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2.1 Cadence BMIREIRE

FAE M Cadence, W 07 A QI SEHL EAF —SSAR N i B, KB EQ

FEARZ J5m, T H AR LR e #8 R AT &% AR E . S i s B X Ty
) &, B L2 2% —F openbook H' ] Configuration Guides A # T. K [¥) user

guide

o & reference, Ui i) () J7 ¥4 /& main menu-> System Administration->

Configuration Guides. {HAE N #) %72, AT LT JLI B E -

1.

.cshre SCF 1) ¥

G EAE B W .cshre SCHF BB Cadence 1 BT 76 (K 42, BT A H 1)
licence SCF%%. B B S A .cshre o % B 1 — AN HoR i, S
Cadence It 7t 1) H 5% & JEDAO04/cds97al

HHEBBBBRBEBEBRBRBRBEBRBRBRBRBERTERTETETTTETETTTH

7 H Cadence
#

r e g e i s g s v g s g s = g = g s g v g s e g v g s = g = g o g v g s e g & g = o= = i = g = g s g 4
#
setenv CDS ROOT /EDA04/cds97a
setenv CDS INST DIR /EDA04/cds97a
set path = ($path $CDS INST DIR/tools/dfII1/bin

$CDS_INST DIR/tools/bin)
setenv LM LICENSE FILE /EDA04/cds97a/share/license/license. dat
XF TR 28 Cadence 1) T H AW 4 45 75 .cshre W b AT — 28X .
.cdsenv ik EH
.cdsenv X AF L5 T Cadence #fF ) — 2Lyl dR B B, 1% 32 Skill
W H S5 . Cadence n FL B2 AT
.cdsinit ¥ &
Lj.cdsenv —#f, .cdsinit AL T Cadence AR — 4L IRt BE
ZOCHE R SKill iS5 . 7E Cadence JH NI, &t A X
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PEAS SR IF AT S g ) . A BT, T BN G S X A SO
Cadence 2x HEh MM KRS E . HAEE R RE, 7% LR
AT 5 . 1E install_dir/tools/dfll/cdsuser H g F A — L& B2 B B A 3¢
fEo R T AN TR cdsinit SO

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

Tutorial .cdsinit file
: By: Cris Reeser/Diane Goldberg

; Created: October 10, 1995

; This initialization file contains the settings necessary to
; successfully run the Cell Design tutorial. Some of these may
; be redundant, if your site uses a site Initialization file

: For further information on initialization files, read the

; comments in the <install dir>/samples/local/cdsinit file.

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

: Human Interface Environment Settings
hiiSetFont ("text” “-adobe—courier-bold-r—*—#-12-%")
hiSetFormPosition (603:500)
hinestLimit = 5
hiSetUndoLimit (10)
hiExpertMode (nil)
window (1) ->useScrollbars = t
window (1) ->backingStore = t
envSetVal ("layout” “xSnapSpacing” ’float 0.5)
envSetVal ("layout” “ySnapSpacing” ’float 0.5)
envSetVal ("layout” “segSnapMode” ’string “anyAngle”)

7”7

envSetVal ("layout” “stopLevel” ’int 20)

envLloadFile(”. /. cdsenv”)
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; Bindkey Settings
load (prependInstallPath(”samples/local/schBindKeys. i17))

load (prependInstallPath(”samples/local/leBindKeys. i17))

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

; RESIZE CIW
; CIW
; Note, hiFlush() is used as a workaround to display problem
with
resizing windows in SKILL.
hiFlush()

hiResizeWindow (window (1) 1ist(3:3 750:200))

’

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

setSkillPath(”. techFiles”)

: Welcome the user

fprintf (poport

7 s sfesfe oo e e e cfecfe R KA S KRR KAk ok KKK KK\ )
fprintf (poport “Welcome to the SRAM Compiler... %s\n”
getShellEnvVar ("USER”))

printf( ” \n” )

printf( “Done with initialization. \n” )

printf (”************************************************ \n

//)
printf( ” \n” )
printf( ” \n” )

MR H, Skill IEFMEES CEFHNRIEMN. & —wm¥%)E
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4.

cds.lib SCAF &
WMARM RN B SRR, WA LB s A O PO eds.lib.
XTI A Cadence (9] ), Cadence 2 7E 7 19 247 H % 2R —
A cds.lib SO, L CIW B AN PET,  Cadence 2 H 3K Hopn
A cds.lib SCAFF . R — AN LK) Cadence A FEICAE cds.lib R
1«
DEFINE ourTechLib
/EDAHOMEO1/students/dhf/sram/dual/ourTechlLib
DEFINE sram /EDAHOMEO1/students/dhf/sram/dual/sram
DEFINE basic ${CDS INST DIR}/tools/dfII/etc/cdslib/basic
DEFINE sample
${CDS INST DIR}/tools/dfI1/samples/cdslib/sample
DEFINE analogLib
/EDA04/cds97a/tools/dfI1/etc/cdslib/artist/analoglLib
DEFINE pCells /EDAHOMEOI/students/dhf/sram/dual/pCells

DEFINE hhh /EDAHOMEO1/students/dhf/sram/dual/hhh

H.rh, DEFINE & JFE € X AR %, ourTechLib. sram 28k fF € X

(R (0 44 7 B Je B 5 A Ol DR A7 28 1RSI B 1) 0 B H ¢

5

AR PE 1 4

FRSCAFPEX T 1C Wk 5 R AE W ), Kb as TR Z kb
DLRHEMAER . N TREREEmE, EARERERE N EZET . 2
JCHAR SO, b IR R SR o BRSO AR R X
A RAE I L, 2 W B DL K H A R U R 6 B X Ry S (1 Cadence
LR R0 R S, A B A R A AR ) SE R, i 45 i GDSINI
I FH 2010 25 1 e BRSO % 5 7T 2 % openbook H AT KA
SCAE A 28 91 2 2 M N ¥ BB Sk BEAT . FLU5 I F - Main Menu->1C
Tools->Design FramWork Il->Technology File Help. Kis% 1 tfg — A1
B R SO R ) o R SO g i LLJS  wh R DL RBL R L AR
ENEE

(1) iy CIW T File 32 526 B 3L b 1) New I b /1) Library It ( 1

Bl 2—1 o), #thE 2—2 Pros iy &Hs .



Cadence {#FFM % Cadence FHE
i

(2>  f& Name I+ %y A Jr 75 04 £ W myTecLib. £ KF i &l B (19
WE, it oke U WK 2—3 Pros B R EAE

(3) A XS 1l AE P A N g 4 1) SR SCAE 44 my.tfs X, BRSO
W ZILAE JA 3l Cadence 4T H sk o sili ok

(4)  Z—BwmjE, 76 CIW I RS X o HIl— AR
Library myTecLib is created successfully.

XTAR T ZE AR TEEREME, HE4E 2—2 F ik £ attach to

exited technology file, Jf 76 4% & >k i i F& rb 6 6 AH I ) 20 % .

icfb — Log: FEDAHOMEQT students/dhf/CDS.log

Load Technology File

=T
et

LEEEAE
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6. {7~ CAF display.drf i % &
display.drf {44 Cadence 7R, HIEAREL T 2% openbook
A A4 . Bt s 1 T — A display.drf 197 4 .

2.2 Cadence MrWIBEN A%

e T S B R O W AT I .eshre SCPRRITE], A s
MEERE, SRAET —L2)5, Bk PR ACHMEMHRE, B LA
) Cadence ¥ . )3 %) Cadence #fF 1 fir & AR %, ANFE K JH ) 4w LU 3)
AT R4, FHME 844 icfbicca 55, hnl LLHS g T H,
%1 i 5 3 Viruoso Layout Editor ] UL A layoutPlus >k i 3)), Silicon Ensemble 1]
LA sedsm >k JH 8. Lhicfb B, Je/E UNIX 387577 TN icfh&, 4% [0 %4,
gk — B, gt I WK 2—4 Pros i CIW (Command Interpreter Window)
B e A CIW B gt T BL I VF 2 0 RO 58 O 241 55

CIW %& 2 il Cadence It % ()25 — 4~ %& 11, /& Cadence iy H] )7 5t
e B EEAHE LN LA ED

1. Title Bar R/ fi H A4 2 log SCAFH . WK 2—4 i)
k. —47 icfb-log:/ EDAHOMEO01/students/dhf/CDS.log.
Menu Banner
Output Area #ij i Cadence XJ | )7 fir 2 1) [ W o
Input Line W] A k4 A Skill i 4 .
Mouse Bindings Line @7 #ll 45 75 U br Ze A5 =B b (1) PR 4 5
6. Scrolling bar to Scroll Through the Log File

Cadence #f VF 2 & 1] T AL BAE —HRDLSE e — S8 LR (AT 5%, &l 2—5 K145
T R B A KL R D P AT R O S R D
H

fir &5 .
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% _F Cadence fFHE

File Tools Options Technology Fle

i Welcome to the SRAM Cowpiler... dhf

|Done with initialization.

AHOMEDT /5

i
[ 2o e e e ke s sk ok ks sk ok ke ks sk ok ke ke sk ok ok ook ok ok ke ke ok ok ok o e ok e o e

1 e e e s e s s s e e e e e e e e e e e e e e e e ok ok ok sk ok sk ok ok ok ok ok ok ok ok ok ok ok ke
i

: cd]
; mouse L M: R:
Kl 2—4 CIW % [
4.4.1 " What you might "
executable e have Esed hgfure Typenfiask youdre Anmg
Front End  dode 5 odsl! Basic digital and analog design enfry
iods 5 ozl Front end design {fode plus digital
desigh environment including PIC,
Synergy, TiDE, C8I)
icms vl ardiseid Front end analog, mized signal, and
microwave design ({ods plus analog,
mized signal and microwave
environment and DIVA LVE)
foon XL ods3 Front end design with floorplanning
ifods plus Preview)
Layout {mrou? 5 ods! Basic layout design with interactive
DRC
{mrowd Flus I odsl Basic layout design with automared
design tools and interactve
verificadon (fmpons plus LAS,
Compactor, DIVA, InQuery, DLE)
Place and  icos L odsd Cell based chip assembly (Previews,
Route C'ell Ensemble, Block Ensemble)
Systems swh s swh Printed circuit board design (includes
interface to Allegro)
msth L ardiselZ Mized-Signal [C Design. Excludes
Flace and Roure softwrare
Elay ] XL odsd, aitistld Front to back design {includes most

C'adence tools; no Dracula or
Warnpire)

Kl 2—5 Cadence J&
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23 EXHRERE

JH 3T Cadence Ji, #tvl LAFIA File SEH gy | A TIEE, &S CIW
T ) File S5, %€ H A H New lib T, 3 H an & 2—2 Fros 19016 AE
BN A4 JF B A N ) L2, AR A IR R ok IXIN AR CIW I SR X s i EL W R
PR

The lib is created successfully!

W PEE AR, At Ak, AR R O
5 o B vy DA B A S % T, OF D LA A g A R AL AL

o w .

1. HFE File S P [ New I, JFIE#E Cellview I, U3 i 41 &
2-6 Fros MR IEAE 3 BT A I EE O\ e 44 inv, JFIE AL
K2k A Schematic, Ff Al ok f&#l. Wt W& 2—7 FroR
I

2. i Add =% #90 [f) Component iy 4 i analogLib * [ %00, %
A PMOS HI NMOS 4 LA Je e Fitdh o & 2—8 Prow «

3. #iili Check and save iy 4 147 o

FH TR RE () 9 B2 0T 26 1 inv I R AL . A Tools A (1) library manager 7]
DA B AT i B

Create New File _I

oK Cancel Defaults Help
Library Hame o
[ | Cell Name ik mmatie &
Teix Das | Yigwr Name schematic I_.
=y Composer- Schematic
+ Tool
‘“-"'; Library path file
= / EDAHOMED] / student s/ dhf/ twp/cds. 1ih
F3

.-':F

SN Y

1o Y 5L 2
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Co chematic Editing: myBasicfunction iny schematic
Cmd: Sel: 0 3
Tools Design Window Edit Add Check Sheet Help

NAE K

DINEAEE

=
T mouse L: mouseSubSelectPt M: R:
|

2.4 XA RN

Cadence 4 [ T # HCo M 58, O T 55 Hofl EDA PR 2 I3 47 B0 &2
He, Cadence 2t )y 0 He #5545 v HOd e U 2 I 0 B e . A3 CIW 0 Fiile 3%
5 o g Import 7746 & it S 5 504 A 5 e Cadence 1y 8 08l s 5L, FUTT CIw
[y File 3£ () Export AT % F Cadence Py i 4 b 2K 5 0k 41 6 bk Ve K0
Bt

2.5 EHERAESLTY

v 2] Cadence 1) f5 If #bf & 1 ) 76 26 #5 B, Cadence 17 2k % Il 2 JJ
openbook fiv & KA A . 7E UNIX $#&754F F i N\ openbook&Jf 9] 2 it nf LA JH
ANAEL R B . S DAL Wb i SOl LA 4% T control , JF 1) A2 B BEAT
W, SRJEH copy BEAT# UL, G BUAR B ANE — 28 5C T Wi/l { A openbook )4
T, WAERZRRF N
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openbook help &
AT

2.6 RXFMAIAMK

TEA T vh K 3 ASIC Bk IR 22 ) 7E 58 = A 4 )2 /) HDL LA,
a0 Verilog fj 5 T. & Verilog-xl. %5 P4 % /49 fg i K %1t T Composer K Hi
%A fL T H Analog Artist. 5 T & /v 4 E 3 Aii J5 A 4 Preview 1 Silicon
Ensemble. %5 /N % 47 Jix & ¥ 1 T JL Virtuoso Layout Editor F15; iiF T. 5l Dracula
1 Diva. -G R ¥ A Skill 15 5 14 12
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B~ & Verilog-XL B9 4

MNATHE BEAT W 7 BT I 280 IR i N O A P R, — Bl Ok R R R
—HMOy R E N . BEE ASIC B ECRIKRE, LD HDL AR d N iR s
ILC W ASIC Bk i . H AT BCR A BEAE A E 5 VHDL M Verilog
PIAE . AT E , Verilog 75 Lok B IO P o SO NI T I8 B AR
Verilog |- . ) EDA %7k 1) 3 3 # fF 2 —, Cadence $2 it T X} Verilog /& VHDL
) o8 K 2 FF . JUIL /& Verilog,Cadence 1R B 51 N T Verilog, & 4 L JF & T — 3%
BT H. i dL b & B %0 Verilog 107 32 T H Verilog-XL. Verilog-XL —
VAL A I i P BT K R R I D Re i 52 BT K Verilog PR R BR . A EOR
g3 FLAST7 T — 0 HBEAT — AN O TER A 4

3.1 FIERE

X — i) Cadence (M )5, A REAS T 2 BEAT AT AT ¥CE 8t W] A Bh
Verilog-XL. F /i AN K Fildr A& H 215 nl i i) Verilog-XL:
which verilog
W wT LT ) Verilog-XL, 2545 8L R ) B
/EDAO04/cds97al tools/bin/verilog
I, A .cshre H A set path iy & i A LL B %45 .

3.2 Verilog-XL B9 /8 3h

Verilog-XL [ 8 8 fiv & 4 verilog,'e nl LA B A7 AR 22 vl e 100, T 10 A2 2L 4% ik

TN R 3
Valid host command options for verilog:

—-f <{filename> read host command arguments from file

-v <filename> specify library file

-y <directory> specify library directory

—C compile only

-s enter interactive mode immediately

-1 <filename> 1input from command file
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-r <filename> restart from a saved data structure
-1 <filename> set log file name

-k <filename> set key file name

-u convert identifiers to upper case
-t set full trace

—-q quiet

-d decompile data structure

Special behavioral performance options (if licensed):

+turbo speed up behavioral simulation.

+turbot2 +turbo with second level optimizations.

+turbo+3 +turbo+2 with third level optimizations.
+listcounts generate code for maintaining information for

$1listcounts
+no_turbo don’ t use a VXL-TURBO license.

+nox1l disable XL acceleration of gates in all modules

Special environment invocation options (if licensed):

+gui invoke the verilog graphical environment

IR LA T A R B, AE UNIX $2R 75 1 B N 3% 26y & B o] 3
Verilog-XL:
Example host commands to run VERILOG:
verilog sio85.v
verilog f1 f2 f3
verilog —s sio85.v
verilog —-r save.dat -1 run2.log -k run2.key
verilog —r save.dat —si commands. vic
verilog —-dqgcr save. dat
— B R 3h 5k e
verilog —s +gui —v libname —f scriptFile sourcefilename &

i, libname K FTAEH M FEM 4 %, scriptFile iy nJ & i g%
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3.3 Verilog—XL B4R |

BATUL B EE &G, WRRRAAT /B, St FERRKE P
Bf, X gk Verilog-XL /) SimControl % 1, M i% K& & 5L ifi vb,  al 45 i 47 2 (1)
AT

File  Control Set Show Select Tools Options Help

> L]l Scupe:gl.;gg”omects: g:&l : FEF
P_P'l Time: 0 | |

06 | module randgen(rstN, clk, idl _mod, rendgen sfr_out, sfr din, wr_randgen, rd_randgen,
o7 wr_randgen_ctrl, rd randgen_ctrl);
08 | output [7:0] randgen sfr_out;
09 | dnput  [7:0] sfr_din;
10 | dnput  [3:0] wr_rendgen, rd_randgen;
11 | input  wr_randgen ctrl, rd_randgen ctrl;
12 | input  clk, rstH, idl_med;
13
14 | reg start gen; // start random number generator
15 | reg [31:0] rand num;
16 | reg [7:0] randgen sfr_out;
17
18 | parameter [31:0] RAND_INIT = 32°hE317ACED; /finitial random ruomber seed
19
20 | /f get ‘start gen’
=»21 | always @(posedge clk or negedge rstH)
2z if (lrstl) start gen <= 0;

nn

£
Scope | randyer ﬂ Subscopes _t | I ﬂ
e
At
ot
£

|_|»’|IL

For technical assistance please contact the Cadence Response Genter at
1-800-CADENCE or send email to crc_customers@cadence. com

= i
Ready | AJ

Kl 3—1 Verilog-XL & & 5

Verilog-XL B & JE i 3 24 LR LA & 1

1. SimControl
SimControl % I /& E Z M0 B3 W % 1, M WA +qui EIK verilog iy
4 JH 30 Verilog-XL I, siaifiX A% 0. X%, o blEgr
B R He gl Ky, i24T Verilog-XL 4, WH M EsW A, 5T A B IR
HAEE. W IXAE O LSEILH P 5 0] A H, Mk 206 07 B £
il o

2. Navigator
g s SimControl & H AT E A 1) & B b5 BI AT 307 Navigator & 1. %
&R Ok B B AL Sos BT IS O, Brt R S AR B AR

3. Signal Flow Browser




Cadence i FFt =% Verilog-XL />

4

4. Watch Objects Window
5. SimWave
SimWave % M 0] DL R 278 & EFEIFERER T 15 5 ke .

3.4 Verilog-XL &91$ F 7% i

4l T Verilog-XL (3 s MR ™ Ftii Ja, 8 i BT i — A AR i 52 4]
ki R Verilog-XL [IAE R . fEME S 2 o AR 6 B i 16 SO, 7R AR i,
KX —A SRAM Bk SRAM256X8.v #EAT i 5. {EIX A SRAM ik rp 3 1 55
T — A AL ram_syls_8052.v. B i A 1) TSMC ¥ 0.35um (1) /% . test_bench
i test_memory.v, 7ii% test_bench WX SRAM #ATE, RG#HATE. T
T 422 JE— A T B IR R R X XA SRAM #E AT U

1. 7E UNIX #2755 fF P

verilog -c -v tch773s.v  test_memory.v &
KOS PESCAFBEAT A, R A B, 2 o 0 Simulation events.
2. WAMIRZ G, #al LA 8 Verilog-XL i 18 JE 5t 1 -
verilog —s +gui —v tch773s.v  test_memory.v &
W23 n ] 3—2 Fron e 1.
3. REFACHTHEELMBPILSE T
4. FIBAT HEH BUAE iy AT BN R R 14, B RIS AT, 4% b 42 EL R AT
k. Ik B & B ah .
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=
Fle Control Set Show Select Tools Options Help
' y]l Scope: g E]‘”Ohjects: §:| ﬁl
PHl Time: 0 | ‘ A
: X
module test system;
regq [7:0] SRAM ADDR EEG;
req [7:0] SEAM VALUE_REG; =
req SRAM OEE_REG, SRAM WEE_REG;
reg clk, i,k;
wire [7:0] SEAM ADDE;
wire [7:0] SR&M_VALUE;
wire SRAM OEE;
wire SEAM WEE;
15 | wire SRaM OUT; 4
Scope | test_systeni ﬂ Subscopes || ﬂ
o
1-800-CADENCE or send email to crec_customersBoadence. com Al
For more information on Cadence’s Verilog-XL product line send email to
talkverilogBcadence. com
Compiling source file "test memory. v
Compiling included source file "SRAMRCEXS v
Compiling included source file "ram_syls_8052. +"
Contiruing compilation of source file "SRAMZEGXS w"
Continuing compilation of source file "test memory. v
Warning! Port sizes differ in port connection (port 5) [¥erilog-PCOPC]
"test memory w", 22: SRAM OUT
Highest level modules
test_system
Type 7 for help
£
I i
Ready | AIJ

& 3—2
3.5 Verilog-XL BB X HEI &

5 Verilog-XL A7 K B B SO B LR — 2.

Verilog—XL Reference

Verilog—XL User Guide

Verilog—XL Tutorial

SimCompare User Guide

SimWave User Guide

VPI User Guide and Reference (formerly PLI 2.0)

PLT 1.0 User Guide and Reference

PLI Application Note: Back Annotation and Delay Calculation
PLI Application Note: Using the Value Change Link

LMC Hardware Modeling Interface Reference and User Guide
Graphical Output for the Verilog Product Family Reference
SDF Annotator User Guide

Central Delay Calculator Algorithm Guide



Cadence 1 FFMt FE=%F VerilogXL I/
A

Timing Library Format Reference
Verilog Language Sensitive Editor User Guide

A R R R O X B S BEAT V5 F) - Main menu->HDL Tools—
>Verilog—XLo,
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FME BEEEIT & B ERED

BV B AN BR T AT DU AR R 1R F (i VHDL &2 Verilog) Ab, i&wl X
AT BN o A2 LI ASIC Wik, B R E o0 mEMAER, MR
1T (1) EDA # {4 ,Cadence $2& it T —ANL 75 (1) 1 % &1 4 %8 1. 2. Composer.Composer
ANE G A, AR DT, i H 2D RE AR ek

WL B BT e, LD RR R AT R, PEAE R U0, 0 i o el R A
A Be AT I UE . Cadence [RFEFR AL T — /ML F5 0 HL R BEHLEK A, Analog Artist.
i1 - Analog Artist iifi i Cadence 5 Hspice 4% K f Hspice % Hi % ot 47 B 0l .
AR A L % B T D E Composer Al B HLAK 4F Analog Artist [ % B .
JA B S B AR v L BSR4 DA RO O IR il B SR DL A R N X P
it T HAT — AP PR

4.1 BEEKIT I A Composer

Composer J& B i vF 4 A 19 0 H, 3245 o8 WL B e v DRE T, W B R
TR 2 PCB BT TRl ay DU B ok 2R A S T A .

411 & &

XFF— B Cadence I F I, AT RE AN 7F L BEAT AT A B E 8T A B)
Composer. {H A I 06 20 ¢ B P g, & W pr A 1 P gl o 2k R, 45 4 H Ay
k—SEAAE . fEvh i, PRAERAE AR KRN

UbAh, 7E s vk b T RE R B L8R5 PR, 9] 4 sample J&E, basic FE,
analogLib £, M #1E cds.lib XA i A BL R — B AR TS

DEFINE basic ${CDS_INST DIR}/tools/dfII/etc/cdslib/basic
DEFINE sample
$ {CDS_INST DIR}/tools/dfII/samples/cdslib/sample

DEFINE analogLlib

/EDAO04/cds97a/tools/dfll/etc/cdslib/artist/analogLib
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4.1.2 BEh

Composer )3 2R ) 5§, 753 3h Cadence JG, M CIW & I 4T JF 55T &
— N0 Schematic MK, w4 H3hE 3 Composer W . - Bl
TR O o0 R 2, LA R i 1

413 AR ERERA %

4—1 & Composer MJEJE S 1, LM~ Fimrh, KMo mMREL T
X oo BB RS 2 H T H, #$#% e LLH 283 Composer,

R R X
SR JG K — 1 Composer A 5. & ks & A 44— 1 i B ok R
Window Title
'=i - — i hingt ud ibh Fesk 1 =-bevatic I" i' T
Status Banner — [ vesun mow ear s oo smoer om
[
Menu Banner ~ || ]
%]
L]
lcon Menu Y
\\&‘}2
| B -
Cursor ——] %
Ed
Pointer = \
Design Area =y
Mou_se —
Settings Eal
\ '@
\
i | (l novse Lo orotsekddEti) H  schixzisePoplp ) S Toggle Dragr Xoie
Pro mpt LI ne E__Poill at starting point Ffor the rowter.

(Symbol) Wit i & B FE
K 4—1 Composer [f /" 5t
4—2 J2 O i HL PRI B0 — RO R A
1. H4%cH Component fir & I HI 45 = i B ST AR ks n o £+, 40 B9 nand3.
2. WMSERTA M ICE G E AT LU pin, 1B i add S ) pin Tk 3EAT
e
3. MLk Khrskd, Wl wire fir &ALk, I E SO R AR B A
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4. I
5. MER
6. INIEARE TR, W2 | s A R A LR .

1. Add components.
l I1

2. Add schematlc pins.
A.
3. Add wires and wire \ ._B}.
names. p
4. Add solder dot only In \'\ TEEM1

speclific cases. Usually . d
they are created /
automatically.

5. Add notes for

documentation B Schematic for Group B
purposes.

6. Add propertles.

Bl 4—2 i Il v ot I 1) B O

P FRARER T HF W s 5 5, RS — A= mERE. «©
Cadence ', 4 EZUWH N2 Mo MBEAT b Z0 w55 iy 3 5 8 A7 5 .
Prih, 5kt G REZEMNEN. 5838 Schematic Editor 28
L, WIEAE CIW & A B g s 4T IF— A8 ey symbol #E, R A 8)
Symbol Editor. Kl 4—3 &4 A5 W —RmfE, FEQFEUTILE:

1. fEgnf X N — 283 1 B .
2. MAFFSH pin.

3. MAHEBEILAEIE S pin 4.
4. AFFS AR, W inve

5. IINIEPEAME.

6. A CAIER

7. UK
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1. Add the baslc shape, such
as a polygoen, clrcle, or

rectangle. \
2. Add symbol pins. x [Ainstarcelamnea]
3. Add lines to connect the » b b
shapes to the pins. —\—//,f’ -
4. Add symbol labels.
5. Add a selectilon box T

around your symbol.

