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- Combinational circuits
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-- Specify the clock
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¥y 57 Setup a New Synopsys User

Add the contents of /usr/synopsys/cicSynop/synopsys.cshrc to your .cshrc
hsieh> cat /usr/synopsys/cicSynop/synopsys.cshrc >> .cshrc \

hsieh> source .cshrc L — s
ﬁWﬁﬁﬁﬁfﬁiﬂrﬁé

hsieh> design_analyzer& \

H5Ets Synopsys Design Analyzer
Use online documentation FiF Synopsys Design Analy

hsieh> cd
hsieh> cp /usr/synopsys/cicSynop/lview .
hsieh> iview&

M
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ﬁ}} g .synopsys_dc.setup File

G “.‘i.synopsys_dc.setupiL_‘%'J"?%‘Erb design compiler E?-'I‘ElfJF%“v\L_‘J‘J R H |y
cell Library .
& . .synopsys_dc.setup R ffli = [ F ?F—‘ HATRIY. PR HEEIE] user
EJE lf%ﬁ{k * 'EII'SEISP
: 7k .synopsys_dc.setup 15 {fi |V Library TEI%EI%—LW‘& :

search _path = {. Ivisi-alLibrarys/LIB06 V2lSynopsys/usr/synopsysll|brar|eslsyn}
> 5 BRI A AR R PP HREE, 1 AL VLSI-CAD $ERe ULl IR

target_ I|brary {cb60hp231d.db};. I E 1S EAE 15 1Y cell library( verilog model) ff1 2|
link_library = {cb60hp231d.db};4 synopsys PR = FEL Y iy ] 14 .db file(binary file)

symbol_library = {cb60hp231d.sdb};

verilogout_no_tri = “true” ; «— Fﬂ éSYNOPSYS Fﬁl-lila Y verilog file f| I_‘[ fIE| tri_state pussit.,

ADENCE [ Iffi* | verilog IN [5§ 7 Fi' & | tri state HUFFTR)

T4
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Hsieh > design_analyzer &

B Synopsys Desigh fnalyzer

Setup File Edii Uiew fibeibdes faiyme foele

= I

Synopays, Inc, (o)

M H7EY Synopsys Design Analyzer g Fi:

EEF
lon
=l
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B Synopsys Design snalyzer

Read. ..

Analyze, ..

Elaborate. ..

o~ o

Setup File| Bt Yiew Atfminies fnaluere Tooie

Default Synthesis

=] E3
Help
A

EE$
-2
=l

Read Formats button
-- Synopsys formats
DB (binary) : .db
equation : .eq
state table : .st
-- Verilog : .v
-- PLA(Berkeley Espresso) :
pla

\

-- FD)IF

F'1 File

Read !I'ZFl Read File

window o

T

Read File window F[ 12 5% F’—‘,ES«

B verilog file , ki OK -

(!

window , L™ E1 iy

"“ﬁéiﬁ JEHH -~ [ Verilog

= Read File

Y

File Mameis): Ialu,qﬂ

Directory: c/meBb/mcchangdlholechipsproject/Groupd

+of (Hove up one directory?
acc, W

alu,w

aluraom,w

b.w

cik,w

reset  w»

zhift, v

sign.w

P,V
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CCU EE VLSI Group

3 Synopsys Design Analyze m = 3 | R ‘P‘—”PLIVeriIog-XL

Setup File Edit Yiew Attributes Analysis Tools Help ;;f (:()le[)I|€!

| verilog file ;ﬁ‘%’['%—i K
:I Verilog window -

= Vorilo X

£ Loading db file *Ausr/synopaysdlibrariesssynstandard,sldb”
Loading db file *Ausrdsynopaysslibrariessyn'gtech,db’
Loading db file “Avlzi-aLibrarys/LIBOE_W2/Synopsys cbE0hp23ld,db”

AT
. |
”?‘l Loading werilog file “Aulzi-c/mz8h/mechangdWholechip/project/Groupdsalu, v’

