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BT R GAT AR A B RTL Zfilid FF 6 ARVGEIE R AT ARG D RELGIE » il 255
GElEUE, AL mEmLk, SREMREEPT L, ExX 5, &M Synopsys 2 HIM
VSS (VHDL System Simulator) L B k17 &40 B » /] Design Compiler #4744 » il Cadence
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B T RMAOR AR FER — AL, AR BCH B N, AR SER S R st i 2 JLF
) T H AR

T E time—to-market AT Jy bRk, FH P R IES R 8 R AE i K5 I TR
N AR 2 A A P T MR RE P2 e R TR PR IX B[R, TR kA L HARE TR R, R
JUER s A T &R time—to—market (95 J3 FPLHE ST LATE 2 P A 2ok, — 28 kR
TR, BPRIHES A, W VADL » Verilog » BUR T i i % &
JEHE S TR0 EN .. HARERHE4 ECO(Engineering Change Orders) £ AR & i 5 iJf —
RS TiXITEM. Formal Verification fRFZIATE, NURE TIRIEHEE , HE
BRI T T 2MARMPTE test bench MIAEAM, BEAMMAE T HLESH I RE

MAT B IR GEG R KR TR EMR RENE, fiEEd -2 HE T L 259
PR o BT PR 7 36 W R R AT B AR R I [ N A5 8 TP QOR 5 JF HARfE T
WA RS . B R RS R L A A B L T data—path #%it, Wi E MR E MR A

TR NGB RE 1 s AR TR R

B data-path Wit. B ahfiRg&stm REARIRR, Wb rid LA L+ i
BB & TG E RS BOFENEAR, BIERAR, TRhEGMEHES,

113
R B E M . IR RO B i T2 B0 5RO Z MR SE B Sk, B

BT PR BOR , BERGGIFEOR , AR 2 B 31 R IO o3 A7 25 BOR I B2 R K g i
MR TFUG . ARUGEAT RAAT AR H

ZiE

AR SCAJF R 1) 2 2 s BT A B0 SR R B R LR AN T vk S o B AT O R HDL

T 5 B AN

RTL R E , &5
gk, WG ERE G E. i3 Ra g TH A shoem, Pestma .

GEEHE, At
FH Synopsys /2y HE]H) VSS(VHDL System Simulator) L H {74 F{F &, F Design
Compiler #174¢4& » H Cadence A HHJ Silicon Ensemble #{TH i@ ALk, 3 THGH
WG B B scE R R, FRATTEOH Active-HDL T B TR, H HA#R clock
tree AR &G 05 A9 ), ASCH DDFS 5 12C 5 counter 25 S xd B A H AL N LA T 3430
ARSI 1 2

BT RBORBCT R B BT R . MBS 2 FTF IR AT 2
FATEH AN FES R B2 ENHRGATNROTE T . B 3w BT N REEE
BRI, 55 4 SRR T LG MM, A TR G S RITIE T LA LR Y

i B S 256G 505 BAERAE BT K X, X Bgims 5 A i

PIrike 5 5 WY TR S 0 B SEBL R, BA TS AR R AR AR A, HRL T R YT
Mo 57 sikmifk 7 At Rme ik, Wt T clock tree M4 IS T RRIE S

B EMGEEHERNX . 5 6 &4 T Formal Verification A AHE) T BAJ R
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H1E EDA &t Kyt
Wi BB BN VLST 5 2 ULST IR, s RS R E TR L+ T3 2L
AT MR ER, 4T AN A —fF. miit A bR o 22— 2k K
M2k, g ERAN b B AR B R . S TR X A2, Tl AL x EDA BN
BT T IR AS BB HOBT O 25K o 7 80 AR, 58 [ [ B SCFf Y Very High Speed Integrated
Circiut &It RIfER T VHDL Byt , 4d 2 i~ T E brbr i . 1 Cadence 22 H Y Verilog
HDL 7E Lol A4S 7T 2 W82, I nich 1 EBRARE . FIH HDL 47303t KK 5 (8 1%
N, PEm TR R E, BEAEM TR A REIRHAE , Bimel LK K &R
RO, Yk T T .
Bifi 5 FL IR AR A ) 18 K RN R 27 0 % B 1 0 > B BE L B SE IR E )R AN ETRE . RTL 249 HDL
G i 0,5 15 O MM DL A o AT N REGEE AR R BRI E Wk T, it &I
BB EER RTL K5, KBS TIIE BT REEMBI SR, Wb T 12
TR S NV ES )
J T e R B B R, R B3R A R R B TR — B 2 B
TR AT 5 ik . BEE AR & 8 > AATTXE ™ i i 2RO MOs o T 2R A
AR B = S 3, B 2 10 2 B R [H /™= shiPERE » BEINEE 2 Thae. Mbxf IH K
WHE ORI AT 785 R LLRTAY R > 9 MG iy AR & s v 5 e B
[F] IS AN AN S5 5, PRSP I %, B R E 4 BCO #ibe T kIR 8 T &
&,
Bl 2 SR T2, S8R IE R BRI , 2858 BORMAT , 2340 13 &
AR PO A LRI B TR Ok R T s BRI Ok K, B R i KN Z
BOAW G, Rz E /N, XS T &8 ELWER A K. T2 80 IE i A T2
— RGN E RN, PR Ok B S, BRI T RS AR . R B DA IR
RGN LB WS BT A E, BT % IS &R W 2 %K. it &7
WAL B 220 F B E R G AR E . BEZR G MR R B4 EE &, GEENNTE
KT R B A R A 2 s R AT R AT RS BRI A S BOR IS T AE I A RS TR R 25, A
BB YRR BN A SRk, BIER ERIER , S TREEE. REG
5 B 201 5 R K 1R 1 R R ) T JE B A R
LB B K S8 T i P R 1 1), B B 31 KR TR P BRI A E B N [R] , SX R T —
DRGCRM B e R TR PPt i Y 1)@, FE A7 JR Al 2k v CLOCK TREE Y 4% R 15 3|
TR ERE. ©RAFRIFEG T 3 B 8 4E I Y (=] 3,
Bl G 2 G0 FUBL B AN BT 35 K, TR 9 [ R A8 15 Bk i o 52, O RR 1T AT — K e
MU R EFE R AT IR RGN AR LR R RN [, TR LRSI LR EAT DRE
#ro
® il ifE
BT ARUE BT EM B R B B ik RN K CHMAHMT
Iihe 5 A% 20K
TGS, i B test bench HIHE £ K& DFT 774 2519 BIST A
HIVSS AT R 84T I ) T RESGIIE 5
il Behavioral Compiler #E4T4T HZRZEE » A RTL 2k 3% 5
F VSS # 4T RTL 254/ K 5
F Design Compiler #4T#IZREEE ;
fl Design Budgeter #4751 29 W 1) 4 ;
M Design Compiler #1722 LG 5 HHE A
A1 VSS AT 5 6 TG I T T RE G IE 5
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F2E  TARNE

2.1 fTHEMGEFN

YW G, A T IR R S IR, B 2R R SRS AT . B
B BT SO AT R HDL SCF s SR AR AT 2R B . iR SR & AT
NEGE S WF LS R RTL it oI5 > B0 #5382 70T RTL R4 5. B2 RTL
BT B 51T R BAE BAREEAE AT A K AR SRR RTL 45 K.
2.1.1 TEAA:

synopsys 2L T MG E L H : Scirocco .~ VHDL ffETH. Verilog i ETLTH.
A E T REAEARFRHZEME B O
1. Scirocco

Scirocco A RTLO 23 ABIGTIE B it i P s = PEREAY VHDL {li EL.  Scirocco BESZFREET
JA# C cycle-based )W EWZFrFE IS ( event—driven )W E. Scirocco fii I
T (cycle-based) W4 B A & F ALK 3N (event—driven) {f B RIGME. X DHA K LG
ISR T i (M RE. B XFRR GBS H . Scirocco XFr& R ik , HA
AT R B FAF BB A T . Scirocco XFFfG i BN . XFrZEF, Z V6, ZHHE
&% . Scirocco H ik KM M ESHE

B ENE . 528 VCD (a Value Change Dump) 7 82 X Rk N > XS4 5K 50
P EAHIATIIR 1 E B AT VCD SO B ki 5 EL25 R
2. VHDL ffiELR

VHDL {5 E L BJH T Synopsys & it % 1 D e 5E M Bt . ‘B tH5 Synopsys R Zifj H
73 (VSS) il Cyclone o VSS & —1HMIK i HEs» Cyclone s&— 2T J WM {5 HL 2§ o
VSS #1 Cyclone # 0] | TN NG E %5 A7 28 2 it > VSS ol H T3&3E 1 2k %1t . VHDL fii
g T H A B HEExS VHDL Bt #1705 5, (H 2 B ol L7 Verilog HARSCHE, (]
i+ VCS(Verilog Compiled Simulator) fiiE#§. [AEXT Verilog ¥il,» Wil& Wl #
ik VCS i 88774 VHDL H AR SCE, M F VSS 17 B85 ARl TR &8 & 1 B 1A
o,

BT E RS . BRI A RO E RS B9AE 1 A S A )
i P45 B 52508, BT I B R T R 0 SRR AT 05 B A5 S AR I I R B o RRUE
B BEBL g L], PREEETTE] S bk v 58 B2 ) 15 29 B0 42 #0022 o R SR RS I B ) IR A
I P AR B 28 T AHZ2 B RKmP 705 B EFEE TN 3230 K%
W R EALE A A IR KR

FAFIK AN H A« TR HIN . A5 ST IR G RAE 20, T2 IR AR AT — £UHR
AIRERCEBOR . Y A EE A T B as i S AE SR — IR . 17 B AR R A I )
o 2z A S E

BT JA) B 05 RN I B 4 EL ) X an i 2. 1 o .
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Cyclons simulates t his
path in o n c 1l ock

Fron / cy 1\ T o
c 1l oud g ic - 1 oud
—— ¢ o ud ReglsterT_>

C1lock ‘

C1locek

Register

Data
x o A MW i =
Dat a
K 2.1 SFOKah 5 28 T W 07 J ) X )
1) VSS 44

VSS J&— i MME & 5] ASIC sign off WITHAESR KA 28, & ol DL 15 Z A
MGG EGIT MR FAEREMT TSR VHDL %1t B — D8 &0 EAIK 3h 5
Hage BARE BT =T KR M B : SN B, DR SEIERT B, BT IGIERTEL »
VSS # T LI, H 2B & & AR A B BOR BT 3G B B (T 204 5D &

B =R EAL «

Interpreted : H7 7850 1Pk 38 TR R
Compiled : B H MM RTL AT H A B &
Gate—level : TRE[]JZRA; FH A ASIC sign of f 4l

VSS #% . F2FF : VHDL 4 #H7 28 (vhdl -event) . VHDL JE4r#7 2§ (1iban) . VHDL /i E. #§
(vhdlsim) . VHDL i 88 (vhdldbx) . P JE M % 28 (waves)

2) Cyclone 4148 :

Cyclone & — 1 PRif D g o K i) 2 T A 07 B A . B BEFE A 5 RTL KIEAA
AR TEYT BT S t RTL RIS LR & R T i i . B & S 2 s B . T
std_logic package H/E X 1 QRS Z L H L T 2 REZH 0, 1, 72) s 3REEZ4H (0,
1, X» ) EMSIL, H, WEZHRERO, 1, XHEERE, BT 0 ENZH
HRECH . E 288 T2HIERE. Cyclone H% kb VSS B & B9 PEGE AN & /DA 32 1745 B I [R] .
TEDRELGUE BT B, Bt A R FR0E » I BB D (AR S AN BOH L) o Cyclone §i2
X R A E B A A ST R . e B A B B PE AN sg TR A e
AR T & TE SRR IE B Bt B v Hoixt it o Cyclone 5 Synopsys M2 L H B #4557
— i B F 52 W HDL Y ARAS (3 H B 36 5 F 2475 o R L 7E RTL Dh BB 56 IE B BZ , 43813 f8 H Cyclone
i RS-

1. Verilog i ETH

Verilog 1/ X T B B4 S M A1 VEDL ff B T AL, HoAEE HiE M T Verilog AR
5 E > 1 VHDL i Has i1 VHDL EAMSM I E. Verilog fiE LRI E &N
VCS (Verilog Compiled Simulator). &R EAKS ;2R

DL BB RV KRN, FERR T B S LR LA X, KA i HEEE
M52 : Scirocco HHATH T HERFE LA R/NXH. AH2 Scirocco B NI X Fr 2T
JE A5 B SRR SR IR Eh 4 1, BT DATE B AR A A AT IR SR G AT IR A A
FLHT, T 27 A PSR 25 AT B IR . A RN X T AT R T R O B T2 T
FHrSIE AR E s BRI EGRIEER ST, pHRaSEa R

cycle [option] design root
(design_root KA THE it H configuration—name) .

N A A E B AT 325 LA VHDL 45 B T B il VSS Rl

2.1.2 RBITHRGERE (WNHE 2.2 Fiw)
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Hritsetup e

Y

AL E

Y

18 31| VHDL Y5 3c 44

Y

43 AT VHDLJE 3¢ 4

Y

Bt R

Y

SEARAN G AT 4R

Y

Bk 7 B

K 2.2 RYAT NP HBOT AR

1. 3% setup X

VHDL i B T HAY setup X, synopsys vss. setup $85E T RAY VHDL iXit JE 5 5 52br
) UNTX HSRMIBLST R, HSr TR B RERIE , I 07 B A8 IR E .

2. S E

BT T AE O AR 7 534 G 1 o 8] SO A ik T reference & o

3. 183 VHDL ¥R

4, 4r#r VHDL 3R 34

VHDL 7347 A &5 VHDL J5SCAF 9 ) 3 A E i B R o 2840 5 0% A B IR A VHDL I SC 4% it
Sy o ) A% 2 ) SO A TR .