6. Add notes for
documentatlon purposes. .-.| AREC Invertexr |

7. Add propertles.
Kl 4—3 55 el i faf o i
4.1.4 ERATH

7t openbook H'f5 — A>T Composer [ HFE, Wi s T EL w3l %
B, ANEWARAY 2k — A ERE, IR — e HHWI. BRI 2w
N FEEEAT U5 i) . Main Menu-> IC Tools->Tutorials-> Composer.

4.1.5 HRXELB XK
Composer: Design Entry help

4.2 BEEER T HE Analog Artist

Cadence #2 it 3F47 B B% 5L T 2 Analog Artist. Anglog Artist i i i
Hspice BEAT HLBE L4, SR 5 HEAT 5 Tl 5 22 4k 31 JF Woox &5 2R

421 &8

7Ei2 1T Analog Artist Z [, 420 7E.cshre 1 52 LA R 35 A :
setenv CDS_Netlisting_Mode Analog
Ak, HUFGE M Cadence 1% %% H X Analog Artist H 4% D15 540 28 41 M
) 4] 1 A SO A
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4.2.2 BEh

Analog Artist [¥) )3 3 7 ¥4 1R £ Fh, 7 LL A Composer 1) Tools 3% . /R $h 47,
AT LL A CIW 1] Tools 3% B rp $1 47 .

423 RRRERERT %

4—4 J& Analog Artist (5 J] f2 Ft i, O¢ T H AR 48 ) J7 229 2 % openbook
O AR T e AR AT — R AR B R K, KK A M licence AT fg A fo VR AE A
Analog Artist. 21 5% 7€ 1% 57 1 1 Analog Artist HJ1 Hspice 4 B 40l 3%, bl 3 il
SCAEH cdsspice k& 3UA4 T RIE,  6EBEE AT LL— .

"

Analog Artist Simulation (12
Status: Ready Simulator: cdsSpice 2
Session Setup Analyses Variables Outputs Simulation Results Jools Help

Design Analyses
Library training # Type Arguments. .. ............_.. Enable
Cell lowpass 1 ac 1m 100m  Loga.. Fes
2 tran 1M 10w S0E wes

View schematic

Design Yariables Qutputs

# MHame Value # HName/Signal/Expr Value Plot Save March
1 C1 1o 1 IN ves allv ves

8 CE 1Tn & our ves allv no

3 Rl 4E, 3 Opamp in+ ves allv no

4 RZ2 500

5 E& 100

& FB 1E

fuf

4.2.5 HXTELTBIXH

5 Analog artist AH 5¢ [ 75 £ SCRS 17

Analog Artist Simulation Help
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Analog Artist Microwave Design Help
Analog Artist Mixed-Signal Simulation Help
Analog Artist Parametric Analysis Help
Analog Artist Substrate Coupling Analysis (SCA) Help
Analog Artist SKILL Functions Reference
Analog Expression Language Reference
Cadence SPICE Reference
Component Description Format User Guide
Functional Block Library Reference
HSPICE/SPICE Interface and SPICE 2G.6 Reference
Spectre Reference
Spectre User Guide
SpectreHDL Reference
SpectreRF Help
Switched Capacitor Design System Help
Analog Artist Tutorial: Switched Capacitor Design
Verilog—A Reference
WL Main Menu—> IC Tools->Analog and Mixed Signal
Simulation RJ PLijj[H)



Cadence 1 FFMt FHE AR
gz

FHE BatnRmik

5.1 Cadence RIS EHEIRIE

W —H M ASIC BEHmfE b il F 2, Bt AL e mii)E, wlix
XF I AL R T 9 W R BEAT A Sh A R A 2. B B Al R AT 2 e 48 R BT A BE
BEVE 2 TH) AL
16 H B AR J5 A £ A 6 Z0 3k AT A R R (floorplan) fE Cadence 1 #E AT #i
R R D H Y Preview, HEAT A A Ja A 2k (051 #A5 DY Bl - Block Ensemble.
Cell Ensemble. Gate Ensemble 1 Silicon Ensemble. ., Block Ensemble i&
T 22 %0 0 A 3h A Jei Aii 46, Cell Ensemble 35 F T~ A5 ¥ 0 ks #E 500 55 %2
FLC AR 5 (1A R A 26, Gate Ensemble & 5 T '] B 21 (9 4ii 5 Al 2, Silicon
Ensemble 3= 2 H 72 bR fE FL s A R AT e th o #4 Preview 5 DU Rl 5] B A0 45 &
VYRS A B AT A e A B L fE . BT Silicon Ensemble(DSM) 1) Yj fig
Mg 4, JLT AT LUSE T A 2% 0 B 3 Al ey A e AL 55, AE 2% 18 H 3 i Ja Al 2k
Sl , AR T Silicon Ensemble. SRAM %% &% 7 2L i 19 T 1 80 Aii J5
A7 26 1 36 1 45078 3y Silicon Ensemble BT 2 3k (1 k% 2K .
Kl 5—1 4 K il Preview fl Silicon Ensemble 3E47 [ 3 A 5 A £k 10 75
AR DL LA 3 D R K
(1) #E# A3 A Ja A £ 5
TEHEAT H AT A B 2T, 0 Z0UHE £ B N I R . S A L
SHE . B B A R A G I PR B OT M R AE B o FERI S U 2l Design
Framework IT F#c4E a0, w Lt A7 AU AR A T R Virtuoso
Layout Editor Beih /™4, Wrl Lok A —Aiith i iii& ) 5 M EDA 2w
$24E LEF (Library Exchange Format) 3CfF, % A GDSIT A< .
(2) e AR BEAT A 3 Al Jay Al 2 (1 B 3R
FH oK 147 A7 Ja A 28 1% 0 36 mT BA Rl B AR IR R H Al S A i B R
He RISk o BT MR AE BEAT A 3 Al R A S [ir AR 00T S 2R R B
autoLayout ML (view),

(3) H Preview #4740 Ja) K &I
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Preview j& Cadence AT Ja KLRI#5 o & W LAA R B &) 9 2 ¥ i
M AE B 2 A Je A 22 A7 AL A B SE K R W . 7E Cadence 1, ffH
Preview 5 B 3l Af Ja) A 4 51 AR 45 & ke 2EAT 10 2 A0 Ja) A e
(4) M Silicon Ensemble #E4T B 30 i & A1 £&
(5)  hf 58 AT Ja) Aif 26 1 Wi 1l 1E AT 56 1IE
PRI R LR M R T R, AT A O, R R A
Fp SR AR A, AUE KR A e € . B Al Verify&Report 3EHL
R A R T, R e PR AT e M L W W BG G, JF T A2 B SDF
(Standard Delay Format) SCff. il fedr SDF SCAF Al xS Ji oK 9 177 ¢
W) HEAT 05 B, AT A s L Ty BRI T A O A

Desigrn Flows: Filat PFlace and Routse

Frepaore library

Frepare desigrn

INnitialize MMooaorpl=n

Fartition design

Flace floorplan objects

SAanalwyze floaorpl=an |
|
Adjust Tiloorplan |

Foute special nets

Flace desidgn

Foute design

warity de=sign

5—1 M Preview #I Silicon Ensemble it 47 [ 2h 47 J&) A £k 14 % 72
5.2 F AutoAbgen #{TEZIHBH L ERIT

X AN TE B B B A R A 2 51 RN R R B M R BT AN [ R R AR
T HW AR . A& SRAM % i 25 % £ Silicon Ensemble /£ kA J& fii £ 51 %, H
F N ) JE AR % T H A AutoAbgen. AutoAbgen T RLFT Sk A B 5 R 8 G R I
BRI BT 0 Y 1) Abstract(RITHT T 8 3l A R Al 2 11 S 1A

a] L H] AutoAbgen ] AutoAbgen Flow Sequencer form >k 4= i Abstract ( X}
T AR D) MLEF ST O TR B R, LRGN T
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Cadence i FFt

BIE A A

(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)
9)

TG AE R S . cdsinit T CE 4 AutoAbgen ZAT IR B, RIAE.cdsinit 1 inA
LA 1A
aabsinstallPath=*<install_dir>/tools/autoAbgen/etc/autoAbgen”
load(buildstring(list(aabsinstallPath “aaicca.ile’) “/”’)),
¥ AutoAbgen ¥ ] 44 4L 3 f4 .autoAbgen # Niz 4T H . 3 ictb& 3 3
Cadence.
s CIW & ¥ AutoAbgen 3¢ K 1] AutoAbgen Flow Sequencer i,
T JF Flow Sequencer Form.
M FE 5 1 R AR
SN AR SR AT S P il B0 LA B R AE TSR A A R A i T
SEE, TR D,
AT R A e Abstract (1 bz B ECHE ol BT 1) R BOEE £ & & DRI [
JEE A% A, AT R X
BB F G 1) e e S L T E . BT AutoAbgen X T 45 4 I i ¥ A L8R Bk
Bk, P LAAE A Abstract i 2500 8 M AT B8, LAAF 4 AutoAbgen
U
AL AR TG, WP AL Abstract (1) T LR S ) 5L
WS E R E R AIZATEIER . WA LEF B304 Can 2 Xt
JEEBEAT A

(10) £ #% Apply iz 47 AutoAbgen, & & Fr i ) Abstract.
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ENE BRI R HIGUE

R A NI, “Cadence #x 78 H AL i AEE HL 2 7 JRARU ) B0 5 58 2
fEAE . W LL, Cadence 1 it ] B¢ v A 9 iE T 2 2 AT AT Al EDA KA BT TG i
Eb#01%) . Cadence [#) fl & ¥ 1+ T H /& Vituoso Layout Editor, B Ay i &l i %5 K il
LU 5 o BB PETORU o Pl R AN E S T AR S, i ELER AR D A, DhREsR K. T
LA 5 1 e 14 2 4 0 T A5 AT 55

RIS IR, LT Be & T E AR, 2008 I B HIE 4 fe 4 € . Cadence
BEAT W B B A0E () T L = %4 Dracula fl Diva. M (¥ F 2 [X 32, Diva &7
ZE e AF T B, 4R R AE Design Frame Work 11 v, 7] B 42 A i & K0T B
SCHSKJA B . i Dracula /2 — MM UE T R, AT UMALEST. MHEZ T,
Dracula 1) 2y ig LB o8 K

6.1 KR E&itXUb Virtuoso Layout Editor

Ji BT BEF K2 Cadence 2 it 25 T ™ 2 47 hix B e vk 19 T2 H . JLAE TR ok
Ty Ui, R EEEAT AR A

6.1.1 &

Fi B R U B AR B B, 6 T M Cadence BIH I F . R REAS T
AT AT AR V2l T S S i P R . AR I A R BB, A U T AR PR
SRR, SR LA, fEBE, PRFERAEE SRR AR .

5 R W AN R R, i vt e 00 BE B AR TS, B, AR TR
P 1) 28 o6 0 S T 25 T B AE ) 1R 2 R P e A U, T B R PR A R
B LSw & B — AN RAHE, sEoc ANm 18 T BRI, AR B e R 20 S A ST
HOW L2,

A, BoRxr TR AR E S, Witk e A H OB R R
display.drf.

6.1.2 B&h

AR 2 Bl ik BB A R, S fi] i Jp ik Tl CIW 3T JF B B —
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AN TT IR AL, KRR BBl R s s R . stAh, AT ELA layoutPlus

o layout iy 2 i 4 .

6.13 ARABERERAZ

Window Title — Virtuoso Editing: master nand2 layout
Status Banner__ o210 : 190 {F) Jelect:0 ¥ 9.3 W 17D Disd: 1991 Cronl: Copw >
lools  Design Window  Croate  bab Yomly  Misc Hedp

Menu Banner

iy

lcon Menu 7
Cursor =[]
. x,
Pointer = \
<_-_;,_\,it P . e
L
Design Area =
&
% I
Mouse iﬁ
Settings ”%’1 —
% wouse Lo Enter Folnt H: Poo-up X F: Eozaks 0
Prompt |_|ne N Subail Ui figure L0 Dw upiod;

6— 1 Virtuoso Layout Editor H /" 5t
W B T7 v R S R R, st s LW 6—1 Fros B 7 S A
AN LSW & H o A LSW & H ik £ 0T 5 1 )2, AR5 A8 o D ] . AR T 4
Y% 3 & 2 % openbook [ #B4) o

6.1.4 f& R =5l

KT Virtuoso Layout Editor [ H A&/, 72t A3k, 7& openbook
A MR & T cell_design. ZE T A 2% 2] Cadence I A #01Z 3E — i 1% 24
o ZEHFEM VIR . Main Menu->1C Tools->Tutorials and Flow Guides-

> Cell Design Tutorial.
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6.1.5 HXAELMBHE

S A PN ECPS R S @ =EF
Virtuoso Layout Editor help

Cell Design Tutorial

6.2 MEIEHE T E Dracula

6.2.1 Dracula {E B /&

A Virtuoso Layout Editor % %8 A& f ¥ hix ¥ 2 15 747 & B vk B0 . He 22 R0,
FC Ty fE & A7 I A 0 5008 1 R P B R R SR Bk . Cadence i Bt 1 i B 5 R R 4
4 Dracula fil Diva. Diva it AN7E Cadence () ERMES 2 v, (B 78, HI)
ek 2 Dracula #§ f b 4 . Dracula Jy B 7 ) il I 50 1F & 48, 7] LLIE4T DRC (%
VPR A5 DL ERC CRHL 2 BEMIAS A ). LVS R AT % Lh 5. LPE (hit I8l 7%
S HIRMO) . PRE (F/ERHEED, HigF@ R, Dhfgsm K, 6% uk M
WK ) %, AT W45 #E /44 Dracula A8 ] .

fii H] Dracula #1 Diva % — 2 &5 5 ACK L& —HWa <30, o
fi DRC. ERC. LVS. LPE #£ % PRE Xff. X T @A XMAMHEE, ®HZ
% openbook H T, AL E]. X 3 A —%E 0.5um A X
fE, WS %

B B 5 R (1 AR E 5 mySRAM FEH I sram256x8 F T, HI ok HE AT 56 E 1)
A7 H XA myver, iz47 Dracula iy 2 34 mydrc.com. #4417 DRC. ERC
A LPE R Q1 F
(1>  FIH Virtuoso Layout Editor 2E 5 T i I i &l sram256x8, 4K J5 A i C1w

% K W) Export->Stream 32 ., # ¥ 0 sram256x8 (1) i & #5748 ik GDSII
¥ 20 3CF sram256x8.g9ds, JFAF #1217 H % myver K.

(2) &%iz4T Dracula it 75 B & X mydre.com, ¥ 3L (%) INDISK 3L
B4 sram256x8.g9ds,OUTDISK 2t 4 AF fil H & 3 X ) 3 £+, il
sram256x8_out.gds, ¥ WORK-DIR & b 24 /i (12 17 H 3% myver, F
PRIMARY M5 K5 )04, Bl SRAM256X8.

(3) 7£ 4 57 H 3% F & 17 PDRACULA, HI #E UNIX # 1 & F 1t A
PDRACULA&, #RJ5 it A/GET mydrc.com Jf[H1 75, $:4 4 A /fi B ) 4
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B jxrun.com J jxsub.com.

(4)  7E4%7 H 3% F 1247 jxrun.com B¢ jxsub.com.

(5) f & 45 B X fF, DRC £ #r 4 printfile_name.drc , ERC X
printfile_name.erc, LVS & printfile_name.lvs. M, printfile_name }
fir 4 SCAE T PRINTFILE T 48 5 (15 45 1

(6) A H] InQuery&tir & J& 3h ¥ 5t I & % JF 18 ok % .

(7)) HE (D & (6), HREKTEHAMH R,

i1 T Dracula By Zh g s K, AR, W LAXHEAS SRAM JRE BEAT 56 1k, Jir LA

A LLRA DR ZE R SRAM il B 58 43 45 5 ook BRI L fl 22 B

6.2.2 HXELMWBIHE

L5 P 56 UE A 9% R AE 2 SO AT LR LA o InQuery S K B s B UE 45 R .
Diva Interactive Verification Reference

Dracula Standalone Verification Reference

Dracula User Guide

InQuery Reference

InQuery Tutorial
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HLE skill IBS]

2 g it

7.1 skill iE & iR

Skill #& 5 /& Cadence A w] H &I K —Fr KL T leap 5 () 4 #4215 75 - Cadence
AFANIFR T AN SKill 5 Wk, EIFR T —/N5eEm Skill i 5 19 348
B~ Cadence {2 & 1~ Skill i 5 (1, Brfi iy Cadence i) TR #EH Skill ik &
G5, P R ) SO AN SKill 1 K iEVL . BEAh, Cadence A ]
N HAFA T SRS SKill 15 F Vs il ek B, X AEASH] R s Skill i U5 )
Cadence 7= o 1 Skill i e ftgmfe sz O k5 CEH 1, X{Ef3 Cadence
A LR SR AT B Al AT SRR, A AV P IR R A ST Cadence A
T H.o Pl 272 — BRI Skill 1 5 A 50 H b RE 2 1 2 A5 50 375 % 17 %% 2] Cadence
JERAT B AL . AT X SKill TE F E LR R KA

7.2 skill IEE BIEXRIFZX

5T Skill i 5 1 3 AE 15, 1234 7 2 % openbook 1 Skill Language User Guide
DL & Skill Language Functions Reference WA T . w4/ Main Menu->Skill
Language % %/ .

7.3 Skill 58 HRIZEINIE

It 87 B SKill 4w 2 7 VL &R CIW & D i de R AT, o] LUK IEE 4 Skill
S AT R . BlnfE s

printf(“HI”);

B4, 75 CIW K BoR X gt I HI A7 o B 75 AN AT I Skill fir 2 b,
0] 2 AT — SCAR G R 2 — R Ay 2 4Ll — A skill X, il myskillil, &5
AMH] load i &K A3 AN Skill g ikas, RAKTTIENAE CIW & B AT i A
load(“myskill.il”). 1R SCHFALE YT H %, BHFAXH AN LR WA T
TR, m Lo Skill SCAFA7 1k context (1 TE 5

PR b, Cadence $2ft T & 588 %2 TH, £ CIW [¥) Tools =& F. [ Skill



Development 7] )i s iZgn FE A EE . Wik g A X, W H O LR, EIMAEE
jZETo

7.4 EREIAR skill EEHRIE

Cadence 24 /LT A H QB N, — BCASE PLILAI DK Skill i 55 s ¥, 7
sty PR el SR B A5 Bl A A AT AT SO N I skill 1 R BORAUE o XXt i g AR
AT R BE O BT Skill th T2 script W, Bk, BEMH R U IE
10 g R SEBLAT 95 10 E s Ak . R T BUT ) Y S IR g R Db B R 2R Skl
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Skill £ /7145
;SRAM Compiler main function
;Define some global variable and the default value
MaxWords = 4096
MaxBits = 64
MinWords = 192
1

MinBits
ModuleName = “SRAM256x8”
SRAMWords = 256

SRAMBits =8

SRAMPorts = 1

RowCelINum = 8
ColCellINum = 8

RowAddNum

4

ColAddNum = 2

ColMul = 4; The multiplier of the bits
PlugNum = 8

LibraryName = “mySRAM”



TecLibraryName = “ourTechLib”

v 7

Workpath =

procedure ( mainOpen ()
println(”I love you!”)
)
procedure ( mainLoadState ()
println(”I love you!”)
)
procedure ( mainSaveState ()
println(”I love you!”)
)
procedure ( mainReset ()
println(”I love you!”)
)
procedure ( mainReport ()
view(”. /sram compiler/sram. rep”)
)
procedure ( mainAbout ()
view(”. /sram compiler/sram. ver”)
)
procedure ( mainExit ()
hiCloseWindow (w)
println("Thank you for your use of our SRAM Compiler, Bye:)”)
)
procedure ( mainWordBits ()
;;; creating the words field
WordsField = hiCreatelntField(
Pname "WordsField

?prompt “SRAM Words (64-4096)



?value SRAMWords

?defValue 256

?callback “SetWordsCB( hiGetCurrentForm() ) ~
?range (64 4096)

)

BitsField = hiCreatelntField(

?name "BitsField

Pprompt “SRAM Bits (1-64)”

?value SRAMBits

?defValue 16

?callback “SetBitsCB( hiGetCurrentForm() ) ~

?range (1 64)
)

: creating the form

A

SetWordsForm = hiCreateAppForm(

Pname "SetWordsForm

?formTitle “Set Words&Bits Form”

?callback ”SetWordBitsFormCB( hiGetCurrentForm() ) ~
?fields list( WordsField BitsField )

PunmapAfterCB t

)

procedure ( SetWordsCB( theForm )

SRAMWords = theForm->WordsField->value

) ; procedure

procedure ( SetBitsCB( theForm )

SRAMBits = theForm—>BitsField->value

) ; procedure



procedure ( SetWordBitsFormCB( theForm )
if( SetWordsCB( theForm )
then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm 'WordsField
"background )
; view( theForm—>WordsField->value )
; SRAMWords = theForm—>WordsField->value
else
if( SetBitsCB( theForm )
then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm
"BitsField ’background )

else

hiSetCallbackStatus ( theForm nil )
hiHighlightField( theForm 'WordsField
"highlight )
)
) if
) ; procedure
;. displaying the form
hiDisplayForm( SetWordsForm )
)

procedure ( mainModuleName ()
;;; creating the File Name field
ModuleNameField = hiCreateStringField(
Pname "ModuleNameField

?prompt “Module Name”



?value ModuleName
?defValue “SRAM256x8”
?callback “ModuleFieldCheckCB( hiGetCurrentForm() )~
Peditable t
)
procedure ( ModuleFieldCheckCB( theForm )
: if( isFile( theForm->trFileNameField->value )
; then
ModuleName = theForm—->ModuleNameField->value
t
; else
; println("File Does Not Exist——Try Again”)
; nil
; ) if

) ; procedure

;. creating the form

ModuleNameForm = hiCreateAppForm(

Pname "ModuleNameForm
?formTitle “Module Name Form”
Pcallback "ModuleNameFormCB
?fields list ( ModuleNameField )
PunmapAfterCB t

)

procedure ( ModuleNameFormCB( theForm )
if( ModuleFieldCheckCB( theForm )
then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm 'ModuleNameField
"background )
; view( theForm->ModuleNameField->value )



else
hiSetCallbackStatus ( theForm nil )
hiHighlightField( theForm ' ModuleNameField
"highlight )
) if
) ; procedure
;. displaying the form

hiDisplayForm( ModuleNameForm )

)
procedure ( mainLibrary ()
; ;. creating the File Name field

LibraryNameField = hiCreateStringField(

?name "LibraryNameField

Pprompt “Working Library Name”

?value LibraryName

?defValue “mySRAM”

?callback “LibraryFieldCheckCB( hiGetCurrentForm() )~

Peditable t

)

procedure ( LibraryFieldCheckCB( theForm )
if( isFile( theForm->trFileNameField->value )
; then

LibraryName = theForm—->LibraryNameField->value

t
; else
: println("File Does Not Exist——Try Again”)
; nil
; ) ;if

) ; procedure



© creating the form

AN

LibraryNameForm = hiCreateAppForm(

?name "LibraryNameForm

?formTitle “Working Library Name
Form”

?callback "LibraryNameFormCB

?fields list( LibraryNameField )

?unmapAfterCB t

)

procedure ( LibraryNameFormCB( theForm )

if( LibraryFieldCheckCB( theForm )

then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm ’LibraryNameField
*background )
; view( theForm—>ModuleNameField->value )
else
hiSetCallbackStatus ( theForm nil )
hiHighlightField ( theForm ’LibraryNameField
"highlight )
) ; if

) ; procedure
s, displaying the form

hiDisplayForm( LibraryNameForm )

mySRAM = dbCreatelib( LibraryName Workpath)

procedure ( mainTecLibrary ()

: creating the File Name field

A



Form”

TecLibraryNameField = hiCreateStringField(

?name "TecLibraryNameField

Pprompt “Technology Library Name”

?value TecLibraryName

?defValue “outTechLib”

?callback “TecLibraryFieldCheckCB( hiGetCurrentForm() )~

Peditable t

)

procedure ( TecLibraryFieldCheckCB( theForm )

if( isFile( theForm->trFileNameField->value )
then

TecLibraryName = theForm—>TecLibraryNameField->value

t

else
println("File Does Not Exist——Try Again”)
nil

) ;if

) ; procedure

;;; creating the form

TecLibraryNameForm = hiCreateAppForm(

?name "TecLibraryNameForm

?formTitle “Technology Library Name
?callback "TecLibraryNameFormCB
?fields list ( TecLibraryNameField )
?unmapAfterCB t

)

procedure ( TecLibraryNameFormCB( theForm )
if( TecLibraryFieldCheckCB( theForm )

then



hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm ’TecLibraryNameField
"background )
: view( theForm—>ModuleNameField->value )
else
hiSetCallbackStatus ( theForm nil )
hiHighlightField( theForm ’TecLibraryNameField
"highlight )
) . if
) ; procedure
;;. displaying the form

hiDisplayForm( TecLibraryNameForm )

procedure ( mainWorkpath ()
: creating the File Name field

A

WorkpathField = hiCreateStringField(

?name "WorkpathField

Pprompt “Working Path”

?value Workpath

?defValue ”

?callback “WorkpathFieldCheckCB( hiGetCurrentForm() )~

Peditable t
)
procedure ( WorkpathFieldCheckCB( theForm )
if( isFile( theForm->trFileNameField->value )
; then
Workpath = theForm—->WorkpathField->value

t



; else

: println("File Does Not Exist——Try Again”)
: nil

; ) ;if

) ; procedure

;. creating the form

WorkpathForm = hiCreateAppForm(

?name "WorkpathForm

?formTitle “Working Path Form”
?callback "WorkpathFormCB
?fields list ( WorkpathField )

?unmapAfterCB t

)

procedure ( WorkpathFormCB( theForm )
if( WorkpathFieldCheckCB( theForm )

then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm 'WorkpathField
"background )
: view( theForm—>ModuleNameField->value )
else
hiSetCallbackStatus ( theForm nil )
hiHighlightField( theForm 'WorkpathField
"highlight )
) ; if

) ; procedure
;;; displaying the form

hiDisplayForm( WorkpathForm )

mySRAM = dbCreatelLib( LibraryName Workpath)



procedure ( mainPorts ()
PortsField = hiCreatelntField(
Pname "PortsField
?prompt “SRAM Ports (1, 2,4)”
?value SRAMPorts
?defValue 1
?callback “SetPortsCB( hiGetCurrentForm() ) ~
?range ~ (1 4)
)
;. creating the form

SetPortsForm = hiCreateAppForm(

?name "SetPortsForm

?formTitle “Set Ports Form”

?callback “SetPortsFormCB( hiGetCurrentForm() ) ~
?fields list (PortsField)

PunmapAfterCB t

)

procedure ( SetPortsCB( theForm )
SRAMPorts = theForm—>PortsField->value
) ; procedure
procedure ( SetPortsFormCB( theForm )
if( SetPortsCB( theForm )
then
hiSetCallbackStatus ( theForm t )
hiHighlightField( theForm 'PortsField
"background )
; view( theForm->WordsField->value )
; SKRAMWords = theForm—>WordsField->value



) ; procedure
;;; displaying the form
hiDisplayForm( SetPortsForm )

)

procedure ( mainOther ()
;;; creating the list of items in the cyclic field
printf(”It is used to extend the setting”)
/*trCyclicList =~ (
I R L R L AT
Y117 7197 7137 7147 7157 7167 7177 7187 7197 7207 217 “99”
)

;;; creating the cyclic field
trCyclicField = hiCreateCyclicField(

?name "trCyclicField

?prompt “Cycle Through:

?choices trCycliclist

?value 73”7

?defValue 777

Pcallback “println”

)
;; . creating the boolean button field.
;.. The callback for the trBooleanButton field dynamically ;;; retrieves the
new value of the field and embeds it in a ;;; message
trBooleanButton =

?name "trBooleanButton

?huttonText “Boolean”

?value t

?defValue nil



?callback “println( hiGetCurrentForm()->trBooleanButton—> value )~

)

;;; creating the button box field

trButtonBoxField =
Pname "trButtonBoxField
?prompt “Button Box”
?choices ' ("Do a” "Do b” “Do c¢”)

?callback ~ (“println( "a )” “println( 'b )” “println( 'c
)7)
)

;; . creating the radio field
;7 The callback for the trConeRadioField field dynamically ;;; retrieves
the new value of the field and imbeds it In a ;;; message
trConeRadioField = hiCreateRadioField(

Pname "trConeRadioField

?prompt “Cone Size:

?choices  list( “small” “medium” “large” )

?value “small”

?defValue “large”

?callback

( “printf( \"\n%s cone chosen \” hiGetCurrentForm() -

>trConeRadioField->value )” )

)

;;; creating the scale field

trScaleField =
?name "trScaleField
?prompt "Slide ”

?value 500



?defValue 250

2callback “println(\”scale changed \7)”
?range 0:750

)

;; . creating the label field
trLabelField =
?name “trLabelField
?labelText “Label”
?justification CDS JUSTIFY RIGHT
)

;. creating the form
hiCreateAppForm(
Pname > trSampleForm
?formTitle “Other Setting Form”
?callback ’println( 'FormAction )~
?fields
list(
trCyclicField
trBooleanButton
trButtonBoxField
trConeRadioField
trScalelField
trLabelField
)
PunmapAfterCB t

) ; hiCreateAppForm

sy displaying the form

hiDisplayForm( trSampleForm )



*/
)
procedure ( mainOLayout ()
case ( SRAMPorts
(1
load(”. /sram compiler/layout.il”)
)
(2
load(”. /sram compiler/layout dual.il”)
)
(4
println(”I love you!”)
)
(t

println("Ports is out of range!”)