Reading in the Synopsys verilog primitives.
Aulei-ciémz8b/mochang holechipdproject Groupd alu,wg

Statistics for case statements in always block at line 40 in file
*fulzi-o/mz8bsmochang lholechips/project /Groupd falu, v’

| Line I full/ parallel |

| 42 | autoSauto |

Current design iz now “fvlsi-cd/msBh/mochangdholechipsproject/GroupdALU, db:ALL"
£"ALU"F

dezign_analyzer> Loading db file *Ausrdsynopasysslibrariesdsyndgeneric,sdb”
Loading db file “Auvlzi-aLibrarys/LIBOE_W2/Synopsys cbB0hp23ld,sdb”

|I""I Loading db file “Ausrfsynopzysdlibrariesdsynsl_25, font”
1
dezign_analyzer:
Left Button: Select -  Hiddle Button: Add/Modify Select -
¥l
| s

Tt Frgniloin Cancel |

Verilog window ——

S'I:I:F
I~
|



¥y s Default Synthesis (cont.)
»Iﬂf» E 1 E[g%?l-g[[‘k .
- Syntax error
verilog L%f,i ,%‘;%’
- Unsupported statements
delay, initial, repeat, wait, fork, event, deassign, force, release

- Unsupported definitions and declarations
primitive, time, event, trand, trior, tri0, trireg

- Unsupported operators
=== and I==
* Division operator ( /)
* Modulus operator ( % )

- Unsupported gate-level constructs
* NMOS, pmos, ¢mos, rnmaos, rpmaos, rcmos

M * pullup, pulldown

* rtran, tranif0, tranif1, rtranif0, rtranif1

5y 8 F!
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=a-nasn  Default Synthesis (cont.)

CCU EE VLSI Group

B Synopsys Design Analyzer
Setup File Edit VYiew Attributes Analysis Iu:u:ulsl

Design Optimization,..

Finite State Machines,..
FPGA Compiler,..
Test Synthesis,..

AL

“LRIEZ icon = > Design Optimization pu3E
TET G BSEEEY icon RS HERRR
o | O AL )

li~d

Design: ALU ¢ALU,db3

E‘:EF
[
=l

Designs View

F'1 Tools -> Design Optimization
L1'=5l Design Optimization window

(e]

B Design Optimization

7 Map Design

Map Effort: - Low ™ Hedium < High

More Map Options...

A Merify Design

I Allow Boundary Optimization

Execute int “™ Foreground - Background

M Cancel




€y =5t Default Synthesis (cont.)

CCU EE VLSI Group

o
ol IR [ (2
T %F'J default %I E{I‘“Fi iF
G

R, SRR
= PR,

_FJ] J SYNOPSYS

+ mapping FEfl
FRETE PV cells

M FJ@W‘I IR T icon ¥

I:A[ES'EJ J:‘i‘
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CCU EE VLSI Group

B Synopsys Design Analyzer =] B3 P E_S'—\-’

Setup File Edit View Attributes Analysis Tools Help

A
Hierarchical view bottom m

B Synopsys Desigh Analyzer

Setup File Edit VYiew Attributes Analysis Tools

.........

= A b e fx A b
[:I; IE‘}'FJ'“EI‘J ICOné.‘I: IFIS' 1%z

Yicon fQL_T [F,JEKJ o

Left Button: Select - Middle Button: AddsModify Select

&

M F&I»;i} % ( Hierarchical view )

Iesigns Wiew

Design: ALU {ALU.db2
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CCU EE VLSI Group

B Synopsys Desigh Analyzer

Setup File Edit VYiew Attributes Analysis Tools

.........

Symbol view
bottom

(=] F&

Help

B Synopsys Desigh Analyzer

: fJ

Setup File Edit VYiew Attributes Analysis Tools

I

Design: ALU {ALU.db2

M Symbol view

ALUop[ZeB] |2

%J‘

T Rl V- R

L= ALUZBITSKAP [7 el

_fe*,%'é%r |con_l—f;%#‘ BEx

Symbol view bottom

 EEE|
Help

I

Current Design: ALU

Met: nd3d

Symbol Yiew
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=-nasn  Default Synthesis (cont.)