5. WU E

VHDL {75 B 28 M58 1 01 28 B %) o i) SR e S SE B I 2 IR S5 4 5 1 B4l A

6. EaRFgATER

I T W 5 28 W 4 oy Afr 1 B 45 R

7. BIEPE® coverage

coverage XA (. cov) FI T VHDL Y8 SCHF4F— 1T PEARAS A BAAT I TR) Bl . 38 33X 2645 L
A DLGGIE B3 25 R0 A B i 1 TR AR
2.2 setup X

15 B T B AE AR5 2l i I #0385 — IROE T 3B A8 81 setup 3. VHDL {5 H
HEH=AFRAM setup X — M RHEEHZE W setup X BEX TEHEHEE. —
NRVRIIAR H & T setup 3, BEN T TRAT AR setup [FE. — AL
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EESE T setup XfF, BE X TIREANBIH setup 5 8. ARE s & TR EMRK
MARI) 25 H Sk > REIARE 5 IR TAE B R IEAX =4 setup XF. fJ5 1/ setup X
A i @ AR SE L, BIAETRI S B S, TGN setup SCHFE R S BITE Y setup
A E X o
WR R setup UM E UYL B Al 4 show setup FI T A28 & .
2.2.1 Setup X% %
setup SCHFI)—> ] AR AR
WORK > LIBI1
LIB1 : user/design/libl
TIMEBASE = ns
® Rt FERIBRGT:
library logical name > design library name
design library name : host directory name
library logical name : Z#8¥RTE VHDL V5 CHp FEIBE R T 5 RI)E S » B LIBRARY
USE i Al i 9 247
design library name : J2¥8{i & T Bl f 19w (8] )F 4 .
host directory name : J&¥81KHIEFTAF AT LEr HFE
e EAEME csme06 FRATTMAEAR B %) csmchdlib FHE T . AUEE—1
HW design library name—Ilibs » M3t FE ML S .
csmc06 > libs
libs : /home/usr/csmchdlib
B IV A SR 1F 240 106 UH 37 UL R SE AR T EE AR — .
o TEHEY
variable name = value
n: TIMEBASE = ns
o ith¥Am4S
WRAR) fir 2 T L EATIE R EATR S “\”
an: libs: /home/usr/ggh/sample projects/example \
/debugger/1ibl
WRAR R — B, T R -
. —this is time base
TR SRRSO R 05 FORS BE > WS 2R i) TIMEBASE 4% i
2.3 B
Bt E T AE s 0 M J5 0 v R) S s LA N T 2R L IRLHS o ] SR
Wit FER T3 R 3T Fr 5l A ) reference £ reference FEFEVRIY VHDL Y8 34
Y PEIE AW (USE, LIBRARY) .
WItEE =147 : a logical name, a library name, a physical name .
a logical name : J& VHDL JE 3 HiH B FER 2%, BE library » use 0] HIgIHM
4 o
a library name : S5 E LHEMEHK G EES , EBSZER logical name F| physical
name o
a physical name : ZIREFRM EHLEHR, B M FAABARE 24T 5 0 ) S, sifR
Y TR IR

TAIWERIME 2.3 Fias:
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VHDL Source File Operating System Directory
library 1ibl; |— g LIBRARY 1 — g | /7MOTE/vhdl/dlib/1ib a
VHDL
Design Unit
tibrpryl Design
ogica Library
Name VHDL
Name Design Unit

K 2.3 =AM ERX &R

WAL R PR, — P A U5 B0 BT JG 19 o Je) SR ) T AR E (work 1ibrary), —Fh A7
AR BT I B 22 1 92 R % (resource library) o

YR A A R VHDL 5 3C 2w i A RIS, FRATT BT LGRS 2 4 setup SCHFH T ER)
W5 ke 7 A SE B BEFRATIAS F 2l 2% VHDL S #4 f LIBRARY 15 A1) o WIJ27E setup CAF i
Xt FERY design library name fl design physical name » {di MRS 2 H A9 H % MM
IXF) 7 ek VHDL Y8 SRR R B .
2.3.1 4Al# work library

work library BYZJ7E design logical name & WORK , 4 #RFA Tt el¥EIH ] VHDL 4
T 25 14 iy 2w R B —work 1% T 74 553X M ER & Y design logical name » FATUTLIE — G kM
design library name , 3 logical name MREZ| X8 -

WORK > design library name .
BATEA i — R % H%1F N design physical name » fE setup XHFHHEIX R 46 H SR MG
%) design library name : design library name : design physical name . X5 T
work library HJ8]%k,
2.3.2 A% resource library

A4 VHDL Y 3C 4 LIBRARY 1B A FRE M ES » HA115%] design logical name . 40 :
LIBRARY csmc06 > MiX csmc06 B2 KA1 design logical name » SR )G FHAVEZIEE—1
11 design library name, 7E setup SCfFH I design logical name BREFF] library
name: design logical name > design library name . FF{THR 33X % I E A7 H B #,
TEHAE N F AN design physical name s TE setup CHF L : design library name :
design physical name . X#L5CHK I resource library M€k,
2.3.3 FFAIEE:

a design library name 4570 MLGS 5] —PNEFEM H 3, WA — = HE, &0 VHDL
3T BEAE 73 BT R A () B A R R A AT T Ok

ATV AT SC VRS > AEXT o (R SCEF AT AT, ASREBE M setup SCHF A 31T A Y WG
KE &N E SRS ERARRB T

—~ design library name HEEXTN—HFE. WRKHKITEGEZ AT . HHZ
4~ design logical name 5Z ¥Rz,
2.4 #itath

VI VHDL 73 M7 88 W3 1 F P SC R A7 0 A » FRATTRT LA A vhdlan & gvan 74,

vhdlan #f2#% = : vhdlan [options] filename list

1 i F AT 53 AT mux. vhd SCHF

%vhdlan mux. vhd

gvan A : gvan [options] filename list

vhdlan 2T R E (-cycle) FEHAIK A1 B (—event) » fHiE-cycle M5
752 Cyclone 15 B 88T & .

gvan 2 VAR VHDL 7 #7251 B A, B30 AT A T A A 2 1Y 65 1R 8 R 7E B8 1 0 U
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T, gvan 72 A SCRFEET A B 05 2
2.4.1 simdepends

HARB BT PRAASER T AR PR 58 A T AR I, 2620 4 J1HT 43 M X A 2O R SC A, TR I
2T A T X BT i AR SR, R T A R A B R, Sk
XL SRR SCAF 2 — R IR g AT 8810 simdepends J Y B R D 13X ik
Jii. simdepends ¥ T B G R A .22 0] A SRR SCAEBY B 5 I ELAE 318 50 A IR SC A 1) (] B
AR B 2 B HT M I IR SR . B A SO Sk 2 UNTX i) makefile SCF

iz 1T simdepends =AM SCEH| B 74 ¢ simdepends [options] design unit

HE: XHA design unit LAERTNZE IR IC, A LLIZE configuration
package » entity o

simdepends AI# A BEUNT -

a) JH vhdlan B gvan AT RET It gvan designl design2 design3 +-+-+-

b) 51T simdepends FE ARSI B B . simdepends —o makefile top design unit

c) i EARMIT:

d)  ERIRMIT:

e) fdiH UNIX (1) make fir 4> 557 70 BT 4% 18 35 S A0 AH 58 ) I SO A

make ANALYZER=gvan all

2.4.2 simcompiled

WARAR A compiled B B3I SCF , HARENE KL compiled i T AE X 4
Bt BocHh R, MAEX T design unit L simcompiled, B ¥ J R £ 4k X Jr 1 A9
compiled fF EJH B, N :

simcompiled [options] design unit [-u design unit]

2.5 Wit ESHERTH

2.5.1 {hHEAH
VSS FAE =Fh 05 EALH] -
Interpreted:

A R KA M RE » 7E 07 Bl A2 Bl LU 8 monitors AT &L B MR BT L2 AR
AR A > 5] anE B DA ) AR B AN A (block) H A JRARAS

Compiled: F|H compiled #EiHtim KRALARIPT B EE . H 2 E H R DB I
g A R TR E T

{4 T B FTGS [ 74k (Gate-Level) :

RS T 120 2 ARAL T 09 FTGS 112845 EAILHI A ASTC AR F i 1T T ZRAS R, RS A 1
15 B T ) B2 .

I, R A R e aunxit, @IER Interpreted Ao X i%iHFaE T
HKLhG s M B, @i H Compiled ALHI. 2488 M m]fd IR & 105 EALH » xFKFfa
FE BB A Interpreted AL, A€ T W3 TTE 5 H Compiled Alil. ¥ F4&5E 5
(1128415 LN ASTC 1958 BRUERIE 24 48 2 i ] Gate—Level ALl

Aa] BF A AT Bl A AL .  VSS AR$EAR B Sk B s . il an B ARk (o) VSS A
2 Compiled ALl » AH & 4K o vl DA A H Bl 4 34 T 68 xF 2 g 12 15 11 58 i) 1
Interpreted AL AT I — IR . BT BRI DU RETE 45 2h VSS i bB—f1 sl -
fi_all EIRIAET,

2.5.2 VSSHIEH

B VSS BTRA AW gk, —MpJ2 vhdlsim » {3 6447 S s —Fh2 vhdldbx, i
ShAGIE T

P4 F vhdldbx: %vhdldbx [options] design 8% %vhdldbx & 7F Vhdldbx-Select
Simulator Arguments & K H &£ E ¥ 0.

A vhdlsim: %vhdlsim [options/ design TR ITRAT #

design ®] L) J& [ /ibname]ctgname, W ¥] UL & [1ibname] entname, [1ibname] entname
archname . ¥ M2 [1ibname] cfgname .

options HHRZHIETIAN setup XA E XA B IEEZAHFR > options HH72E
B LE T setup X HIZ R, B options HYE XK 55 setup XHFHFRIZE BEE X
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W H options:
-i filename 3 shiS Y 4 CF £ilename
—e filename 3 shWFYEH 4 3CHF, [ BR AT B @74
—-sdf filename. sdf %N SDF 3,
2.5.3 WHRP®LITHS:

run [n] B1T n A~ B[R] A

trace [options] object name 1ist 21 name WP TEAE PR M 28

1s  [name] 5| 1 name PCHC A% 42

cd region P Y w3

quit g E

restart Giy=

include f£7lename R iy & X £ilename

help topic K BN Ay A1 35 B

assign (VHDL expression) {(VHDL object name}  #5% 4 0&1E

evaluate vhdl expression list EH R REAWE

statue [-t] {process name|/dignal name} B W s AT SRR S R AR AR
P i 2 SO 7 ik B DY

# include filename

5% vhdlsim —i f7lename design unit

5% vhdlsim —e f7lename design unit AT I S iy A/

fiT“ Synopsys_vss. setup X H % E : RUNREAD = f£7/ename VSS » W4 #3
AT XA SCfE . AR VSS Il — i filename » VSS JEHAAT RUNREAD 8 5E (93 F ,
HAT7-1 filename $87E M4,

153 configuration informations: # environment > sim config

# !show setup >> sim config

BT B A R PATRS w2 ik
#!

First command

Second command

last command
exit
#
?q%ﬁ # help vss—error number
B RPME: $ variable
iuﬂ*ﬁEﬁiﬁﬁ{ﬁ. echo $variable
WHEZRMME: set MW: set PROMPT > ~
FEAE I PE AR s I set MY _REGION /CPU/alu/addwe/nand2
FEAE W SCHE . ow ) STE setup X IR E : WAVEFORM=wif ,[A] I 4 Waveform Viewer
N5 & A . WAVEFORM=wif+waves
P AR # comm name
>first command
>
>
> end
#
BTG, AR AR A F8AT T,
FEAE W (monitors) : monitor [options] condition
%% monitors: #edit monitor name



i1 A %45 A 8

H S monitor Wit : redirect device tag monitor list
coverage —— I HE T /RTE interpreted simulation HHfTH) VHDL JEAAS A 45 —1T
14 B i)
#icoverage [options/ [vhdl source file list] /*/=Hx%x/
% coverage [options] {filename} /% B */
VCD (a Value Change Dump) SCff: f3& A WA AR, JWHE S, HEBT B0 R 28 5L
bl 2 IS [ 79 458 m <2 B A 1Y) 2k 4% 2545 B ASCTT 3C s
FEAFE LY VCD file:
A 5h vhdlsim

AT vedfiel vedcomment, vedaddobjectsveddumpobjects A0 SCL iy

/?\’\

FEAEY R VCD fi xR . SCL w4 AIF : vedaddports %
o, |] |/ PR AR XA S > vedon |, vedoff, vedlimit %
{8 WIF SCHFAR R i S
% vhdlsim —iw 7nput wif filename. ow design name
724 SAIF (a Switching Activity Interchange Format) Xff
% vhdlsim —saiffile alarm clock saif cfg th top behavioral
2.6 Wit LA
X 12C » DDFS » couter ZE¥ KO, #AERIIEME ., T RmbEaomRE , AR
748 DDFS it
S« DDFS B3t P8 s :
ddfs. vhd, froma. vhd, fromb. vhd, croma. vhd, cromb. vhd (3% & 3ixX H 1) VHDL 5 3z 44 A BL
T configuration . )
testbench 3¢k DDFS TB (35 3C 4 DL FF5%)
1. {iEAES
5] TAE H, ¥ LAE H %4 /home/usr/design
% cd /home/usr/design
% mkdir vhdl
OB PSR AR vhdl/ H &R
2. Bl setup XA
e TAEH 3 T A setup SXHF, setup SCHFMITINZAINT ¢
WORK > DEFAULT
DEFAULT : work
TIMEBASE = ps
3. BRI E

% mkdir work

4. WG
PR T A S0 analyzel. sh, W& -
#!/bin/sh —f

vhdlan —event \
vhdl/ddfs. vhd \
vhdl/froma. vhd \
vhdl/fromb. vhd \
vhdl/croma. vhd \
vhdl/cromb. vhd \
vhd1/DDFS_TB. vhd
s B a4 SO R A A A R S AR O, N IR SR .
PAT i A S, WU S AT AT
% analyzel. sh
5. WIHARMGESRHFTRITTE
PR A A SO simfile s HOIRIEARIINE N -
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trace —wif -waves /DDFS TB/*’signal
run 10000000
o FEX A S0, A SRR PO SR, VIHEAES B oquit > BB
vhdlsim 5 » I M5 83 R It 2 5 Y .
P vhdlsim {5 B A8 AT H
% vhdlsim —i simfile TESTBENCH FOR _DDFS
7 : TESTBENCH FOR DDFS & testbench XfAJ configuration I F.
fEAER A 2.4 Fis:

Synopsys Waveform Viewer - DOFS_TE,owi0 - [Untitled]
File Edit Marker GoTo View Options Wndow Help

Dlﬁlﬂl c'ﬁ',l‘lﬁl BmlDETlDEElHE}{l Z+|Z—|| }{l}il{{l}}lﬂ-:li”ﬁil %l?l

B

300000 400000 ﬂ

00000001 I T T O T N R SO T T N SO N T S N Lq

/DDFS_TBM... || 1 j
/DDFS._TB/CL.||1 ]

/DDFS_TB/RE.J|0

> /DDFS_TB/SL. || 19C 000 169 | 1FE [ 168 | 3FD [2*
& /DODFS_TB/C.. ||2D3 000 168 | 1FE | 163 | 3FE [ 295 | z01 [2*
/DDFS_TB/SIN||412 0 361|510 | 360 | -3 |-
/DDFS_TBIC... |[-301 0 361 | 510|361 | -2 |-383[-511]-*

Bl
o1 ESIE IS L [+]
Ready ‘Time = 1000000C | 4YWi=7 \Wic=7 Sel=0

Bl 2.4 1o Has R
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P=%= Behavioral Compiler #1 Module Compiler
3.1 Behavioral Compiler
Behavioral Compiler HZh#lfTWZ%H) HDL 34 & R T RIL 2R%it, 128 Tkt
MR o
3.1.1 Behavioral Compiler KJ#tit Hi#2 & (A& 3.1 Fi/R)

Behavioral code -

Analyze

aglaborated .db
(optional)

Check syntax
(b check design

Initial constraints

Y

I Estimate timing and area I

Elaborate

(Detail of
timing process)

Timing

{bc_time_design)

{Detail of
scheduling process)

timed .db Read timed .db

'

Add constraints

Y

il

I Scheduling schedule command

Review resulis
(bc_view, report_schedule)

RTLHOL -l RTL db

Cnnstr{a;nts L L El'?:r?gﬂ? 8
*-Silml&i& -Cumpile Synthesis d
RTL Yasg Mo
) . o other changa?
Gate-lavel netlist RTL fools A

K 3.1 Behavioral Compiler A%l Fifs

‘E -

3.1.2 Behavioral Compiler i%it 2 XMHAXHFL
L. hriit .
analyze [-library library name] [-work library name] [—format vhdl | verilog]
[-create update] [-update] [-define define netlist] file list
fn: analyze —format vhdl name design. vhd
2. Elaborating %1t :
elaborate design name [-library library name | -work library name] [-
architecture arch name] [-parameters parameter list] [-file parameters
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file list] [-update] [-schedule]
n: elaborate —schedule entity name —arch arch name
3. BT F AR
MIRZI R« create clock
set dont use
set _drive
set driving cell
set_input_delay
set load
bc_margin
set _memory input delay
set _memory output delay
set_operating conditions
set wire load min block size
set wire load mode
set wire load model
set wire selection mode
Wil #E : be check design
EAMEAFE . be time design [-force] [-fastest]
PR FF IR AR PS4 45 ¢ report resource estimates
hdkat Fag.db x4 : write
4. HREHE: PR
set _cycles
set max_cycles
set min_cycles
set_memory input delay
set _memory output delay
pipeline loop
IX 5 «
bc fsm coding style
bc _dont register input port
bc_dont_ungroup
chain operations
dont chain operations
ignore array precedences
ignore array loop precedences
ignore memory precedences
ignore memory loop precedences
set common resource
set _exclusive use
set _behavioral reset
i report scheduling constraints I 7= 2 B
5. %l %&HE (scheduling the design) :
schedule [-effort zero | low | medium | high] [-io mode

Bt L2 HER £

cycle fixed | superstate fixed] [-extend latency] [~hostname]