)

procedure ( mainOAbstract ()
load(”. /sram compiler/abstract. il”)
)
procedure ( mainOSymbol ()
case ( SRAMPorts

(1
load(”. /sram compiler/symbol. il1”)
)
(2
load(”. /sram compiler/symbol dual.il”)
)

(4



println(”I love you!”)

)
(t
println("Ports is out of range!”)
)
)
)

procedure ( mainOVerilog ()
load(”. /sram compiler/verilog.il”)
)
procedure ( mainOTestVec ()
load(”. /sram compiler/testVec. 11”)
)
procedure ( mainOVhdl ()
load(”. /sram compiler/vhdl.il”)
)
procedure ( mainCloseProc ()
println(”"Thank you for your use of our SRAM Compiler!!!”)
)
Open item = hiCreateMenultem(
?name ' Open item
?itemText “Open”
?callback “mainOpen()”
)
Report item = hiCreateMenultem(
Pname ’Report item
?itemText “Result Report”
?callback “mainReport()”

)



About item = hiCreateMenultem(
?name ’About item
?itemText “About SRAM Compiler”
?callback “mainAbout ()”
)

LoadState item = hiCreateMenultem(
?name ' LoadState item
?itemText “Load State”
?callback “mainLoadState()”
)

SaveState item = hiCreateMenultem(
?name ' SaveState item
?itemText “Save State”
?callback “mainSaveState()”
)

Reset item = hiCreateMenultem(
?name Reset item
?itemText “Open”

?callback “mainReset()”
)

Exit item = hiCreateMenultem(
Pname 'Exit item
?itemText "Exit”
?callback “mainExit()”
)

ModuleName item = hiCreateMenultem(
?name ’ModuleName item
?itemText “Module Name”
?callback “mainModuleName ()~
)

Words item = hiCreateMenultem(



?name ’Words item
?itemText “Words&Bits”
?callback “mainWordBits()”
)

Library item = hiCreateMenultem(
?name 'Library item
?itemText “Working Library”
Pcallback “mainLibrary()”

)

TecLibrary item = hiCreateMenultem(
?name ' TecLibrary item
?itemText “Technology Library”
?callback “mainTecLibrary()”
)

Workpath item = hiCreateMenultem(
?name ' Workpath item
?itemText “Working Path”
?callback “mainWorkpath()”

)

Ports item = hiCreateMenultem(
?name ’Ports item
?itemText “Ports”
?callback “mainPorts()”
)

other item = hiCreateMenultem(
?name ’other item
?itemText “other...”
?callback “mainOther ()”
)

OLayout item = hiCreateMenultem(

?name ' OLayout item



?itemText “Layout”

Pcallback “mainOLayout ()”

)

OAbstract item = hiCreateMenultem(
?name ’OAbstract
?itemText “Abstract (SE)”
?callback “mainOAbstract()”
)

0Symbol item = hiCreateMenultem(
?name ' OSymbol item
?itemText “Symbol”
?callback “mainOSymbol ()~
)

OVerilog item = hiCreateMenultem(
?name ’OVerilog item
?itemText “Verilog”
?callback “mainOVerilog()”
)

OTestVec item = hiCreateMenultem(
?name ' OTestVec item
?itemText “Test Vector”
?callback “mainOTestVec ()”
)

OVhdl item = hiCreateMenultem(
?name ’OVhdl item
?itemText “Vhdl”

?callback “mainOVhdl ()~
)
hiCreatePul ldownMenu (

"mainFileMenu



"File”
list (Exit item)
list (SaveState item LoadState item Exit item)
)
hiCreatePul ldownMenu (
"mainSetUpMenu
“Set Up”
list( ModuleName item Words item Ports item
TecLibrary item Workpath item other item)
)
hiCreatePul ldownMenu (
"mainOutputMenu
“Output”
list( OVhdl item OVerilog item  OSymbol 1item

OAbstract item OTestVec item)

)
hiCreatePul ldownMenu (
"mainMiscMenu
"Misc”
list( Report item About item )
)
/% First, make the DisplayList. */
dl = dIMakeDisplayList( )
/% Now make a pen table for it. */
penTable = diMakePenTable (5)
/% Assign the penTable to the display list. #*/
dlSetPenTable( dl penTable)
/% Define a couple of colors. */
colorIndex = hiMatchColor ( nameToColor ( “blue”))
diSetPenColor( 1 colorIndex penTable)

Library item

OLayout item



/* Set this pen “filled. ” */
dlSetPenFillStyle( 1 ”SolidFill” penTable)
/* Put the objects in. */

dIAddBox ( d1 1 30:30 50:50)

dlAddBox ( dl 2 35:35 45:45)

diAddCircle( dl 3 40:40 5)

sprintf( welSpring i
A A A A A A A A A A A AR A A A A A Ao Fe Fe Ao A A e e e e e e e e e e e e e e e e A A A A A A A K \n
Welcome to the SRAM Compiler ... %s ! \n Copyright
reserved by Tsinghua University IME \n
e e oo oA oA oA oA oA oA oA oA e e e e e e e e e e fe e e fe e fe e e e e e e e e e e e e A A A A A A KKK \n”

getShellEnvVar ("USER”))

dlAddStrokeText ( dI 3 40:25 welSpring “upperCenter” “roman” 2 707 )
dlAddStrokeText ( dl 3 40:43 “SRCP” “upperCenter” “roman” 3 707 )
:dlAddRasterText ( dI 4 50:50 welSpring “roman” )

/* Make a window. Put the DisplaylList into the window */

/* and set the window’s icon. */

w = hiOpenWindow(
?hBox list (50:50 850:350)

?type “graphics”
: PappType “SRAM Compiler”

?menus list ("mainFileMenu icfbToolsMenu "mainSetUpMenu
"mainOutputMenu "mainMiscMenu)
; ?menus list (" mainFileMenu "mainSetUpMenu "mainOutputMenu
"mainMiscMenu)

?labels list( 7 Copyright reserved by Tsinghua University = 7 IME
.

?help “SRAMCompilerHelp ~

?scroll nil

; ?closeProc “mainCloseProc”



)
hiSetWindowName (

W

“SRAM Compiler”

)
hiSetIconName (

W

“SRAM Compiler”

)
dlAttachDlistToWindow ( dI w)
/% Convert the dlist to an icon. */
icon = diDlistTolcon( dI 50 50)
hiSetWindowIcon( w icon)
/% Save it to a file. */
diSaveDlist ( dI “save.dlist” “newDl”)
/% Try resizing the window. The dlist will fit inside it. #*/

/* Iconify the window. */

Copyright reserved by Tsinghua University IME
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Technol ogy File and Di spl ay Resource File Exanples
Thi s appendi x cont ai ns:

Technol ogy File Exanmple

Di spl ay Resource File Exanple

Technol ogy File Example

The following is a exanple of an ASCII technol ogy file.

;. Generated on Nov 14 07:50:20 1996
: with | ayout Plus version 4.4.1 Wed Nov 13 22:29: 27 PST 1996
(cds3003)

R I S R

: Controls DEFIN TION

CIE S O R kO R R e I S Rk O S
1

control s(

techParans(theta 2.0)

)
physi cal Rul es(

t echDef i neSpaci ngRul e(
(mnWdth metall techGetParam("theta") * 2))

EIE I S I I I
1

; LAYER DEFI NI TI ON

CIE I O Sk Ik I O I i S I R
1

| ayer Definitions(



t echPur poses(

; ( PurposeNane Pur pose# Abbreviation )

; User - Defi ned Purposes:
; Syst em Reserved Purposes:
( drawi ngl 241 drl )
( pin 251 pin )
) ;techPurposes

techLayer s(

; ( Layer Name Layer# Abbr evi ation )
L )
; User - Defi ned Layers:

( ndiff 1 ndi f f )

( pwell 6 pwel | )
; System Reserved Layers:

( Unrouted 200 unRout e )

( Row 201 Row )

) ;techLayers

t echLayer PurposePriorities(

;layers are ordered from |l owest to highest priority

; ( Layer Name Pur pose )

2 )
(' ni npl ant dr awi ng )
( nwell net )
( nwell dr awi ng )

) ;techLayer PurposePriorities

t echDi spl ays(

; ( Layer Name Pur pose Packet Vis Sel

Con2ChgLy



DrgEnbl Valid )

b (e e e R
____________ )
(' ni npl ant drawi ng cyan ttttt)
( nwell net yel | ow t t nil t nil )
( nwell drawi ng yel | ow ttttt)

) ;techDi spl ays

techLayer Properties(

; ( PropNanme Layerl [ Layer2 ] PropVal ue )
( defaultW dth ndi f f 1. 000000 )
( defaultW dth pdi f f 1. 000000 )

)

) ;layerDefinitions

CRE S O S kI e S I R
1

; LAYER RULES

CIE S O kR R e I R R
1

| ayer Rul es(

streamlLayer s(

i ( layer st reamNunber dat aType transl ate )

L il )
( ("ptap" "drawing") O 0 ni | )
( ("ptap"” "net") 0 0 ni | )
( ndiff 0 0 ni | )

) ;streamLayers

vi aLayer s(

;( layerl vi aLayer | ayer2 )



) ;vialLayers

equi val ent Layer s(

;( list of layers )
(e )
( vapox met al 3 )

) ;equival ent Layers

) ;layerRul es

chkkkkhkhkkkhkkhkhkkhkkhkhkhkkhkhkhkhkkhkhkhkkhkkhk ki khkkhkhkkkhkkkk
1

;  DEVI CES

EIE I O I R I
1

devi ces(

t cCreat eCDSDevi ceCl ass()

symEnhancenment Devi ce(

; (name sdLayer sdPur pose gateLayer gat ePur pose wl sdExt gat eExt

;| egal Regi on)

(PTR pdiff drawi ng polyl drawing 3 1 1.5 1

(outside pwell drawi ng))

; no syDepl etion devices

symCont act Devi ce(

; (name vialLayer viaPurpose |layerl purposel |ayer2 purpose2



; w | (row colum xPitch yPitch xBias yBias) encByLayerl

encBylLayer 2 | egal Regi on)

(ML_P cont drawing netall drawing pdiff draw ng
11 (111.51.5center center) 0.5 0.5 NA)

tfcDefi neDevi ceProp(
7 (vi ewName devi ceNane pr opName propVal ue)
(synmbolic PTAP function
"substrateContact")
(synbolic NTAP function

"substrateContact")

)

symPi nDevi ce(
; (name maskable layerl purposel wl |ayer2 purpose2 w2
| egal Regi on)

(bigML_ pint metall drawing 3 _NA_ NA NA NA)

(pdiff_T nil pdiff drawing 1 _NA_ _NA__NA_(outside pwell
drawi ng))

(ndiff_T nil ndiff drawing 1 _NA_ _NA_ _NA_ (inside pwell
drawi ng))
)

;. nho rul eContact devices

: no other device classes



: no other devices

) ;devices

R I I O R

; PHYSI CAL RULES

CIE S O I kR Ak Rk I
1

physi cal Rul es(

or der edSpaci ngRul es(

;( rule | ayerl | ayer 2 val ue )
O R R )
( m nEncl osure "cel | Boundary" "nwell™ 0.1)
( m nEncl osure "ndi ff" "cont" 0.5 )

) ; orderedSpaci ngRul es

spaci ngRul es(

;( rule | ayerl | ayer2 val ue )
O R R )
( m nSpaci ng "ndi ff" 1.0 )
( m nSpaci ng "pdiff" 1.0 )

) ;spaci ngRul es

mf gGri dResol uti on(
( 0.100000 )
) ;nfgGridResol ution



) ; physical Rul es

chkkkkhkhkkkhkkhkhkkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkhkkhkkhkhkkkhkhkkk
1

;  COMPACTOR RULES

CIE S O kI e i e I R A S
1

conpact or Rul es(

conmpact or Layer s(

i ( layer usage )

S )
( ndiff "di ffusion" )
( pdiff "di ffusion" )

) ;conpactorlLayers
symW res(
;(name  layer [(inpLayer inpSpacing)] [(default mn
[ (I egal Regi on regi onLayer)] [W.M)
( netal 2 ("metal 2" "drawi ng") nil (0.6 nil nil)
( nmetall ("metal 1" "drawi ng") nil (0.6 nil nil)

) ;symWres

) ;conpactor Rul es

EIE S S I R I S
1

; LAS RULES

CRE S O kB kI R R e I S Rk R
1

| asRul es(
| asLayer s(
; ( layer usage )
S )
( ndiff "ndi ffLayer" )

( pdiff "pdi ffLayer" )



( ("pwell" "drawi ng")

) ;laslLayers

| asDevi ces(

;( cellview Las name

) ;lasDevices

) ;lasRul es

CRE S O I kR Ak e S R R

; LE RULES

CRE S O S kR b R

| eRul es(

| eLswLayer s(

; ( layer pur pose
O
( netal 1Res drawi ng
( text drawi ng

) ;lelLswLayers

) ;leRules

CIE I O R kI kS R S R I

; P&R RULES

CIE I O I kR R e I R R

pr Rul es(

pr Routi ngLayer s(

"pwel | Layer"

)

;( layer
A OREE
( polyl

preferredDirection

"hal f Route" )

)



( nmetall “horizontal " )

) ;prRoutinglLayers

pr Mast erslicelLayer s(

;( layers : listed in order of | owest (closest to substrate) to
hi ghest )

b mmrr e
----------- )

( ndiff pdi f f )

) ;prMasterslicelLayers

) ;prRules
Di spl ay Resource File Exanple
The following is an exanpl e of a display resource (display.drf)

file.

dr Def i neDi spl ay(
;( DisplayName  #Col ors #Stipple #LineStyles )

( display 52 32 32 )
( psb 32 32 32 )
( hps 32 32 32 )
( versatech 32 32 32 )

)

dr Def i neCol or (

; ( Di splayNanme  Col orsName Red Gr een Bl ue )
( display white 255 255 255 )
( display yel |l ow 255 255 0 )
( display silver 217 230 255 )

)

dr Defi neSti ppl e(
;( DisplayName  StippleNanme Bitmap )



( display

)

dr Def i neLi neStyl e(

; ( Di spl ayNane
( display
( display
)
dr Def i nePacket (
; ( Di spl ayName
Qutline
( display
bl ue )
( display
whi t eBl i nk)
)

dots ((0100010001000100 )
(00O00O0O0O0O0O0O0OOO0OODOOODOOO0 )
(0001000100010001 )
(00O0O0O0O0O0O0O0O0ODOO0OODOOODOOO0 )
(01000100010001200 )
(0000O0O0O0OO0OO0OOOOOOOO0 )
(0001000100010001 )
(00O00O0O0O0O0O0O0ODOO0OODOOODOOO0 )
(01000100010001200 )
(00O00O0O0O0O0O0ODOO0OODOOODOOO0 )
(000100010001 0001 )
(0000O0O0O0O0OO0OO0OOOOOOOO0 )
(01000100010001200 )
(00O00O0O0O0O0O0O0ODOO0OODOOODOOO0 )
(0001000100010001 )
(0000000O000000000O0 )))
Li neStyl e Si ze Pattern )
none 1 ) )
solid 1 (r11))
Packet Name Stipple LineStyle Fill
)
bl uevZi gzZag vZi gZag solid bl ue
whi t eXBl i nk X solid whi t eBl i nk



dr Def i neCol or (

;( DisplayName  Col orsName  Red Green Bl ue
( psb white 255 255 255
( psb bl ack 0 0 0

)
dr Defi neSti ppl e(

;( DisplayName  StippleNanme Bitmap )

( psb dots ((1000100010001
(0O0O0O0O0OOO0OOOOOOODO
(0O0O0O0O0OOO0OOOOOOODO
(00O00O0O0OO0OOOOOOODO
(1000100010001
(0000O0O0OO0OOOOOOODO
(00O0O0O0OOO0OOOOOOODO
(00O0O0OOO0OOOOOOODO
(1000100010001
(00O00O0O0OO0OOOOOOODO
(00O0O0O0O0OO0OOOOOOODO
(00O0O0OO0OO0OOOOOOODO
(1000100010001
(0O0O0O0O0OOO0OOOOOOODO
(0O0O0O0O0OOO0OOOOOOODO
(000O0OO0OO0OOOOOO

)

dr Def i neLi neStyl e(

; ( DisplayName LineStyle Si ze Pattern )

( psb none 1 () )

( psb solid 1 (111))

)
dr Def i nePacket (

; ( Di spl ayNanme Packet Name Stippl e

O O O O O O O o o o o o o o

0

Li neStyl e

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

O O O O O O O O o o o o o o o

00000 ))

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Fill



Qutline )

( psb bl ackVcc2S vce2S solid bl ack
bl ack )

( psb bl ackBackSl ash backSlash solid bl ack
bl ack )

)

)

dr DefineSti ppl e(

;( DisplayName  StippleName Bitmap )

)

dr Def i neLi neStyl e(

;( DisplayName LineStyle Si ze Pattern )

( hp8 none 1 ) )

)

dr Def i neSti ppl e(

; ( DisplayName  StippleNanme Bitmap )

)

dr Def i neLi neStyl e(

; ( DisplayNanme LineStyle Si ze Pattern )

( versatech none 1 ) )

)

dr Defi nePacket Ali as( "psb" "metal 1" "bl ackChecker")
dr Defi nePacket Ali as( "psb" "metal 2" "bl ackChecker")
dr Defi nePacket Alias( "psb" "net" "bl ackChecker")

dr Defi nePacket Ali as( "psb" "net2" "bl ackChecker")



B 3% 2 Verilog-XL 34513244

1. Test_memory.v

“times

“inclu

module

reg [

reg [

cale 1ns/10ps
de ”“SRAM256X8. v”

test system;

7:0] SRAM_ADDR REG;
7:0] SRAM_VALUE_REG:

reg SRAM OEB_REG

reg S

reg c¢

wire
wire
wire
wire

wire

assign
assign
assign

assign

u_SRAM
SRAM 0

RAM_WEB REG
lock

[7:0] SRAM_ADDR;
[7:0] SRAM_VALUE;
SRAM_OEB
SRAM_WEB
SRAM_OUT

SRAM_ADDR = SRAM_ADDR_REG
SRAM_VALUE = SRAM_VALUE_REG
SRAM_WEB = SRAM_WEB_REG
SRAM_OEB = SRAM_OEB_REG

256X8 SRAM256X8(clk, SRAM_OEB, SRAM_WEB,

UT)

SRAM_ADDR,

SRAM_VALUE,



initial begin
SRAM_ADDR_REG = 8’ d0;
SRAM_VALUE _REG = 8’ hff;
SRAM_WEB_REG = 0;

SRAM_OEB_REB = 1:
#1590050 ;
for (i=0;i<1024;i=i+1) begin
SRAM_ADDR_REG = SRAM_ADDR_REG + 1;
if (SRAM_ADDR_REG > 8’ h00)
SRAM reg value = SRAM reg value - 1;
else SRAM reg value = 8 hFF;
#100 ;
end
#1000 k =0 ;
SRAM_WEB_REG = 1
SRAM_OEB_REG =0;
#100000
$stop;

end

always #50 clk = “clk:

endmodule

2. SRAM256X8.v

// Technology: TCB773 (TSMC Design Rule)
// Created by: -f, TSMC ASIC
// Created Date: Wed Nov 19 19:36:14 CST 1997



“celldefine
“suppress_faults
“timescale 1 ns / 10 ps
“include “ram syls 8052.v”

module SRAM256X8 (CEB , OEB ,WEB ,A , IN ,0UT);

parameter numAddr =8 ;
parameter numOut= 8 ;
parameter wordDepth = 256 ;

input [7:0] A;

input CEB;

input WEB;

input OEB;

input [7:0] IN;
output [7:0] OUT;

reg notifier CEB WEB ;
reg notifier CEB A ;
reg notifier CEB IN ;
reg notifier CEB ;
tril check CEB WEB ;
tril check CEB A ;
tril check CEB IN ;
tril check CEB ;

wire [7:0] A buf;
wire CEB buf;
wire WEB buf;
wire OEB buf;



wire [7:0] IN buf;

wire [7:0] OUT buf;

buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
buf
pmos
pmos
pmos
pmos
pmos
pmos
pmos

pmos

(A _buf[o0] ,
(A_buf[1] ,
(A_buf[2] ,
(A_buf[3] ,
(A _buf[4] ,
(A _buf[5] ,
(A _bufl6] ,
(A_buf[7] ,

(CEB_buf
(WEB_buf
(OEB_buf

(IN_buf[0] ,
(IN_buf[1] ,
(IN_buf[2] ,
(IN_buf[3] ,
(IN_buf[4] ,
(IN_buf[5] ,
(IN_buf[6] ,
(IN_buf[7] ,

(out[o]
(OUT[1]
(out[2]
(OUT[3]
(OUT[4]
(OUT[5]
(ouT[6]
(OUT[7]

Af0] )
Al1] )
Al2] )
AL3] ),
Al4] );
A[5] )
Al6] )
AL7] )
CEB ) ;
WEB ) ;
OEB ) ;
IN[O0]
IN[1]
IN[2]
IN[3]

IN[5]
IN[6]
IN[7]

, OUT_buf[0] ,
,OUT _buf[1] ,
, OUT_buf[2] ,
, OUT buf[3] ,
, OUT buf[4] ,
, OUT buf[5] ,
, OUT_buf[6] ,
, OUT_buf([7] ,

)
)
)
)
IN[4] );
)
)
)

" b0) ;
" b0) ;
" b0) ;
"b0) ;
"b0) ;
"b0) ;
" b0) ;
" b0) ;



ram syls 8052 #(
numAddr ,
numOut ,
wordDepth )
core (
CEX(17b0)
A (A buf[7:0] ) ,
.CEB ( CEB_buf ) ,
.WEB ( WEB_buf ) ,
.OEB ( OEB_buf ) ,
JIN (CIN buf[7:0] )
.0UT ( OUT buf[7:0] ) ,
.notifier CEB WEB ( notifier CEB WEB ) ,
.notifier CEB A ( notifier CEB A ) ,
.notifier CEB IN ( notifier CEB IN ) ,
.notifier CEB ( notifier CEB ) ,
. check CEB WEB ( check CEB WEB ) ,
.check CEB A ( check CEB A ) ,
. check CEB IN ( check CEB IN ) ,
.check CEB ( check CEB )
);

specify
specparam
CellType = "MEMORY”;
specparam
TristateDisable$OEB$OUT = “OEB”,
TristateEnable$OEB$OUT = “OEB”;
specparam

F_Prop$CEB$SOUT = 4. 70,



F Ramp$CEB$OUT = 0. 30,
R_Prop$CEB$OUT = 4. 70,
R_Ramp$CEB$OUT = 0. 30,
disable$F Prop$OEB$OUT = 1. 10,

disable$F Ramp$OEB$OUT = 0. 00,

disable$R Prop$OEB$OUT = 1. 10,

disable$R Ramp$OEB$OUT = 0. 00,

enable$F Prop$OEB$OUT = 1. 30,

enable$F Ramp$OEB$OUT = 0. 30,

enable$R Prop$OEB$OUT = 1. 30,

enable$R_Ramp$OEBSOUT = 0. 30;
specparam

Cap$A = 0. 120,

Cap$CEB = 0. 040,

Cap$IN = 0. 020,

Cap$0EB = 0.010,

Cap$0UT = 0. 040,

Cap$WEB = 0.040;
specparam cell count = 0.0000;
specparam Transistors =0;
specparam Width = 503.9995;
specparam Height = 367.0757;
specparam Power = 230.0000;