CCU EE VLSI Group

B Synopsys Design Analyzer !EIE

o
m
s

Setup File Edit Yiew Attributes Analyziz Tools

Help E&%r icon l—%’i

"“ }g ¥ Schematic V|ew ottom
“JfJ“ J?z\ ~ [FIFVEE- |
B Synopsys Design Analyzer

ALUopzem] [ Setup File Edit View Attributes Analysis Tools

CINZALU | =
CIMNZALU=el [

=] B3
Help

Schematic view
bottom

Met: ndid

o
)

Current Dezign: ALU

Current Dezign: ALU Schematic Yiew

Left Button: Select - Hiddle Button: AddsModify Select - Right Button: HMenu

Schematic view
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+ E[i> Synopsys =I5 £575 {FY verilog code ¢} =5 FEE (Jp -

A, (EURLEFHERLET Synopsys AUETRUf J%\_f SN
Synopsys f\cf@r% input drive is infinite , output capacitance is
zero , H'1y<2 J?FE'FJTEJFIJ Operating conditions, Timing, Area = =¥

4 (PEL T .synopsys_dc_setup f] 1 i;ﬁjl%ﬂl_ _Lu&:ﬁm EL
E' VRVTRIN , BT fF'EJ F&l%ﬁsj“& 4y Spec. & ; WFEJF%QI‘
_pv Constraints , fl Synopsys e (S 'FEJF' 3 FS"’H Design
it (™ (Optimization) .
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ﬂ ot Setting Design SPEC.

CCU EE VLSI Group

Operating Voltage ?
Operating temperature ?
Process variation ?

Input My Output
. ees———) . E— .
Constraints Design Constraints
Input driving strength ? Output capacitance load?

Input arrival time ?

M
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Setting Operating Environment

B Synopsys Design Analyzer

Setup File Edit Miew PAttributes Ahalyzis Tools

=] E3

e Ly

Wﬁﬂ?
PIFFT

=y 4| U2BEITSKHANE Synopsys Design Analyzer

ALUop [Z8@] 3,

.....

4

L} 1|

Current Design: ALU

Left Button: Select -  Middle Button: Add/Modify Select Right Butﬂ

&, . ;7:-" k
%& {L Fli @e_.
VIR (R R

M

—

16 71

IS f’ ) o

s VP i 4 (= [ Shift
R flf H EPIF

=

i

Setup File Edit View Attributes Analysiz Tools

.....

313?7["?—" FEZ

ERERTR
7

HH - R R o
"5 H“?’JFF o RLEEY

RETA J\Fbyj ° (i/[“‘ [ﬁ')

I [] E3

Help

> ALUZBTTSIAR [7eB]

Current Design: ALU

Wrote Avlzi-c/mz8S/mochangs Image AL, v

Symbol Yiew
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ﬁ eanmin Setting Operating Environment (cont.)

| F
- Attributes - Operating Environment

Drive Strength J[J:} 'EFUF%—L Drive
Strength pjm ’Ff{t‘ o (e lﬁl)

B Synopsys Design Analyzer

Setup File Edit Yiew Fittr"illutesl Analysiz Tools

Clocks » Input Delay,..
Dperating Enviromment P Smiput feias. .

Dptimization Constraintz - Drive Strength,..

Dptimization Directives » Load...

ALL |u|:|[ R Operating Conditions... . )
Wire Load.,. P L7 ed]
Timing Range,..

Ch

THPZZ2ALULY @]

o
]
B

B Drive Strength

Part Mame: | CINZALL

m: Imm Fall Strengths | 0,00

I Same Rize and Fall

Current Design: ALU Symbal '-4'1/

Port: CINZALU

L]

1 Far%ﬂ\l__f Y1 g .

~fig

i
G 3
)
&
R =
%’1
s

=<

o
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ﬁ eanmin Setting Operating Environment (cont.)

B Synopsys Design Analyzer M=l B3

Setup File Edit Yiew Fittr"illutesl Analysiz Tools
Clocks » Input. Delay,..