[-arch remote host architecture] [-allocation
effort zero | low| medium | high]
schedule #x4 :

report schedule [-process process name] [-operations [-mask
[r]w][1][L][o][p]] [-start start cycle] [-finish end cycle] [-delimiter
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“character”]] [-variables [-min min width] [-max max width] [-start
start cycle] [-finish end cycle] [-delimiter “character”]] [-summary] [-
abstract fsm [-mask [r][w][o][s]]]
[-verbose fsm [-mask [r][w][o][d][s]]]
6. G RTL Z&3cff: write
5 RTL 1. db 3Cff -
B HRTL ZHDLAG B X : vhdlout levelize = true
write —format vhdl —hier —output file name. vhd
7. WZEAMWRILHid : write —rtl script script file name
3.2.3 HHATEH
analyze —f vhdl cmplx. vhd /* analyze the vhdl file */
elaborate —s cmplx/* elaborate design for scheduling */
create clock clk —period 10
write —hier —out cmplx elab.db /*save elaborated design */
bc_check design —io super
/% Here you may wish to add operating conditions and */
/% wireloads before timing the design */
bc time design
write —hier —out cmplx timed.db /#save the timed design */
/% Begin Scheduling Cycle */
/% specifying some scheduling constraints */
/*set cycles ...%/
/* scheduling with superstate fixed mode */
schedule —io _mode super
/% save scheduling reports to file */
report_schedule —op > cmplx schd. rpt
report_schedule —summary >> cmplx_ schd. rpt
/% End Scheduling Cycle */
write —hier —out cmplx rtl.db /#save RTL design to a db%/
write —hier —f vhdl -rtl script rtl.scr —out syn rtl.vhd
/% saves synthesizable RTL */
vhdlout levelize = true
/*write flattened, simulation—only RTL model*/
vhdlout use packages = {ieee.std logic 1164}
/* include all packages used in the design */
write —hier —-f vhdl -out cmplx rtl.vhd /* saves simulatable rt level design */
3.2 Module Compiler
Moduler Compiler #24t T EPEREN) data—path ZE &ML, it B #{L T data—path i%
i, #EE R E M AN Y data—path #it. Module Compiler $Ef T &4 H
PRECE B 43 data—path blocks. & — T HREH AR ES WKL A . BT REE©ERE, &
() ELAR AR 0 £ 2%



BT

%4

4.1 ZBHEZEHA
4.1.1 ZBHEESEHMHE
i (synthesis) : 20 E4H
FEE T IAZ 0 o
TE X
W
YN

orE F

¥ ZHES
B O ST R0 ST AL i o S5 R4 SR R)

= BE - U1+

W, LR Wt 2 AT R Zel RTL 2 HDL ik 640 1 T 2 A B i A2 A sUF0R

( Synthesis = Transiation + Optimization + Mapping )

HEE R #Z: (WKE4.1)

residue = 16 h0000;
if (high bits 2’ b10)

residue = state_table[index]; Translate
else
state tablelindex] = 16’ h0000;
HDL Source
— —
o L/ —
= [:: Optimize + Map

Generic Boolean
( GTECH )

4.1 ZE RIS

4.1.2 ZHEZFHIENH
o THHRERG

YA,

Cjﬁ

o

Target Technology

A

T

Wil 4% %% (Design Compiler fFR DC) 2 Synopsys i L HM#%.0 0 Z5E — I
I, BTRLEH PR A E . Ao BI85 (Design Analyzer fRi#F DA)-EIJE% 0 A HH. B.

dc_shell—mr 24T A M.



BT

DA T A I JE 30 2 %da

dc_shell 4T A A 30 s %de_shell

dc_shell HEMIFERTF N de_shell >

dc_shell fir&17 A 1H S FF R ATE 5 desh #1200 detel AL,

desh Z{f AT Synopsys B F o detel fli ] L H 474355 ( Tool Command
Langugae ).

desh A AN detel AR HL 4%
tel & —FPIF R A Tl AR5 & o B L de_shell B mo K.
5 3l desh #30H de_shell 74, K 3h detel B0 de shell -t

Dctel dcsh
TR MR B HBREITESAT B
Lol e s O Synopsys & A H
RS AN T R A fE A BRETC SN AT H 4R
A E G AR To P E SGE AR
SCHEAS R syl
AHE DA SR 4 DA X Ff
A B BEAR 50 TR 2L Al A AR BN TR 2 Al

MBERELZLH T desh B setup XA s BIAR SCH: (Cser), R AHEEH R Tel W) setup 3
ALY A, W FRATT A T AT T 18y 2 B AT

setup CHF Ry L4

% desh B9 setup XK. synopsys_dc. setup. old, EHHh Tel B setup X
4. synopsys_dc. setup M|
% dc—transcript . synopsys_dc. setup.old . synopsys_dc. setup
JEE A S A ) e 4
% desh W2 e bR old scriptfile. ser, detel BIZ9 W Sc M tel script. tel » M|
% dc—transcript old scriptfile.scr tcl script. tcl

¥ desh il detel /20 DAL H) , LA RIS 28, 76 3 FF desh B9 7 B#EH desh
W
® Synopsys 3\

K Z ¥ Synopsys 77 i # S FE 3 — A A A R 25449 —"db" A% X o db SCff 2 ik
SCARRHR M R e RAE . DC BT DA E DL T G458 Verilog » VHDL »
EDIF .

4.1.3 ZBHLEEHRE
WA 4.2 -



Start
k.
Road In Dasign & Rawrite HDL Code
k. J
Sat Attributes i Change Constraints
Drefine Chpiimizaron Midily Compile
and Set Artrbute " Attributes
Ungraup
Chweck Dasign o EE— I Design Blocks
Yoas
Fix Errors
Mo
Optimize |1
Feporr
Mo

K 4.2 BHEEEIT R

4.2  setup XM, FEDI R —EEAEE
4.2.1 setup X

AT R R R T R, FEMR I FR A, WA H R R SCHE AN E RS
M T e F . NI RRAITES G Al 0 AE setup SO X BIFZH TR RE. X B FF
TR AR, db A0, sdb A8, BAR B 1k g

Synopsys I3 i1 %1% 2% (Design Compiler, fj#% DC) fi2fit 7" =4 [A % 1Y setup X
fF. synopsys_dc. setup » — R &HEH R T setup X, BIRERFEHIBEN RS
LERE. ~PDHFREEHZE TN setup X, ERERE TERREEENRE: AFH%
FoRMAT, TR, X2mH P ER DCE.

— MR LAE B TR setup X, BERUE TIRBT TR E K DCAE » 4«

search path, target library, link library , symbol library.

2 DC LRI, BARKIEAX = fF, B s 0y SR Je 200 35, BAH R )

W



BHLEY 4

A e, 5 Y i B R S T i R
WHFETH setup fl FUTF :
company = “ your company”;
designer = “your name”;
view blackground = “black”;
TAEHFE TR setup XHHIFUT -
desh A :
searsh path = {} + search path
link library = {MTC45000. db}
target library = {MTC45000. db}
symbol library = {MTC45000. sdb}
define design lib work —path work ;
Tel B
set search path [concat [list] $search path]
set link library [list MTC45000. DB]
set target library [list MTC45000. db]
set symbol library [list MTC45000. sdb]
define design lib work —path work
B
search_path: & DC B2t AR 73 Ar 51 A v i $8 T8 4% > IREPUR A £ R B 1) 14 8% 1%
WARAR B FEAS 2 I DC W& H S TR FER B T MR R TS R 1Y searchtpath,
fRE M HE. Fikie:
desh A
search path = {directory} + search path
detel AL
set search path [concat [list directory] $search path]
link library:
B TR TS B F RO E. DCHRYE link library ST TS RATX
e RS EZRATHCE AT link library B AE L WA search path HH§ix
ST R, link library & ST WM B C s ER 25 . BT,
link library H G282 A% DC Bt inferred A9
4.2.2 JE
target library:
8 T AEARPLAC T 5 31 5 T 834 1 22
symbol library:#§0H T & £ A PE TR B ik 19 4
4.2.3 X%
FEHATER G, RATAEN Sl E| — Xt LS. RIS A X S B 2R L2
RABER,
Design: XfRLTHAT—E R INAEAT RS A . design B LU ML —4>, o] L&
A HAR T T BR AT AR T —#8 4 > {2 Synopsys R E F 2 — it
Cell: 2 design HHFiXit A —1 instance . 7F Synopsys B ARIEH , cell
instance #{IN K& —HFER .
Reference: cell @ instance % RIHIFITAIE Lo
Port: #§ % inputs, outputs B design 1Y 10 & .
Pin: SfR.Fi%iFH Y cell B9 input, output, B 10 &,
Net: XJ2f55 145, H#L %82 ports 5 pins 8 pins 5 pins Wil — it 75—
Y 4 8 B AT
Clock: 1EAWF#PJEHE port & pin. .
library: MR FRITHLGE RS % 8N LT2HRER TN ES.
HAKRGINE 4.3 -



Design

“
entity TOP is
port (A,B,C,D,CLK: in STD LOGIC;
—> OUTI: out STD LOGIC VECTOR (1 downto 0));

end TOP;

architecture STRUCTURAL of TOP is

signal INV1, INVO, BUSI, BUSO: STD LOGIC: Pin
begin

Ul: ENCODER port map (AIN=>A, Q1=>BUSI):
A U2: INV port map (A=>BUSO, Z=>INVO) ;
U3: INV port map (A=>BUSI,Z=>INV1);
U4: REG ort map (DO=>INVO, D1=>INV1, CLK=>CLK) ;
end STRUCTURAL;

Reference

A 4.3 3R

4.3 Bt mHR
3 (partitioning) « & A MBI 7 BLA A /N 53 1L A
Partitioning = Divide +Conquer

ME& A 4. 4

K 4.4 5 HrHE &S

3 YR I BT 2R A e A R ) S AR S i o HOR AR 2 AR D R, A R 2R
H o [ E R A BEAR T 255 5 KW i, (U E DL AT o IEA A 25300 7 B A K K 1 4
SR TE A5 A T L R ARG 2 338 1) I T A ) 0 JE AR Y 4
DL 2 Sy JUA 1
1. AR A A 2R B A R — A R
ZIERITE
AR EATTH T RE R 77 BB 5
025 44 38 B AN Bl AL AZ B 95 T
FHA PR N (P KK ZH 10K ) 5
T JZ 5 He o (iar 1/0Pads, i A 494 Boundary Scan » #%.0i2 %, Clocks) s

S Lk Wi
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7. TZEEARAFTE glue-logic;

8. HUARASATLAN I 32 S 57 IOk 5

9. WRIE NP HEELD B

10. 0 H Sk [ 25 25 A IF o ) By 7 S Ok

L1, Gr Yot 25 e AR 1 hie e 35t o

=4 . entity fl module B0 E X TERMIH . entity 8 module Y/t = 4=
T—NHZE. BEARBKE(+ - ,% . o ) inference HEET"4E 2. process fl always
WA AERR

AR RFE LR N LK R DI AGTEHEMER B 5A5E
FAER —A Y. XA G AL B ARBERC R 7 LAt al DA — 26 20 5 2 4
B 52 10 fik % 28 vh (JK, T, Clock—enabled) o WFHY 2 HEUnIAl 4.5 Fii 7 :

COMBO
LOGIC

CLR CLR CLR

Kl 4.5 fAEm 7

fF 452 glue-logic it H — M EZHEIT LA L Gk, XANHGEHEME glue
logic. H1 73X glue logic ANREMEIRIL , LA FREIHT , ZEMIFRX glue logic, AT X
NAND Jif0F /5 TG A 32 L i ep o 3 A glue logic gl ml AR HAB 2 48— & Jif 1. Tzt R
B — a3, ATEEHGIE. MO)iEd, SE2TEAGESE glue logic » 4R HA
JZ I A ZAFAE glue logic o
BRI R KN AR B ZER K, BR > K/NZREDFFREIAL . KK
PRI R ORI . REEWDALENZE . 485 HDL P ARSI A — > Je ity H i I #5 2 3m
FTAF A, XA A DA E] AR 29 R B9 i B AN (1. input delay A1 output delay ®J
DI E . P07 00 2 AR 7 WFE 7 BT 2R 25 4 .
IG5 By HDL 5 o ARG, DC o] DAUFAT %L,
DC 73 Hei fy 42 group 5 ungroup.
Bl AN FATTHE AR UL, U2 57K — A 023, WL 3 4 51 )2 5
group {Ul,U2} -cell name U23
ungroup {U23}
A i BAR R 1 & A TR 2R Bl o
4.4 FEHFIT
DC 5 A& T A2 Verilog HDL, VHDL SEMEF 44 155 » w4 e 2 5451 (PLA)
EDIF2000 » %3,
ST+ HDL 4820, DC Z3RK A analyze fl elaborate %1t .
analyze : (%3 VHDL, X Verilog X, e &L MBI L5524, BRI E P H %K
FAEWIE AR (WORK) H'o  analyze J5 » 7E DA (Design Analyzer) 1 JF & A E| G X AR VG H
. analyze fir 4 H] LR b 85 A SO ST 3845
elaborate : M LAEFEF I analyze G M A B SCHF& o — it . elaborate i d
&S W EAERFARS HDL BHAERT , B8 IEM P2 K/N. elaborate fir 4 )5 » 7E DA H
PRETABR B R T — D — ik, — P xffF—1, W—4 entity & module —1*
elaborate —IXK HBEN — D X ITHAE . X AT EERE.
X AT LRI — T2, entity 8 module AT, R 1A F 700 1



BT 7

FHE . Bl analyze J5 EAFTE WORK B £ 2T 45 (entity or module) A &R
WAEF B S FTLAINRAR elaborate W2 SCE4 » BB L ARt A1 e & AN, DC
EAFMRII > HE error o SR ANRARA R IR B £ )1k elaborate Myt 4, X
5] U ANAFAE T o
ST HAt4E HDL 35 DC JH read v 2 i k3%t
read 72 HA P24 op B Se 2 2 AR AL T DC AR S,
it b, read AT DABEZE T LAY, AE =42 HDL S0, fH 2 @0 HDL e
analyze fl elaborate 3%,
%F+ VHDL 1 package S > FATIR 1% read fiv 2% » H AAZ07E 1% Uk VHDL J5FE 5 A 3%
4.5 WItARE
HTINDC H AR B 5 G R 255 Wit 0 H A R RS, B AR ST B Nk R
PR E . ARE G F MBS B . EATH 2 A B PRI k. DC X g K2 G M
AL UF & H BARMESS o ASCH PR TR G4, BEASPFNRIEM . 298 40 BIRHEE
S L.
4.5.1 WHHE
JUAN AL A B SAnA] 4. 6 FTs «

set operating conditions on the whole design
set max capacitance set max transition &
set max fanout on input & output ports or
current_design

Top Level
Clock
clk » Divider = = |
set drive Logic set_load
on Clock on
. outputs
BLock B -
set driving cell > >
on input signals
Block A >
set_load > <
on inputs

set wire load for
each block including
top level

K 4.6 PRk &

CLK ( A, A

Telk—q Tﬁ a clock cyle Tt

A
\J

B 4.7 BHFERE

set_operating conditions : i@ T i1 A9 LZ, HRFEEE &M, @
WORST, TYPICAL, BEST My i 174k o FARE# 4 HA EW G0 Rk, S T &S

ce
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FHEL A 21T 305, AW LA report _1ib libname fiv 4.

set operating conditions <name of operating conditions>

SR

dc_shell> current design = “addtwo”

dc_shell> set operating conditions —max “typ 124 4.50”

IR (R Rt I8 AT 45 1 02 S AR A H T A e e FR 3 BE

s i (R R PR) IS AT A5 1 02 e v 1 H T R A I AR 3 BE

W T E the best case WisfT&MFR2:

set operating conditions —max WORSTC OPCONDS -min BESTC OPCONDS

QIRAR ARG BRI E > 8] LA report port —verbose, write script i
report design 4.

set_load: & X T Hirth B0 8 n9 9K 3 g

set load <value> <object list>

SR

HEEEE—MHE: dc shell> set load 4 find (port OUT1)

FIH load of (1ib/cell/pin) fir 4L E AR FER I IAE S 00 #8 0) fliy &

dc shell> set load load of (CBA/AN2/A) find (port OUTL)

load of (1ib/cell/pin) B] LiFE L) R %K

dc shell> set load load of (CBA/IVA/A) * 3 find (port OUT1)

set driving cell: A4l T IKahHNE I EK ) BLOCHI SR B AL R, 7 X T 15 5 Bl 1k
B NG R AR SRt R 5 o] DA R R I I sl B N Y S0 S PR BT

set _driving cell -cell <cell name> —pin <pin name> <object list>

SR

dc shell> set driving cell —cell BUFF1 —pin Z all inputs()

set_drive: 18U THINE MUK SR EE . B T HINE BB MTIR s flL. B —BH
FATE clock B L

set _drive <value> <object list>

SR

dc shell> set drive 0 {CLK RST}

set_wire load: FIRIREEALIF MG (wire load) (5 H » Fid de th ] 26 2045 B
P net (LN, ZRBALH 2T net i net SR IT

set wire load <wire—load model> —mode <top | enclosed | segmented >

5

set wire load MEDIUM —mode top

wire load #5851 205 i3t i /= A 10, (H 2 el MR B &7 4. B A7 AR 5 gz pan

W4 Extra. 1ib:

Library ( “ extraa” ) {

operating conditions ( “ SLOW” ) {
process : 1.75;

temperature : 100;

voltage :4.66;
tree type : “
1
FHPATUAT 4
dc_shelll> read lib extra. lib

dc_shelll> write 1ib extra —output extra. lib

dc shell> link library = {“ #*”  tech library extra. lib}
dc_sehll> set operating conditions “ SLOW” —library “

worst case tree” ;}

extra”



BT

XA S T BT A .
4.5.2 RitHN
set max fanout, set nax transition, set max fanout it #HLMZEFH REFIKE,
N LZSBURE .
set _max_transition <value> <object list>
set _max_capacitance <value> <object list>
set_max_fanout <value> <object list>
SR
dc_shell> set max transition 0.3 current design
dc shell> set max capacitance 1.5 find(port, ”outl”)
dc shell> set max fanout 3.0 all outputs()
4.5.3 WFMERLYR:
PP AL B SCANIA] 4.8 Fi s

set_max_capacitance

set max_ transition
set max fanout

on current_design

Top Level
Clock
clk > Divider > >
create clock& :
- Logic set _output
set _clock
_delay
_skew >
BLock B on
> > outputs
set_input
7de1ay Block A >
on > <
input
signals
set max areafor
each block

B 4.8 IRk R A AR £ 3R

create clock: &SI & .