// pin—to-pin delays

(CEB *> 0UT[0])=(4.70);
(CEB *> OUT[1])=(4.70);
(CEB *> 0UT[2])=(4.70);
(CEB *> OUT[3])=(4.70);
(CEB *> 0UT[4])=(4.70);



(CEB *> OUT[5])=(4.70);

(CEB *> 0UT[6])=(4.70);

(CEB *> OUT[7])=(4.70);

(OEB *> OUT[0])=(1.30, 1.30, 1.10);
(OEB *> OUT[1])=(1.30, 1.30, 1.10);
(OEB *> 0UT[2])=(1.30, 1.30, 1.10);
(OEB *> 0OUT[3])=(1.30, 1.30, 1.10);
(OEB *> OUT[4])=(1.30, 1.30, 1.10);
(OEB *> OUT[5])=(1.30, 1.30, 1.10);
(OEB *> OUT[6])=(1.30, 1.30, 1.10);
(OEB *> OUT[7])=(1.30, 1.30, 1.10);

// setup & hold, minimum pulse width timing checks

$setup (negedge A, negedge CEB &&& check CEB A, 0. 00,
notifier CEB A);

$setup (negedge IN, negedge CEB &&& check CEB IN, 0.00,
notifier CEB_IN) ;

$setup (negedge WEB, negedge CEB &&& check CEB_WEB, 0. 00,
notifier CEB_WEB) ;

$setup (posedge A, negedge CEB &&& check CEB A, 0. 00,
notifier CEB A);

$setup (posedge IN, negedge CEB &&& check CEB IN, 0.00,
notifier CEB_IN) ;

$setup (posedge WEB, negedge CEB &&& check CEB_WEB, 0. 00,
notifier CEB_WEB) ;

$hold (negedge CEB, negedge A &&& check CEB A, 1.30, notifier CEB A);

$hold (negedge CEB, negedge IN &&& check CEB IN, 4. 90,
notifier CEB IN);

$hold(negedge  CEB, negedge WEB &&& check CEB_WEB, 4. 90,
notifier CEB_WEB) ;

$hold(negedge CEB, posedge A &&& check CEB A, 1.30, notifier CEB A);



$hold(negedge CEB, posedge IN &&& check CEB_IN, 4. 90,
notifier CEB IN);

$hold (negedge  CEB, posedge WEB  &&& check CEB WEB, 4. 90,
notifier CEB WEB) ;

$width (posedge CEB &&& check CEB, 0.00, 0, notifier CEB);

$width (negedge CEB &&& check CEB, 0.00, 0, notifier CEB);

endspecify

endmodule
"nosuppress faults

“endcelldefine

3. ram_syls_8052

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

/* TSMC Verilog modle of memory cell ram_syls v1.1 */

/* Created by Albert Hung-Chun Li , Date 12/18/96 */

/* Revision for conditional timing check , 04/02/97 */

/* Description */
/* Synchronous one port RAM separated 10 */

/* Ports */
/* A . address input buffer */

/* IN :datainput port */

/* OUT : data output port */
/* CEB : chip enable */

/* WEB : write enable */



/* OEB : output enable */

1* Parameters */
1* numAddr  : number of address lines */

/* numOut : number of bits per word */

/* wordDepth : number of words */

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

“timescale 1ns/10ps
“celldefine

module ram_syls 8052(EX, A, CEB, WEB, OEB, IN, OUT,

notifier CEB_WEB, notifier CEB_A, notifier CEB_IN,
notifier CEB,
check_CEB_WEB, check_CEB_A, check_CEB_IN, check_CEB);
parameter numAddr = 1,
numOut = 1,

wordDepth = 2;

input CEB, WEB, OEB, EX;

input [numAddr-1:0] A;

input [numOut-1:0] IN;

output [numOut-1:0] OUT;

input notifier CEB_WEB, notifier CEB_A, notifier _CEB_IN, notifier_CEB;
output check CEB_WEB, check_CEB_A, check_CEB_IN, check_CEB;

“protect

reg check_CEB_WEB, check_CEB_A, check_CEB_IN, check_CEB;
reg [numOut-1:0] intBus;

reg [numOut-1:0] memory[wordDepth-1:0];

reg wr_flag, rd_flag, lastCEB;

reg [numAddr-1:0] address;



initial begin
check_ CEB_WEB = 1'b1;
check CEB_A =1'bl;
check_ CEB_IN =1'b0;
check _CEB =1bl;

end

/Izab add

initial

#10

if(EX) $readmemb("extend_SRAM.dat", memory);
else $readmemb("SRAM.dat", memory);

wire[7:0] sram0 = memory[0];

wire[7:0] sraml = memory[1];

wire[7:0] sram8 = memory[8];

assign OUT = OEB ? {numOut{1'bz}} : intBus;

always @(OEB)
begin
if ((OEB === 1'bx) || (OEB === 1'bz))
$display("%m> OEB is unknown so output unknown %.1f" $realtime);

end

always @(WEB) begin
if (WEB===1'b0)
check_CEB_IN = 1'b1;
else
check_CEB_IN = 1'b0;

end

always @(CEB) begin



if ((CEB === 1'bx) || (CEB === 1'bz)) begin
$display ("%m> CEB is unknown at time %.1f", $realtime);
address = {numAddr{1'bx}};
intBus = {numOut{1'bx}};

end else if ((CEB == 1'00) && (lastCEB == 1'b1)) begin

address = A;

rd_flag = 0;

wr_flag = 0;

if (WEB == 1'b1) intBus = {numOut{1'bx}};

if (address === 1'bx) begin /------ CHECK ADDRESS

/I$display("%m> Address is unknown - cannot access memory %.1f",
$realtime);
end else if (address >= wordDepth) begin
$display("%m> Address is out of range - cannot access memory %.1f"
$realtime);

end else begin : rw_cycle

if (WEB ==1'b1) begin f]--mmmm- READ CYCLE START
rd_flag = 1;
intBus = memory[address];

end else if (WEB == 1'b0) begin //-------- WRITE CYCLE START
wr_flag = 1;

memory[address] = IN;
end else begin /]-------- UNKNOWN CYCLE
/I$display("%m> WEB is unknown at start of output cycle %.1f",
$realtime);
intBus = {numOut{1'bx}};
memory[address] = {numOut{1'bx}};
end
end
end

lastCEB = CEB ;



end

task MemErr;
begin
#0 disable rw_cycle;
if (rd_flag) intBus = {numOut{1'bx}};
if (wr_flag) memory[address] = {numOut{1'bx}};

rd_flag = 0;
wr_flag = 0;
end
endtask

always @notifier_CEB_WEB begin
$display ("%m> WEB setup/hold time not met so WEB unknown %.1f", $realtime);
MemeErr;

end

always @notifier_CEB_A begin

$display ("%m> Address setup/hold time not met so address unknown %.1f",
$realtime);

MemErr;

address = {numAddr{1'bx}};

end

always @notifier_CEB_IN begin
$display ("%m> Data setup/hold time not met so data unknown %.1f", $realtime);
disable rw_cycle;
if (wr_flag) memory[address] = {numOut{1'bx}};
wr_flag = 0;

end



always @notifier_CEB begin
$display("%m> Clock cycle time too short - cycle terminated %.1f", $realtime);
MemErr;

end

“endprotect

endmodule

“endcelldefine

4. TSMC EEX ¥

// TSMC Standard Cell Function Library Ver
// Model Type: AN2Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN2D1 (A1, A2, Z);
input Al, A2;
output Z;
and (Z, A1, A2);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN2Dx , Mon Nov 24 11:08:44 CST 1997

“timescale lns / 10ps



“celldefine
module AN2D2 (A1, A2, 7);
input Al, AZ;
output Z;
and (z, Al, A2);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN2Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN2D3 (A1, A2, Z);
input Al, A2;
output Z;
and (Z, AL, A2);
specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN3Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps

“celldefine



module AN3D1 (Al, A2, A3, Z);
input Al, A2, A3;
output Z;
and (Z, A1, A2, A3);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN3Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN3D2 (Al, A2, A3, Z);
input Al, A2, A3;
output Z;
and (Z, A1, A2, A3);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN3Dx , Mon Nov 24 11:08:44 CST 1997

“timescale lns / 10ps



“celldefine
module AN3D3 (A1, A2, A3, Z7);
input Al, A2, A3;
output Z;
and (Z, AL, A2, A3);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 2)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN4Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN4D1 (Al, A2, A3, A4, 7);
input Al, A2, A3, A4;
output Z;
and (Z, A1, A2, A3, A4);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: AN4Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN4D2 (A1, A2, A3, A4, 7);
input Al, A2, A3, A4;
output Z;
and (Z, Al, A2, A3, A4);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN4Dx , Mon Nov 24 11:08:44 CST 1997
“timescale lns / 10ps
“celldefine
module AN4D3 (Al, A2, A3, A4, 7);
input Al, A2, A3, A4;
output Z;
and (Z, Al, A2, A3, A4);
specify
(AL => 2)=(0, 0);
(A2 => 72)=(0, 0);
(A3 => 2)=(0, 0);
(A4 => 7)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN5Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps
“celldefine
module AN5D1 (Al, A2, A3, A4, A5, 7Z);
input Al, A2, A3, A4, A5;
output Z;
and (Z, Al, A2, A3, A4, A5);
specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 2)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN5Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps
“celldefine
module AN5D2 (A1, A2, A3, A4, A5, Z7);
input Al, A2, A3, A4, Ab;
output Z;
and (Z, Al, A2, A3, A4, A5);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);



(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN6Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps
“celldefine
module AN6D1 (Al, A2, A3, A4, A5, A6, 7);
input Al, A2, A3, A4, A5, A6;
output Z;
and (Z, A1, A2, A3, A4, A5, A6);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 2)=(0, 0);
(A6 => 2)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AN6Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps

“celldefine

module AN6D2 (A1, A2, A3, A4, A5, A6, 7Z);



input Al, A2, A3, A4, A5, AG6;
output Z;
and (Z, Al, A2, A3, A4, A5, A6);
specify

(A1 => 7)=(0, 0);

(A2 => 7)=(0, 0);

(A3 => 7)=(0, 0);

(A4 => 7)=(0, 0);

(A5 => 7)=(0, 0);

(A6 => 72)=(0, 0);
endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN7Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps
“celldefine
module AN7D1 (Al, A2, A3, A4, A5, A6, A7, 7);
input Al, A2, A3, A4, A5, A6, AT7;
output Z;
and (Z, Al, A2, A3, A4, A5, A6, A7);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 2)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 2)=(0, 0);
(A6 => 72)=(0, 0);
(A7 => 7)=(0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN7Dx , Mon Nov 24 11:08:45 CST 1997
“timescale lns / 10ps
“celldefine
module AN7D2 (A1, A2, A3, A4, A5, A6, A7, 7);
input Al, A2, A3, A4, A5, A6, AT;
output Z;
and (Z, Al, A2, A3, A4, A5, A6, AT7);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 72)=(0, 0);
(A7 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN8Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ANSD1 (Al, A2, A3, A4, A5, A6, A7, A8, 7);
input Al, A2, A3, A4, A5, A6, A7, AS;
output Z;
and (z, A1, A2, A3, A4, A5, A6, A7, A8);



specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 7)=(0, 0);
(A7 => 7)=(0, 0);
(A8 => 7)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AN8Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module AN8D2 (Al, A2, A3, A4, A5, A6, A7, A8, 7);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output Z;
and (Z, Al, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 2)=(0, 0);
(A6 => 2)=(0, 0);
(A7 => 7)=(0, 0);
(A8 => 7)=(0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AOI211Dx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module AOT211D0O (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

and (A, AL, A2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I211Dx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module AOT211D1 (Al, A2, B, C, ZN);

input Al, A2, B, C;



output ZN;

and (A, Al, A2):
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I211Dx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module AOT211DIH (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

and (A, Al, A2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI211Dx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module AOT211D2 (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

and (A, Al, A2):
nor (ZN, A, B, O);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AOI211Dx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module AOT211D3 (Al, A2, B, C, ZN);



input Al, A2, B, C;

output ZN;

and (A, Al, A2):
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI21Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOI21D0 (A1, A2, B, ZN);

input Al, A2, B;

output ZN;

and (A, AL, A2);
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI21Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOI21D1 (A1, A2, B, ZN);

input Al, A2, B;

output ZN;

and (A, Al, A2):
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI21Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT21D1H (A1, A2, B, ZN);

input Al, A2, B;



output ZN;

and (A, Al, A2):
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI21Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT21D2 (A1, A2, B, ZN);

input Al, A2, B;

output ZN;

and (A, Al, A2);
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI21Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT21D3 (A1, A2, B, ZN);

input Al, A2, B:

output ZN;

and (A, Al, A2);
nor (ZN, A, B);

specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I221Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOI221D0 (Al, A2, B1, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;



and (A, AL, A2);
and (B, Bl, B2);
nor (ZN, A, B, C);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: A0OI221Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT221D1 (Al, A2, BI, B2, C, ZN);

input Al, A2, B1l, B2, C;

output ZN;

and (A, A1, A2);
and (B, Bl, B2);
nor (ZN, A, B, CO);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I221Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT221D1H (Al, A2, B1, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;

and (A, Al, A2);
and (B, Bl, B2);
nor (ZN, A, B, C);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I221Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT221D2 (Al, A2, BI, B2, C, ZN);



input Al, A2, B1l, B2, C;

output ZN;

and (A, Al, A2);
and (B, Bl, B2);
nor (ZN, A, B, C);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I221Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT221D3 (Al, A2, B1, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;

and (A, A1, A2);
and (B, B1, B2);
nor (ZN, A, B, CO);
specify

(A1 => ZN)=(0, 0);



(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I222Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module A0T222D0 (Al, A2, BI, B2, Cl, C2, ZN);

input Al, A2, BI1, B2, Cl, C2Z;

output ZN;

and (A, AL, A2);
and (B, Bl, B2);
and (c, c1, €2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => zZN)=(0, 0);
(€2 => ZN)=(0, 0);

endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I222Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT222D1 (Al, A2, BI, B2, Cl, C2, ZIN);

input Al, A2, BI1, B2, Cl, C2;

output ZN;

and (A, AL, A2);
and (B, Bl, B2);
and (c, c1, €2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: A0I222Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine



module AOT222D1H (Al, A2, B1, B2, Cl, C2, ZN);

input Al, A2, Bl1, B2, Cl, C2;

output ZN;

and (A, AL, A2);
and (B, Bl, B2);
and (c, C1, €2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I222Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module A0T222D2 (Al, A2, B1, B2, Cl, C2, ZN);

input Al, A2, B1, B2, C1, C2;

output ZN;

and (A, AL, A2);



and (B, Bl, B2);
and (c, C1, C2):
nor (ZN, A, B, O);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I222Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module A0T222D3 (Al, A2, B1, B2, Cl, C2, ZN);

input Al, A2, B1, B2, C1, C2;

output ZN;

and (A, A1, A2);
and (B, B1, B2);
and (c, c1, €2);
nor (ZN, A, B, C);

specify
(A1 => ZN)=(0, 0);



(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I22Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps

“celldefine

module AOT22D0 (A1, A2, Bl, B2, ZN);

input Al, A2, B1l, B2;

output ZN;

and (A, AL, A2);
and (B, Bl, B2);
nor (ZN, A, B);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: A0I22Dx , Mon Nov 24 11:09:11 CST 1997
“timescale lns / 10ps
“celldefine

module AOT22D1 (Al, A2, Bl, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

and (A, Al, A2);
and (B, B1, B2);
nor (ZN, A, B);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I22Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT22D1H (Al, A2, BI, B2, ZN);

input Al, A2, Bl1l, B2;

output ZN;

and (A, AL, A2);
and (B, Bl, B2);



nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I22Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT22D2 (A1, A2, Bl, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

and (A, A1, A2);
and (B, Bl, B2);
nor (ZN, A, B);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: A0I22Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module A0T22D3 (A1, A2, B1, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

and (A, A1, A2);
and (B, Bl, B2);
nor (ZN, A, B);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI31Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOI31DO (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

and (A, AL, A2, A3);



nor (ZN, A, B);

specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI31Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOI31D1 (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

and (A, Al, A2, A3);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: AOI31Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT31D1H (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

and (A, AL, A2, A3);
nor (ZN, A, B);

specify
(A1 => ZIN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI31Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOI31D2 (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;



and (A, AL, A2, A3);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI31Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT31D3 (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

and (A, Al, A2, A3);
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I32Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT32D0 (A1, A2, A3, B1, B2, ZN);

input Al, A2, A3, Bl, BZ;

output ZN;

and (A, AL, A2, A3);
and (B, Bl, B2):
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AO0I32Dx , Mon Nov 24 11:09:12 CST 1997
“timescale 1lns / 10ps

“celldefine

module AOT32D1 (A1, A2, A3, Bl, B2, ZN);



input Al, A2, A3, Bl, B2;

output ZN;

and (A, Al, A2, A3);
and (B, Bl, B2);
nor (ZN, A, B);

specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AOI32Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT32D1H (Al, A2, A3, B1, B2, ZIN);

input Al, A2, A3, Bl, B2;

output ZN;
and (A, Al, A2, A3);
and (B, B1, B2):

nor (ZN, A, B);

specify



(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: A0I32Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT32D2 (A1, A2, A3, Bl, B2, ZN);

input Al, A2, A3, Bl, BZ;

output ZN;

and (A, AL, A2, A3);
and (B, B1, B2);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: AOI32Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT32D3 (A1, A2, A3, BIl, B2, ZN);

input Al, A2, A3, Bl, BZ;

output ZN;

and (A, AL, A2, A3);
and (B, Bl, B2):
nor (ZN, A, B);

specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AOI33Dx , Mon Nov 24 11:09:12 CST 1997
“timescale 1lns / 10ps

“celldefine

module AOT33D0 (A1, A2, A3, BI1, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;



output ZN;

and (A, Al, A2, A3);
and (B, B1, B2, B3);
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI33Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT33D1 (Al, A2, A3, B1, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;
and (A, Al, A2, A3);
and (B, B1, B2, B3);

nor (ZN, A, B);

specify



(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI33Dx , Mon Nov 24 11:09:13 CST 1997
“timescale lns / 10ps

“celldefine

module AOT33DIH (Al, A2, A3, B1, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

and (A, Al, A2, A3);
and (B, B1, B2, B3);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AOI33Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine

module AOT33D2 (Al, A2, A3, B1, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

and (A, AL, A2, A3);
and (B, B1, B2, B3);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: AOI33Dx , Mon Nov 24 11:09:12 CST 1997
“timescale lns / 10ps

“celldefine



module AOT33D3 (Al, A2, A3, BIl, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

and (A, AL, A2, A3);
and (B, Bl, B2, B3);
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AS1Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module ASID1 (A, B, CI, ADD, S, CO);

input A, B, CI, ADD;

output S, CO;

Xnor (B1, B, ADD);
Xor (S, A, B1, CI);



and (n3, A, CI);
and (n4, BL, CI);
and (n5, A, Bl);
or (CO, n3, n4, nb);

specify
(A => C0)=(0, 0);
(A => 8)=(0, 0);
(ADD => C0)=(0, 0);
(ADD => §)=(0, 0);
(B => €0)=(0, 0);
(B =>8)=(0, 0);
(CI => €0)=(0, 0);
(CI => S)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: AS1Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module AS1D2 (A, B, CI, ADD, S, CO);

input A, B, CI, ADD;

output S, CO;

xnor (B1, B, ADD);
Xor (S, A, B1, CI);
and (n3, A, CI);

and (n4, B1, CI);



and (nb, A, Bl);
or (CO, n3, n4, nbH);

specify
(A => C0)=(0, 0);
(A =>8)=(0, 0);
(ADD => €0)=(0, 0);
(ADD => §)=(0, 0);
(B => C0)=(0, 0);
(B => 8)=(0, 0);
(CI => €0)=(0, 0);
(CI => S)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BHDx , Mon Nov 24 11:08:38 CST 1997
“timescale lns / 10ps
“celldefine
module BHD1 (Z) ;

inout Z;

trireg (small) #(0.01, 0.01, 1.00E30) Z;
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps

“celldefine

module BUF1 (I, Z):



input I;
output Z;
buf (z, 1);
specify
(I =>7)=00, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUF2 (I, Z7);

input I;

output Z;

buf (z, 1);

specify

(I =>17)=00, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUF3 (I, 7);
input I;
output Z;
buf (z, 1);



specify
(I => 72)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUF4 (I, Z7);

input I;

output Z;

buf (z, 1I):

specify

(I => 72)=00, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUF5 (I, Z);

input I;

output Z;

buf (z, 1I):

specify

(I =>17)=00, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUF6 (I, Z7);

input I;

output Z;

buf (z, 1);

specify

(I =>17)=00, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUFT1 (I, OE, Z);
input I, OE;

output Z;

bufifl (Z, I, OE);

always @(Z)
begin
if (!$test$plusargs(“bus conflict off”))

if ($countdrivers(Z) && (Z === 1’ bx))



$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I =>7)=00, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUFT2 (I, OE, Z);
input I, OE;

output Z;

bufifl (Z, I, OE);

always @(Z)
begin
if (!$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => 2)=(0, 0);
(OE => Z)=(0, 0, 0, 0, 0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUFT3 (I, OE, Z);
input I, OE;

output Z;

bufifl (Z, I, OE);

always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => 72)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps

“celldefine



module BUFT4 (I, OE, Z):
input I, OE;

output Z;

bufifl (Z, I, OE);

always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I =>72)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module BUFT5 (I, OE, Z7);
input I, OE;

output Z;

bufifl (Z, I, OE);

always @(Z)



begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => 72)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTNx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module BUFTN1 (I, OEN, Z7);

input I, OEN;

output Z;

bufif0 (Z, I, OEN);

always @(Z)
begin
if (!$test$plusargs (“"bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end



specify
(I => 2)=(0, 0);
(OEN => Z)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: BUFINx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module BUFTN2 (I, OEN, Z7);

input I, OEN;

output Z;

bufif0 (Z, I, OEN);

always @(Z)
begin
if (!$test$plusargs (“"bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => 7)=(0, 0);
(OEN => 72)=(0, 0, 0, 0, 0, 0):

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: BUFTNx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module BUFTN3 (I, OEN, 7);

input I, OEN;

output Z;

bufif0 (Z, I, OEN);

always @(Z)
begin
if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I =>72)=(0, 0);
(OEN => 7)=(0, 0, 0, 0, 0, 0):

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: BUFTNx , Mon Nov 24 11:08:40 CST 1997



“timescale lns / 10ps
“celldefine

module BUFTN4 (I, OEN, 7);

input I, OEN;

output Z;

bufif0 (Z, I, OEN);

always @(Z)
begin
if (!$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => 72)=(0, 0);
(OEN => 7)=(0, 0, 0, 0, 0, 0):

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: BUFTNx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module BUFTN5 (I, OEN, Z7);

input I, OEN;



output Z;

bufif0 (Z, I, OEN);

always @(Z)
begin
if (!$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => 2)=(0, 0);
(OEN => Z)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: CNTCNx , Mon Nov 24 11:08:57 CST 1997
“timescale lns / 10ps

“celldefine

module CNTCN1 (CI, CP, CDN, Q, QN, CO);

input CI, CP, CDN;
output Q, QN, CO;

buf (CDN i, CDN);
reg notifier;

pullup (SDN) ;



and (CP_check, CDN 1, SDN) ;

Xor (D, CI, Q buf);

tsme dff (Q buf, D, CP, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q_buf);

and (CO, Q buf, CI);

specify

(CDN => €0)=(0, 0);

(CDN => Q)=(0, 0);

(CDN => QN)=(0, 0);

(CI => c0)=(0, 0);

(CP => €0)=(0, 0);

(CP => Q)=(0, 0);

(CP => QN)=(0, 0);

$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier);
$setup (posedge CI , posedge CP &&& CP check, 0, notifier);
$setup(negedge CI , posedge CP &&& CP check, 0, notifier);
$hold (posedge CP , posedge CI &&& CP check, 0, notifier);
$hold (posedge CP ,negedge CI &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);

$width(negedge CDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: CNTCSNx , Mon Nov 24 11:08:57 CST 1997
“timescale lns / 10ps
“celldefine

module CNTCSN1 (CI, CP, CDN, SDN, Q, QN, CO);

input CI, CP, CDN, SDN;
output Q, QN, CO;

buf (CDN i, CDN);
buf (SDN i, SDN):

reg notifier;

and (CP_check, CDN_i, SDN_ i);

xor (D, CI, Q_buf);

tsme dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q buf);

not (QN_buf, Q buf);

and (QN, QN_buf, SDN_i);

not (QNN, QN) ;

and (CO, QNN, CI);

reg flag;

always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin
$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;
end
if (SDN i!==1"Db0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);

end

end



flag = ((CDN_i===1"b0)&&(SDN_i ===1"h0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end
end

end

specify
(CDN => €0)=(0, 0);
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CI => c0)=(0, 0);
(CP => €0)=(0, 0);
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(SDN => €0)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier):
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier);
$setup (posedge CI, posedge CP &&& CP check, 0, notifier);
$setup (negedge CI, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge CI &&& CP check, 0, notifier);
$hold (posedge CP, negedge CI &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);



$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DEC2Dx , Mon Nov 24 11:08:58 CST 1997
“timescale lns / 10ps
“celldefine
module DEC2D1 (AO, Al, ZON, ZIN, Z2N, Z3N);
input A0, Al;
output ZON, ZIN, Z2N, Z3N;
not (AON, A0) ;
not (AIN, A1) ;
nand  (ZON, AIN, AON);
nand (ZIN, AIN, AO):
nand (Z2N, Al, AON);
nand (Z3N, Al, A0);
specify
(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(A1 => Z0N)=(0, 0);
(A1 => 21N)=(0, 0);
(A1 => z2N)=(0, 0);
(A1 => Z3N)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: DEC2Dx , Mon Nov 24 11:08:58 CST 1997
“timescale lns / 10ps
“celldefine
module DEC2D2 (AO, Al, ZON, ZIN, Z2N, Z3N);
input A0, Al;
output ZON, ZIN, Z2N, Z3N;
not (AON, A0) ;
not (AIN, A1) ;
nand (ZON, AIN, AON) ;
nand (ZIN, AIN, AO0);
nand (Z2N, Al, AON);
nand (Z3N, Al, A0);
specify
(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(A1 => ZoN)=(0, 0);
(A1 => Z1N)=(0, 0);
(A1 => 72N)=(0, 0);
(A1 => Z3N)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DEC3Dx , Mon Nov 24 11:08:58 CST 1997
“timescale lns / 10ps