B Operating Conditions

Design Mame: | ALU

Operating Environment Froiigbgmah fria,

Dptimization Constraints - Drive Strength...

Operating Conditions: | WCCOM € chBOhp23ld

Optimization Directives - Load...

Operating Conditions,..
Wire Load,,. AP [7 el ]
Timing Range,..

| »CH

[ =7

ALUop[Ze@] L9
CIMZALL :

¢ chEOhp231d
¢ chEOhp23ld

Cancel |

THPZZALUL  ed] 23

& . Z & Operating condition
model. (delay model)

I~

Current Dlezign: AL Suymbol View @ N Cell Library f//-éj/ :ié"% 7 -E:/jﬁ‘

Port: CINZALU

Name Process Temp volt Interconnection Model
WCCOM 1.33 70.00 4.75 worst_case_tree
BCCOM 0.92 0.00 5.25 best_case_tree
M NCCOM  1.00 2500 500 balance tree
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CCU EE VLSI Group

B Synopsys Design Analyzer M=l B3

Setup File Edit Yiew Httribytesl Analysiz Tools Help
Clocks - J Input Tielay... 2

Sy SR R
| . g B

© . Cell Library /I 5 F £1%%

Operating Ervironment P feabgmad Ielmg. .

Dptimization Constraints - | Drive Strength...

Optimization Directives - | Load,.

E Wby e

Operating Conditions..

ALUoprzeal o
L peeagen Wire Load,, FL7eA]

Timing Range...
[ ">»ch

' | =7
THMPZZ2ALJLI7e@] | 33

B Vire Load

(I
Current Design: ALU

Synbol Yiew Dezign Mame: | ALU

Port: CINZALU

Mire Load Model: | 4000 ( chEOhp2E1d 3

| %< 1000 gates PUEEET
chEOhp231d
. . chEOhp231d
1000 gates pFUEERT cbB0hp?31d )

¢ chEOhp23ld »




ﬁ eanmin Setting Operating Environment (cont.)

CCU EE VLSI Group

B Synopsys Desigh Analyzer
Setup File Edit Yiew ﬂttr‘il;utesl fAnalysis Tools

3
%::rc‘:::mg Enwironment ; gu;;ut:;e;au“‘ Attri butes Ope rati ng EnVi ron ment

Optimization Constraints « & Sessaih, = (IR =l G i TE
ll Optimization Directives ~ Load,,. Load ’JI_JLI Iﬁ'!rl%‘é Ioadlng E\JEJ

QI **ss - Ftl‘ o ( vl:l_k ﬁ[ )
ﬁl Allap [Z 2@ Operating Conditions,..
il L

Wire Load,.. AR 17 el ]

Timing Range,..

THPZZALU L7 s8] [ e

Mame:
[

Current Designi ALU

Symbol Yiew

Capacitive load:

Load attributes zet for selected objects

o

uf

:[-'?J ? ﬁ’xr%‘@fj I'i' %"’ZH’ Apply Cancel |

& : % output loading =, Synopsys Fﬁ

M U cell library[| IFI’{]'—;—E%&%»E'?EI{JJJD 5

buffer ( cell library | 557} £ 3%)
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CCU EE VLSI Group

 Optimization constraints

— Maximum delay , Minimum delay
 For combinational circuits
— Select the start and end points of the concerned paths
* For sequential circuits
— Specify the clock
— Setting input delay
— Setting output delay
— Maximum area
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gy Setting Constraints (cont.)

CCU EE VLSI Group

o

uf

B oo vesin e B Fl'1 Attributes > Optimization

Setup File Edit Wiew ﬂttr‘ilgutesl Analyzis Tools Help . . .
Clocks e 7 Constraints -> Design Constraints
Operating Enwirorment - : EJI'J—FIJ % 3 I:I%I;\L‘; Design constraints

Optimization Constraints - | Desion Constraints...