5

dc shell> create clock —period 10 find(port, Clk)

set dont touch network :4:if DC AZEZ M clock net, BI{E B K5 T 1R £ i fil & 22,
— LA T clock RAZEFA reset

¥

dc shell> create clock —period 20 find(port, Clk)

dc shell> set dont touch network find(clock ,Clk)

set_input delay: PFRil%m A1 HERT

input delay = Tclk—q + Tm

set_input delay delay value [-clock clock name] [-clock fall]
[level sensitive] [-rise] [-fall] [-max] [-min] [-add delay] port pin list

¥

set_input delay —max 4 —clock Clk find(port, “A”)

set_input delay #7415 BUZ #i B ) delay o 40 : clock RIJE MM 10 o FAT]
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FR %\ ports B AE I 2 I 4 J5 4119 80% I =8k 10 — 8 = 2. AL H§ 1% vl H —Fe
P, FEATEHAE S

. set input delay 2.0 —max —clock Clk all inputs() — Clk

set output delay : Z9W#i B ESIZAIHER . LM set input delay #H{l.

output delay = Tt + Tsetup

set output delay delay value [-clock clock name] [-clock fall] [-
level sensitive] [-rise] [-fall] [-min] [-max] [-add delay] [ —group path
group name] port pin list

VINEE

set output delay —max 5.0 —clock Clk find(port,”s”)

5 set input delay [ #£f set outputdelay Y ZENF L2 J5 — > HE B A 43 571N R] o 052 3%
INF b 8 808 25 outputs FFEI 2.

RIBEWR LRI E > R a] L report clock, report port —verbose, write script,

report design 4.

WMREH AR B T RSN, IRAT A reset_design, remove design fir 4 Ml
AR Y 29 R sl i3 1 =Tk .

4.5.4 Bep

DC FFALZEG IR, e 2R G EE T B A R Bt Bl i e . o TR
(model) clock 43 WIAHIEN: , FAIHEH set clock uncertainty 4.

N 2 P, FRATTR A LI B 5 3k o BUFEAR 300 v 2 BT A I e
s /AN BE IR B L B AR, ARG HE R I S e IR 55 . PR AR B R
I B0 ) D7 a0

create clock —name vTEMP CLK —period 20

W S8 name > MHE AR pin 8 port .

T RAE LRI, LRSI F AR, RATBRIZ AT E TGS .
Ft, FAEH set false path fivd .

ISEE

set false path —from find(clock CLKA) —to find(clock CLKB)

K BARFT NI 7 295, ) check_timing 4.

4.5.5 WFEGSH

DC B — Nk B SI F0 A7 82 m) 3% 3 15 8] (DesignTime) o X4~ DesignTime »
Bl DARTR O AT TF 0 A AR BT LA Synosys M4 B T H PrimeTime i 178250 /7754
X HIRATTHE LA DC N ik I B S I TF AT 28 Ao @744 report_timing o %t A9 7 Hi 45 3¢
Pt — 4% —RE SRR R, B FEEHIFEWR, ) ETHERMA, AT
FEIRHI N o I PR S BRI E » 155 % B Xk,

DesignTime ¥ 70 W — 15 S 812 . FAERIE L & (startpoints) B LLJZ input
ports, W A] DAJE fih & B§HIAY clock pin . # & (endpoints) A LA/ output ports, 7] LIJE
I 7 250 ) B S N . B2 KR53 1 clock HRE o
4.6 BItHEE ML

MBI AENAREE SR T 2 a M 7. a8 as R
compiler o TEMALAYEARS , BFAEAZ WA F BN LR AT 729505k 7, 0
RE 15 2 LLB/ N TR AR o I T 249 S SR R ) ES 7 ) T AR S SROBFROR o FERAET AR AR, DC
MRS . SR AR R/ N E AR R 2 ( design space exploration )E4p
Friseite BUE THFF g e 8 B2, 27 29 W E 17 L i AR B8 5 2 M f

h T REEF R LRI SR AR RIFM R ER T AR TN LB IE T 4G .

AT I =AW B g5 R ILRY B, ML B, TTRIEILBTEL.
LR . SN RS WA DesignWare ) B AELEH
Rk, BIRLE, BEFRETHEY.

ARG E RN, BT A RMGS R R Wil RS, DC =4k T IFEFE

TORM SRR, WEEENE, RAGE NI ARSI & 4.
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B TEEBRMALLLG s BESIIEEYE GTECH ( general technology D4 B4 H
Mo TEZHARAIIB PRSI AEFE : structuring » flattening o
structuring : j=A R Z5 AR CE R, BEE T 20, o] LRI 5 3 i 0 1 AR
FOSE R, kPR structuring ZiE set structure true
flattening: MIFx A &54, DA /DR ML B30T JROZ T 290, FER B it IR
B H R T EB KRR . Flattening T P2 BRI TAS BE AR IIE S B LS — & by 1 21 BX
LS, &+ flattening {5 : set_flatten true
FTRAAL : FZAL S5 2 W o WU FE 415 F B P LS > I )3 R B A R B
4.6.1 ARMNFHRE:
P2 WA A A A4
report_constraint —all violators : R&EWIFTARM T HEL (violators) .
report timing —delay max : 5 —PEIRALE IR ( setup time ) ZYRAY I ZE
I P %12
report timing —delay min : %6 —PEEIRAARFFNE ( hold time ) ZYHAY iR ZE
I P %42
4.6.2 FHHWBR
MRRPRARBE AL, WTREEHGS. PATEESMHRIFZRAN, RTEEwAE
— AT, I EARAI R, B set structure EX set flatten 1EIH » ek 28 4 15 A Mk
Br2£i8( map effort ). H[[EN] enable the Design Ware Foundation library components,
in order to enable faster adders:
synthetic library = {dw foundation. sldb}
link library = link library + dw foundation. sldb
/%X H ) dw. fondation. s1db B2/ {} HERKER
Compile —map effort (low | medium | high)
BB EFE N medium. TS I — L #E high.
{# ] compile —incremental mapping B Hgmikixit - FHHLGASR AR E]
AR R AT, TEIBAT R BE b LU R0 A 2 35 S
LR AT RN Y d 290, ) compile —only design rule fir 2.
W1 T 255 I 2 T /N T AR S R B, T DA setup BT — AN 25 W) R
AR H B LR T (H2h TREERR R AP, hold B P HIL
HL(C violator Do A THiERFER A E L), 2R E NRIFER TR .
set_clock uncertainty —hold
set_input_delay —min
set_output_delay -min
set_operating conditions —min
TEERE LT > DC IFAHE R FFIT A di 2, KA set_fix_hold A0
compile —only design rule it DC 2= & {4 £5 B 8] 1) 13 £ .
{#i Al characterize
characterize 11 5 J8 B R85 s M AE BT b A9 s PR AN 29 3, SR )G X 26 29 SR AE i it |
write script i 2 @it AT A QW B — DA SO B
characterize HIf# F 7 LS50
current_design TOP
characterize —constraints find(cell, “Ul1”)
current_design A
write_script > A w.scr
characterize L1ETE cell » MiAJE design, Ifi write script W!E /R current design
M BT A constraints, M ZE write script f&&5EHAT current—design W4, [HEFEHE]R
T design > write FHEL %,
RR ] <
characterize HREFEAT A WA WS T T TZOR B0 B, ANREHRIE RS
— WG IERI B P (budgets). characterize — KRS — A~ Bk 47 Ab R
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< R EES RN K 2B A S AE ALU B . MIRET L
xf T/l 2B 4 (10-30%)
current _design ALU
compile —map effort high —incremental
current design = RISC CORE /*current design 5 H L= —Hf*/
report constraint all violators
ST REHIMS (040%) :
remove design ALU
read unmapped/ALU. db
current _design ALU
include scripts/ALU w. scr
synthetic library = {dw foundation. sldb}
link library = link library + {dw foundation. sldb}
compile —map effort high
current _design RISC CORE
report constraint —all violators /*u[ 1 & H G violators*/

MRIRZIR T UL W R G IEATT  RASE , 15 EE2ESRE 2 IE~R05.
4.6.3 KREFIHMERBUHFEZESHEF

X FIEBEE > DC compile (I 7 SE AN %5 16 24 HAE 43— 4> block BRIFH AT 20 HL % » 4%
JE T AL 35 AT 5 0 1 AR A 24 3R, 38 L R L A S e 1 29,

YR P AFATEL instance [R1E (— >SS FEAS [R] A 4 7 8% 25 A8 ) I6F S AR 8] RLH]
check design iy & & , FRINX A48 vl ITERKG E R A B HE BB EL . W TAFES K
IR s F-ATTaI LA 3 Ah 5 e @yt . uniquify, compile + dont touch > ungroup .

uniquif : NEFE—PZLIREI AW instance &5y » — instance — %1 » Xt
—A~ instance #BAE] T — A BEIF £ . DC A LN A —4 instance HHE T 195 & A58
PEATBRLE . I H N« 4% uniquify, fE compile.

compile + dont touch : set dont touch % '® dont touch JEMELAIT* %, B
TN RIEHFN R, (R R XDI AR RRIG T, LR E LR
WS ) (o 3+ IRATTSE 29 SR A G 183X DI X % SR 5 B dont_touch J& PE7EX ik
Wb &G EHEEEA R

ungroup : WFEFTAERZ, KU EIRIAIITE cells M references j=4E L —H#F .

¥ %A des B—NZEMIS . D design ZZKIT

read —f db unmapped/A des. db
current design = Ades

link

include Aconstraints. scr
compile

read —f db unmapped/D design. db
current _design = D design

set dont touch find(design Ades)
include Dconstraints. scr
compile

WARARAZ B G 1Rs T ] NAERI R > DL R — R PRk S X A e ARel DLk B
uniquify.

HRE: W T % instance it » WHERIRABEATLL EJUA#AE P —T00,  DC i 81
ERROR » E/RARMRIRZ instance [A] /8,

gig — it HATATLURM bottom—up » WATLIR top—down .

top—down Zi s ¥ .

L EHFFEREIT
2. R Z S R]



3. NIHTZZ R
4. ik
5. AHEBELR
6. IRAfFiIt
top—down ZE & 7 L ML SRR Z R AR OC R Ak A ah k4. AFEAE L HIs 7 (1 I (R
b
bottom—up ZEH H ¥k
L. B2 R ge i A — D TR,
2. MEFTERN TS TEMMGRLR,
3. EUESEEERET, JFNHATEA R,
4. BRI, WREEE T, IR T .
bottom—up /rnjﬂfﬂ’]ﬁljﬁ BB #EIT"divide and conquer” FEHIF T » A%
AN RS 2 mEAMIRERN T B RSP BB ORE Tk, HEAFA
G s .
4.7 itk
Wit A0, HArEMAHR (AT LI T hold time) &R 2 VUG » T 1w vl s B 25 &
JEHISCHET .
DC A L% . db, VHDL, Verilog, EDIF, PLA, State Table, LSI, XNF ZA%=zL.
T UAJE BT RO 8, AT AR B AE R . db A% 2R AE mapped/ HR T .
T AE VSS T AT A S BT T A5 B, AT =43 4F 9 VHDL #3024 178 SE(Silicon
Ensemble) #1147 B sh Al Jm Ak » AT X Z RO B A7 A Verilog #82,
TEL3 5 J5 07 L rh FAT] 20 200 7 3 TR B B 19 B5F )5 45 L (SDF S ) 81 VSS T Hovpr, X I 745
BV DC #5380 15 I I FE A5 B i 2
write sdf design name. sdf
AT B B A 22, SR FRATATE R LY (s BB R A L R 25 X 2 {5 By SDF
SO, RS AT SDF SCHFRY X B . 7= A B 29 A5 B SDF SC I Ay 4
write constraints —format sdf-v2.1 —max nets 0.05 —net priorities -
max_path timing —max paths 1 —hierarchy —output design name. sdf

4.8 MAENRE 5T
YR AR S (constraints. ser) (X BARE T A K4 b # C BT, SATRERE
input delay # output delay) :
1. Reset the design
2. Create a clock object
3. Set input delays on all input ports except the clock port
(% T Assume M|+ set output delays on all output ports)
Set the operating condition
Set the wire load model
Define the cell driving all input ports except the clock port
Define the maximum capacitance allowed on the input ports
Define the pin capacitive load on all output ports
E'EI’JZ}’ AR S E (runit. ser) (R IH A ZAHIE) -
Read a list of designs into dc_shell
For each design, set the current design variable

b

Kk X NSO

For each design, link

For each design, apply the constraints. scr script file

For each design, compile

For each design, generate and save the results from a constraint report to

S -

the reports directory, using a meaningful name
7. For each design, save the mapped design under the mapped directory under a
meaningful name
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8. Quit dc_shell
context check Y FHAESEER) script X EAH L » BT AR 295K 3 F constraints. scr
AHEF context check
FEAE ARG B 2R S constraints. ser
dc_shell —f scripts/constraints. scr —syntax check
PR ANAG A S A SO runit. ser
dc_shell —f scripts/runit. scr —syntax check
dc shell —f scripts/runit.scr —context check | tee context. log
BATHARZEE IR
dc shell —f scripts/runit.scr | tee runit. log
constraints. scr fl runit. scr HIAEAS LM 5%
& R AKFHWAMHL:
AT group, ungroup % FTAE Schematic View
WAT constraint, compile fy2 FE4E Symbol View » L A]7E Schematic View
H AR E HoC R a]
¥k critical path F4F Schematic View
command. log XA LAY 1E script SCHF, FE A 2 ER SIC save your work I,
PRAETHEAL 2 F script SCHFEFTIAIT. Y10 2 i & command. log SCfF, & M H de 2
oW S
compare design A B #4 7 7E analyze Fl elaborate ZJ5
grep library command. log % $& 48 & 4% =X ) S04
library XSRS RREENGE S, MWEE error, WMCH error
list —libraries
remove all : Edit>Reset
AR 0 E o] — s, AT # A A
. set input delay 2.0 —max —clock Clk all inputs() — Clk

path type N max K7~ setup time,min i BE/~ hold time
Ni% J best case HJ operating conditions 4T hold-time checking
— TR BRI 2 IR BN T AR EKZ.