“celldefine



module DEC3D0O (A0, Al, A2, ZON, ZIN, Z2N, Z3N, 74N, Z5N, Z6N, Z7N);

input AO, Al, AZ;
output ZON, ZIN, Z2N, Z3N, Z4N, Z5N, Z6N, Z7N;
not (AON, AO0);
not (AIN, Al);
not (A2N, A2);
nand  (ZON, A2N, AIN, AON);
nand  (ZIN, A2N, AIN, AO0);
nand  (Z2N, A2N, Al, AON);
nand  (Z3N, A2N, Al, AO0);
nand  (Z4N, A2, AIN, AON);
nand  (Z5N, A2, AIN, AO);
nand  (Z6N, A2, Al, AON);
nand  (Z7N, A2, Al, AO);
specify

(A0 => ZON)=(0, 0);

(A0 => Z1IN)=(0, 0);

(A0 => Z2N)=(0, 0);

(A0 => Z3N)=(0, 0);

(A0 => Z4N)=(0, 0);

(A0 => Z5N)=(0, 0);

(A0 => Z6N)=(0, 0);

(A0 => Z7TN)=(0, 0);

(A1 => ZON)=(0, 0);

(A1 => Z1N)=(0, 0);

(A1 => Z2N)=(0, 0);

(A1 => Z3N)=(0, 0);

(A1 => Z4aN)=(0, 0);

(A1 => Z5N)=(0, 0);

(A1 => Z6N)=(0, 0);

(A1 => ZTN)=(0, 0);



(A2 => ZON)=(0, 0);
(A2 => ZIN)=(0, 0);
(A2 => 7Z2N)=(0, 0);
(A2 => Z3N)=(0, 0);
(A2 => 7Z4N)=(0, 0);
(A2 => 7Z5N)=(0, 0);
(A2 => 7Z6N)=(0, 0);
(A2 => Z7N)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DEC3Dx , Mon Nov 24 11:08:58 CST 1997
“timescale lns / 10ps
“celldefine
module DEC3D1 (A0, Al, A2, ZON, ZIN, Z2N, Z3N, Z4N, Z5N, Z6N, Z7N);
input A0, Al, AZ2;
output ZON, ZIN, Z2N, Z3N, Z4N, Z5N, Z6N, Z7N;
not (AON, AO0) ;
not (AIN, Al);
not (A2N, A2);
nand  (ZON, A2N, AIN, AON);
nand  (ZIN, A2N, AIN, A0);
nand  (Z2N, A2N, Al, AON);
nand  (Z3N, A2N, Al, AO0);
nand  (Z4N, A2, AIN, AON);
nand  (Z5N, A2, AIN, AO);
nand  (Z6N, A2, Al, AON);
nand  (Z7N, A2, Al, AO);

specify



(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(A0 => Z4N)=(0, 0);
(A0 => Z5N)=(0, 0);
(A0 => Z6N)=(0, 0);
(A0 => Z7N)=(0, 0);
(A1 => ZON)=(0, 0);
(A1 => ZIN)=(0, 0);
(A1 => Z2N)=(0, 0);
(A1 => Z3N)=(0, 0);
(A1 => Z4N)=(0, 0);
(A1 => Z5N)=(0, 0);
(A1 => Z6N)=(0, 0);
(A1 => Z7N)=(0, 0);
(A2 => ZON)=(0, 0);
(A2 => ZIN)=(0, 0);
(A2 => 72N)=(0, 0);
(A2 => Z3N)=(0, 0);
(A2 => 7Z4N)=(0, 0);
(A2 => Z5N)=(0, 0);
(A2 => 7Z6N)=(0, 0);
(A2 => ZTN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DEC3Dx , Mon Nov 24 11:08:58 CST 1997

“timescale lns / 10ps



“celldefine
module DEC3D2 (A0, Al, A2, ZON, ZIN, Z2N, Z3N, Z4N, Z5N, Z6N, Z7N);

input AO, Al, AZ;
output ZON, ZIN, Z2N, Z3N, Z4N, Z5N, Z6N, Z7N;
not (AON, AO0);
not (AIN, Al);
not (A2N, A2);
nand  (ZON, A2N, AIN, AON);
nand  (ZIN, A2N, AIN, AO0);
nand  (Z2N, A2N, Al, AON);
nand  (Z3N, A2N, Al, AO0);
nand  (Z4N, A2, AIN, AON);
nand  (Z5N, A2, AIN, AO);
nand  (Z6N, A2, Al, AON);
nand  (Z7N, A2, Al, AO);
specify

(A0 => ZON)=(0, 0);

(A0 => Z1IN)=(0, 0);

(A0 => Z2N)=(0, 0);

(A0 => Z3N)=(0, 0);

(A0 => Z4N)=(0, 0);

(A0 => Z5N)=(0, 0);

(A0 => Z6N)=(0, 0);

(A0 => Z7TN)=(0, 0);

(A1 => ZON)=(0, 0);

(A1 => ZIN)=(0, 0);

(A1 => Z2N)=(0, 0);

(A1 => Z3N)=(0, 0);

(A1 => Z4N)=(0, 0);

(A1 => Z5N)=(0, 0);

(A1 => Z6N)=(0, 0);



(AL => ZTN)=(0, 0);
(A2 => ZON)=(0, 0);
(A2 => ZIN)=(0, 0);
(A2 => 7Z2N)=(0, 0);
(A2 => Z3N)=(0, 0);
(A2 => 7Z4N)=(0, 0);
(A2 => 7Z5N)=(0, 0);
(A2 => Z6N)=(0, 0);
(A2 => Z7N)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DECN2Dx , Mon Nov 24 11:08:59 CST 1997
“timescale lns / 10ps

“celldefine

module DECN2DO (AO, Al, EN, ZON, ZIN, Z2N, Z3N);

input AO, Al, EN;
output ZON, ZIN, Z2N, Z3N;

not (AON, AO0);

not (AIN, Al1);

not (ENB, EN);

nand  (ZON, AIN, AON, ENB);
nand  (ZIN, AIN, AO, ENB);
nand  (Z2N, Al, AON, ENB);
nand  (Z3N, Al, AO, ENB);

specify



(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(AL => ZON)=(0, 0);
(A1 => ZIN)=(0, 0);
(A1 => Z2N)=(0, 0);
(A1 => Z3N)=(0, 0);
(EN => ZON)=(0, 0);
(EN => ZIN)=(0, 0);
(EN => 7Z2N)=(0, 0);
(EN => Z3N)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DECN2Dx , Mon Nov 24 11:08:59 CST 1997
“timescale lns / 10ps

“celldefine

module DECN2D1 (AO, Al, EN, ZON, ZIN, Z2N, Z3N);

input AO, Al, EN;
output ZON, ZIN, Z2N, Z3N;

not (AON, AO0) ;
not (AIN, Al);
not (ENB, EN);
nand  (ZON, AIN, AON, ENB);
nand  (ZIN, AIN, AO, ENB);
nand  (Z2N, Al, AON, ENB);



nand (Z3N, Al, AO, ENB);

specify
(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(A1 => ZON)=(0, 0);
(A1 => ZIN)=(0, 0);
(A1 => Z2N)=(0, 0);
(A1 => Z3N)=(0, 0);
(EN => ZON)=(0, 0);
(EN => ZIN)=(0, 0);
(EN => Z2N)=(0, 0);
(EN => Z3N)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DECN2Dx , Mon Nov 24 11:08:59 CST 1997
“timescale 1lns / 10ps

“celldefine

module DECN2D2 (AO, Al, EN, ZON, ZIN, Z2N, Z3N);

input AO, Al, EN;
output ZON, ZIN, Z2N, Z3N;

not (AON, AO0):
not (AIN, Al);
not (ENB, EN);



nand  (ZON, AIN, AON, ENB);
nand  (ZIN, AIN, AO, ENB);
nand  (Z2N, Al, AON, ENB);
nand  (Z3N, Al, AO, ENB);

specify
(A0 => ZON)=(0, 0);
(A0 => ZIN)=(0, 0);
(A0 => Z2N)=(0, 0);
(A0 => Z3N)=(0, 0);
(A1 => ZON)=(0, 0);
(A1 => ZIN)=(0, 0);
(A1 => Z2N)=(0, 0);
(A1 => Z3N)=(0, 0);
(EN => ZON)=(0, 0);
(EN => ZIN)=(0, 0);
(EN => Z2N)=(0, 0);
(EN => Z3N)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DELx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module DEL2 (I, Z7);
input I;
output Z;
buf (z, 1);

specify



(I => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DELx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module DEL3 (I, Z7);

input I;

output Z;

buf (z, 1);

specify

(I => 72)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DELx , Mon Nov 24 11:08:39 CST 1997
“timescale lns / 10ps
“celldefine
module DEL5 (I, Z);

input I;

output Z;

buf (z, I):

specify

(I =>17)=00, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFCNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps
“celldefine
module DFCN1 (D, CP, CDN, Q, QN);
input D, CP, CDN;

output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN);

and (CP_check, CDN i, SDN);

tsme dff  (Q buf, D, CP, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q_buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN , 0, notifier);
$setup(posedge D , posedge CP &&& CP check , 0, notifier);
$setup(negedge D , posedge CP &&& CP check , 0, notifier);
$hold (posedge CP, posedge D &&& CP check , 0, notifier);
$hold (posedge CP,negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);



$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFCNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps
“celldefine
module DFCN2 (D, CP, CDN, Q, QN);
input D, CP, CDN;

output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN);

and (CP_check, CDN i, SDN);

tsmc_dff  (Q_buf, D, CP, CDN_i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):

$hold (posedge CP , posedge CDN , 0, notifier);

$setup(posedge D , posedge CP &&& CP check , 0, notifier);

$setup(negedge D , posedge CP &&& CP check , 0, notifier);



$hold (posedge CP, posedge D &&& CP check , 0, notifier):
$hold (posedge CP, negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFCNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps
“celldefine
module DFCN3 (D, CP, CDN, Q, QN);
input D, CP, CDN;

output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN):

and (CP_check, CDN i, SDN);

tsmc_dff  (Q_buf, D, CP, CDN_i, SDN, notifier);
buf (Q, Q_buf);

not (QN, Q_buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(cp => Q)=(0, 0);
(CP => QN)=(0, 0);



$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN , 0, notifier);
$setup (posedge D , posedge CP &&& CP check , 0, notifier);
$setup(negedge D , posedge CP &&& CP check , 0, notifier);
$hold (posedge CP, posedge D &&& CP check , 0, notifier);
$hold (posedge CP,negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width(negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFCNTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine

module DFCNT1 (D, CP, CDN, OE, Q, Z);

input D, CP, CDN, OE;

output Q, Z;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN):

and (CP_check, CDN i, SDN);

tsme _dff  (Q buf, D, CP, CDN i, SDN, notifier);
buf (Q, Q_buf);

bufifl (Z, Q buf, OE);



always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CDN => Q)=(0, 0);
(CDN => 7)=(0, 0);
(CP => Q=(0, 0);
(CP => 7)=(0, 0);
(OE => 7Z)=(0, 0, 0, 0, 0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier):
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup(negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width (posedge CDN, 0, 0, notifier):
$width(negedge CDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFCNTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine



module DFCNT2 (D, CP, CDN, OE, Q, Z);

input D, CP, CDN, OE;

output Q, Z;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN):

and (CP_check, CDN i, SDN);

tsme _dff  (Q buf, D, CP, CDN i, SDN, notifier);
buf (Q, Q_buf);

bufifl (Z, Q buf, OE);

always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CDN => Q)=(0, 0);
(CDN => 7)=(0, 0);
(CP => Q=(0, 0);
(CP => 7)=(0, 0);
(OE => Z)=(0, 0, 0, 0, 0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier):
$setup(posedge D, posedge CP &&& CP check, 0, notifier);
$setup(negedge D, posedge CP &&& CP check, 0, notifier);

$hold (posedge CP, posedge D &&& CP check, 0, notifier);



$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width(negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFCSNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps

“celldefine

module DFCSN1 (D, CP, CDN, SDN, Q, QN);

input D, CP, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN i, CDN);
buf (SDN i, SDN);
and (CP_check, CDN i, SDN i);

tsmc_dff (Q_buf, D, CP, CDN_i, SDN_ i, notifier);

buf (Q, Q_buf);

not (QN_buf, Q buf);

and (QN, QN buf, SDN i);
reg flag;

always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin

if (flag == 1) begin



if (CDN_i!==1"b0) begin

$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;

end
if (SDN i!==1"b0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);
end
end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %. 2fns.”
$realtime) ;
end

end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier):
$setup(posedge D , posedge CP &&& CP check , 0, notifier);
$setup(negedge D , posedge CP &&& CP check , 0, notifier);
$hold (posedge CP, posedge D &&& CP check , 0, notifier);
$hold (posedge CP,negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);



$width(negedge
$width (posedge
$width (negedge
$width (posedge
$width(negedge
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell
// Model Type: DFCSNx
“timescale lns / 10ps
“celldefine

module DFCSN2 (D, CP,

CP &&& CP_check, 0, 0, notifier);
CDN, 0, 0, notifier);
CDN, 0, 0, notifier);
SDN, 0, 0, notifier);
SDN, 0, 0, notifier);

Function Library Ver

, Mon Nov 24 11:09:02 CST 1997

CDN, SDN, Q, QN):

input D, CP, CDN, SDN;

output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i);

tsmc_dff (Q_buf, D, CP, CDN_i, SDN_ i, notifier);

buf (Q, Q_buf);
not (QN_buf, Q_buf);
and (QN, QN buf, SDN i);

reg flag;
always @(CDN i or

SDN i) begin

if ('$test$plusargs(“cdn sdn check off”)) begin

if (flag == 1) begin



if (CDN_i!==1"b0) begin

$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;

end
if (SDN i!==1"b0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);
end
end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %. 2fns.”
$realtime) ;
end

end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier):
$setup(posedge D , posedge CP &&& CP check , 0, notifier);
$setup(negedge D , posedge CP &&& CP check , 0, notifier);
$hold (posedge CP, posedge D &&& CP check , 0, notifier);
$hold (posedge CP,negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);



$width(negedge
$width (posedge
$width (negedge
$width (posedge
$width(negedge
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell
// Model Type: DFCSNx
“timescale lns / 10ps
“celldefine

module DFCSN3 (D, CP,

CP &&& CP_check, 0, 0, notifier);
CDN, 0, 0, notifier);
CDN, 0, 0, notifier);
SDN, 0, 0, notifier);
SDN, 0, 0, notifier);

Function Library Ver

, Mon Nov 24 11:09:02 CST 1997

CDN, SDN, Q, QN):

input D, CP, CDN, SDN;

output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i);

tsmc_dff (Q_buf, D, CP, CDN_i, SDN_ i, notifier);

buf (Q, Q_buf);
not (QN_buf, Q_buf);
and (QN, QN buf, SDN i);

reg flag;
always @(CDN i or

SDN i) begin

if ('$test$plusargs(“cdn sdn check off”)) begin

if (flag == 1) begin



if (CDN_i!==1"b0) begin

$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;

end
if (SDN i!==1"b0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);
end
end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %. 2fns.”
$realtime) ;
end

end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier):
$setup(posedge D , posedge CP &&& CP check , 0, notifier);
$setup(negedge D , posedge CP &&& CP check , 0, notifier);
$hold (posedge CP, posedge D &&& CP check , 0, notifier);
$hold (posedge CP,negedge D &&& CP check , 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);



$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width (negedge CDN, 0, 0, notifier):
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFCSNTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine

module DFCSNTL (D, CP, CDN, SDN, OE, Q, Z7);

input D, CP, CDN, SDN, OE;

output Q, Z;
buf (CDN i, CDN):
buf (SDN i, SDN);

reg notifier;

and (CP_check, CDN i, SDN i);

tsme_dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q buf);

bufifl (Z, Q buf, OE);

reg flag;

always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin



$display("%m > CDN is released at time %. 2fns.”, $realtime);
end
if (SDN i!==1"b0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end

end

flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0)) ;

if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,

$realtime) ;
end

end

end

always @(Z)
begin
if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CDN => Q)=(0, 0);
(CDN => 7)=(0, 0);
(CP => Q=(0, 0);
(CP => 7)=(0, 0);
(OE => Z)=(0, 0, 0, 0, 0, 0);
(SDN => Q)=(0, 0);
(SDN => 7)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);



$recovery (posedge SDN,

posedge CP, 0,

notifier) ;

$hold (posedge CP , posedge SDN, 0, notifier):

$setup (posedge D, posedge CP &&& CP check, 0, notifier);

$setup (negedge D, posedge CP &&& CP check,
$hold (posedge CP , posedge

$hold (posedge CP , negedge

notifier);

O)
D &&& CP check, 0, notifier);
0,

D &&& CP_check,

notifier) ;

$width(posedge CP &&& CP check, 0, 0, notifier);

$width(negedge CP &&& CP check, 0, O,

$width (posedge CDN,
$width (negedge CDN,
$width (posedge SDN,
$width (negedge SDN,
endspecify
endmodule

“endcelldefine

0, 0,
0, 0,
0, 0,
0, 0,

notifier) :
notifier) :
notifier);

notifier);

// TSMC Standard Cell Function Library Ver

notifier) ;

// Model Type: DFCSNTx , Mon Nov 24 11:09:03 CST 1997

“timescale lns / 10ps

“celldefine

module DFCSNT2 (D, CP, CDN, SDN, OE, Q, Z7);

input D, CP, CDN, SDN, OE;

output Q, Z;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

reg notifier;

and (CP_check, CDN i, SDN 1i);
tsmc_dff (Q_buf, D, CP, CDN_i, SDN i,

buf (Q, Q buf);

notifier) ;



bufifl (Z, Q_buf, OE);

reg flag;
always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin

”

$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;
end
if (SDN i!==1"b0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);
end

end

flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;

if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,

$realtime) ;
end
end

end

always @(Z)
begin
if (!$test$plusargs(“bus conflict off”))
if ($countdrivers(Z) && (Z === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(CDN => Q)=(0, 0);
(CDN => 7)=(0, 0);



(cP => Q)=(0,
(cP => 7)=(o0,
(OE => 7)=(0,

0) ;
0);
0, 0, 0, 0, 0);

(SDN => Q)=(0, 0);
(SDN => 7)=(0, 0);

$recovery (posedge CDN,

posedge CP, 0,

notifier) ;

$hold (posedge CP , posedge CDN, 0, notifier);

$recovery (posedge SDN,

posedge CP, 0,

notifier) ;

$hold (posedge CP , posedge SDN, 0, notifier):

$setup (posedge D, posedge CP &&& CP check, 0, notifier);

$setup(negedge D, posedge CP &&& CP check, 0, notifier);

$hold (posedge CP , posedge

$hold (posedge CP , negedge

D &&& CP check, 0, notifier);

D &&& CP check, 0, notifier);

$width(posedge CP &&& CP check, 0, 0, notifier);

$width (negedge
$width (posedge
$width(negedge
$width (posedge
$width(negedge
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell
// Model Type: DFFx ,
“timescale lns / 10ps

“celldefine

module DFF1 (D, CP, Q, QN);

input D, CP;

output Q, QN;

CP &&& CP_check, 0, O,

CDN,
CDN,
SDN,
SDN,

0, 0,
0, 0,
0, 0,
0, 0,

notifier) :
notifier);
notifier) ;

notifier) ;

Function Library Ver

notifier) ;

Mon Nov 24 11:09:01 CST 1997



reg notifier;

pullup (CDN):

pullup (SDN) :

tsme dff (Q_buf, D, CP, CDN, SDN, notifier);
buf (Q, Q_buf);

not (QN, Q_buf);

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
$setup (posedge D , posedge CP, 0, notifier);
$setup (negedge D , posedge CP, 0, notifier);
$hold (posedge CP, posedge D, 0, notifier);
$hold (posedge CP,negedge D, 0, notifier);
$width (posedge CP, 0, 0, notifier);
$width(negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFFx , Mon Nov 24 11:09:01 CST 1997
“timescale lns / 10ps

“celldefine

module DFF2 (D, CP, Q, QN);

input D, CP;
output Q, QN;

reg notifier;



pullup (CDN);

pullup (SDN) :

tsme dff  (Q buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q_buf);

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
$setup (posedge D , posedge CP, 0, notifier);
$setup (negedge D , posedge CP, 0, notifier);
$hold (posedge CP, posedge D, 0, notifier);
$hold (posedge CP,negedge D, 0, notifier);
$width(posedge CP, 0, 0, notifier);
$width(negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFFx , Mon Nov 24 11:09:01 CST 1997
“timescale lns / 10ps

“celldefine

module DFF3 (D, CP, Q, QN);

input D, CP;
output Q, QN;

reg notifier;

pullup (CDN);
pullup (SDN) ;



tsme_dff (Q buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);
not (QN, Q buf);

specify
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
$setup (posedge D , posedge CP, 0, notifier);
$setup (negedge D , posedge CP, 0, notifier);
$hold (posedge CP, posedge D, 0, notifier);
$hold (posedge CP,negedge D, 0, notifier);
$width(posedge CP, 0, 0, notifier);
$width(negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFSNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps

“celldefine

module DFSN1 (D, CP, SDN, Q, QN);

input D, CP, SDN;

output Q, QN;

buf (SDN i, SDN);

reg notifier;

pullup (CDN);

and (CP_check, CDN, SDN i);:

tsmc_dff  (Q_buf, D, CP, CDN, SDN_ i, notifier);



buf (Q, Q buf);
not (QN, Q buf);

specify
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier):
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup(negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP, negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFSNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps

“celldefine

module DFSN2 (D, CP, SDN, Q, QN);

input D, CP, SDN;

output Q, QN;



buf (SDN_i, SDN);

reg notifier;

pullup (CDN):

and (CP_check, CDN, SDN i);

tsmc_dff  (Q_buf, D, CP, CDN, SDN i, notifier);
buf (Q, Q_buf);

not (QN, Q_buf);

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier):
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup (negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFSNx , Mon Nov 24 11:09:02 CST 1997
“timescale lns / 10ps

“celldefine



module DFSN3 (D, CP, SDN, Q, QN);

input D, CP, SDN;

output Q, QN;

buf (SDN_i, SDN);

reg notifier;

pullup (CDN):

and (CP_check, CDN, SDN 1i);

tsme _dff  (Q buf, D, CP, CDN, SDN i, notifier);
buf (Q, Q_buf);

not (QN, Q_buf);

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier);
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup(negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width (posedge SDN, 0, 0, notifier):
$width (negedge SDN, 0, 0, notifier):

endspecify

endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: DFSNTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine

module DFSNT1 (D, CP, SDN, OE, Q, Z);

input D, CP, SDN, OE;

output Q, Z;

buf (SDN_i, SDN);

reg notifier;

pullup (CDN);

and (CP_check, CDN, SDN i);

tsme _dff  (Q buf, D, CP, CDN, SDN i, notifier);
buf (Q, Q buf);

bufifl (Z, Q buf, OE);

always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CP => Q)=(0, 0);
(CP => 72)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
(SDN => Q)=(0, 0);
(SDN => 7)=(0, 0);



$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier):
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup (negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFSNTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine

module DFSNT2 (D, CP, SDN, OE, Q, Z);

input D, CP, SDN, OE;

output Q, Z;

buf (SDN_i, SDN);

reg notifier;

pullup (CDN):

and (CP_check, CDN, SDN i);

tsme _dff  (Q buf, D, CP, CDN, SDN i, notifier);
buf (Q, Q_buf);

bufifl (Z, Q buf, OE);



always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CP => Q)=(0, 0);
(CP => 7)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
(SDN => Q)=(0, 0);
(SDN => 7)=(0, 0);
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier);
$setup (posedge D, posedge CP &&& CP check, 0, notifier);
$setup(negedge D, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge D &&& CP check, 0, notifier);
$hold (posedge CP,negedge D &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier):
$width(negedge SDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: DFTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine



module DFT1 (D, CP, OE, Q, Z7);

input D, CP, OE;

output Q, Z;

reg notifier;

pullup (CDN);

pullup (SDN):

tsme dff  (Q buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);

bufifl (Z, Q buf, OE);

always @(Z)
begin
if (!$test$plusargs (“"bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CP => Q)=(0, 0);
(CP => 7)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
$setup (posedge D, posedge CP , 0, notifier);
$setup (negedge D, posedge CP , 0, notifier);
$hold (posedge CP ,posedge D, 0, notifier);
$hold (posedge CP ,negedge D, 0, notifier);
$width (posedge CP, 0, 0, notifier);
$width(negedge CP, 0, 0, notifier);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFTx , Mon Nov 24 11:09:03 CST 1997
“timescale lns / 10ps

“celldefine

module DFT2 (D, CP, OE, Q, Z7);

input D, CP, OE;

output Q, Z;

reg notifier;

pullup (CDN);

pullup (SDN):

tsme _dff  (Q buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);

bufifl (Z, Q buf, OE);

always @(Z)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(Z) && (Z === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(CP => Q)=(0, 0);
(CP => 7)=(0, 0);
(OE => 7)=(0, 0, 0, 0, 0, 0);
$setup (posedge D, posedge CP , 0, notifier);

$setup (negedge D, posedge CP , 0, notifier);



$hold (posedge CP ,posedge D, 0, notifier);
$hold (posedge CP ,negedge D, 0, notifier);
$width (posedge CP, 0, 0, notifier);
$width (negedge CP, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module DFX1 (DA, DB, SA, CP, Q, QN);

input DA, DB, SA, CP;

output Q, QN;

reg notifier;

pullup (CDN) ;

pullup (SDN) ;

not (SB, SA);

and (DA _check, CDN, SDN, SA);

and (DB check, CDN, SDN, SB);

tsmc_mux (D, DB, DA, SA);

tsme dff (Q_buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify

(CP => Q)=(0, 0);
(CP => QN)=(0, 0);



end
endmodu

“endcel

// TSMC
// Mode
“timesc
“cellde

module

inp

out

reg
pul
pul

not

$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP, negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP, 0, notifier);

$setup (negedge SA, posedge CP, 0, notifier);

$hold (posedge CP, posedge SA, 0, notifier);

$hold (posedge CP,negedge SA, 0, notifier);
$width(posedge CP, 0, 0, notifier);

$width(negedge CP, 0, 0, notifier);

specify

le

ldefine

Standard Cell Function Library Ver

1 Type: DFXx , Mon Nov 24 11:09:06 CST 1997
ale 1lns / 10ps

fine

DFX2 (DA, DB, SA, CP, Q, QN);

ut DA, DB, SA, CP;

put Q, QN;
notifier;
lup (CDN) ;
lup (SDN) ;
(SB, SA);



and
and
tsmc mux
tsme dff
buf

not

specify

(DA check, CDN, SDN, SA);

(DB_check, CDN, SDN, SB);

(D, DB, DA, SA);

(Q buf, D, CP, CDN, SDN, notifier);
(Q, Q_buf);

(QN, Q_buf);