Optimization Directives » | Liming Constraints,.,

window

EROMPRT
Bl Design Constraints

! timegen Design Mame:

reset_En=t - LOCE_TESTA8051_timing_gendtimegen,dbitimegen

Optimization Constraints:

Max ﬁr‘ea:l (=10 10]

Port: reset_inst - Port: reset - Port: clk - Porty BL - Port: ph2 - Port: phl ... Max Fanout*

7+ Max Area f§§f[ 1 Area | (FT1F
gates). PNERIZE] license , Bl )3k B
power r%ih_ constraint .

|

Current Dezign: timegen

Symbol Yiew Tlesign Rules:

Max Tranzition:

Test Constraints:

Min Fault Coverage: 95 |

d Area Critical I Timing Critical

A & IR, default BT FiB | owest |
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=a-wann  Combinational circuits

B Synopsys Design Analyzer M =] E3
Setup File Edit Wiew Attributes ﬂnalusisl Tools

mm Link Design,..

Help

it PRURABIRE R %,
Analysis = Highlight— Critical Path ,

Synopsys ¢ }k—‘]” HEHY Critical Path &
- @['W) F? ﬁﬂf

Check Design,..

Time Desigh

Show Met Load,., Clear Ctr1+H

Highlight F Critical Path Ctrl+T
Test Report,,. Max Path -
Report. .. Hin Path -
RTL Analyzer,..

Selected Ctrl+E B Synopsys Design Analyzer
| | Contral #
[ — .

Setup File Edit Yiew Attributes Analysis Tools

EI
=
T
i

(I~
Current Designt ALU

Schems

Left Button: Select - Hiddle Button: Add/Modify Select - Right Button: Men

-

|
Current. Designi ALU

Schematic Yiew

Left Button: Select -  HMiddle Button: Add/Modify Select -  Right Button: Henu
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Combinational circuits (cont.)

B Synopsys Design Analyzer Ol xl — I
Setup File Edit Wiew Attributes H_nalgsisl Tools Help 'FJ E I
: : . =
. i 1| Analysis > Report []t"'ZH Report i &
. : LT \ re iz ,
e i i (P, R T Tl PO E | e Apply
Show Met, Load, .. R
Highlight s !ﬁf e ———
Test Report,.. F b
Report. .. !_ ; Atiribute Reports
RTL finalizer,.. iiﬁ ALl Bttributes I Fst
E {!'45 I Buszing I Het:
! : I Cell L Path Groups
i - Clocks - Port.
- Compiledptions - Resource
- Desig
/ ﬂnalysis Reports
7 Area 7 Point Timing
- Clack Skew | Eange
7 - Clock Tree - Reference
i I I Constraints I Selected
Current Design: ALU - " Schematic Miew A Crosz Ref, A Timing
Bus: ALUZEITSMAPLT:0] E%E\J port name I FPGA Resources I Timing Requirements
I Hierarchy

htt
&
i

S5 Critical path output port (%]JT
2R port LRSS IR

Set Options,,, |

Arply |

Paine

Clear Choices |

Send Output To: “* Window - File

report , out
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- Number of cells
- Combinational area
- Total area

M

5} 26 Fl

Combinational circuits (cont.)

Point timing

Operating environment




B 3% o iE. Kk 4R

=-saxn  (Combinational circuits (cont.

CCU EE VLSI Group

HE synopsys Design Analyzer =] B3

o]
7
i

Setup File Edit Wiew Attributes Analysiz Tools

Help

..*"-.I_I_hi:p[EnE] -
CINZALU [ o=

| ALUZBTTSEIAP [Fed]

Y port, ﬁﬁ'

B Synopsys Design Analyzer

(I~
Current Designt ALU Symb

Left Button: Select - Hiddle Button: Add/Modify Select - Right Button: Me

Setup File Edit Wiew Attributes Analysiz Tools

ALUap (2001 3 e

m

E%if—_' constraints Ei M ,f;g"i’é%
|

5IEEETE iV port

R

I~

1=

Part: CINZALUzel

Current Designt ALU

- Porti CIM2ALL -

Symbol Yiew

Porty CF - Port: CE - Port: C3 - Bus Port: THPZZALU
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o

uf

B Synopsys Design Analyzer

Setup File Edit Yiew Httr‘illutesl Analyzis Tools EII Attributes Optimization
Clocks : Constraints > Timing Constraints