find 4 :

dc_shell>find port =% find (port, ”*”) /*find 5( ZHW=aTHT L. ()
P E S o] 2 A AR/

dc _shelll>find (cell, ”#DW*”) /*list all the cells that contain letters
“DWk/

dc shell>find (pin, cba core/and2a0/%)  /*list all the pins of the AN2 gate
in the cba core library#*/

dc shell>set load 5 find (net, "CLK”)  /#place a 5 pF load on the net CLK,
PRl B/

dc_shell>find (pin /Q)  /#list all of the “ Q” pins in the desigk/

4.9 Prime Time
Prime Time ({&j#% PT) i Synopsys /A H ) —1> sign—of f AN F 2T LH. ©HRR
TCL MIATE F -
PT IR -
A AT « %pt_shell
GUI %L1 : primetime
PT ) setup X ff. synopsy pt. setup:
set search path [list = jzhu/csmchdlib/1ib]
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set link path [list {*} csmcO6core, csmcO6pad]
TEiX B set search—path i DC /) setup X" ) search path » set link path Ay
T link path .
PT W 45 DC XA K, W TREEAIRR S » &% AR Y PT ar 2, LA
SR B
JR & BT setup—time ;AT A
Hekskskokskskskskokskskskokokskskoskskskskskoskskskskoskokskskokskskskskoskskskskoskskskskskskskskskoskskskskoskskskskskskskskskoskokskskosksksksksksksk sk skoskosk sk sk
skekeksk
#Define top—level design name

set active design tap controller
#Design entry in db format,netlist only—no constraints

read db —netlist only $active design. db

current design $active design
#Design environment

set wire load large

set wire load mode top

set _operating conditions WORST

set load 50.0 [all outputs]

set driving cell —cell BUFF1X -pin Z [all inputs]
#Clock specification and design constraints

create clock —period 33 -waveform [0 16.5] tck

set clock latency 2.0 [get clocks tck]

set clock transition 0.2 [get clocks tck]

set clock uncertainty 3.0 —setup [get clocks tck]

set input delay 20.0 —clock tck [all inputs]

set output delay 10.0 —clock tck [all outputs]
#Timing analysis commands

report constraint —all violators

report timing —to [all registers —data pins]

report timing —to [all outputs]
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areil

A4 ZE L DDFS 33 M1

4.10.1 Design Analyzer #{EH

v BEREERNETE:
E B K LERIE T A4, synopsys de. setup X, JFfE IR E H W
7RI
. synopsys_dc. setup X :
skl kool fookkkkokokok ok
search path = {7 jzhu/csmchdlib/1ib} + search path
link library = {csmcO6core.db csmcs06pad. db}
target library = {csmcO6core. db}
symbol library = {csmcO6core. sdb csmcO6pad. sdb}
synthetic library = {standard.sldb dw foundation. sldb}
link library = link library +synthetic library
define design 1lib work —path work;
/* N ) VHDL )R 5 L f# 1) packages*/
vhdlout use packages ={ \
“TEEE. std logic 1164”, \
“csmc06core. VCOMPONENTS” \
}
/*. synopsys—dc. setupl*/
T S
TEAMRH SR T PATIREE 3 B S
su7>source .cshrc syn
3 E O LIEMIET B 3h synopsys L H,
su7>da
% £k design
1. Read in &%)ZH design
Hl Read %3k PLA % 4Pk HDL 3cfF: HJ: File- Read
Xf HDL 3Cff 5 4] Analyze 32, A0 K  MAS X SC#F > 54 Elaborate 41

Hi TR AR FE AL synopsys T BT BT o EARIRAED

File—Analyze
fTH Analyze File T 1, TEAFACR ISR H 5% vhdl /T H BUbR H 2% £ 77

Bt

1€ Library #9 2£ £ WORK /&, #2)5 OK .
File-Elaborate
1E WORK JFEH % 1~ elaborate BT HIi%it. H&E : analyze J§ DA & H A

BT AT, %I TE elaborate JG A TER O 5w H sk,

I Bf Designs View B :



croma

cromhb

ddfs

lis

lesign: ddfs (ddfs.db?

Designz Miew

H e TR)ZH Symbol View J:

Setup File Edit VYiew Attributes PAnalysiz Tools

W ||
% -...I

B

I k=

Current Dezign: ddfs

Left Buttoni Select -

Middle Button: Add/Modify Select

Symbol Yiew

Right Buttoni Henu

Schematic View N :




\VEJ ||"""I I |

=] EE

Current Design: ddfs Schematic Yiew
Left Button: Select - Middle Button: Add/Modify Select -  Right Button: HMenu

CIR/N LA RN =S W SO

% & HE Attributes 5 Constraints

WEJRYE attributes:
TE Attribute—Operating Environment —+ N B&FEME, 0.
Attribute—Operating Environment—-Drive Strength % ® input strength
Attribute—Operating Environment—Load % & %y X 5hfE /1
Attribute—Operating Environment-Wire Load % & wire load .

Attribute—Operating Environment—Operating Conditions % B operating

conditions .

% B Z W constraints:
1. % & Area Constraint
2. % & CLK Constrains
Hl: 3%+ CLK » Attribute—Clocks—Specify
3. X8 delay constraints
Hl: 1% 9 output ports & Attribute—Operating Environment—Output
Delay
% ¥ input ports X E Attribute—Operating Environment—Input
Delay

o o o o o o



Clocks

Operating Environmernt P Input Delay...

Optimization Constraints - Dubpd Dol

Optimization Dlirectives ~ Driwve Strength, ..

Operating Conditions,..
Wire Load,..

Timing Range...

LF ||_4 : 1=
Current Dlesign: ddfs Symbal Yiew

el |0 |E 2

Fart: clk

DDFS B i Y i A\ iy H F AT /2 a3 %547 2 1Y - 3X AF input delay , output delay
MATFKE T .
%f 13X 4~ DDFS it #ATT 45€ CLOCK Ji # :

TEIZ T Synbol View i clk B, 85 Attribute—Clocks—Specify T JF
Specify Clock B H. FE8 K H ) period —#:H 5 _LIgE IR 50 , X BLIHARAT
NEY clock ¥R 20M o £ d Dont Touch Network, 25 apply, I # It Specfy
Clock & [,

Specify Clock

Clock Mame: | clk

Port Mame: | clk

_ [

T 0,0 o5 0 50,0
Bk |50 Edge: |

Skew ... |
7 Dont Touch Metwork I Fix Hold

Apply | : Cancel

ATTAT LAFE B I o1k 45 M B 7 — A~ 0 [l A




Setup File Edit Miew Attributes Analyziz Tools

=Gl

| S cos_datzl[9:0]

sin_datal8:sd]

B

I~ P
Current Dlesign: ddfs Symbal Miew

Attributes =zet for clock clhk

$FTF multiple design instances FATH =Fhfgt 7k .

uniquify
Check Design set dont touch
(ptiohz ungroup
+ Exclude Warnings XA SAE T AR BA K
wr Summarize Warnings {7
“ Detailed Warnings i % 0 Command Window fA
1T

Hierarchy
BIANFEPAT 5C uniquify w4

JG > AT AE
i Design View @ HH £ T )L

wr Check Current Lewel

“ Check A1l Lewvels

T Check. Timing AT AR
Ok, Cancel T £ w4 @ BT A
uniquify o
o HEE
EH TR ZE%IE s $4T Analyzing—Check Design »
6 RN A TE 25 B ) 30

TEX B3 A]1E B Check Timing DL & I 7 )8 4 A G 7] @,
«» Compile Design

& DDFS » Tools—Design Optimization ,» & FIIXE options » RJGHAT
ok, BT#44T compile o

compile J5 the Schematic View of design & T 112 HL 1.
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IR Designs View U0 F B & :
MNP EANATUEMNERAIREEEHTIRER, MHEHLZ T — P
ddfs DWO1 add 32 0.

cramb ddf=s_D0kA1_add_3%_8

\

Dezignz Yiew

a
R

Left Buttoni Select - Middle Buttoni Add<Modify Select -  Right Button: Menu

I ddfs B9 Schematic View 24 :
FATaT LAFE B ddfs B Schematic View CL&EEH N T 17T40HL 1% .

BiEm SSE= =S

Lﬂ'

|
|
llllllllllllll====ﬂ
——— — =
Current Deszign: ddfs Schematic Yiew
Left Button: Select -  Middle Button: Add/Modify Select - Right Button: Henu

& =4 Report » THFIRITER.



BT

1. ZHLFh Attribute Report

2. XK P Analyzing Report

H o Timing Report B[4 & critical path

Report-Timing » #AJG7E Analysis Reports H'iH constraints » timing, F
1E set options HikH All Violations » EFHIH X, 7€ File —F59#T
NRE) A4, SR )G Apply »

PR G s B R T H violations fEfE. MR AL, H IS FH#WE
BoR, MZRE AL 5

< Hrth MR Sc 0 SDF X

SERGHEMAE » FAEP TZBET ddfs 5 R RAG R db A& krE
mapped/H >, YIS & Tk Save All Designs in Hierarchy .

T AEVSS th AT LR G 1 B AN T AR B AF S VEDL AR X (AN 2 T 3k Save
A1l Designs in Hierarchy) , [ % 55 B9 SDF ScfF. %tk SDF X
f: File-Save Info-Design Timing > I JF Save Timing Information % /5 »
P SDF V2. 1 428, Ff-7E Output File Name BT AUREISCHEF » 85 ok

Rar,

o B TTHERE T H SE 7 B ahfiJmmek , FATEHIF R Verilog #%20
HIR % (FIAESE % d Save All Designs in Hierarchy) . [BIFFAITE S5k H 29 5 3¢
. sdf . Bt SDF X 5arE AR EMRA kN File-Save Info-
Constraints ] JF Save Constraint Information % )5 » & SDF V2.1 /&, FF
£ Max Path Timing Constraints, Net Constraints, Design Hierarchy . #&
J& ok BIH],

4.10.2 dc_shell A fTHEALFR

PAT LA B AT FRATT 75 W & P AR SC A« 9 SO constraint. ser, $AST SCAF
runitl. scr o FARSCAE N2 DL TSR o

&YW XA constraint. scr :

dc_shell —f scripts/constraint. scr —syntax check

K & AT CAF runit. ser

dc_shell —f scripts/runitl.scr —syntax check

dc shell —f scripts/runitl.scr —context check | tee context. log

BATIARZEE VR TT

dc shell —f scripts/runitl.scr | tee runit. log

PATSCHAEEE SO LIS > A AR SR . AR R A e A violations s B
JPih R E R, W ZEE TAERESC R 1o B, IR TS B2 J A 1 5l 223 oAt 7 95 3T
AT



FoE HZEEMHE

501 TEAHA
RTL R IEBE 275 T T B E% IS » FRATT 7 S X A i T T 2 R AT T T A B, DA
WE Y fE 2 & IEMi. Synopsys 9 VSS T HERME T TR0 B0 HALE] . VSS TR I 281
ZWMAGIT BB EFRNH . SN TFIIRGGE, VSS BHAERA L RPN [0 B
5 R GAT B B XOFET R A R DL ) T EER A .
5.2 LZEM™4E
5.2.1 TZENS
GHRGHESRZGT MED BN EEXHRT T EMAEMIENGR. BELSE RN
Pt B By LRSI . 286 5 07 BT/ B F T2 AT L2 FTGS (full-timing
gate—level simulation) £, =PI Z VITAL (VHDL initiative toward ASIC library).
iETHRIN T ZEBR A TR
FTBM (full-timing behavioral model) : #RALIAFH FEHIAIEE , HZ HH1E
() B
UDSM (unit-delay structural model) : AZEN)F, AT E. A& 8
T A Ins B rise/fall delay. W FH LM A 2ns 1Y rise/fall delay . BIE M
— BRI LE I BRI A A BOC ) D RE . B A & LE FTBM BE PR {5 B A2, H
SN TR S BRI, 72 G & X-Generation # A REFAAT -
FTSM (full-timing structural model) : FA T ThBEE&TIE A0 35 38 1Y) 0 5 9611 o
TR AL B A A — D B0 BRI RS O ZERY, DhRg k44 b AL T2k At
IS0 & B R B o B 0 0 EC R B LG UDSM B4, IF 7 ARG A B2 LG FTBM Bi% 22 . H kAT
BRI P E 2R G/ N K PS8 B GESLET ], ORFRIT R R &I R) A A
I 77 29 06 291 W A it . EARRIT B KN X-Generation .
FTGS (full-timing gate—level simulation model) : #5112 it424L T4k
T S A RS B A A BB B (F0 FTBM —A4%) o 208 B A5E 28 40, 16 A% iy 2 Z0E W) A 78 A ] E I o ok
T ] A X R FE O BT £ SR i 29 0 R B Y ' R o X {75 FTGS X sigh—of £
G5 E A0 48 T 38 E — A A .
VITAL (VHDL initiative toward ASIC library) : £& ASIC FEHEfL—~ VITAL
6 N LAY T A A B AR TR AR i S G I RN RIS B B TS, ATk Rl X Bk
BHE NI T 2 29 F e B R
B R AR 0k L
Tabie 3-1 Design Stage and Simulation Engine Required

Design Stage Activities Simulation Simulation
Engine Models

Behavioral WHOL Explore funclional Inier preded High-lenel
validaton, RTL alternatrees indersctreeky, cormpillad behavicral, RTL
WHDL wvalidation debug sowce code
{unit tast)
RTL WHOL Rafing dasign, test “corner Caormpalad RATL, FTSM {with
validaton cases,” prepara for synihesis, intarpratad XPY, LIDSM [with

varify A51C incontest of entire P

ayabedm.
Gate-lavel Fast, accuraie batch Optimized FTGES
verification samulatecn 1o werify timing, gate-level

achieve sign-off with silicon

wandor.

TSR0 F ) A R A SRR BT TR L2 % ARET DA L2 JEM. 1ib 5K, db &=L
FEAERFT AT BT R R L2 )% 73X BIRATHR 32 A48 FTGS #1 VITAL FERI =4 Seri &k



MSLIG S NREHATLE G G > WR G S50 140 Bk 02 B R 3% A I e VITAL J& o
5.2.2 LZEERBNITERE

Synopsys [ FE5 BT 25 0] AFE VR 25545 % (L db) #5465 %% 9 VHDL {5 FL%
M PES BT Es i 5.1 Fiw

VSS ¥k

VHOL

lﬁﬂ$ﬁ& Sourca Files
l GRAPHICAL
En Jﬂ ANALYZER
LIBRARY
— 5ourcH e
ANALYZER Files VHDL
ANALYZER
Companent L
Paclage Dasign
: Liky
File ﬁﬁ?
VHDL
DEEUGGER
VHDL
SIMULATOR

5.1 VSS BREE (1 5 BT 28

JEAT BT 25 W N SCHE R 55 1 E SCE (L db) > S Se i & A BT VHDL 12
J&: FTBM » USDM » FTSM >, FTGS » VITAL .

FTBM , USDM , FTSM , FTGS #5%%! fdg i Sc b 12 -

libname model. E (1% J5 ¥ VHDL JE 3C )

libname component. vhd (84432 f4)

VITAL A8 1 i 1 SO 52

libname VITAL, vhd. E

libname Vtables. vhd. E

libname Vcomponents, vhd (B84 3¢ #)

VA JE 5 #7 2§ 1iban:

% liban [options] 1ib name. db

lib_name. db R 25 & W )& S o

options LR A B I FPARAY 5 G AL 3 B3k DL K2 5 4T JF X-Generation.

