEE F vk WA top-down & HA AWEEH simplecore HAE FHH
st WHoltt. A Eol AFESE dmplecore o AlTE olFstH EE EEss FAdgth o
W2 AA 3z A77F 2 Adeole "esa F2 A9E S 5 s oA B R
dgolle g aRtel Wi e AElal F2 AdE d7]% S bottomrup WA W2 AT
a5y @§Aste Ador e drdew Aesty] wEdd £x7F wEal, 247kl B sk
TS HAE & & vk aEu, AA Fme] Bl HAHIE s] oyt F, o' EE
UA7E Z(critical path) ol A=A, 259 & F-shload)7t A=A 2 AAE BAGILE & 5 {7
w3 o] o,
| a:u | 1 mlul | | regIFiIe |
: | | [_regSel || gpr |
| fetch || decode || execute |

1% 1. SimpleCore ¢] AlET+%

Folzl = g th ol k)

M 28 ARE AYste Ao HHEE mdAe AARY Rgo] flele EEAQ AdE d7
SErs
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olAl bottom-up WA o2 S s WHE LotREF stk WA AT 7HE Skl FEH i

gl S of dh oS Eo] control EEY st EEQ fetch, decode, execute REE FAI S
control 2E-< 3431 fetch, decode, execute 52 o|n] dAdE A /\P%B‘}C’q oF gc}, shX 4k Design
Compiler ollAl= olw] 3% A¥rt Slet= control & *x3H 3 ms ASTE M=

A3ttt =, pottomup Aoz FHAEY] QM E e ol olv] FAE RES AlEsr|9e
constraint 7} & & 3}t}. (synthesis script L Verilog code ol =713} i t})

set_dont-touch find(cell, Ifetch)
set_dont-touch find(cell, Idecode)
set_dont-touch find(cell, lexecute)

congraint & o] &3 A= Ao Fastth dF mE o] & wiE TE
‘st load & ol gdle] ZUELES load @S AT 54 gl =A ddHE A
‘set_input_delay' & o] §¥Th 3, BE AA AAAR] 9N A G Aze] AAsE

T U= fof Fo

olAl HMAZ]ZE bottom-up 2] o2 AT A gor ZEL AAE WAL A4S R A} top-
down #Aoldubd RE IEE A

o
WA FER A2 FAstH ¥ el AAANTS dEAE 5

datapath

[ I |
[ alu | | mul | | regFile |
control [ ]
: :':|| | [_regSel [|__gpr |
[ fetch || decode || execute |
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& T He 25 Wi olth make
2 C ZEI¥E compile @ W WIAE C =9 A7 e Zuwt d8d o= Hupdstr] 9]
Abggtth. o] make 7o s IEFAHAE AREE S QdTh U SmpleCore & S 9

filename: Makefile
.SUFFIXES: .v .db
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simplecore.db  : simplecore.v simplecore.scr control.db datapath.db
vdb:
dc_shell -f $*.scr
fetch.db : fetch.v fetch.scr
decode.db : decode.v decode.scr
execute.db . execute.v execute.scr
control.db . control.v control.scr fetch.db decode.db execute.db
au.db ;auv au.scr
iAreg.db - iAreg.v iAreg.scr
dAreg.db : dAreg.v dAreg.scr
dOutreg.db : dOutreg.v dOutreg.scr
incr.db s incr.v incr.scr
mul.db : mul.v mul.scr
regFile.db : regFile.v regFile.scr
shifter.db . shifter.v shifter.scr
sr.db SNV SLser
datapath.db  : datapath.v datapath.scr alu.db iAreg.db dAreg.db dOutreg.db incr
clean:
rm*.db\
rm *.report
AG7HA HE43 328 agdo=2 A= WS SmpleCore & &3 LolR ot} ths FolAe=
apA ek gl v x| Bl wfAdel tiafA A kot
B Zzo] AlgE oAl &3 o] A (http://www.donny.co.kr/simplecore) S 53 A& Ut}
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