(CP => Q)=(0, 0);
(CP => QN)=(0, 0);

$setup (posedge DA, posedge CP &&& DA check, 0, notifier);

$setup (negedge DA, posedge CP &&& DA check, 0, notifier);

$hold (posedge CP, posedge DA &&& DA check, O,

$hold (posedge CP, negedge DA &&& DA check, O,

notifier) ;

notifier) ;

$setup (posedge DB, posedge CP &&& DB check, 0, notifier);

$setup (negedge DB, posedge CP &&& DB check, 0, notifier);

$hold (posedge CP, posedge DB &&& DB check, 0,

$hold (posedge CP,negedge DB &&& DB check, O,

$setup (posedge SA, posedge CP, 0, notifier);

$setup (negedge SA, posedge CP, 0, notifier);

$hold (posedge CP, posedge SA, 0, notifier);

$hold (posedge CP, negedge SA, 0, notifier);

$width(posedge CP, 0, 0, notifier);

$width(negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXx , Mon Nov 24 11:09:06 CST 1997

“timescale lns / 10ps

notifier) ;

notifier) ;



“celldefine

module DFX3 (DA, DB, SA, CP, Q, QN);

input DA, DB, SA, CP;

output Q, QN;

reg notifier;

pullup (CDN) :

pullup (SDN) :

not (SB, SA);

and (DA check, CDN, SDN, SA);

and (DB check, CDN, SDN, SB);

tsmc_mux (D, DB, DA, SA);

tsme dff (Q buf, D, CP, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify

(CP => Q=(0, 0);
(CP => QN)=(0, 0);
$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP,negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP, 0, notifier);

$setup (negedge SA, posedge CP, 0, notifier);

$hold (posedge CP, posedge SA, 0, notifier);



$hold (posedge CP,negedge SA, 0, notifier);

$width (posedge CP, 0, 0, notifier);

$width(negedge CP, 0, 0, notifier);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXCNx , Mon Nov 24 11:09:06 CST 1997

“timescale lns / 10ps

“celldefine

module DFXCN1 (DA, DB, SA, CP, CDN, Q, QN);

input DA, DB,

output Q, QN;

buf

reg notifier;
pullup

not

and

and

and

tsmc mux
tsme dff

buf

not

specify

(CP => Q)=

(CP => QN)

SA, CP, CDN;

(CDN_i, CDN);

(SDN) ;

(SB, SA);

(CP_check, CDN i, SDN);
(DA_check, CDN i, SDN, SA);
(DB_check, CDN i, SDN, SB);
(D, DB, DA, SA);

(Q buf, D, CP, CDN i, SDN, notifier);
(Q, Q buf);
(QN, Q buf);

(0, 0);

=(0, 0);



(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier);
$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP, negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP &&& CP check, 0, notifier);
$setup (negedge SA, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge SA &&& CP check, 0, notifier);
$hold (posedge CP, negedge SA &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXCNx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module DFXCN2 (DA, DB, SA, CP, CDN, Q, QN);

input DA, DB, SA, CP, CDN;



output Q, QN;

buf

reg notifier;
pullup

not

and

and

and

tsmc mux
tsme dff

buf

not

specify

(CP => Q)=

(CDN_i, CDN);

(SDN) ;

(SB, SA);

(CP_check, CDN_ i, SDN);

(DA_check, CDN i, SDN, SA);
(DB_check, CDN i, SDN, SB);

(D, DB, DA, SA);

(Q buf, D, CP, CDN i, SDN, notifier)
(Q, Q buf);

(QN, Q_buf);

(0, 0);

(CP => QN)=(0, 0);

(CDN => Q)=(0, 0);

(CDN => QN)=(0, 0);

’

$recovery (posedge CDN, posedge CP, 0, notifier):

$hold (posedge CP , posedge CDN, 0, notifier);

$setup (posedge DA, posedge CP &&& DA check, 0, notifier);

$setup (negedge DA, posedge CP &&& DA check, 0, notifier);

$hold (posedge CP, posedge DA &&& DA check, O,

$hold (posedge CP,negedge DA &&& DA check, O,

notifier) ;

notifier) ;

$setup (posedge DB, posedge CP &&& DB check, 0, notifier);

$setup (negedge DB, posedge CP &&& DB check, 0, notifier);

$hold (posedge CP, posedge DB &&& DB check, O,

$hold (posedge CP, negedge DB &&& DB check, O,

notifier) ;

notifier) ;

$setup (posedge SA, posedge CP &&& CP check, 0, notifier);

$setup (negedge SA, posedge CP &&& CP check, 0, notifier);



$hold (posedge CP, posedge SA &&& CP check, 0, notifier):
$hold (posedge CP, negedge SA &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXCSNx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module DFXCSN1 (DA, DB, SA, CP, CDN, SDN, Q, QN);

input DA, DB, SA, CP, CDN, SDN;

output Q, QN;

buf (CDN i, CDN);
buf (SDN i, SDN):

reg notifier;

not (SB, SA);

and (CP_check, CDN i, SDN 1i);

and (DA check, CDN i, SDN i, SA);

and (DB _check, CDN i, SDN i, SB);

tsme mux (D, DB, DA, SA):

tsme dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q_buf);

not (QN _buf, Q buf);

and (QN, QN_buf, SDN i) ;



reg flag;
always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin

$display("%m > CDN is released at time %. 2fns.”, $realtime);

end
if (SDN i!==1"b0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end
end
flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”
$realtime) ;
end

end

end

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);

$hold (posedge CP , posedge SDN, 0, notifier);

)



$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP, negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP &&& CP check, 0, notifier);
$setup (negedge SA, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge SA &&& CP check, 0, notifier);
$hold (posedge CP,negedge SA &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width (posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier):
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXCSNx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module DFXCSN2 (DA, DB, SA, CP, CDN, SDN, Q, QN);

input DA, DB, SA, CP, CDN, SDN;

output Q, QN;



buf (CDN i, CDN);
buf (SDN i, SDN):

reg notifier;

not (SB, SA);

and (CP_check, CDN i, SDN i);

and (DA check, CDN i, SDN i, SA);

and (DB _check, CDN i, SDN i, SB);

tsme mux (D, DB, DA, SA):

tsme dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q buf);

not (QN_buf, Q_buf);

and (QN, QN_buf, SDN_i);

reg flag;

always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin
$display("%m > CDN is released at time %. 2fns.”, $realtime);
end
if (SDN i!==1"Db0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end
end
flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”
$realtime) ;
end
end

end



specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier);
$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP, negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP &&& CP check, 0, notifier);
$setup (negedge SA, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge SA &&& CP check, 0, notifier);
$hold (posedge CP,negedge SA &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width (negedge CDN, 0, 0, notifier):
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXSNx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module DFXSN1 (DA, DB, SA, CP, SDN, Q, QN);

input DA, DB, SA, CP, SDN;

output Q, QN;

buf (SDN_i, SDN);

reg notifier;

pullup (CDN) ;

not (SB, SA);

and (CP_check, CDN, SDN i):

and (DA check, CDN, SDN i, SA);

and (DB_check, CDN, SDN i, SB);

tsme mux (D, DB, DA, SA):

tsme dff (Q buf, D, CP, CDN, SDN i, notifier);
buf (Q, Q buf);

not (QN, Q_buf);

specify

(CP => Q)=(0, 0);

(CP => QN)=(0, 0);

(SDN => Q)=(0, 0);

(SDN => QN)=(0, 0);

$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier);



$setup (posedge DA, posedge CP &&& DA check, 0, notifier);
$setup (negedge DA, posedge CP &&& DA check, 0, notifier);
$hold (posedge CP, posedge DA &&& DA check, 0, notifier);
$hold (posedge CP, negedge DA &&& DA check, 0, notifier);
$setup (posedge DB, posedge CP &&& DB check, 0, notifier);
$setup (negedge DB, posedge CP &&& DB check, 0, notifier);
$hold (posedge CP, posedge DB &&& DB check, 0, notifier);
$hold (posedge CP, negedge DB &&& DB check, 0, notifier);
$setup (posedge SA, posedge CP &&& CP check, 0, notifier);
$setup (negedge SA, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP, posedge SA &&& CP check, 0, notifier);
$hold (posedge CP,negedge SA &&& CP check, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier):

$width(negedge SDN, 0, 0, notifier):

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: DFXSNx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module DFXSN2 (DA, DB, SA, CP, SDN, Q, QN);

input DA, DB, SA, CP, SDN;

output Q, QN;

buf (SDN_i, SDN);

reg notifier;



pullup
not

and

and

and

tsmc mux
tsme dff
buf

not

specify

(CDN) ;

(SB, SA);

(CP_check, CDN, SDN i) ;

(DA_check, CDN, SDN i, SA);
(DB_check, CDN, SDN i, SB);

(D, DB, DA, SA);

(Q buf, D, CP, CDN, SDN i, notifier)
(Q, Q buf);

(QN, Q buf);

(cp => Q)=(0, 0);

(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);

’

$recovery (posedge SDN, posedge CP, 0, notifier):

$hold (posedge CP , posedge SDN, 0, notifier);

$setup (posedge DA, posedge CP &&& DA check, 0, notifier);

$setup (negedge DA, posedge CP &&& DA check, 0, notifier);

$hold (posedge CP, posedge DA &&& DA check, O,

$hold (posedge CP, negedge DA &&& DA check, O,

notifier) :

notifier) :

$setup (posedge DB, posedge CP &&& DB check, 0, notifier);

$setup (negedge DB, posedge CP &&& DB check, 0, notifier);

$hold (posedge CP, posedge DB &&& DB check, 0,

$hold (posedge CP,negedge DB &&& DB check, O,

notifier) ;

notifier) ;

$setup (posedge SA, posedge CP &&& CP check, 0, notifier);

$setup(negedge SA, posedge CP &&& CP check, 0, notifier);

$hold (posedge CP, posedge SA &&& CP check, O,

$hold (posedge CP,negedge SA &&& CP check, O,

notifier) :

notifier) ;

$width(posedge CP &&& CP check, 0, 0, notifier);

$width(negedge CP &&& CP check, 0, 0, notifier);



$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: FA1Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module FAID1 (A, B, CI, S, CO);

input A, B, CI;

output S, CO;

Xor (S, A, B, CI);
and (n2, A, B);

and (n3, A, CI);

and (n4, B, CI);

or (CO, n2, n3, n4);

specify
(A => C0)=(0, 0);
(A => 8)=(0, 0);
(B => €0)=(0, 0);
(B => 8)=(0, 0);
(CI => €0)=(0, 0);
(CI => S)=(0, 0);

endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: FA1Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module FAID2 (A, B, CI, S, CO);

input A, B, CI;

output S, CO;

xor (S, A, B, CI);
and (n2, A, B);

and (n3, A, CI);

and (n4, B, CI);

or (CO, n2, n3, n4);

specify
(A => C0)=(0, 0);
(A => 8)=(0, 0);
(B => €0)=(0, 0);
(B => 8)=(0, 0);
(CI => €0)=(0, 0);
(CI => S)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBx , Mon Nov 24 11:08:42 CST 1997
“timescale lns / 10ps

“celldefine



module ICBO (C, CZ);
input C;
output CZ;
buf €z, ©;
specify
(C => €Z2)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBx , Mon Nov 24 11:08:42 CST 1997
“timescale lns / 10ps
“celldefine
module ICB1 (C, CZ);

input C;

output CZ;

buf (cz, ©;

specify

(C => ¢z)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBx , Mon Nov 24 11:08:42 CST 1997
“timescale lns / 10ps
“celldefine
module ICB2 (C, CZ):
input C;

output CZ;



buf €z, ©;
specify
(C => ¢z)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps
“celldefine
module ICBSO (C, CZ);

input C;

output CZ;

buf €z, ©;

specify

(C => €Z2)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps
“celldefine
module ICBS1 (C, CZ);

input C;

output CZ;

buf (cz, ©;

specify

(C => €Z2)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ICBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps
“celldefine
module ICBS2 (C, CZ);

input C;

output CZ;

buf (cz, ©;

specify

(C => ¢z)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: IND2Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND2DO (Al, B1, ZN);

input Al, BI;

output ZN;

not (AIN, Al):
nand (ZN, AIN, BIl):

specify



(A1 => ZN)=(0, 0);
(Bl => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: IND2Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND2D1 (A1, B1, ZN);

input Al, BI;

output ZN;

not (AIN, Al);:
nand (ZN, AIN, BIl):

specify
(A1 => ZIN)=(0, 0);
(B1 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: IND2Dx , Mon Nov 24 11:08:55 CST 1997
“timescale 1lns / 10ps

“celldefine

module IND2D2 (A1, B1, ZN);



input Al, BI;

output ZN;

not (AIN, AD):
nand (ZN, AIN, BIl):

specify
(A1 => ZIN)=(0, 0);
(B1 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: IND2Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND2D3 (Al, B1, ZN);

input Al, BI;

output ZN;

not (AIN, Al);
nand (ZN, AIN, BIl):

specify
(A1 => ZIN)=(0, 0);
(Bl => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: IND3Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND3DO (Al, B1, B2, ZN);

input Al, B1l, BZ;

output ZN;

not (AIN, Al);
nand (ZN, AIN, Bl1, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: IND3Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND3D1 (Al, B1, B2, ZN);

input Al, B1l, B2;

output ZN;

not (AIN, Al);



nand (ZN, AIN, Bl1, B2);

specify
(A1 => ZIN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: IND3Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps

“celldefine

module IND3D2 (Al, B1, B2, ZN);

input Al, BI1, BZ2;

output ZN;

not (AIN, Al);:
nand (ZN, AIN, B1, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: IND3Dx , Mon Nov 24 11:08:55 CST 1997
“timescale lns / 10ps
“celldefine

module IND3D3 (Al, B1, B2, ZN);

input Al, BI1, B2;

output ZN;

not (AIN, Al);:
nand (ZN, AIN, B1, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INR2Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR2DO (Al, B1, ZN);

input Al, B1;

output ZN;

not (AIN, Al);
nor (ZN, AIN, BI1);



specify
(A1 => ZIN)=(0, 0);
(Bl => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INR2Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR2D1 (A1, B1, ZN);

input Al, BI;

output ZN;

not (AIN, Al);
nor (ZN, AIN, BI1):

specify
(A1 => ZIN)=(0, 0);
(B1 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INR2Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR2D2 (A1, B1, ZN);



input Al, BI;

output ZN;

not (AIN, Al);
nor (ZN, AIN, BI1):

specify
(A1 => ZIN)=(0, 0);
(Bl => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INR2Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR2D3 (Al, B1, ZN);

input Al, BI;

output ZN;

not (AIN, Al1);
nor (ZN, AIN, BI1):

specify
(A1 => ZIN)=(0, 0);
(B1 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INR3Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR3DO (Al, B1, B2, ZN);

input Al, B1l, BZ;

output ZN;

not (AIN, Al);
nor (ZN, AIN, B1, B2):

specify
(A1 => ZIN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INR3Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR3D1 (Al, B1, B2, ZN);

input Al, BI1, BZ2;

output ZN;



not (AIN, Al);
nor (ZN, AIN, B1, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INR3Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR3D2 (Al, B1, B2, ZN);

input Al, BI1, BZ2;

output ZN;

not (AIN, Al):
nor (ZN, AIN, B1, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: INR3Dx , Mon Nov 24 11:08:56 CST 1997
“timescale lns / 10ps

“celldefine

module INR3D3 (Al, B1, B2, ZN);

input Al, BI1, B2;

output ZN;

not (AIN, Al):
nor (ZN, AIN, Bl, B2);

specify
(A1 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INVO (I, ZN);

input I;

output ZN;

not (ZN, 1);



specify
(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INVI (I, ZN);

input I;

output ZN;

not (ZN, 1);

specify
(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INV2 (I, ZN);



input I;

output ZN;

not (ZN, 1);

specify
(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INV3 (I, ZN);

input I;

output ZN;

not (ZN, 1);

specify

(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps
“celldefine

module INV4 (I, ZN);:

input I;

output ZN;

not (ZN, 1);

specify
(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INV5 (I, ZN);:

input I;

output ZN;

not (ZN, 1);

specify

(I => ZN)=(0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INV6 (I, ZN);:

input I;

output ZN;

not (ZN, 1);

specify
(I => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVTx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INVTO (I, OE, ZN);

input I, OE;

output ZN;



notifl (ZN, I, OE);

always @(ZN)
begin
if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVTx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INVT1 (I, OE, ZN);

input I, OE;

output ZN;

notifl (ZN, I, OE);

always @(ZN)

begin

if (!$test$plusargs(“bus conflict off”))



if ($countdrivers(ZN) && (ZN === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVTx , Mon Nov 24 11:08:40 CST 1997
“timescale lns / 10ps

“celldefine

module INVT2 (I, OE, ZN);

input I, OE;

output ZN;

notifl (ZN, I, OE);

always @(ZN)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify



(T => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVTx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVT3 (I, OE, ZN);

input I, OE;

output ZN;

notifl (ZN, I, OE);

always @(ZN)
begin
if (!$test$plusargs (“"bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVIx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVT4 (I, OE, ZN);

input I, OE;

output ZN;

notifl (ZN, I, OE);

always @(ZN)
begin
if (!$test$plusargs (“"bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0):

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: INVTx , Mon Nov 24 11:08:41 CST 1997

“timescale lns / 10ps



“celldefine

module INVT5 (I, OE, ZN);

input I, OE;

output ZN;

notifl (ZN, I, OE);

always @(ZN)
begin
if (!$test$plusargs(“bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OE => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVTNx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVIN1 (I, OEN, ZN);

input I, OEN;

output ZN;



notif0 (ZN, I, OEN):

always @(ZN)
begin
if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => ZN)=(0, 0);
(OEN => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVINx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVTN2 (I, OEN, ZN);

input I, OEN;

output ZN;

notif0 (ZN, I, OEN):

always @(ZN)

begin



if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime):

end

specify
(I => ZN)=(0, 0);
(OEN => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVINx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVTN3 (I, OEN, ZN);

input I, OEN;

output ZN;

notif0 (ZN, I, OEN);

always @(ZN)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1’ bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end



specify
(I => ZN)=(0, 0);
(OEN => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVINx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVTN4 (I, OEN, ZN);

input I, OEN;

output ZN;

notif0 (ZN, I, OEN);

always @(ZN)
begin
if (!$test$plusargs ("bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OEN => ZN)=(0, 0, 0, 0, 0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: INVTNx , Mon Nov 24 11:08:41 CST 1997
“timescale lns / 10ps

“celldefine

module INVIN5 (I, OEN, ZN);

input I, OEN;

output ZN;

notif0 (ZN, I, OEN);

always @(ZN)
begin
if (1$test$plusargs(“bus conflict off”))
if ($countdrivers(ZN) && (ZN === 1'bx))
$display ("%t ++BUS CONFLICT++ : %m”, $realtime);

end

specify
(I => ZN)=(0, 0);
(OEN => ZN)=(0, 0, 0, 0, 0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ITBx , Mon Nov 24 11:08:43 CST 1997



“timescale lns / 10ps
“celldefine

module ITBO (C, CZ):;

input C;

output CZ;

buf (cz, ©);

specify
(C => cz2)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ITBx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps

“celldefine

module ITB1 (C, CZ):

input C;

output CZ;

buf (cz, ©);

specify

(C => Cz)=(0, 0);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ITBx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps

“celldefine

module ITB2 (C, CZ):;

input C;

output CZ;

buf (cz, ©);

specify
(C => cz)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ITBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps

“celldefine

module ITBSO (C, CZ);

input C;

output CZ;

buf (cz, ©);



specify
(C => cz)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ITBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps

“celldefine

module ITBS1 (C, CZ):

input C;

output CZ;

buf (cz, ©);

specify
(C => cz)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ITBSx , Mon Nov 24 11:08:43 CST 1997
“timescale lns / 10ps

“celldefine

module ITBS2 (C, CZ):



input C;

output CZ;

buf (Ccz, ©);

specify
(C => cz)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: JKFx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps

“celldefine

module JKF1 (J, K, CP, Q, QN):

input J, K, CP;
output Q, QN;

reg notifier;

pullup (CDN) ;

pullup (SDN) ;

nand (KQ, K, Q buf);
or (JQ, J, Q buf);
not N, J);

nand (JNK, JN, K);

and (D, JNK, JQ, KQ);

tsmc_dff (Q_buf, D, CP, CDN, SDN, notifier);



not (QN_buf, Q_buf);

buf (Q, Q buf);
buf (QN, QN buf) ;
specify

(CP => Q=(0, 0);

(CP => QN)=(0, 0);

$setup (posedge J, posedge CP , 0, notifier);
$setup (negedge J, posedge CP , 0, notifier);
$hold (posedge CP ,posedge J, 0, notifier);
$hold(posedge CP ,negedge J, 0, notifier);
$setup (posedge K, posedge CP , 0, notifier);
$setup (negedge K, posedge CP , 0, notifier);
$hold (posedge CP, posedge K, 0, notifier):
$hold (posedge CP, negedge K, 0, notifier):
$width (posedge CP, 0, 0, notifier);
$width(negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: JKFx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps

“celldefine

module JKF2 (J, K, CP, Q, QN):

input J, K, CP;
output Q, QN;

reg notifier;



pullup (CDN) ;

pullup (SDN) ;

nand (KQ, K, Q buf);
or (JQ, J, Q_buf);
not N, )

nand (JNK, N, K);

and (D, JNK, JQ, KQ);
tsme_dff (Q_buf, D, CP, CDN, SDN, notifier);
not (QN_buf, Q buf);
buf (Q, Q buf);

buf (QN, QN_buf);
specify

(CP => Q)=(0, 0);

(CP => QN)=(0, 0);

$setup (posedge J, posedge CP , 0, notifier);
$setup (negedge J, posedge CP , 0, notifier);
$hold (posedge CP ,posedge J, 0, notifier);
$hold (posedge CP ,negedge J, 0, notifier);
$setup (posedge K, posedge CP , 0, notifier);
$setup (negedge K, posedge CP , 0, notifier);
$hold (posedge CP, posedge K, 0, notifier);
$hold (posedge CP,negedge K, 0, notifier);
$width(posedge CP, 0, 0, notifier);

$width (negedge CP, 0, 0, notifier);

endspecify

endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: JKFCNx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps

“celldefine

module JKFCNI (J, K, CP, CDN, Q, QN);

input J, K, CP, CDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);
pullup (SDN) ;

and (CP_check, CDN i, SDN);
nand (KQ, K, Q buf);

or (JQ, J, Q buf);
not N, J);

nand (JNK, JN, K);

and (D, JNK, JQ, KQ);
tsme dff (Q buf, D, CP, CDN i, SDN, notifier);
not (QN_buf, Q buf);
buf (Q, Q buf);

buf (QN, QN_buf) ;
specify

(CDN => Q)=(0, 0);

(CDN => QN)=(0, 0);

(CP => Q)=(0, 0);

(CP => QN)=(0, 0);

$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);

$setup(posedge J, posedge CP &&& CP check, 0, notifier);



$setup(negedge J, posedge CP &&& CP check, 0, notifier):
$hold (posedge CP , posedge J &&& CP check, 0, notifier);
$hold (posedge CP ,negedge J &&& CP check, 0, notifier);
$setup (posedge K, posedge CP &&& CP check, 0, notifier);
$setup (negedge K, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP ,posedge K &&& CP check, 0, notifier);
$hold (posedge CP ,negedge K &&& CP check, 0, notifier);

$width (posedge CDN, 0, 0, notifier):
$width(negedge CDN, 0, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: JKFCNx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps

“celldefine

module JKFCN2 (J, K, CP, CDN, Q, QN):

input J, K, CP, CDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);
pullup (SDN) :

and (CP_check, CDN i, SDN);
nand (KQ, K, Q_buf);

or (JQ, J, Q_buf);

not N, D)



nand (JNK, JN, K);

and (D, JNK, JQ, KQ);

tsme dff (Q buf, D, CP, CDN i, SDN, notifier);
not (QN_buf, Q_buf);

buf (Q, Q_buf);

buf (QN, QN buf);

specify

(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(cp => Q)=(0, 0);

(CP => QN)=(0, 0);

$recovery (posedge CDN, posedge CP, 0, notifier);

$hold (posedge CP , posedge CDN, 0, notifier):

$setup (posedge J, posedge CP &&& CP check,
$setup (negedge J, posedge CP &&& CP check,
$hold (posedge CP , posedge J &&& CP check,
$hold (posedge CP ,negedge J &&& CP check,
$setup (posedge K, posedge CP &&& CP check,
$setup (negedge K, posedge CP &&& CP check,
$hold (posedge CP ,posedge K &&& CP check,
$hold (posedge CP ,negedge K &&& CP check,
$width(posedge CDN, 0, 0, notifier);

$width(negedge CDN, 0, 0, notifier);

0,
0,
0,
0,
0,
0,
0

’

notifier) ;
notifier) ;
notifier) ;
notifier) ;
notifier) ;
notifier) :
notifier) :

notifier) :

$width(posedge CP &&& CP check, 0, 0, notifier);

$width(negedge CP &&& CP check, 0, 0, notifier);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: JKFCSNx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps
“celldefine

module JKFCSN1 (J, K, CP, CDN, SDN, Q, QN);

input J, K, CP, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i);
nand (KQ, K, Q buf);

or (JQ, J, Q buf);

not AN, D

nand (JNK, JN, K);

and (D, JINK, JQ, KQ);
tsme_dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q_buf);

not (QN_buf, Q_ buf);

and (QN, QN_buf, SDN_ i);
reg flag;

always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"Db0) begin
$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;
end
if (SDN i!==1"b0) begin

$display("%m > SDN is released at time %. 2fns.”, $realtime);



end
end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end
end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge SDN, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier):
$setup (posedge J, posedge CP &&& CP check, notifier) ;
$setup (negedge J, posedge CP &&& CP check, notifier);
$hold (posedge CP , posedge J &&& CP check, notifier);
$setup (posedge K, posedge CP &&& CP check, notifier) ;
$setup (negedge K, posedge CP &&& CP check,

notifier) :

$hold (posedge CP , posedge K &&& CP check,

0,
0,
0,
$hold (posedge CP ,negedge J &&& CP check, 0, notifier);
0,
0,
0, notifier);
0,

$hold (posedge CP ,negedge K &&& CP check, notifier);
$width (posedge CP &&& CP check, 0, 0, notifier);

$width(negedge CP &&& CP check, 0, 0, notifier);



$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier):
$width (posedge SDN, 0, 0, notifier):
$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: JKFCSNx , Mon Nov 24 11:09:04 CST 1997
“timescale lns / 10ps