FED MBS RE = A I FE AR A 5 R FTBM » UDSM » FTSM , FTGS » VITAL o £ fffsi %4
B A SR A o BRI IEAE B TR Ky« —arch ftbm | udsm | ftsm | ftgs | vital

T8 A £ibm BEAL,

B AL E 3 . —hazard spike | glitch | inertial | transport

{#i ] X—Generation: —xgen

S BT % 9 VHDL J S

4N -

% vhdlan —w ASICLIB asiclib FTSM. vhd. E asiclib_components. vhd

AR RS vhdl JESCHETE VEDL B3t 95 s i A W -

library asiclib;



use asiclib. components. all;
SR ¢
%1% FTGS library:
liban —arch FTGS —output ?2?? FTGS JE#5.db > ??2. log
vhdlan —spc —w ??? FTGS JF£44 cmponents. vhd
vhdlan —w ??? FTGS J&4; FTGS. vhdl. E
5.2.3 T2 lib RN EE
WMRARE A LRE (L db) > WIARL AT DL RS 13 23 i 0 L2 0%, 1ib A% 2= A AR 1
BRI ERE, X)FEHIFEES (Library Compiler) BEF=A PUF R {5 B JF . UDSM
FTSM » FTGS » VITAL o AT A28 3% I i I
VHDL {1 B 75 2 J5 FE RN )P 5 B AR v 250 RN P 5 BRI R h 5 = Fp ik .
1. AN E S (0 DC) » BLBE G R AT R R R A R
T
2. ¢ Jf] VHDL AR #E Bt B 3t (standard configurationblock) 34T 5 i ¥ . R 7E VHDL
RAG P EC B b I A ERE B, SR )G T %
3. Synopsys B VSS T H el A SDF e K Af M G R
N RATRE R A4 FTGS A VITAL FEM = A > HAMLPER ™ A4 7 i @ s X R ——Ap

FTGS FERI A1 %2 (B 5. 2)
Roadmap for Creating an FTGS Library

Generate FTGS
licrary

Model remaining
cells by hand in
VHDL using
FTGS primitives

All celis
modaled?

Werity FTGS models ol
against library sources

l

Compare
simulations im
differant models

l

Encrypt librany for
customer shipment

@ 5.2 FTGS & 4 &



1. A FTGS FE: (A 5.3)
TEGE FTGS ARV AL I , YR E. 1ib SCHE v & i I e . sdf Sepkrp il
_ﬁo

Steps in Generating an FTGS Library

Coraate/Modiy
technology
library sourcs

Y

Check or set vhdllib_architaciure
le_shell whidiib_timing_mesq
varables

}

heodify

Defaul? clocking,
0s_libcore

sequentizl consiraints,

delay behavior package
o7
Yes
o
Fiead in
vendor-supplied
techmoiogy library
fbname. 11k
R T S B R 7 % T
I s |
| |
Write the FTGS Borary |:> I I
| |
| hwame.csh fitama.desh |
B o
| |
FRMATNg | fitname_tb, v fitrame_h.sen |
calls by
hand | (B ey |
| |
I —_ I
1 . |
#onama. E TGS vhd itrtame_componsnts . whid
- | |
R S eyt S S S S i -pod i S S ol |

Kl 5.3 774 FTGS J%

1) B T ZER WS (ATaE)
2 5 HOBIRZS 19 I 17
TZHERN AP E

2) oSBT R



vhdllib_architecture variable vhdllib timing mesg
vhdllib timing xgen  vhdllib glitch handle
3) % gs libcore fU (H[ik)
read lib vendor library source name. lib
4) 5 Synopsys FTGS VHDL J&
write lib —format vhdl vendor library source name
5) i€ ME— i A AR (FT )
2 o UGIE FTGS L% (7 5. 4)

Simulation With FTGS Models

—_—

I
Modify setup File

—
i . SYTOPSYS_WsS.sebup

-
M —1

Analyze Linrany Models <:| @ <:| @
—

B_Components gs_liboore

=
= =

Wi _FTGE. vhd

Mwname_components. vhd
CFG CHI'I'I"I.:'h"I’IB FT3S.5im Components. 5
I:‘E\.'-'?&l'.‘"E' PTrosS.sim
celinams. sim
callname.mra

Bachk-Annatate
Timing Intormation
l i M e
Simulate Models
with bname.cezh
Tagl Scripls

hbname tk.whd fibtama.csh Moname.desh

B 5.4 FTGS /& ¢4 348

1) % setup file, ffi vhdllib logical name % #75% B ) logicalname {1 A 5471 T HI
P B AR ) 1 H 5%
AR LEJE:
TEATH Fas 4T vhdlan &7 AR AT EETRI 07 AR . HAA R 15 36 )% 2 0 VSS F0t.
2)  EERENTE R
vhdlsim —sdf sdf filename design name .

PRWBIRAE 2 AT G TR, AN BB 0 E 281 include 4o

3)  7E VHDL fRA%HIBC B Bt (configuration block) M ASERT 1B 6], 1 EAF A



(WK 5.5)
Steps in Generating a VITAL Library
Craale or Modify
the Technaology
Library Source
* whdl io vanab e examples:
Whdilin_srchataciurs
Check or Sl lo_shell LT
Environmen! Variablas \.1'!|:|I!'|I:| timing_mesg
Raadin
Wendor-Sepplied r ::_: = _;: SRS
Technology Libeary | F— 3 fe
& I
| T— —_— g -
Write the VITAL |:> : fiTcsh fibrraeme Vdesh
Litnary | Y n_\_\__J
I e e
| Kbrnamea_ib whd Fibvrorro_th con
No Madel |
AN Cells Ramaining |
Modalzd? Calla by
Hand |
| libnarmea_\abla.vhd
| hbrarme_Yoomponents.whd
I
( End )-— | fibmame_WITA_vhd
o4 i AR PR
| 5.5 VITAL & & 4] &£
LA -
A= B VITAL J% :
1. AR H s H g

o Ok W

3 o PN [ AR 2L ) 4 0 245 2R

4 o e SCAE (AT k)
i A J%E 5 M7 28 (1iban) M encrytp_lib fiy4 7= 4: VHDL & X 1.
VITAL FERA %
@4 VITAL JE ) J5 360 FTGS JEM 736 Il SR SRR . % B4 45 iR

H# X : run. inc /#3817 simulator HEALER SC4 3 /00 F run, quit A

fir &%/

. Synopsys vss. setup :

A~

& : vhdllib logical name :

LIBVUOF

Set the SDF naming file for VITAL model SDF back—annotation.

H%: LIBVUOF, WORK

%lc shell

lc_shell> read 1ib std cell. lib
lc_shell> vhdllib architecture=vital
lc_shell> vhdllib tb x eq dontcare=false

lc_shell> vhdllib tb compare=5 /*AN¥IJTE testbench A=A, SAMEM & ik

b

=



WEAE 245 Bly*/
7. lc shell> write lib —f vhdl std cell
8. iz1T testbench » 15 H JF& X4
library. csh
5.3 LZEEMIEHE
GERMT B B LR a2 EE LSRG N R0 EEAT L X R, Bex Bt
WA AT A FETR . H 4 & R n e
1. P& 4F 9 VHDL R4 3 SCfF
a) 5 VHDL R4 X0 configuration
BRI S design. vhd ,entity B9 F K designl, architecture BN
behavior » MJin configuration :
configuration cfg designl of designl is
for syn_behavior
end for:
end cfg designl;
b)  FEfd X AN 9 VHDL J5E e A 1 Sk 48 5 I e Se A
library asiclib;
use asiclib. components. all;
2. WH setup X
fE setup SCPFHEMURJEH VHDL SCfFH B logic library £ the VITAL ASIC
library H
e setup X% E the simulation timebase {#i 2 5 ASIC vendor library —
kg
3, 774k testbench
1} testbench 34 tb design, MFE tb design. vhd architecture statement H
the using entity name:
for uut: designl use entity work.DESIGN1(SYN behavior)
4o BRI
50 WM AR
Y4 VHDL Analyzer 4;#7 VHDL J& 3C
i : % vhdlan —w ASICLIB asiclib FTSM. vhd.E asiclib components. vhd
asiclib_components W T A X A4~ 4 ) VHDL Ji 3¢ 4 FF Sk Fi5 i 1 I )3 13 S A4
library asiclib;
use asiclib. components. all;
W I VHDL 737 2% 7 BT 25 A 205 19 VHDL g 3 S P
6 . M VSS i A4 1R &
vhdlsim -i filename -sdf top /testbench entity name/uut -sdf design.sdf
design unit
H i design unit N testbench B configuration fJ 4%

setup PP R E R design 1ib —& HSREIEM EL —H , KNG RZA XK.
HEh AR A RIFEE ARIK/N E K, A At 23 0 2 0 A0 1]
testbench SCHFH1 ) wait i i [R] BRAL T 620 =5 4%
1E setup U AE timebase B LME MU BAE B 5 7E vhdlsim @74 H -t base_time
T 45 E
5. testbench B/ uut J5 12552 ix =1 design 4 F
5.4 Bt E£H
12 DC A= LAY R 32 S A
NAF— entity J L configuration PiH :
configuration configuration name of entity name is

HwbdPE



for architecture name
end for;

end configuration name ;

h4F—~ package Fl entity Jn b B4 B VITAL FERTUERH -

library csmcO6core;

use csmcO06core. VCOMPONENTS. all;

XBRREREAIE LT DC B setup XF. synopsys_dc. setup X BN T Hnix £9E G) {1

3R R 5 T ) 07 VA | T (1 B g S 1| A1)

A& setup XA

1E LA B¢ E3RATF A1 VSS 1 setup S0, HNAEMT 5

WORK > DEFAULT

DEFAULT : work

csmcO6core : ../csmchdlib/1ib

TIMEBASE : ps

B
% mkdir work

I BT AP IR S

ST RIE SR A s ATEFE T — DA S analyze2. sh B, NAMWT -
skekskskekeletekskeskskokekolekskeskskekekolekekskeskskokekolekskeskskekekelekeskeskeskekokeketekskeskskokosketek skeskskekoskelekeskeskeskekokoskekeskskek
#!/bin/csh —f

if (=d work) then

rm —rf work

echo “—————

echo “Creating work directory”

mkdir work

endif

vhdlan -optimize —event —w xsmcO6core \
../csmchdlib/vital/csmcO6core Vcomponents. vhd \
../csmchdlib/vital/csmcO6core Vtables. vhd \
../csmchdlib/vital/csmcO06core VITAL. vhd

vhdlan —event \
ddfs. vhd \
vhdl/DDFS_TB. vhd
seksfoksfoksoksoksoksoksoksoksoksoksoksokokokoksokoksokokokoksokokok ok ok ok ok ok ok ok ok ok ok
TEMmAITRAT I analyze2. sh

% ananlyze2. sh

JHEh VSS TRk T &

PiER) 2 AR R GAT BT E—F > BAE simfile SXAFH, HNEREARR N

trace —wif -waves /DDFS TB/*’signal

run 100000000

JH 3 VSS TR IF IR & -

% vhdlsim —i simfile —sdf top ddfs tb/uut —sdf ddfs. sdf TESTBENCH FOR DDFS

HOUiagER . (WK 5.6)

MBI P AT LAE R, (5 E480 TN M ERFET MR E, RET RN E
IS 3% A ERT Y > B FRATE A I A T AE SR [R5 A I A SE R AF S SDF 3¢
PFo X7 B HE I ER ) E B A DC A 11 SE B B 7 SDF Sc 3 [l 77 A



Synopzyz Waveform Yiewer - DOFS_TE.ow:d - [Untitled]

File Edit Marker GoTo Mew Options Wndow  Help
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Formal Verification M H H i) L B 1

o6& Formal VerificationX H Hfth#Hpi T B

6.1 Formality

Formal Verificationsf /2 i i Fb 48 P A~ 1 T B8 /2 75 A [R] R 36 ik F B 1) Th B > AU =
TUIESH A, BEEMZREEN T L2 R Htest benchIASE e, T4 AL
A THEHIIEE. Formalitys2Formal Verificationfy L &,
1. J3#Formality: % fm shell

fm_shell >

. EVFHEE T ZE : fm shell> read db cba core. db
3. jHreference it HERLIE ¢

P4 ficontainer: fm shell> create container ref

EU TR FE F containter: fm shell> read db synth. db

@i reference ¥il': fm shell> set reference design ref:/WORK/mR4000

link reference il : fm shell> link $ref
4. FENHEE T Wreference il : fm shell> read verilog —c impl —netlist

clk insertl.v

fm shell> set implementation design impl:/#*/mR4000

fm shell> link $impl

fm shell> current design $impl

fm shell> set constant test se 0
5. BFiHE T referencei’it : fm shell> verify
6. PRI T IEIIE «

AR E . fm shell> report failing points

ZWrizf7: fm shell> diagnose

45858 candidates : fm shell> report error candidates

{ff%: fm shell> save session -replace —full fm shell session

# & Formality 5 fm shell> exit
6.2 ECO Compiler

fli i ECO Compiler B Jeal —Z5 G MM R TR, KRR 1735 s B
RE Tt EM. ECO W #E design cycle WIAM » post-layout MyEfdifH. KX
functional requirement U , N2 K4 constraints, function ¥&48 , M| ECO fi f %
PMERE.,
6.2.1 ECO Compiler FJf# A (INE 6.1) :

R



Formal Verification M H H i) L B 2

HDL Module * ) | F“”ﬁﬁlﬂﬁg %HQOWD
y
Design Compiler @F ?Sg;f;ﬁgﬁpﬁ:sh
r— - |- — — — "
Metlist 1 )

W
Read in
Full Chip Assembly
and Optimization

Qld HOL, Old Metlist,
Mew HOL, Mew Metlist

Analyze
Old and Mew HOLs

Layout

‘.

Implement

[
[
[
I
I
[
[
[
[
[
[
[
[
ECO I
I
[
[
[
[
[
[
[
[
I
I
[

Tapeout

Optimize
Mew Logic

Recycle

Friysical Design Spare Cells

Exchange Format

K

| Examins Result
Wite Metlist

K 6.1 ECO Compiler HI{# FH IR FE

L. MM DC » {d g 3% 1 [H HDL 35t B9[] — BIAS SC R 4 3 8 89 HDL 3¢t » IHARAFI T . db
&2 s

FENIHHDL » [HR4ZR , Hr HDL » BT R4R Uit

# F ECO Compiler #& & P03 B HES 5

5 25 B7 1H HDL [R] 0 Iy g A5 AL «

FEAE ECO W R ITAG A 25 2

{8 11 DC AT (149 32 5 DL A2 29 SR 25 1

FHTH R 32 e 19 2 31 B0 0 A0 3k =2 B0 0 I B2 AR ECO A 3% vp 19 732 5

. KBS R

HRER: AHHMEDEEREN N FAR LR EGARN . R eco_implement 4L T 25,
HAE R ZHEN — 0G5 XHAN, BETE eco allow register type different
true. ECO Compiler AN FFIEREN M B & — B s 545 k.