Oper-ating Ervironment i

P : esign Constraints,,. EIrrd sE6E2 3 Tl I H 0
Optimization Constraints P %imiig Ennszrain;”' ,’II-J l:lJ 1= I:I%‘?\L‘_ tlmlng ConStralntS
window

Optimization Directives »

AL ul [Zs - _ _
AL ZBITSHAR L7 @]

B Timing Constraints

IGE 178
TMP2ZALUL7 =] & ks

CINZALUsel
CINZALL < |nput port name

THPZZALUL Y]
i

L7
CE
L3

—

Output port name

= i=
Current Deszign: ALU Symbal Wiew

Port: CIM2ALUsel - Port: CIM2ALU - Porty CF - Porti CE - Port: C3 - Bus Port: TMP22ALU ... Maz i mum DE].EIH

1 +
Rize: | 7,

-EE MaXimum Delay WFI Ij?j L InPUt port ?H Minimum [Telald

Output port fiv timing constraints Rise:
7 Same Rize and Fall

E 1 G F'ETEHT- input ¥ output ZE ] ool |

~
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B Synopsys Design Analyzer

Setup File Edit Wiew Attributes Analysis Tools

=4 |

Current. Design: ALU SchemaJI

Left Button; Select -  Hiddle Button: AddAModify Select -  Right Button: Henu

E

—_ /\ ,?9 ”\’»\ SarcEak DEragag Al JIaswakaz Jima
_F‘l I l& ~=b Datkzqd Z=l=ct Aaddl= Datkzqd A3 adar | a=l=ck Faqak Dakkaqg =g

3
)
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=-waxs  (Combinational circuits (cont.)

Timing *—]*Spec (ETRL Synopsys DN
=7 user. Synopsys | {FLF H g

Tt ] £) Spec. MEFLE| fET-F
M EEI.FI J%Q;L&Eljz., codemg style ﬁ‘
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=-waxs  (Combinational circuits (cont.)

CCU EE VLSI Group

B Synopsys Desigh Analyzer
Setup File Edit Yiew ﬂttr‘il;utesl fAnalysis Tools
Clocks Dol Dmria

Operating Environment F Output Delay...

Optimization Constraints « Deuee i

output loading FE<-£% 5 pF
Dleasiery e nen 4t -,
Operating Conditions... lg—(, 'F‘JE' %Fbl EE'_‘ <N

Wire Load,.. AR 17 el ]

Timing Range,..

Mame?

Capacitive load:

|1 =

Current Designi ALU Symbol Yiew

Load attributes zet for selected objects

¢ : cell library & E&F F (3%
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=-waxs  (Combinational circuits (cont.)

CCU EE VLSI Group

EI
=
T
3

B Synopsys Design Analyzer =] B3
Help

Setup File Edit View Attributes Analysis Tools

EFTE ]
Output &7 buffer

lyzer M=l E3

Help
i

Al

Attributes Analysis Tools

[~

Current Design: ALU

Left Button: Select -  Middle Button: Add/Modify Select -  Right Button: Henu

Schematic Yiew

I ]

Current Design: ALU . Schematic Yiew

— N e
.E‘I %A FI&' 1’5&2 Left Button: Select - Middle Button: Add/Modify Select - Right Button: Menu
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Sequential Circuits
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ﬁ}} cn s Specify Clock

B Synopsys Design Analyzer M =] B3

Setup File Edit Yiew Fittr‘illutesl Analysiz Tools Help EII Attributes CIOCkS SpeCify
Clocks P Specify, EII-JI[-[ ‘ﬂ%‘%&}ﬁjm

Operating Environment = Skeu,,. D
= = |

)
Fal

Optimization Constraints -

M3
M4

ROMPRT
R1

olk {7 51 7+ Period ﬁflljﬁ 4 Eﬁfﬁfj(ﬁ?"‘j : NS)