“celldefine

module JKFCSN2 (J, K, CP, CDN, SDN, Q, QN);

input J, K, CP, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i);
nand (KQ, K, Q buf);

or (JQ, J, Q_buf);

not N, s

nand (JNK, JN, K);

and (D, JNK, JQ, KQ);
tsme dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q buf);

not (QN_buf, Q_buf);

and (QN, QN_buf, SDN i) ;



reg flag;
always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin

$display("%m > CDN is released at time %. 2fns.”, $realtime);

end
if (SDN i!==1"b0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end
end
flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end

end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$setup (posedge J, posedge CP &&& CP check, 0, notifier);



$setup(negedge J, posedge CP &&& CP check, 0, notifier):
$hold (posedge CP , posedge J &&& CP check, 0, notifier);
$hold (posedge CP ,negedge J &&& CP check, 0, notifier);
$setup (posedge K, posedge CP &&& CP check, 0, notifier);
$setup (negedge K, posedge CP &&& CP check, 0, notifier);
$hold (posedge CP , posedge K &&& CP check, 0, notifier);
$hold (posedge CP ,negedge K &&& CP check, 0, notifier);

$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LHx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module LH1 (D, E, Q, QN);

input D, E;
output Q, QN;

reg notifier;

pullup (CDN):

pullup (SDN);

tsme _dla  (Q buf, D, E, CDN, SDN, notifier);
buf (Q, Q_buf);



not (QN, Q buf);

specify
(D => Q=(0, 0);
(D => QN)=(0, 0);
(E =>Q=0, 0);
(E => QN)=(0, 0);
$setup (posedge D, negedge E , 0, notifier);
$setup (negedge D, negedge E , 0, notifier);
$hold (negedge E , posedge D, 0, notifier):
$hold (negedge E ,negedge D, 0, notifier);
$width(posedge E, 0, 0, notifier);
$width(negedge E, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LHx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module LH2 (D, E, Q, QN);

input D, E;
output Q, QN;

reg notifier;

pullup (CDN):

pullup (SDN);

tsme _dla  (Q buf, D, E, CDN, SDN, notifier);
buf (Q, Q_buf);



not (QN, Q buf);

specify
(D => Q=(0, 0);
(D => QN)=(0, 0);
(E =>Q=0, 0);
(E => QN)=(0, 0);
$setup (posedge D, negedge E , 0, notifier);
$setup (negedge D, negedge E , 0, notifier);
$hold (negedge E , posedge D, 0, notifier):
$hold (negedge E ,negedge D, 0, notifier);
$width(posedge E, 0, 0, notifier);
$width(negedge E, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LHCNx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module LHCN1 (D, E, CDN, Q, QN);

input D, E, CDN;

output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN);

and (E_check, CDN i, SDN);

tsme_dla  (Q buf, D, E, CDN i, SDN, notifier);



buf (Q, Q buf);
not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D =>Q=0, 0);
(D => QN)=(0, 0);
(E => @=(0, 0);
(E => QN)=(0, 0);
$recovery (posedge CDN, negedge E, 0, notifier);
$hold(negedge E , posedge CDN, 0, notifier);
$setup (posedge D, negedge E &&& E check, 0, notifier);
$setup(negedge D, negedge E &&& E check, 0, notifier);
$hold (negedge E , posedge D &&& E check, 0, notifier);
$hold (negedge E , negedge D &&& E check, 0, notifier);
$width(posedge E &&& E check, 0, 0, notifier);
$width(negedge E &&& E check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LHCNx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module LHCN2 (D, E, CDN, Q, QN);

input D, E, CDN;



output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN);

and (E_check, CDN i, SDN);

tsme _dla  (Q buf, D, E, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);

(D => Q=(0, 0);
(D => QN)=(0, 0);
(E => Q=(0, 0);

(E => QN)=(0, 0);
$recovery (posedge CDN, negedge E, 0, notifier);
$hold (negedge E , posedge CDN, 0, notifier);
$setup(posedge D, negedge E &&& E check, 0, notifier);
$setup(negedge D, negedge E &&& E check, 0, notifier);
$hold (negedge E , posedge D &&& E check, 0, notifier);
$hold (negedge E ,negedge D &&& E check, 0, notifier);
$width(posedge E &&& E check, 0, 0, notifier);
$width(negedge E &&& E check, 0, 0, notifier);
$width (posedge CDN, 0, 0, notifier):
$width (negedge CDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: LHCNx , Mon Nov 24 11:09:07 CST 1997
“timescale lns / 10ps

“celldefine

module LHCN3 (D, E, CDN, Q, QN);

input D, E, CDN;

output Q, QN;

buf (CDN_i, CDN);

reg notifier;

pullup (SDN);

and (E_check, CDN i, SDN);

tsme dla  (Q buf, D, E, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D => Q=(0, 0);
(D => QN)=(0, 0);
(E =>Q=0, 0);
(E => QN)=(0, 0);
$recovery (posedge CDN, negedge E, 0, notifier);
$hold (negedge E , posedge CDN, 0, notifier);
$setup (posedge D, negedge E &&& E check, 0, notifier);
$setup(negedge D, negedge E &&& E check, 0, notifier);
$hold (negedge E , posedge D &&& E check, 0, notifier);
$hold (negedge E ,negedge D &&& E check, 0, notifier);
$width(posedge E &&& E check, 0, 0, notifier);



$width(negedge E &&& E check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width (negedge CDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LHTx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps

“celldefine

module LHT1 (D, E, OE, 7);

input D, E, OE;
output Z;

reg notifier;

pullup (CDN);

pullup (SDN);

tsme dla  (Q buf, D, E, CDN, SDN, notifier);
bufifl (Z, Q buf, OE);

specify

(D =>7)=00, 0);

(E =>17)=00, 0);

(OE => Z)=(0, 0, 0, 0, 0, 0);

$setup (posedge D, negedge E, 0, notifier):
$setup (negedge D, negedge E, 0, notifier):
$hold (negedge E , posedge D, 0, notifier);
$hold(negedge E ,negedge D, 0, notifier);

$width(posedge E, 0, 0, notifier);



$width(negedge E, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LNx , Mon Nov 24 11:09:08 CST 1997
“timescale lns / 10ps

“celldefine

module LN1 (D, EN, Q, QN);

input D, EN;
output Q, QN;

reg notifier;

pullup (CDN):

pullup (SDN);

not (E, EN);

tsme _dla  (Q buf, D, E, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify

(D => Q=0, 0);

(D => QN)=(0, 0);

(EN => Q)=(0, 0);

(EN => QN)=(0, 0);

$setup (posedge D, posedge EN , 0, notifier);
$setup (negedge D, posedge EN , 0, notifier);
$hold (posedge EN ,posedge D, 0, notifier);

$hold(posedge EN ,negedge D, 0, notifier);



$width(posedge EN, 0, 0, notifier);
$width(negedge EN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LNx , Mon Nov 24 11:09:09 CST 1997
“timescale lns / 10ps

“celldefine

module LN2 (D, EN, Q, QN):

input D, EN;
output Q, QN;

reg notifier;

pullup (CDN);

pullup (SDN);

not (E, EN);

tsme dla  (Q buf, D, E, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify
(D => Q=0, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
$setup (posedge D, posedge EN , 0, notifier);
$setup (negedge D, posedge EN , 0, notifier);

$hold (posedge EN ,posedge D, 0, notifier);



$hold (posedge EN ,negedge D, 0, notifier);
$width (posedge EN, 0, 0, notifier);
$width(negedge EN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LNx , Mon Nov 24 11:09:09 CST 1997
“timescale lns / 10ps

“celldefine

module LN3 (D, EN, Q, QN);:

input D, EN;
output Q, QN;

reg notifier;

pullup (CDN);

pullup (SDN);

not (E, EN);

tsme dla  (Q buf, D, E, CDN, SDN, notifier);
buf (Q, Q buf);

not (QN, Q_buf);

specify
(D => Q=(0, 0);
(D => Q\)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
$setup (posedge D, posedge EN , 0, notifier);

$setup (negedge D, posedge EN , 0, notifier);



$hold (posedge EN ,posedge D, 0, notifier);
$hold (posedge EN ,negedge D, 0, notifier);
$width (posedge EN, 0, 0, notifier);
$width(negedge EN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LNCNx , Mon Nov 24 11:09:09 CST 1997
“timescale lns / 10ps

“celldefine

module LNCN1 (D, EN, CDN, Q, QN);

input D, EN, CDN;
output Q, QN;

reg notifier;

buf (CDN i, CDN);
pullup (SDN) ;
and (EN check, CDN i, SDN);

not (E, EN):

tsme _dla  (Q buf, D, E, CDN i, SDN, notifier);
buf (Q, Q_buf);

not (QN, Q_buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D => Q)=(0, 0);
(D => QN)=(0, 0);



(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier):
$hold (posedge EN , posedge CDN, 0, notifier);
$setup(posedge D, posedge EN &&& EN check, 0, notifier);
$setup(negedge D, posedge EN &&& EN check, 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold (posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: LNCNx , Mon Nov 24 11:09:09 CST 1997
“timescale lns / 10ps

“celldefine

module LNCN2 (D, EN, CDN, Q, QN);

input D, EN, CDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);
pullup (SDN) ;
and (EN check, CDN i, SDN);

not (E, EN);:
tsme_dla  (Q buf, D, E, CDN i, SDN, notifier);



buf (Q, Q buf);
not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D =>Q=0, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge CDN, 0, notifier);
$setup(posedge D, posedge EN &&& EN check, 0, notifier);
$setup(negedge D, posedge EN &&& EN check, 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold (posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: LNCNx , Mon Nov 24 11:09:09 CST 1997
“timescale lns / 10ps

“celldefine

module LNCN3 (D, EN, CDN, Q, QN);

input D, EN, CDN;



output Q, QN;

reg notifier;

buf (CDN i, CDN);
pullup (SDN) ;
and (EN check, CDN i, SDN);

not (E, EN);

tsmc dla  (Q buf, D, E, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN, Q buf);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D => @=(0, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge CDN, 0, notifier);
$setup (posedge D, posedge EN &&& EN check, 0, notifier);
$setup(negedge D, posedge EN &&& EN check, 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold(posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width (posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier);

endspecify

endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: LNCSNx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps
“celldefine
module LNCSN1 (D, EN, CDN, SDN, Q, QN);
input D, EN, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);
and (EN check, CDN i, SDN 1i);
not (E, EN);
tsme _dla(Q buf, D, E, CDN i, SDN i, notifier);
buf (Q, Q buf);
not (QN_buf, Q buf);
and (QN, QN buf, SDN i);

reg flag;

always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin

$display("%m > CDN is released at time %. 2fns.”, $realtime);

end

if (SDN i!==1"b0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end

end

flag = ((CDN_i===1"b0)&& (SDN_i ===1"h0)) ;



if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end
end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D => Q=(0, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge SDN, 0, notifier);
$setup (posedge D, posedge EN &&& EN check , 0, notifier);
$setup(negedge D, posedge EN &&& EN check , 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold (posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier):
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);

endspecify



endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: LNCSNx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps
“celldefine
module LNCSN2 (D, EN, CDN, SDN, Q, QN);
input D, EN, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);
and (EN check, CDN i, SDN i);
not (E, EN);
tsme _dla(Q buf, D, E, CDN i, SDN i, notifier);
buf (Q, Q_buf);
not (QN_buf, Q buf);
and (QN, QN_buf, SDN i);

reg flag;

always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"Db0) begin
$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;
end
if (SDN i!==1"b0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);

end



end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end
end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
D => Q=00, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge EN, 0, notifier):
$hold (posedge EN , posedge SDN, 0, notifier);
$setup (posedge D, posedge EN &&& EN check , 0, notifier);
$setup(negedge D, posedge EN &&& EN check , 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold (posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);



$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: LNCSNx , Mon Nov 24 11:09:10 CST 1997
“timescale lns / 10ps
“celldefine
module LNCSN3 (D, EN, CDN, SDN, Q, QN);
input D, EN, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN i, SDN);
and (EN check, CDN i, SDN 1i);
not (E, EN);
tsme _dla(Q buf, D, E, CDN i, SDN i, notifier);
buf (Q, Q buf);
not (QN_buf, Q buf):
and (QN, QN_buf, SDN i);

reg flag;

always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"Db0) begin
$display("%m > CDN is released at time %. 2fns.”, $realtime);
end

if (SDN_i!==1"b0) begin



$display ("%m > SDN is released at time %. 2fns.”, $realtime);
end

end

flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0));

if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,

$realtime) ;
end
end

end

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(D => Q=(0, 0);
(D => QN)=(0, 0);
(EN => Q)=(0, 0);
(EN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge EN, 0, notifier):
$hold (posedge EN , posedge CDN, 0, notifier):
$recovery (posedge SDN, posedge EN, 0, notifier);
$hold (posedge EN , posedge SDN, 0, notifier);
$setup (posedge D, posedge EN &&& EN check , 0, notifier);
$setup(negedge D, posedge EN &&& EN check , 0, notifier);
$hold (posedge EN, posedge D &&& EN check, 0, notifier);
$hold (posedge EN, negedge D &&& EN check, 0, notifier);
$width(posedge EN &&& EN check, 0, 0, notifier);
$width(negedge EN &&& EN check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);



$width(negedge CDN, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier):
$width (negedge SDN, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: MAOI222Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module MAOT222D0 (A, B, C, ZN);

input A, B, C;

output ZN;

and (AB, A, B);
and (AC, A, C);
and (BC, B, C);
nor (ZN, AB, AC, BC);

specify
(A => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: MAOI222Dx , Mon Nov 24 11:09:27 CST 1997



“timescale lns / 10ps
“celldefine

module MAOTI222D1 (A, B, C, ZN);

input A, B, C;

output ZN;

and (AB, A, B);
and (AC, A, C);
and (BC, B, C);
nor (ZN, AB, AC, BC);

specify
(A => zZN)=(0, 0);
B => zZN)=(0, 0);
(C => zN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MAOI222Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module MAOT222D2 (A, B, C, ZN);

input A, B, C:

output ZN;

and (AB, A, B);
and (AC, A, C):



and (BC, B, C):
nor (ZN, AB, AC, BC):

specify
(A => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MAOI22Dx , Mon Nov 24 11:09:28 CST 1997
“timescale lns / 10ps

“celldefine

module MAOTI22D0O (Al, A2, B1, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

and (A, A1, A2);
nor (B, B1, B2):
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MAOI22Dx , Mon Nov 24 11:09:28 CST 1997
“timescale lns / 10ps

“celldefine

module MAOT22D1 (Al, A2, B1, B2, ZN);

input Al, A2, Bl1l, B2;

output ZN;

and (A, Al, A2);
nor (B, B1, B2);
nor (ZN, A, B):

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MAOI22Dx , Mon Nov 24 11:09:28 CST 1997
“timescale lns / 10ps

“celldefine

module MAOT22D2 (Al, A2, BI, B2, ZN);

input Al, A2, Bl, B2;



output ZN;

and (A, Al, A2);
nor (B, B1, B2):
nor (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MOAI22Dx , Mon Nov 24 11:09:28 CST 1997
“timescale lns / 10ps

“celldefine

module MOATI22D0O (A1, A2, B1, B2, ZN);

input Al, A2, B1l, B2;

output ZN;

or (A, A1, A2);
nand (B, B1, B2);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);



(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MOAI22Dx , Mon Nov 24 11:09:28 CST 1997
“timescale lns / 10ps

“celldefine

module MOAT22D1 (Al, A2, B1, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

or (A, Al, A2):
nand (B, B1, B2):
nand (ZN) A) B) ’

specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: MOAI22Dx , Mon Nov 24 11:09:28 CST 1997

“timescale lns / 10ps



“celldefine

module MOAT22D2 (Al, A2, B1, B2, ZN);

input Al, A2, Bl1l, B2;

output ZN;

or (A, Al, A2);
nand (B, B1, B2);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: MUX2Dx , Wed Sep 23 08:57:35 CST 1998
“timescale lns / 10ps

“celldefine

module MUX2D1 (10, I1, S, Z):

input 10, I1, S;:

output Z;

tsme_mux (Z buf, 10, I1, S);
buf (Z, 7_buf);



specify
(10 => 72)=(0, 0);
(11 => 72)=(0, 0);
(S => 72)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MUX2Dx , Wed Sep 23 08:57:35 CST 1998
“timescale lns / 10ps

“celldefine

module MUX2D2 (10, I1, S, Z):

input 10, I1, S;

output Z;

tsme_mux (Z buf, I0, Il, S);
buf (Z, 7_buf);

specify
(10 => 2)=(0, 0);
(I1 => 2)=(0, 0);
(S =>7)=00, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: MUX4Dx , Wed Sep 23 08:57:35 CST 1998

“timescale lns / 10ps



“celldefine

module MUX4D1 (10, 11, 12, 13, SO, S1, Z);

input IO, I1, I2, I3, SO, S1;

output Z;

tsme_mux (Z0, 10, I1, SO);
tsme mux (Z1, I2, 13, SO);
tsme mux (Z buf, 70, Z1, S1);
buf (Z, 7_buf);

specify
(10 => 7)=(0, 0);
(I1 => 2)=(0, 0);
(12 => 72)=(0, 0);
(I3 => 72)=(0, 0);
(S0 => 7)=(0, 0);
(S1 => 72)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MUX4Dx , Wed Sep 23 08:57:35 CST 1998
“timescale lns / 10ps

“celldefine

module MUX4D2 (10, I1, 12, 13, SO, S1, Z);

input I0, I1, I2, I3, SO, SI;

output Z;



tsmec_mux (Z0, 10, I1, SO);
tsme mux (Z1, I2, 13, SO);
tsme mux (Z buf, 70, Z1, S1);
buf (Z, 7_buf);

specify
(10 => 7)=(0, 0);
(I1 => 7)=(0, 0);
(12 => 72)=(0, 0);
(I3 => 7)=(0, 0);
(S0 => 7)=(0, 0);
(S1 => 7)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MUX8Dx , Wed Sep 23 08:57:35 CST 1998
“timescale lns / 10ps

“celldefine

module MUX8D1 (10, I1, 12, 13, 14, 15, 16, 17, SO, S1, S2, 7);

input IO, I1, I2, I3, I4, I5, Ie6, I7, SO, S1, S2;

output Z;

tsme mux (Z0, 10, I1, SO);
tsme mux (Z1, I2, 13, SO);
tsme mux (Z2, 14, 15, SO);
tsme _mux (Z3, 16, 17, SO);
tsme_mux (ZZ0, 70, Z1, S1);
tsme _mux (ZZ1, 72, 73, S1);



tsme_mux (Z buf, 770, ZZ1, S2);
buf (Z, 7 buf);

specify

(10 => 7)=(0,

(11 => 7)=(0,

(12 => 7)=(0,
(13 => 7)=(0,
(14 => 7)=(0,
(15 => 7)=(0,
(16 => 7)=(0,

(17 => 7)=(0,
(S0 => 7)=(0,
(S1 => 7)=(0,
(S2 => 7)=(0,

endspecify
endmodule

“endcelldefine

0);
0);
0);
0);
0);
0);
0);
0);
0);
0);
0);

// TSMC Standard Cell Function Library Ver

// Model Type: MUX8Dx , Wed Sep 23 08:57:35 CST 1998

“timescale lns / 10ps

“celldefine

module MUX8D2 (I0,

input 10, I1,

output Z;

tsme_mux (Z0,
tsme mux (Z1,

tsme _mux (Z2,

11, 12,

12,

10,
12,
14,

13,

11,
I3,
I5,

13,

14,

S0) ;
S0) ;
S0) ;

14,

15,

I5,

16,

Ie, I7, SO, SI,

17, S0, SI,

S2;

S2, 7);



tsme _mux (Z3, 16, 17, SO);

tsme mux (ZZ0, Z0, Z1, S1):
tsme mux (ZZ1, 72, 73, S1):
tsme mux (Z buf, ZZ0, ZZ1, S2);
buf (Z, Z buf);

specify
(I0 => 7)=(0, 0);
(I1 => 7)=(0, 0);
(12 => 72)=(0, 0);
(13 => 7)=(0, 0);
(I4 => 7)=(0, 0);
(I5 => 7)=(0, 0);
(I6 => 7)=(0, 0);
(17 => 7)=(0, 0);
(S0 => 7)=(0, 0);
(S1 => 7)=(0, 0);
(S2 => 7)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: MUXN4Dx , Wed Sep 23 08:57:35 CST 1998
“timescale lns / 10ps

“celldefine

module MUXN4D1 (10, I1, 12, 13, SO, S1, EN, 7);

input I0, II, IZ, I3, S0, S1, EN;

output Z;



not (ENB, EN);

tsme mux (Z0, I0, I1, SO);
tsme mux (Z1, I2, I3, SO);
tsme mux (Z buf, 70, Z1, S1);
and (Z, 7 buf, ENB);

specify
(10 => 2)=(0, 0);
(I1 => 2)=(0, 0);
(12 => 72)=(0, 0);
(13 => 7)=(0, 0);
(S0 => 7)=(0, 0);
(S1 => 7)=(0, 0);
(EN => 72)=(0, 0);

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ND2Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps

“celldefine

module ND2DO (A1, A2, ZN);

input Al, AZ2;

output ZN;

nand (ZN, A1, A2);
specify

(A1 => ZN)=(0, 0):
(A2 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ND2Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps

“celldefine

module ND2D1 (A1, A2, ZN);

input Al, AZ;

output ZN;

nand (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ND2Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps

“celldefine

module ND2D1H (A1, A2, ZN);

input Al, AZ2;

output ZN;

nand (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: ND2Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps

“celldefine

module ND2D2 (A1, A2, ZN);

input Al, AZ2;

output ZN;

nand (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ND2Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps

“celldefine

module ND2D3 (A1, A2, ZN);

input Al, AZ;

output ZN;

nand (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: ND3Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND3DO (Al, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nand (ZN, Al, A2, A3);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND3Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND3D1 (Al, A2, A3, ZN):
input Al, A2, A3;
output ZN;
nand (ZN, Al, A2, A3);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: ND3Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND3D1H (A1, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nand (ZN, Al, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND3Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND3D2 (A1, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nand (ZN, Al, A2, A3);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND3Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND3D3 (Al, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nand (ZN, Al, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND4Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND4DO (A1, A2, A3, A4, IN);
input Al, A2, A3, A4;
output ZN;
nand (ZN, AL, A2, A3, A4);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND4Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND4D1 (Al, A2, A3, A4, ZN);
input Al, A2, A3, A4;
output ZN;
nand (ZN, Al, A2, A3, A4);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND4Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND4D1H (A1, A2, A3, A4, ZN);

input Al, A2, A3, A4;

output ZN;

nand (ZN, Al, A2, A3, A4);

specify

(A1 => ZN)=(0, 0);



(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND4Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND4D2 (Al, A2, A3, A4, ZIN);
input Al, A2, A3, A4;
output ZN;
nand (ZN, AL, A2, A3, A4);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND4Dx , Mon Nov 24 11:08:46 CST 1997
“timescale lns / 10ps
“celldefine
module ND4D3 (A1, A2, A3, A4, ZN);
input Al, A2, A3, A4;

output ZN;



nand (ZN, Al, A2, A3, A4);
specify

(A1 => ZIN)=(0, 0);

(A2 => IN)=(0, 0);

(A3 => ZN)=(0, 0);

(A4 => ZN)=(0, 0);
endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND5Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND5D1 (A1, A2, A3, A4, A5, ZN);
input Al, A2, A3, A4, Ab;
output ZN;
nand (ZN, Al, A2, A3, A4, A5);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND5Dx , Mon Nov 24 11:08:47 CST 1997

“timescale lns / 10ps



“celldefine
module ND5D2 (A1, A2, A3, A4, A5, ZN);
input Al, A2, A3, A4, A5;
output ZN;
nand (ZN, Al, A2, A3, A4, A5);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND5Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND5D3 (Al, A2, A3, A4, A5, ZIN);
input Al, A2, A3, A4, A5;
output ZN;
nand (ZN, Al, A2, A3, A4, A5);
specify
(A1 => ZN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND6Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND6D1 (Al, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, A6;
output ZN;
nand (ZN, A1, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND6Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND6D2 (Al, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, A6;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);



(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND6Dx , Mon Nov 24 11:08:47 CST 1997
“timescale lns / 10ps
“celldefine
module ND6D3 (A1, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, A6;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND7Dx , Mon Nov 24 11:08:47 CST 1997

“timescale lns / 10ps



“celldefine
module ND7D1 (A1, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, AT;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6, A7);
specify
(A1 => ZN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND7Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module ND7D2 (Al, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, AT7;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6, A7);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);



(A6 => ZN)=(0, 0);
(A7 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND7Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module ND7D3 (Al, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, A7;
output ZN;
nand (ZN, A1, A2, A3, A4, A5, A6, AT);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: ND8Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps

“celldefine

module ND8D1 (A1, A2, A3, A4, A5, A6, A7, A8, ZN);



input Al, A2, A3, A4, A5, A6, A7, AS;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6, A7, AS8);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
(A8 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND8Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module ND8D2 (Al, A2, A3, A4, A5, A6, A7, A8, ZN);
input Al, A2, A3, A4, A5, A6, A7, AS;
output ZN;
nand (ZN, Al, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);



(A7 => ZN)=(0, 0);
(A8 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: ND8Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module ND8D3 (Al, A2, A3, A4, A5, A6, A7, A8, ZN);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output ZN;
nand (ZN, A1, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => IN)=(0, 0);
(A8 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NDLx , Mon Nov 24 11:09:05 CST 1997
“timescale lns / 10ps

“celldefine



module NDL1 (RN, SN, Q, QN):

input RN, SN;
output Q, QN;

reg notifier;

tsme_ndla (Q buf, RN, SN, notifier);

tsmc_ndla (QN buf, SN, RN, notifier);

not (Q, QN_buf);
not (QN, Q buf);

specify
(RN => Q)=(0, 0);
(RN => QN)=(0, 0);
(SN => Q)=(0, 0);
(SN => QN)=(0, 0);
$setup (posedge RN,
$hold (posedge SN ,
$setup (posedge SN,
$hold (posedge RN ,
$width (posedge RN,
$width (negedge RN,
$width (posedge SN,
$width(negedge SN,

endspecify

endmodule

“endcelldefine

posedge SN , 0, notifier);

posedge RN, 0, notifier);

posedge RN , 0, notifier);

posedge SN, 0, notifier);

0,
0,
0,
0

’

0,
0,
0,
0

’

notifier)
notifier)
notifier);

notifier) ;