6.2.2 Wit ELpHl

/*IENKEIT*/

%dc_shell

dc shell> eco instance name prefix = “ECO”

PN o

dc_shell> compile instance name prefix = eco_instance name prefix
dc_shell> read old hdl. db
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dc_shell> current design old hdl. db:uart

dc_shell> link

dc_shell> read new hdl. db

dc_shell> current design new hdl. db:uart

dc_shell> link

dc_shell> read old netlist.db

dc_shell> current design old netlist.db:uart

dc_shell> link

dc_shell> read new netlist.db

dc_shell> current design new netlist.db:uart

dc_shell> link

/BT HER %/

dc_shell> eco current design pair —old hdl old hdl.db:uart \
—o0ld netlist old netlist.db:uart

dc_shell> eco align design

dc_shell> eco current design pair —new hdl new hdl.db:uart \
—new netlist new netlist.db:uart

dc_shell> eco align design

dc_shell> eco _current design pair —old hdl old hdl.db:uart \
—new_hdl new hdl. db:uart

dc_shell> set eco unique second cell “baud64 reg”

dc shell> set eco unique second pin “rcv/csrc”
dc_shell> eco align design

/%53 T HDLS*/

dc_shell> eco _current design pair

dc_shell> eco_analyze design

dc_shell> remove design old hdl. db:uart —hier
dc_shell> remove design new_hdl. db:uart —hier
Aligning the Netlists:

dc_shell> eco_current design pair \

—o0ld netlist old netlist.db:uart \

—new_netlist new netlist.db:uart

dc_shell> set eco unique second cell “baud64 reg”
dc_shell> set eco unique second pin “rcv/csrc”
dc_shell> set_eco reuse txs txs

dc_shell> set _eco_align cell add 71 add 71

dc_shell> eco_align design

/¥ 4T Initial Engineering Change Order 3774 45 B4R fix/
dc_shell> eco_current design pair

dc_shell> eco_implement —preserve obsolete

dc_shell> write —hier —f db —out db/eco implemented. db
dc_shell> remove design —d

/*Recycling Spare Cells and Obsolete Cells, andFinishing the ECO%/
dc_shell> read old c74.db

dc_shell> remove design uart —hier

dc_shell> read db/eco implemented. db

dc_shell> current design c74

dc_shell> link

dc_shell> read clusters —design c74 scripts/c74. pdef
dc_shell> current design c74

dc_shell> eco_recycle verbose = true
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dc_shell> eco recycle —post_tapeout
dc_shell> write clusters —design c74 —output reports/new c74.pdef
dc_shell> write —hier —out db/eco c74.db
dc_shell> write uart —hier -out db/eco recycled. db
dc_shell> remove design —d
dc_shell> read old c74.db
dc_shell> link
dc_shell> read eco c74.db
dc_shell> link
dc_shell> eco current design pair —old netlist old c74.db:c74 \
—eco_netlist eco c¢74.db:c74
dc_shell> eco netlist diff > reports/c74 net.diff
dc_shell> quit
6.3 Floorplan Manager
Floorplan Manager J& — ™ ACHZ AR A5 SR T R85 B B 22 #e ) T H, Bt T
Synopsys HJ links—to—layout J k2. links—to—layout LM% 7468 5ME M
. #FZ :Floorplan Manage A &—*> floorplanner .
6.3.1 Floorplan Manager %t #ife (K 6. 2)
6.3.2 Links—to-Layout }HEZEHE
1. Develop physical information:
% A set_load #e set resistance 445 28 A %
% A read sdf &4 5 288t 542 &
4 M create wire load 4~4~ A 4 wire load models
& A & A 4 constraitns 4 &k 424 HDL +% ¢+t > 4 M compile map effort
(1ow, medium, high), 4 M vendor wire load models
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Fur
Initial RTL Synthesis

l

Perform
Early Physical Design

Design Compiler

Flace and Route Tools

L

Create
Floorplan Manager Custom Wire Load
Models

Y
Parform
Design Budgeting

Design Compiler

Y
Resynihesize

RTL -

-
™
!

Place and Route Tools Place and Route |

Floorplan Manager

!
Meets Does Mot Maat I
Timing Requirements Timing Requirements y

Final Metlist  _ -

K 6.2 Floorplan Manager HI{# ffl 3 %

2. Performing detailed implementation

3. Gain timing closure

B i : Al read clusters 44 21k 4o 5 (% PDEF x4, A read-sdf 44+ SDF s 4. A
set_load #e set_resistance 4 net parasitics.

A reoptimize design 4 A FEH#sp AR 1t 4246 2 B H & netlist o PDEF x 44
( write _clusters 4+4v)

& &5t 4 A define name rules fe change names 4~4~g& & net s} port names

% Floorplan Manager #e layout tools P {4 4 s 44 : M & x 4 ( EDIF , VHDL , Verilog)
SDF, Parasitic back—annonatation (optionally write SPEF).Physical Design Exchange
Format (PDEF )

Design constraints M write constraints &4 % &,

2t F write constraints #§h s : 4o Bo& 1t A K > T4 M —cover design Fe—cover nets
(2 & &R 4R a4 A)

annonatating delay information: Ml write sdf 4~4~; < Ml read sdf &4

‘G parasitic information A write parasitics 44~ (sTi#k) ( floorplan manager 7= 4)
parasitic back—annotation & layout tools ~ 4, load parasitic back—annotation
information #| floorplan manager M include filename 4~4-~. 3+ M check design —
post_layout 44~ .

74 wire load models Al create wire load 44~ ,%h# wire load models M set wire load

YN
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BTE  JREAER

7.1 LEANHA

TEX AR FAT] floorplan Fif R A2k # ) L H 2 Silicon Ensemble » f&#R SE o

Silicon Ensemble & —1H shE LM RS, T PAT 2E T4 1 B0 50 5 B HE B9 R0 1 H B
BB 45 & (floorplan), B oC ik B A0 B35 S0 8 . P BE BT DAGE FH ANST (f 447 S 1)
el DI 0 A . Silicon Ensemble & JUL A IhiEdR . P Ah &2 (floorplanners) »
) 28 (placers) » f#s8s (routers) » R F 1L H (system support tools).

floorplanners: K23 E 41725 [H .

placer: (G2 T &ML, ANER T, H Qplace IE ¥ 0, ME BT
R, A sS4

router: il 47 (global) » k)5 (final), A& (power) » WFef, FRFE MLk g3 24T A0
2o YRR AT H WarpRoute 1 T0JF 17 1R 1 42 )5y FH Bz 5 1 A 2%

system support tools: ibfRIEATIEE KM, ISUERCHE » A0 s 45 5 oo ) e &

Silicon Ensemble X £ 2 4B ik Mutilayer metal routing) » 1B & FERY S Mixed
library support) » Correct—by—construction layout, H ZZ %875 (APT), i A 5 i 1%k i
(ECO)
7.2 B HRKENELET.1FR)

Start Silicon
Ensemble
|
Import Files
| Glokal Route
Initialize : |
| Final Route
Place [0 |
| Extract R

Place Hard Block,
| |
Lalculane Lelahs
Craaie Power Calculate Delays
| |
QPlace Nerify

| l

Adjust Floorplan
Export Data

K 7.1 B iR i

7.3 SEWi¥&

iR 5 2h SE T R 1T A sh i A R 2 B > AT 75 S HE & P i i & 10 L2 0% > Bt ik
> setup XfF.
7.3.1 IZE

LEF x4 (Library Exchange Format): #ii®A T L2 RFZZ B TH) ASCIT x4,
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TLF 3¢ 4§ (Timing Library Format) #1 CTLF X4 (Compiled Timing Library Format) :
CTLF /2 TLF M4 i¥ A . TLF & T MNP E R .

GCF 3¢ {4 (General Constraints Format) : & T JEok, HE, WEZEZERIFIGM CTLF
I I o

Verilog 3¢fF : W RMRMIEIT A /ML AN clock tree, fEFTFE I Verilog FEAEIRAY
Verilog MESA T B EBSR AEYIZ A bus pins 1.
7.3.2 BHBIE

DEF (Design Exchange Format) B§Z : it Bai ASCIT ik . EALEE T 511K
x, ®REEF TR L HE, T DEF MEM Verilog MFE » FRATLIHE —4~ %K
WA PAFE incremental DEF Wd 2 v 88 AR 04 M hnfs B . 72 4= DEF e, fRef i A & F L
5, WA I Preview Z R L Hf 4,

Verilog & : A LITEIESCIL X LAJGFE 32N incremental DEF U, SRS
BB

GCF (General Constraints Format) 3¢ :

SDF #9334

setup X ;

se.ini: WH I L&, WofUERN DB RITWE A . BE SE L
HE i N TAE B s 82 5 3 s 3 A ks .

se.env: WE T RHEBITHIAE L& 1 RIR B B 56 R oo iTr 2 8 B84
FUR) TAERAEE » W75 0 b0 SO AE 4 B A B SR T o SRR I 2h 9 I 25 7 24w A B %
TR S

se. fin: HRATE K52 B LS o

dlc. init: SRR HH A GCF Xt >k T #1451L the Central Delay Calculator (CDC),
e XA A
7.4 WRIEIITHE:
7.4.1 wHHEAGAET. 2)

Logic Design
| 4 Includes Timing Analysis
Import Data
I
— - Initialize

I
Flace I'i0s and Blocks

Flan Fower and Clack Bouting

Adjust Size

Full % erification

B 7.2 WF R 3R sh i it A
7.4.2 Bz A
B3 SE LA
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se | sedsm | seultra [-b] [-j=journal] [-gd=drive] [-e=environmentalFile]
[-m=memorySize] [“cmds”] [&] [-version]
-b: $BEBITHEAR AL,
—gd=ANST: MAAREE F . $ER4F 0 SE>
—gd-x: WHE A m. B8 REIE .
PAT ANST By HEAB#E
se | sedsm =b —gd=ansi “EXECUTE script.com: “ &
7.4.3 BABEEH
1. SN LEF ¢ff: LEF XF@& 7T L2ZMENGER. RAlIEE#EAL A LEF

SF. AnRARAE GDSIT JFEfF B > BT LME A AutoAbgen K™ AE R . &I B 11 5 Ifg #42

£ File-Import-LEF; @447 A #8452« INPUT LEF o J51HI (9 fiv & #8405 A 5 2

PR R 2 B ST R AR A AT A ERAE , LR H -7 i B S R AR

75 M 2t 2 AT A I HRAE

2. SPANFREN B RRTAT LS GCF St AT BASE N CTLF e GCF Scff |

AN CTLF A9IEA] o WK M2 CTLE 3 MRIE 7 dlc. init XfF. 4R

File-Import-Timing Library &% INPUT CTLF .

3. A Verilog FE3CfF (ATE) = QSRR BEAT AT R LA B 2R 1 Clock tree, 7R

TEEABL R, BMA L. 4N File-Import-Verilog 8% INPUT VERILOG .

4, ENRBEI R AR R PRAT LA R
i) Verilog W% : File-Import—Verilog 8{ INPUT VERILOG.
ii)  DEF X##:File-Import-DEF & INPUT DEF .
5. A DEF e (Tak) o QARG 3 a4 8 WA 5805 i 41 1 SO0 545 B »

PRAE 7 E N A AR A DEF Seffe X eF— M F5. w4l File-Import-DEF =

INPUT DEF .

6. BEANBLFEAM (ATIE) o AF SRR IEE R IK s A 4K, % T A A

PR 758 ) GCF U o 3N 2R AR TEFT B W I 7 A 2 h 2 o o an 2RAR A7 26 clodk

tree » PRALZAH M A L0 AR AT RAE A FIAER GCF XN T T — 25 P i R 4029

Ho

7. N GCF 8% SDF A% 2UHY R GL 29 W S <t SDF SCAF AT RAJE DC 7™ A= 1Y 29 ST o
8. 7 Verilog 30ff (ATak) : It Verilog X E& T ANIXKITMEEE, 1
Fih s BonS. Bol UHRME AT .
7.4.4 F1%H) floorplan

AR BT AT AR L. B A D R EITESSIN core, HUE T/0 MIAT ) T ik
fE core MIDUJA , A= 4E GCell A1 RGrid HLib . BA M EALfTHOC, REWHE L Ti5
IR/ ATHI R %

4 : Floorplan-Initialize Floorplan 8 INITTALIZE FLOORPLAN .

ISR AR L IRAT » BoCSE ] EDIT 2 MOVE 45 45 30 47 4 4
7.4.5 HE I/0 B5LH blocks

— R VLAECE blocks Z B SEMUAF 1/0 o, WARARATLE 1/0 pads LS.
5 N URAE T3CE BT s — & B AR B 1/0 pins o K& I/Opads B fwr4 K : Place-1/0s
g, PLACE 10.

F L (Edit-Move 5% MOVE) 2% H 3l (Place-Blocks =X QPLACE BLOCKS J & 4 i) ¢
blocks »

*F blocks FE W4T 471555. Floorplan —Update Core Rows Y CUT ROW.

7.4.6 FRIBIAGL .

Route-Plan Power #JJF L EA%. a0 A o FEUR 5056 % 45 B JH 812 (-Delete Pwr Path
m—Restore Pwr Path).#RJ5/M A power rings(-Add Rings B CONSTRUCT RING) #1 power
stripes (-Add Stripes ¥ ADD STRIPE) . 4N A & ZARTES #E s 2k RingWires—Add |
Change | Delete).

7.4.7 HEHEI(cell)
IR LS, PRBOZSE = A T E cell, SR G0 B )7 1L 101 25 ik BARY cell o RIS T T



I 1 A= 4

T B B J7 53 A > RIBZE o 7= A2 RSPF SCHFAYIE TR . 3% RSPF SCfF 22 T &R 2k Tl 1Y o
MARREHRE 1/0 pins, W FHFEME cell Bk pin placement 1T,

6 A5 3 5 WS DAL T o Ak . A RARI IR A A, IR ERT floorplan o R
Jfl Floorplan—Compact Floorplan (Vsize) 8% VSIZE 43R AI %11 o
7.4.8 WFEGSH

SE 1t A #0 JE 0 M1 28 1 Central Delay Calculator it B ¥ FER. A
Report-Timing Analysia ¥ REPORT TIMING #& &ARAIIXIT 25 RN FEK. F Report-
Timing Path o REPORT TIMING PATH # % &1~ 1%.

I SRR 8 =07 M2 R AE I 31 B 85 B 0 b L B ORIGUEAR B 15 T 2 A I L I ) 2
K AR S DA G BT R A B B o N e

i Report—RC =, REPORT RC #j ! %5 £ 15 B :

F Report-Delay =¥ DELAY %t 2E 045 & » 5 B SDF 3¢
7.4.9 WABRS

BT X ARA] DU TR 7 KNI AE ol Al 19 45 28 T B AR 3 R . R
i RF K /N 54 Floorplan—Compact Floorplan(Vsize) 8¢ VSIZE .

I RAR B R T A — AL T 10%, MR 5 B EHRA floorplan o
7.4.10 4, clock trees(®Ji%)

SRR a2 AT B, IR E — CTGen ¥ NMI2% 3ctk. H Place—Clock Tree
Generate BY, CTGen % & skew budget FIHANLERTFRE] , RGisfT. WERARE clock tree
ATFEARE skew BRI » IR T 52 2 AT X 2 5 BR . 2 T 215 1] File-Import-DEF & INPUT DEF
ECO %8l clock tree

FE R B clock tree & AN &l R R Z K o H Report—Clock Skew 5 REPORT CLOCK
SKEW iy M & H T /AN clock skew 7#87. F Report-Timing Analyzsis 8 REPORT
TIMING ANALYSIS fir & 3 At Wit IR Fr it o b |), D8 . R HE 2
(violations), ¥RA] LA A @ AL 25 64T 24 1E o BEIHR BT DA Ji 33 3 S0 TR I a2 485 0T o
7.4.11 TR (FATiE)

AR A E R TTIRRST SN T Zp s DL IE 7 AR violations o« #HAT
Ub 5 BRI B H2 2 /R A )7 22 SO GCF R e 293 A A AL /R BT LA PBOpt T H (f7 44
Place—Placement Optimization-PBOpt B¢ PBS) , L ®] DI{#i Fl QPlace 1l 1t 8% (Place—
Placement Optimization—QPlace Optimization) ¥FfT0t1t .

MBAREIRZHZE 2L, MRETFERH Floorplan—Compact Floorplan(Vsize) 8§ VSIZE
A AT IRE . IR AT DL S RO TR B T
7.4.12 Fifk

ffi il Route—Connect Ring 3 CONNECT RING fit 4%} power nets ¥FfT#i%k.

ffi H Route—Clock Route 5% CLOCK ROUTE 54X} clock trees 1Tk,

ST T nets HITAE: Route—Warp Route BY WROUTE, si# B HM0 ik 4
Route-Globals Route Y GROUTE T Route-Final Route ¢ FROUTE . i Search #N Repair
R A DL H S E — 2% violations o
7.4.13 IBiE

AR, ik E.

A Verify-Geometry ¥ VERIFY GEOMETRY fir &4 & A ¥ A JL {7 s 4 # 1 bt |
violations o

i Verify-Connectivity 3 VERIFY CONNECTIVITY iy 446 & A % B % £#:19 violations .

Jf Verify—Antennas B{ VERIFY ANTENNA fir 245 % T2 antennas o

i search #l repair #iz{ FROUTE , &% B H % wire fl net #1744k, LLFI &€ violationss,
SR )G Edit-Wire F L4 IEiX % violations o
7.4.14 FER

H Report—RC @ REPORT RC fir 4 H2HL RSPF #& /) % 4= 2 8L

F Report-Delay u¥, REPORT DELAYS #4 5 SDF 4E I 344

FEAE BT Verilog ME U : File-Export—Verilog & OUTPUT VERILOG .

7.5 BIEER12¥%t (datapath design) B B BTG B i £



i 1 A= i 5

datapath design A9 & A R AN R IR sh i i ML, R AU IX A . B2 datapath
Wit # % File-Import-Verilog 8% INPUT VERILOG i A. vip SCFHAE Hy Verilog K% .
MAESE K floorplan ZJ5 » Y47 HAb#E 2 R 75 UE datapath 2544 . Jil & datapath 2544
@2~ : Floorplan-Datapath Toolbox—Initial Functions;

Floorplan—-Datapath Toolbox—Add Regions;
Floorplan—-Datapath Toolboxl-Place Regions .