Optimization Directives -

timegen
reset -

B Sspecify Clock E
resgt_Inst
Clock Mame: | clk
Port Mame: | clk
LV A
F {
Current Dlesign: timegen Symbol Yiew 3 =0 50.0_
Part: clk .
Period: |1 Edge: |

Don’t Touch Network : Do not re-buffer the —™——_

CIOCk network e I Dont Touch Metwork 1 Fix Hold
M Fix hold : Fix your hold time requirement in compile, / =

create hold constraint for the clock —




ﬁ o Specify Clock (cont.)

VLS| Group

“t Period fjfiF] 15 * RS S Apply
(F % : ns)ITFi* o558 clock period

M

5335 ¢
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=
C

B SRR edge B (= ] RSy

=

7 duty cycle , % 55 Apply figt:

Specify Clock (cont.)

l[ ﬁi'%?fduty CyC|e . = L Iig-_?' clock edge (5'?.:_],

B v @ , Edge mﬂlgt 'EFJ"F.'LF%%Q—;EET 5

R Edge M| 14 * U] Kb enter
S|P ST duty cycle, B iH Apply 7E2&




ﬂ o Specify Clock (cont.)

CCU EE VLSI Group

3%% Skew bottom3& I%%—'
k skew window

o

72 Propagated bottom =55
ew time (ns) &35 Apply
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MAX. Delay & MIN. DELAY

Input Block My Design Output Block
> Q > Q. > qQ > Q
CLK
to
amin s i”f"ﬂﬁ“""ﬂﬁi Sii= ﬁ‘*‘ | | Il
| — | — | RERRRER AP Jﬂfq: My ; e ma
i I—’| a_max dESIgnE =) I?Wﬁ[?? ; i P
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Structure

Coding (T FIEE &, ]

AL W

Coding FpY= EIF'I'|BY&R £ YIRS, synopsys Fi' I') & userf 1= 35
% ‘T\ |-FIJ|5|LJE IE[fJ. ﬁlﬁ‘,}%’ﬁﬁﬂ%%—‘g HDL
Compiler for Verilog Reference --- Chapter 8 (SYNOPSYS on

line document).

module coding_1(a, b, ¢, d, out);
input [3:0] a, b, ¢, d;

reg [3:0] outtmp;

output [3:0] out;

always @(a or b or ¢ or d) begin

outtmp=a+b+c+d;

end
assign out = outtmp;
endmodule

<differenc

M

)

module coding_2(a, b, ¢, d, out);
input [3:0] &, b, ¢, d;

reg [3:0] outtmp;

output [3:0] out;

always @(a or b or ¢ or d) begin
outtmp = ((a+ b) + (c + d));
end

assign out = outtmp;

endmodule
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module SP1 ( reset,SP2IB1,IB12SP,SPen,
SP2IB1en ) ;

input SPen, SP2IB1en ,reset;

input [2:0] IB12SP ;

output [2:0] SP2IB1;

reg [2:0] sp;

always @(SPen or IB12SP or reset)
begin
if (reset)
sp = 07;
else if (SPen)
sp =1B12SP;
end

assign SP2IB1 = (SP2IB1en ? sp : 'bz);
endmodule

module SP2 ( reset,SP2IB1,IB12SP,SPen,
SP2IB1en ) ;

input SPen, SP2IB1en ,reset;

input [2:0] IB12SP ;

output [2:0] SP2IB1;

reg [2:0] sp;