7.6 ECO Ab¥#
1. Fi File-Import-DEF ECO (INPUT DEF ECO) z¥ File—Import-Verilog (INPUT VERILOG ECO)
B TR .
2. ARHEBOT RS TRE IR 2 A % R AT R
3. XHEFIKRA R nets o AN HT AL
TEE: GUT sh /MR EUR MBS A9 , fn: GUT h 10,00 » Wi 447 442 1000
H1 DA #3819 Verilog-HDL &M A PAD )31 o
Ff H0 B4 DEF #1 10 constraint file (. ioc) Fl generate clock tree M2 3%k, ctgen. cmd
W HOE.
7.7 B EA
7.7.1 TR K&

1. &M DC A i Verilog 30, AE M b core ) pad XHLIFEEHLA pad B0
2 28 L m] 5 i DEF A% 3.

2. G 10 M doe) SO

3. AR AR 2 M A SO L AR, A T H AF A B clock tree JIT w24 B SC A
(. constraint) fl @2 4 (. ctgen. cmd)
7.7.2 B3 SE #HIT/H)EH ML
| TEH
%cd work

A T HEER— 230 InitWorkDir. csh MFEIE TAE H F scripts/:

seskstsketskketokatskskaokakskkaskstelokaskokaokatskkaskateokskkatokatskkaskaksokaokskelokaskkaokatokokaskstelokaskkatokakosokaok
#!/bin/csh —f

if (" basename $cwd == "work”) then
# Remove all previous files
\rm -r dbs *.cfg *. dtp *.gds *.info *.1ini *. jnl *. rpt *. summary *.wdb
\rm -t *
# Prepare the directory.
mkdir dbs
cp ~ chwtang/CSMC/csmchdlib/se/se. ini . /se. ini
# Start se in the background
sedsm —m=500 &
else
echo “"Not in work directory.”
endif
seksfoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksokskokskok
*
PUAT IR B LB a4 o
% ../scripts/InitWorkDir. csh
BB T SE G ANBURE A
File—Import-LEF : j# A csmc06. lef ;
File-Import-Timing Library : j# A csmc06. gcf ;
File-Import—Verilog :iZ AiXil X ddfs. v » ddfstop. v MER verilog 34 csmc06. v ;
File—Import-SDF : i A SDF X/} ddfs constraints. sdf 3



TS

File-TImport-DEF ;5 i NHLUEFIHLAY pads DEF S
FlXHE AR, SE & OHAEABT L AN,

TR SR R BEAER , BAREB A S
Initialize Floorplan :

Floorplan—Initialize Floorplan : i% B &35
SE % O 9 B rows o

E Topads:

Place-10s:i{# A 10 pads AJZ) %R 3 ddfstop. ioc ;
SE % H i it 10 pads MY CE

power planning:

Route—Plan Power—Add Rings:

Route-Plan Power—Add Stripes:

TBUE A HE T -

Place—Cells: BN FZE R, AWM clock tree:
Place—Clock Tree Generate (CTGEN) :i% & clock tree FIZIH L, F24 clock tree o
%M clock tree ) def 3

File—Import-DEF ECO:

place filler core cells:

Place-Filler Cells—Add Cells :

A2k .

Route—Connect Ring:

Route-Wroute:

iy S 5 A SO A

File-Export-GDS II:#it gdsII K ;
File—Verilog:#iit} Verilog X T E G & ;
Report—Delay:#it SDF 3, A TMRE G E.

® END

JENAS A DL SR o



4R 1

BRI

ASCHIBETE LI RTL RIS TFI6 > 40d RTL B 5, BHLGE, GEEHE, A9

oA @A sk, B (WEEDT B » AR T — A5 1) B 50 B R W 0K B0 5 e % B s ALt
o T DDFS SEB A MUALEE /N, AL T sh &5 & » ik Formal Verification . [F]
It B 2 M RTL SRIFIaambs , Bkl 747 Wk eEE, HZm 7 & M4h T H .

1.

H T L2 A % A B BRI 5 T AR Y R 28 ST A 0 1Y R
1) g 1 # 12C B3t Jo i il VSS EATH5 B, AT RE 2 SR Ee A HY VSS AFTE R, Al g
W A A B A8 52 3, BIRLE Active-HDL 1 B 88 vh 0 B 45 25T 19 o T[]
(Y B ) e SEAR 5 2T K2 s R AETR » MR R . X AR S AR

T PERIRR S, 7E DC A 34U V2. 1 WA SDF JERS SCffeh s AR AE clock 9
posedge, negedge generic #HE X . XAHM SDF 3Cff, VSS fES AL R H4ik
error » MTff SDF LS AR HEipI Mo 532 F TR BFE .
SIS A VSS HSCHE V2. 1 MUY SDF SCfs

H T GCF L2 FEM R, 7EM SE 4T B 84l Jm) A 2 1) I A BE R AT I )7 93 4T o



Vipsa
T 4 B 47 #1 3CHF analyzel. sh

Hkskskskskskskskskskskskskskskskskskskskoskokskskskskskskskskskskskskskskskskskskokskskskskskskskskskskskskskskskskskskosksksksksksksksksksksksksksksksk sk
#!/bin/csh —-f

if (=d work) then
rm —rf work
echo "————
echo “Creating work directory”
echo "——— 7
mkdir work

endif

vhdlan —event\

vhdl/ddfs. vhd \

vhdl/froma. vhd \

vhdl/fromb. vhd \

vhdl/croma. vhd \

vhdl/cromb. vhd \

vhd1/DDFS TB. vhd
T T T T T T D T T S e e,
*

P B4 X simfile
skskskeskeskskeskeskeskeskeskskeskeskokeskeskskeskeskekeskeskskeskeskskeskeskeskeskeskekeskeskokeskeskekeskeskekeskekokeskeskeskeskeskokeskeskeskeskeskekeskekekeskeskskeskeskeskeskeskokskekskeskeskekskesk
trace -wif —waves /DDFS TB/¥ signal

run 100000000
skskskeskskskeskeskskeskeskskeskeskskeskeskskeskeskskeskeskokeskeskskeskeskokeskeskskeskeskokeskeskekeskeskekeskekeskeskeskekeskekskeskeskokeskekeskeskeskeskeskeskeskeskeskskeskeskokeskeskokeskeskekeskesk

#)3R CHF constraint. scr
/*****************************************************************************
/

reset design

create clock —period 100 find(port, clk)

set dont touch network find(port, clk)
/*****************************************************************************

/
BN MM 2R X constraints. ser

/****************************************************************************/
MAX INPUT LOAD = load of(cba core/and2a0/A) * 5

/* read —format db unmapped/PRGRM CNT TOP. db */

reset design

create clock —period 10 find(port, Clk)

set dont touch network find(port, Clk)

set clock uncertainty 0.3 find(port, Clk)

set_input delay 2.0 -max —clock Clk all inputs() — find(port, Clk)
set _operating conditions —max slow 120 4.50 -min fast 0 5.50

set wire load tc6al20m2



set driving cell -1ib cell fdelal -pin Q all inputs() - find(port, Clk)

set max_capacitance MAX INPUT LOAD all inputs() - find(port, Clk)

set load MAX INPUT 10AD * 3 all outputs()
/*****************************************************************************

/

DC i T A X #4 runit. scr
[tk R R R kR R R Rk kR R Rk

/

SOURCE DIR = ”vhdl/”
SCRIPT DIR = ”scripts/”
MAPPED DIR = “mapped/”

REPORTS DIR = “reports/”
TOP = ”ddfs”
DESIGN LIST = {ddfs, froma, fromb, croma, cromb}

foreach (module, DESIGN LIST) {
analyze —-1ib work —format vhdl SOURCE DIR + module + ”.vhd”
elaborate module

}
current _design = TOP
link
include SCRIPT DIR + constraint. scr
uniquify
compile

current design = TOP

change names —rules vhdl —hierarchy

write —format db —output MAPPED DIR + TOP + .db —hierarchy

report constraint —all violators > REPORTS DIR + TOP + .rpt

report timing —delay max —path full >> REPORTS DIR + TOP + .rpt

write —format vhdl —hierarchy —output TOP + . vhd

write sdf TOP + . sdf

write constraints —format sdf-v2.1 -max nets 0.05 —net_priorities -
max_path timing —max paths 1 -—hierarchy —output ddfs constraints. sdf

write —format verilog —hierarchy —output TOP + .v

quit
/skskskseisksokskeokeoioksokseioksokskeoksoioksokeeioksoksksioksoioksokseioksokskeioksoioksokseioksokskeioksoioksokseioksokskekok

/

L6 G E W47 X 4F analyze2. sh

Hekskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskoksksksksksksksksksksksksksksk sk sk skoksksksksksksksksksksksksksksksk sk skskoksksk
ES
#!/bin/csh —-f

rm —rf ../csmchdlib/1ib

echo “Creating ../csmchdlib/libs directory”



mkdir ../csmchdlib/1ib

if (-d work) then
rm —rf work

”

mkdir work
endif

vhdlan -optimize —event —w csmcO6core \
.. /csmchdlib/vital/csmcO6core Vcomponents. vhd \
.. /csmchdlib/vital/csmcO6core Vtables. vhd \
../csmchdlib/vital/csmcO6core VITAL. vhd \

vhdlan —-event \

ddfs. vhd \

vhd1/DDFS_TB. vhd
Hekskskokskskskskskskskskokskskskoskskskskskoskskskskokokskskoskskskskskoskskskskoskokskskskskskskskoskskskskoskskskskskskskskskoskokskskoksksksksksksk sk skoskok sk ok

*

SE B B #h v 2 34 InitWorkDir. csh
Hakskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskokskskskskskskskskskskskskskskskskskoksksksksksksksksksksksksksk sk sk sk skskoksksk
%k

#!/bin/csh —f

if (" basename $cwd == "work”) then
# Remove all previous files
\rm —r dbs *.cfg *.dtp *.gds *. info *.ini *. jnl *. rpt *. summary *.wdb
\rm -r *
# Prepare the directory.
mkdir dbs
cp ~ chwtang/CSMC/csmchdlib/se/se. ini . /se. ini
# Start se in the background
sedsm —-m=500 &
else
echo “Not in work directory.”
endif
Hhkstokstoksdoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksoksok ok ok ok
*

SE BB 4% 3¢ 44 TOP. mac

Hekskskokokskskskskskskskokokskskoskskskskskoskskskskoskokskskoskskskskskoskskskskoskokskskskskskskskoskokskskskskskskskskskskskskokskskosksk sk sk koo sk sk
ES
# Read LEF files.
INPUT LEF
FILENAME ”../../csmchdlib/lef/csmc06. lef”
REPORTFILE ”. /inpLef csmc06. rpt”



# Read CTLF files.

INPUT CTLF
INITFILE ”../../csmchdlib/gcf/csmc06. gcf”
REPORTFILE ”. /inpCtlf. rpt”

# Write DEF netlists
INPUT VERILOG
FILE ”../ddfs.v ../ddfstop.v ../../csmchdlib/verilog/csmc06. verilog”
LIB “TOP”
REFLIB “TOP ”
DESIGN “TOP. TOP:hd1”
# REPORTFILE ”./inpTOP. rpt”

# Input constraints sdf
INPUT SDF FILENAME ”../../../synthesis/slave/mapped/ddfs constraints. sdf”
REPORTFILE ”./inpSDF. rpt”

# Input DEF

INPUT DEF
FILENAME ”../../source/ddfssuPads. def”
REPORTFILE ”. /inpDEF. rpt”

# Save design.
SAVE DESIGN “TOP netlist” ;
FLOAD DESIGN “TOP netlist” ;

# Floor plan.
FINITIALIZE FLOORPLAN
ROWUTILIZATION 0. 85
ROWSPACING 2000
BLOCKHALO 20000
ABUT

FLIP

ASPECTRATIO 1
X 300000 Y 300000
XI0 4000

YIO 4000

#Place 10 cells.
TOPLACE FILENAME ”../../source/ddfstop. ioc” STYLE EVEN



# Power planning
BUILD CHANNEL ;
CONSTRUCT RING
NET “gnd!”
NET “vdd!”
LAYER metall CORERINGWIDTH 2000 SPACING CENTER BLOCKRINGWIDTH 0
LAYER metal2 CORERINGWIDTH 2300 SPACING CENTER BLOCKRINGWIDTH 0

ADD STRIPE
NET “gnd!”
NET “vdd!”
DIRECTION Vertical
LAYER metal2 WIDTH 2300 SPACING 230 COUNT 2 ALL

DISPOSE CHANNEL ;

# Save design
SAVE DESIGN “TOP floorplan” ;
FLOAD DESIGN “TOP floorplan” ;

#iplace standard core cells

SET VAR QPLACE. TIMING. MODE “TRUE”;

SET VAR QPLACE. PLACE. INCREMENTAL “FALSE”;
QPLACE NOCONFIG ;

SET VAR QPLACE. PLACE. INCREMENTAL “TRUE”;
QPLACE NOCONFIG ;

#SAVE;

# Save design

SAVE DESIGN “TOP placecell” ;
FLOAD DESIGN “TOP placecell” ;

# Clock Tree Generation

OUTPUT LEF FILENAME TOP4ctgen. lef:

SET V OUTPUT. DEF. SPNET. WILDCARD TRUE:
OUTPUT DEF FILENAME TOP4ctgen. def:

SET V OUTPUT. DEF. SPNET. WILDCARD FALSE:

CTGEN FILENAME ”../../source/TOP. ctgen. cmd”;

SET VAR ALLOW.EC “TRUE”;
INPUT DEF ECO FILENAME “TOPCTGenRun/TOPCtgen. def”;

#SAVE design
SAVE DESIGN “TOP ctgen”;
FLOAD DESIGN “TOP ctgen”;



fiplace filler core cells
SROUTE ADDCELL
MODEL FEEDTHRU
PREFIX FT
NO EN SO FS
# SPIN vdd! NET vdd!
# SPIN gnd! NET gnd!
AREA ( —-150000 -150000 ) ( 150000 150000 )

fsave design
SAVE DESIGN “TOP placefiller” ;
FLOAD DESIGN “TOP placefiller” ;

#Route core power.
CONNECT RING
NET “gnd!”
NET “vdd!”
STRIPE
BLOCK ALLPORT
I0PAD ALLPORT
TIORING
FOLLOWPIN

#Route core power.
CONNECT RING
NET “gnd2!”
NET “gndl!”
NET “vdd1!”
# STRIPE
# BLOCK ALLPORT
# IOPAD ALLPORT
IORING
# FOLLOWPIN

#Route signal nets.

SET VAR WROUTE. SEARCHREPAIR TRUE ;

SET VAR WROUTE. TIMING. DRIVEN “FALSE” :
#SET VAR WROUTE. TIMING. DRIVEN “TRUE”
SET VAR WROUTE. FINAL TRUE ;

SET VAR WROUTE. GLOBAL TRUE ;

SET VAR WROUTE. INCREMENTAL. FINAL FALSE ;
WROUTE NOCONFIG ;

SET VAR WROUTE. INCREMENTAL. GLOBAL “TRUE”;
SET VAR WROUTE. FINAL TRUE ;

SET VAR WROUTE. GLOBAL FALSE ;

SET VAR WROUTE. INCREMENTAL. FINAL TRUE ;



WROUTE NOCONFIG INCREMENTAL ;

# Save design.
SAVE DESIGN “TOP complete”
FLOAD DESIGN “TOP complete” ;

# Export GDSII file

OUTPUT GDSII MAPFILE ”../../../../csmchdlib/map/gds2. map”
STRUCTURENAME TOP

FILE ”../../module/TOP. gds2”

REPORTFILE TOP_complete. gds2. jnl

# Save verilog file for post—layout simulation
SET VAR OUTPUT. VERILOG. PWR. AND. GND. PORTS “FALSE”;
OUTPUT VERILOG FILE ”../../postsource/ddfs post.v” ;

# Save sdf file
REPORT DELAY SDFOUTPUT FILENAME ”../../postsource/ddfs. sdf” ;