//[synopsys async_set_reset "reset”
always @(SPen or IB12SP or reset)
begin
if (reset)
sp =07;
else if (SPen)
sp = IB12SP;
end

assign SP2IB1 = (SP2IB1en ? sp : 'bz);
endmodule

‘EJ

Coding_1

Coding_2
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key word --- //[synopsys

module CIN1(C2CIN ,IB172CIN ,CINout ,CINsel ,CINen
,CINclr);

input C2CIN, IB172CIN, CINen, CINclr;

input [1:0] CINsel;

output CINout;

reg muxans,cin;

always @(CINsel or C2CIN or IB172CIN) begin
case(CINsel) /synopsys full_case parallel_case
2'b00 : muxans = C2CIN;
2'b01 : muxans = ~C2CIN;
2'b11 : muxans = IB172CIN;
lldefault: muxans = 1'bx;
endcase
end

llsynopsys async_set_reset "CINclr"

always @(muxans or CINen or CINclr) begin
if (CINclr) 0
cin= :k' FI 1 =0
else if (CINen) j:\asi fU"Li:ase AR
cin = muxans; ’ﬁ FF
end
assign CINout = cin;
endmodule

module CIN2(C2CIN ,IB172CIN ,CINout ,CINsel
,CINen ,CINclr);

input C2CIN, IB172CIN, CINen, CINclr;

input [1:0] CINsel;

output CINout;

reg muxans,cin;

always @(CINsel or C2CIN or IB172CIN) begin
case(CINsel)
2'b00 : muxans = C2CIN;
2'b01 : muxans = ~C2CIN;
2'b11 : muxans = IB172CIN;
/ldefault: muxans = 1'bx;
endcase
end

llsynopsys async_set_reset "CINclr"
always @(muxans or CINen or CINclr) begin
if (CINclr)
cin =0;
else if (CINen)
cin = muxans;
end
assign CINout = cin;
endmodule

M

63

" Coding_1

Coding_2
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B Synopsys Design Analyzer
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Coding_1
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Current Design: CIML Schematic Yiew
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Current Design:

3 j% 'n%r_} E]fj*ﬁ?c Yerilog |
YHIL
HHF

timegen Symbol Yiew

Left Button: Select - Middle Button: Add/Modify Select - Right Buttoni Menu
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(2) Simulation

3%~ : Verilog XL command line simulation method

ex) B f[ﬁ'ﬁ?ﬁ[j?ﬁ pattern fi*J test.v
hsieh> verilog incr.v test.v -f ~/simopt.f
E 1, incr.v RLZY fFET1 Synopsys BB Y verilog file
simopt.f L Ej%&l library pfRg Hl?s}“—h (User F gt , 9™ EI)

H3E Z 1 Verilog In

“Verilog In"%L7+ Cadence Eﬁuﬁ
2! . %S Verilog In FAJ% " netlist , | "‘HFﬂEIISynopsysiﬁ'.El
*pV verilog file Ti :p |~ £"behavior level EJ}‘F”, , PRI
# ¥ | Verilog In ﬁé?[J schematic 3. fﬁ%ﬁlﬁ— Ei: AP
AV SET AR > S {F 1 Synopsys BB IEY verilog file , WEF ')
& jrllog InF. AEHEE o FHEY -
T+ .synopsys_dc. setup e SNk verllogout no_tri = “ false*;
;Hf%‘lsrt Gverilogout_no_tri="true”; HER'I) " o

}[fj' netlist §8i5% schematic

LY A

l"r"'ﬂ

N
I
I
> ke
[ 53
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Variables of Verilog :

-S : interactive mode

-f < filename >: read host command arguments from file
+venv : invoke the verilog control window and LSE
-h : help

simopt.f fff=x T’ J”'Fﬁ’i/[l‘k ;

nonlinear model

+ism

-v [visi-a/Librarys/LIB06_V2/Verilog/cb60hp231d.ismvmd /

-v Ivisi-a/Librarys/LIB06_V2/Verilog/cb60hd231d.ismvmd
-v Ivisi-a/Librarys/LIB06_V2/Verilog/cb60i0420d.ismvmd

linear model

-v [visia/Librarys/LIB06_V2/Verilog/ch60hp231d/cells/support/udps.vmd
-v Ivisi-a/Librarys/LIB06_V2/Verilog/cb60hd231d/cells/support/udps.vmd
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Reference :

* SYNOPSYS on line document
--- Design Compiler Family Reference Manual
--- HDL Compiler for Verilog Reference

» CIC i [={M]

--- Login Synthesis Training Manual