// TSMC Standard Cell Function Library Ver

// Model Type: NDLx , Mon Nov 24 11:09:05 CST 1997

“timescale lns / 10ps



“celldefine

module NDL2 (RN, SN, Q, QN);

input RN, SN;
output Q, QN;

reg notifier;

tsmc ndla (Q buf, RN, SN, notifier):
tsmc_ndla (QN buf, SN, RN, notifier);
not (Q, QN_buf);
not (QN, Q_buf);

specify

(RN => Q)=(0, 0);

(RN => QN)=(0, 0);

(SN => Q)=(0, 0);

(SN => QN)=(0, 0);

$setup (posedge RN, posedge SN, 0, notifier);
$hold (posedge SN , posedge RN, 0, notifier);
$setup (posedge SN, posedge RN, 0, notifier);
$hold (posedge RN , posedge SN, 0, notifier);
$width (posedge RN, 0, 0, notifier);

$width(negedge RN, , notifier);

)

0, 0
$width(posedge SN, 0, 0, notifier);
0, 0

$width(negedge SN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR2Dx , Mon Nov 24 11:08:48 CST 1997



“timescale lns / 10ps
“celldefine
module NR2DO (A1, A2, ZN);
input Al, AZ;
output ZN;
nor (ZN, Al, A2);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR2Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module NR2D1 (A1, A2, ZN);
input Al, A2;
output ZN;
nor (ZN, A1, A2);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR2Dx , Mon Nov 24 11:08:48 CST 1997

“timescale lns / 10ps



“celldefine
module NR2DIH (A1, A2, ZN);
input Al, AZ;
output ZN;
nor (ZN, Al, A2);
specify
(A1 => ZN)=(0, 0);
(A2 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR2Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module NR2D2 (A1, A2, ZN);
input Al, A2;
output ZN;
nor (ZN, A1, A2);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR2Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps

“celldefine



module NR2D3 (Al, A2, ZN);
input Al, AZ;
output ZN;
nor (ZN, A1, A2);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR3Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps
“celldefine
module NR3DO (A1, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nor (ZN, Al, A2, A3);:
specify
(A1 => ZN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR3Dx , Mon Nov 24 11:08:48 CST 1997
“timescale lns / 10ps

“celldefine



module NR3D1 (A1, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nor (ZN, AL, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR3Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR3DI1H (A1, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nor (ZN, A1, A2, A3);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR3Dx , Mon Nov 24 11:08:48 CST 1997

“timescale lns / 10ps



“celldefine
module NR3D2 (Al, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nor (ZN, Al, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR3Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR3D3 (Al, A2, A3, ZN);
input Al, A2, A3;
output ZN;
nor (ZN, A1, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR4Dx , Mon Nov 24 11:08:49 CST 1997



“timescale lns / 10ps
“celldefine
module NR4DO (A1, A2, A3, A4, ZN);
input Al, A2, A3, A4;
output ZN;
nor (ZN, Al, A2, A3, A4):
specify
(A1 => ZIN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR4Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR4D1 (Al, A2, A3, A4, ZN);
input Al, A2, A3, A4;
output ZN;
nor (ZN, Al, A2, A3, A4);
specify
(A1 => ZN)=(0, 0);
(A2 => ZIN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: NR4Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR4DIH (A1, A2, A3, A4, ZIN);
input Al, A2, A3, A4;
output ZN;
nor (ZN, Al, A2, A3, A4);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR4Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR4D2 (A1, A2, A3, A4, IN);
input Al, A2, A3, A4;
output ZN;
nor (ZN, Al, A2, A3, A4);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR4Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR4D3 (Al, A2, A3, A4, ZN);
input Al, A2, A3, A4;
output ZN;
nor (ZN, Al, A2, A3, A4):
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR5Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR5D1 (Al, A2, A3, A4, A5, ZIN);

input Al, A2, A3, A4, A5;

output ZN;

nor (ZN, Al, A2, A3, A4, A5);

specify

(A1 => ZN)=(0, 0);



(A2 => ZIN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR5Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR5D2 (Al, A2, A3, A4, A5, ZN);
input Al, A2, A3, A4, A5;
output ZN;
nor (ZN, Al, A2, A3, A4, A5);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: NR5Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps

“celldefine

module NR5D3 (A1, A2, A3, A4, A5, ZN);



input Al, A2, A3, A4, A5;
output ZN;
nor (ZN, A1, A2, A3, A4, A5);
specify

(A1 => ZN)=(0, 0);

(A2 => ZN)=(0, 0);

(A3 => ZN)=(0, 0);

(A4 => IN)=(0, 0);

(A5 => ZIN)=(0, 0);
endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR6Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR6D1 (Al, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, A6;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: NR6Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR6D2 (Al, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, A6;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR6Dx , Mon Nov 24 11:08:49 CST 1997
“timescale lns / 10ps
“celldefine
module NR6D3 (Al, A2, A3, A4, A5, A6, ZN);
input Al, A2, A3, A4, A5, AG6;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);



(A3 => ZIN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR7Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps
“celldefine
module NR7D1 (A1, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, AT;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6, AT);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR7Dx , Mon Nov 24 11:08:50 CST 1997

“timescale lns / 10ps



“celldefine
module NR7D2 (A1, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, AT;
output ZN;
nor (ZN, Al, A2, A3, A4, A5, A6, A7T);
specify
(A1 => ZN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR7Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps
“celldefine
module NR7D3 (Al, A2, A3, A4, A5, A6, A7, ZN);
input Al, A2, A3, A4, A5, A6, AT7;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6, AT);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);



(A6 => ZN)=(0, 0);
(A7 => IN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR8Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps
“celldefine
module NR8D1 (Al, A2, A3, A4, A5, A6, A7, A8, ZN);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => IN)=(0, 0);
(A8 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR8Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps

“celldefine



module NR8D2 (Al, A2, A3, A4, A5, A6, A7, A8, 7ZN);
input Al, A2, A3, A4, A5, A6, A7, AS;
output ZN;
nor (ZN, A1, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
(A4 => IN)=(0, 0);
(A5 => ZIN)=(0, 0);
(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
(A8 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: NR8Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps
“celldefine
module NR8D3 (A1, A2, A3, A4, A5, A6, A7, A8, ZIN);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output ZN;
nor (ZN, Al, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
(A4 => ZN)=(0, 0);
(A5 => ZN)=(0, 0);



(A6 => ZN)=(0, 0);
(A7 => ZN)=(0, 0);
(A8 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: NRLx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module NRL1 (R, S, Q, QN):

input R, S;
output Q, QN;

reg notifier;

tsme_nrla (Q buf, R, S, notifier);
tsme_nrla (QN buf, S, R, notifier);
not (Q, QN_buf);
not (QN, Q buf);

specify

R => Q=00, 0);

R => QN)=(0, 0);

(S = @=(0, 0);

(S => aNn)=(0, 0);

$setup (negedge R, negedge S, 0, notifier);
$hold(negedge S , negedge R, 0, notifier);
$setup(negedge S, negedge R, 0, notifier);

$hold(negedge R , negedge S, 0, notifier);



$width(posedge R, 0, 0, notifier);
$width(negedge R, 0, 0, notifier):
$width(posedge S, 0, 0, notifier):
$width(negedge S, 0, 0, notifier):
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: NRLx , Mon Nov 24 11:09:06 CST 1997
“timescale lns / 10ps

“celldefine

module NRL2 (R, S, Q, QN):

input R, S;
output Q, QN;

reg notifier;

tsme_nrla (Q buf, R, S, notifier);
tsmec nrla (QN buf, S, R, notifier);
not (Q, QN_buf);
not (QN, Q buf);

specify
R => Q=00, 0);
(R => QN)=(0, 0);
(S = @=(0, 0);
(S => aN)=(0, 0);
$setup(negedge R, negedge S, 0, notifier);
$hold(negedge S , negedge R, 0, notifier);

$setup(negedge S, negedge R, 0, notifier);



$hold(negedge R , negedge S, 0, notifier);
$width(posedge R, 0, 0, notifier):

$width(negedge R, , notifier);

)

0, 0
$width(posedge S, 0, 0, notifier):
0, 0

, notifier);

$width(negedge S, 0,
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: O0AI211Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT211D0O (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

or (A, A1, A2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: OAI211Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps
“celldefine

module OAT211D1 (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

or (A, A1, A2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI211Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT211DIH (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

or (A, Al, A2);
nand (ZN) A) By C) y



specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: O0AI211Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT211D2 (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

or (A, A1, A2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: OAI211Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT211D3 (Al, A2, B, C, ZN);

input Al, A2, B, C;

output ZN;

or (A, A1, A2);

nand (ZN) A) B) C) y
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: 0AI21Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps
“celldefine
module OAI21D0 (Al, A2, B, ZN);
input Al, A2, B;:
output ZN;
or (A, Al, A2);
nand (ZN, A, B);



specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => zZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI21Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps
“celldefine
module O0AI21D1 (A1, A2, B, ZN);
input Al, A2, B:

output ZN;

or (A, Al, A2);
nand (ZN) A) B) y
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI21Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT21D1H (Al, A2, B, ZN);



input Al, A2, B;

output ZN;

or (A, A1, A2);
nand (ZN, A, B);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI21Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps
“celldefine
module O0AI21D2 (A1, A2, B, ZN);
input Al, A2, B;

output ZN;

or (A, Al, A2);
nand (ZN, A, B);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: OAI21Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps
“celldefine
module OAI21D3 (Al, A2, B, ZN);
input Al, A2, B;

output ZN;

or (A, Al, A2);
nand (ZN, A, B);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI221Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT221D1 (Al, A2, BI, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;

or (A, Al, A2);

or (B, B1, B2);

nand (ZN; A) B) C) )

specify



(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI221Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT221D1H (Al, A2, B1, B2, C, ZN);

input Al, A2, B1l, B2, C;

output ZN;

or (A, Al, A2);
or (B, Bl, B2);
nand (ZN, A, B, O);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(Bl => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => zZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: 0AI221Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT221D2 (Al, A2, Bl, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;

or (A, Al, A2);
or (B, Bl, B2);
nand (ZN, A, B, C);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI221Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module O0AT221D3 (Al, A2, B1, B2, C, ZN);

input Al, A2, Bl, B2, C;

output ZN;



or (A, A1, A2);

or (B, B1, B2);
nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(Bl => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI222Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module OAT222D1 (Al, A2, BI, B2, Cl, C2, ZIN);

input Al, A2, B1, B2, C1, C2;

output ZN;

or (A, Al, A2);

or (B, B1, B2);

or (c, Cc1, C2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);



(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: 0AI222Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT222D1H (Al, A2, B1, B2, Cl, C2, ZN);

input Al, A2, BI1, B2, Cl, C2Z;

output ZN;

or (A, Al, A2);

or (B, B1, B2);

or (c, Cc1, C2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver

// Model Type: 0AI222Dx , Mon Nov 24 11:09:25 CST 1997
“timescale lns / 10ps

“celldefine

module 0AT222D2 (Al, A2, BI, B2, Cl, C2, ZIN);

input Al, A2, Bl1, B2, Cl, C2;

output ZN;

or (A, Al, A2);

or (B, B1, B2);

or (c, Cc1, C2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI222Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module 0AT222D3 (Al, A2, BI, B2, Cl, C2, ZN);



input Al, A2, BI1, B2, Cl, C2;

output ZN;

or (A, Al, A2);

or (B, B1l, B2);

or (c, c1, C2);

nand (ZN, A, B, C):
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(C1 => ZN)=(0, 0);
(€2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI22Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT22D0 (Al, A2, B1, B2, ZN);

input Al, A2, Bl1l, B2;

output ZN;

or (A, A1, A2);
or (B, B1, B2);



nand (ZN) A) B) )

specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI22Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT22D1 (Al, A2, Bl, B2, ZN);

input Al, A2, Bl, B2;

output ZN;

or (A, Al, A2):
or (B, B1, B2):
nand (ZN) Ay B) ’

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI22Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT22D1H (Al, A2, Bl, B2, ZN);

input Al, A2, Bl1l, B2;

output ZN;

or (A, Al, A2);
or (B, B1, B2);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI22Dx , Mon Nov 24 11:09:26 CST 1997
“timescale 1lns / 10ps

“celldefine

module OAT22D2 (Al, A2, B1, B2, ZN);

input Al, A2, Bl, B2;



output ZN;

or (A, Al, A2):
or (B, B1, B2):
nand (ZN) A) B) y
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI22Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module O0AI22D3 (Al, A2, Bl, B2, ZN);

input Al, A2, B1l, B2;

output ZN;

or (A, A1, A2);
or (B, B1, B2);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);



(B1 => ZN)=(0, 0);
(B2 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI31Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine

module OAT31D0O (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

or (A, A1, A2, A3);
nand (ZN) A) B) )
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI31Dx , Mon Nov 24 11:09:26 CST 1997
“timescale lns / 10ps

“celldefine



module OAT31D1 (Al, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

or (A, AL, A2, A3);
nand (ZN) A) B) )
specify

(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: O0AI31Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT31DIH (Al, A2, A3, B, ZIN);

input Al, A2, A3, B;

output ZN;

or (A, Al, A2, A3);
nand (ZN, A, B);
specify

(A1 => ZN)=(0, 0);



(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
B => zZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI31Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT31D2 (A1, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

or (A, AL, A2, A3);
nand (ZN) A) B) )
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZIN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI31Dx , Mon Nov 24 11:09:27 CST 1997

“timescale lns / 10ps



“celldefine

module OAT31D3 (Al, A2, A3, B, ZN);

input Al, A2, A3, B;

output ZN;

or (A, AL, A2, A3);
nand (ZN, A, B);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: O0AI32Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT32D0 (A1, A2, A3, Bl, B2, ZN);

input Al, A2, A3, Bl, B2;

output ZN;
or (A, A1, A2, A3);
or (B, B1, B2);

nand (ZN) Ay B) )



specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI32Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT32D1 (Al, A2, A3, B1, B2, ZN);

input Al, A2, A3, Bl, B2;

output ZN;

or (A, Al, A2, A3);
or (B, B1, B2):
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI32Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT32D1H (Al, A2, A3, Bl, B2, ZN);

input Al, A2, A3, Bl, BZ;

output ZN;

or (A, AL, A2, A3);
or (B, B1, B2);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OAI32Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT32D2 (A1, A2, A3, Bl, B2, ZIN);



input Al, A2, A3, Bl, B2;

output ZN;

or (A, Al, A2, A3);
or (B, B1l, B2);
nand (ZN) A) B) ’

specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI32Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT32D3 (Al, A2, A3, Bl, B2, ZN);

input Al, A2, A3, Bl, B2;

output ZN;

or (A, Al, A2, A3);
or (B, B1, B2):
nand (ZNy Ay B) ’

specify



(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: 0AI33Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT33D0 (Al, A2, A3, B1, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

or (A, AL, A2, A3);
or (B, B1, B2, B3):
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule



“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI33Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT33D1 (A1, A2, A3, BIl, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

or (A, AL, A2, A3);
or (B, Bl, B2, B3);
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI33Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT33D1H (Al, A2, A3, Bl, B2, B3, ZIN);



input Al, A2, A3, Bl, B2, B3;

output ZN;

or (A, A1, A2, A3);
or (B, Bl, B2, B3);
nand (ZN) A) B) )

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI33Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT33D2 (A1, A2, A3, BIl, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;
or (A, AL, A2, A3);
or (B, Bl, B2, B3);

nand (ZNy Ay B) )



specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);
(B3 => ZN)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OAI33Dx , Mon Nov 24 11:09:27 CST 1997
“timescale lns / 10ps

“celldefine

module OAT33D3 (A1, A2, A3, BIl, B2, B3, ZN);

input Al, A2, A3, Bl, B2, B3;

output ZN;

or (A, Al, A2, A3);
or (B, B1, B2, B3):
nand (ZN, A, B);

specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
(B1 => ZN)=(0, 0);
(B2 => ZN)=(0, 0);



(B3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OR2Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps

“celldefine

module OR2D1 (Al, A2, 7);

input Al, AZ2;
output Z;

or (Z, AL, A2);
specify

(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OR2Dx , Mon Nov 24 11:08:50 CST 1997
“timescale lns / 10ps

“celldefine

module OR2D2 (A1, A2, Z);

input Al, AZ;
output Z;

or (Z, A1, A2);
specify

(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: OR2Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps

“celldefine

module OR2D3 (Al, A2, 7);

input Al, AZ;
output Z;

or (Z, AL, A2);
specify

(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR3Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR3D1 (Al, A2, A3, Z);
input Al, A2, A3;
output Z;
or (Z, A1, A2, A3);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);



endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR3Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR3D2 (Al, A2, A3, Z):
input Al, A2, A3;
output Z;
or (zZ, A1, A2, A3);
specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR3Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR3D3 (Al, A2, A3, Z);
input Al, A2, A3;
output Z;
or (Z, A1, A2, A3);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);



(A3 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR4Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR4D1 (Al, A2, A3, A4, 7);
input Al, A2, A3, A4;
output Z;
or (Z, A1, A2, A3, A4);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR4Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR4D2 (Al, A2, A3, A4, 7Z);
input Al, A2, A3, A4;
output Z;
or (Z, A1, A2, A3, A4);

specify



(A1 => 7)=(0, 0);
(A2 => 72)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR4Dx , Mon Nov 24 11:08:51 CST 1997
“timescale lns / 10ps
“celldefine
module OR4D3 (Al, A2, A3, A4, 7);
input Al, A2, A3, A4;
output Z;
or (Z, Al, A2, A3, A4);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR5Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR5D1 (A1, A2, A3, A4, A5, Z);
input Al, A2, A3, A4, A5;



output Z;
or (Z, Al, A2, A3, A4, A5);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 72)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR5Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR5D2 (Al, A2, A3, A4, A5, 7Z);
input Al, A2, A3, A4, A5;
output Z;
or (Z, A1, A2, A3, A4, A5);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver



// Model Type: OR5Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR5D3 (A1, A2, A3, A4, A5, 7);
input Al, A2, A3, A4, A5;
output Z;
or (Z, Al, A2, A3, A4, A5);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR6Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR6D1 (Al, A2, A3, A4, A5, A6, Z);
input Al, A2, A3, A4, A5, A6;
output Z;
or (Z, A1, A2, A3, A4, A5, A6);
specify
(A1 => 2)=(0, 0);
(A2 => 2)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);



(A6 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR6Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR6D2 (A1, A2, A3, A4, A5, A6, 7);
input Al, A2, A3, A4, A5, A6;
output Z;
or (Z, Al, A2, A3, A4, A5, A6);
specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 72)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR6Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR6D3 (A1, A2, A3, A4, A5, A6, Z);
input Al, A2, A3, A4, A5, A6;

output Z;



or (Z, A1, A2, A3, A4, A5, A6);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR7Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR7D1 (Al, A2, A3, A4, A5, A6, A7, 7);
input Al, A2, A3, A4, A5, A6, AT7;
output Z;
or (Z, Al, A2, A3, A4, A5, A6, A7);
specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 2)=(0, 0);
(A7 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: OR7Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR7D2 (A1, A2, A3, A4, A5, A6, A7, Z);
input Al, A2, A3, A4, A5, A6, AT7;
output Z;
or (Z, A1, A2, A3, A4, A5, A6, A7);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 7)=(0, 0);
(A7 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR7Dx , Mon Nov 24 11:08:52 CST 1997
“timescale lns / 10ps
“celldefine
module OR7D3 (Al, A2, A3, A4, A5, A6, A7, Z7);

input Al, A2, A3, A4, A5, A6, A7;

output Z;

or (Z, A1, A2, A3, A4, A5, A6, AT);

specify

(A1 => 2)=(0, 0);



(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 7)=(0, 0);
(A7 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR8Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps
“celldefine
module OR8D1 (A1, A2, A3, A4, A5, A6, A7, A8, 7);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output Z;
or (Z, Al, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => 72)=(0, 0);
(A2 => 2)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(a6 => 7)=(0, 0);
(A7 => 2)=(0, 0);
(A8 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine



// TSMC Standard Cell Function Library Ver
// Model Type: OR8Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps
“celldefine
module OR8D2 (Al, A2, A3, A4, A5, A6, A7, A8, 7);
input Al, A2, A3, A4, A5, A6, A7, AS8;
output Z;
or (Z, Al, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 2)=(0, 0);
(A7 => 7)=(0, 0);
(A8 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: OR8Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps
“celldefine
module OR8D3 (Al, A2, A3, A4, A5, A6, A7, A8, 7);
input Al, A2, A3, A4, A5, A6, A7, AS;
output Z;
or (Z, A1, A2, A3, A4, A5, A6, A7, A8);
specify
(A1 => 2)=(0, 0);



(A2 => 7)=(0, 0);
(A3 => 7)=(0, 0);
(A4 => 7)=(0, 0);
(A5 => 7)=(0, 0);
(A6 => 7)=(0, 0);
(A7 => 7)=(0, 0);
(A8 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: TFCNx , Mon Nov 24 11:09:05 CST 1997
“timescale lns / 10ps

“celldefine

module TFCN1 (CP, CDN, Q, QN);

input CP, CDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

pullup (SDN);

and (CP_check, CDN i, SDN);:

not (D, Q_buf);

tsme _dff  (Q buf, D, CP, CDN i, SDN, notifier);
buf Q, Q_buf);

not (QN_buf, Q buf):

and (QN, QN_buf, SDN);

specify



(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$width(posedge CDN, 0, 0, notifier);
$width (negedge CDN, 0, 0, notifier):
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: TFCNx , Mon Nov 24 11:09:05 CST 1997
“timescale lns / 10ps

“celldefine

module TFCN2 (CP, CDN, Q, QN);

input CP, CDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

pullup (SDN):

and (CP_check, CDN i, SDN);

not (D, Q buf);

tsme dff (Q buf, D, CP, CDN i, SDN, notifier);
buf (Q, Q buf);

not (QN_buf, Q buf);



and (QN, QN _buf, SDN);

specify
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge CDN, 0, notifier):
$width(posedge CDN, 0, 0, notifier);
$width(negedge CDN, 0, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: TFCSNx , Mon Nov 24 11:09:05 CST 1997
“timescale lns / 10ps

“celldefine

module TFCSN1 (CP, CDN, SDN, Q, QN);

input CP, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i);
not (D, Q buf);



tsme dff (Q buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q_buf);

not (QN_buf, Q buf):

and (QN, QN_buf, SDN i) ;

reg flag;
always @(CDN i or SDN i) begin
if (!$test$plusargs (“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"Db0) begin
$display("%m > CDN is released at time %. 2fns.”, $realtime);
end
if (SDN i!==1"b0) begin
$display ("%m > SDN is released at time %. 2fns.”, $realtime) ;
end
end
flag = ((CDN_i===1"b0)&& (SDN_i ===1"b0)) ;
if (flag == 1) begin
$display("%m > Both CDN and SDN are enabled at time %.2fns.”
$realtime) ;
end
end

end

specify
(CP => Q)=(0, 0);
(CP => QN)=(0, 0);
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);



$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);
$recovery (posedge SDN, posedge CP, 0, notifier):
$hold (posedge CP , posedge SDN, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier);

$width (negedge CDN, 0, 0, notifier):
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier):

endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: TFCSNx , Mon Nov 24 11:09:05 CST 1997
“timescale lns / 10ps

“celldefine

module TFCSN2 (CP, CDN, SDN, Q, QN);

input CP, CDN, SDN;
output Q, QN;

reg notifier;

buf (CDN_i, CDN);

buf (SDN_i, SDN);

and (CP_check, CDN i, SDN i):

not (D, Q buf);

tsme dff (Q_buf, D, CP, CDN i, SDN i, notifier);
buf (Q, Q_buf);

not (QN_buf, Q_buf);



and (QN, QN_buf, SDN i) ;

reg flag;
always @(CDN i or SDN i) begin
if ('$test$plusargs(“cdn sdn check off”)) begin
if (flag == 1) begin
if (CDN i!==1"b0) begin
$display ("%m > CDN is released at time %. 2fns.”, $realtime) ;
end
if (SDN i!==1"Db0) begin
$display("%m > SDN is released at time %. 2fns.”, $realtime);
end
end
flag = ((CDN_i===1"b0)&&(SDN i ===1"b0)) ;
if (flag == 1) begin
$display ("%m > Both CDN and SDN are enabled at time %.2fns.”,
$realtime) ;
end
end

end

specify
(CP => Q=(0, 0);
(CP => QN)=(0, 0);
(CDN => Q)=(0, 0);
(CDN => QN)=(0, 0);
(SDN => Q)=(0, 0);
(SDN => QN)=(0, 0);
$recovery (posedge CDN, posedge CP, 0, notifier);
$hold (posedge CP , posedge CDN, 0, notifier);

$recovery (posedge SDN, posedge CP, 0, notifier);



$hold (posedge CP , posedge SDN, 0, notifier);
$width(posedge CP &&& CP check, 0, 0, notifier);
$width(negedge CP &&& CP check, 0, 0, notifier);
$width(posedge CDN, 0, 0, notifier):
$width(negedge CDN, 0, 0, notifier);
$width(posedge SDN, 0, 0, notifier);
$width(negedge SDN, 0, 0, notifier);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XNR2Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps

“celldefine

module XNR2D1 (A1, A2, ZN);

input Al, AZ2;

output ZN;

xnor (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XNR2Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps

“celldefine

module XNR2D2 (A1, A2, ZN);



input Al, AZ2;
output ZN;
Xnor (ZN, A1, A2);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XNR2Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps

“celldefine

module XNR2D3 (Al, A2, ZN);

input Al, AZ;

output ZN;

xnor (ZN, Al, A2);
specify

(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XNR3Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps
“celldefine
module XNR3D1 (A1, A2, A3, ZN);
input Al, A2, A3;



output ZN;
xnor (ZN, Al, A2, A3);
specify
(A1 => ZIN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XNR3Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps
“celldefine
module XNR3D2 (Al, A2, A3, ZN):
input Al, A2, A3;
output ZN;
Xnor (ZN, Al, A2, A3);:
specify
(A1 => ZIN)=(0, 0);
(A2 => IN)=(0, 0);
(A3 => ZIN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XNR3Dx , Mon Nov 24 11:08:53 CST 1997
“timescale lns / 10ps

“celldefine

module XNR3D3 (Al, A2, A3, ZN);



input Al, A2, A3;
output ZN;
xnor (ZN, Al, A2, A3);
specify
(A1 => ZN)=(0, 0);
(A2 => ZN)=(0, 0);
(A3 => ZN)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XOR2Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps
“celldefine
module XOR2D1 (Al, A2, 7);
input Al, AZ2;
output Z;
Xor (z, Al, A2);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XOR2Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps

“celldefine

module XOR2D2 (Al, A2, Z7);



input Al, A2;
output Z;
xor (Z, A1, A2);
specify
(A1 => 2)=(0, 0);
(A2 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XOR2Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps
“celldefine
module XOR2D3 (AL, A2, Z);
input Al, AZ;
output Z;
Xor (Z, Al, A2);
specify
(A1 => 7)=(0, 0);
(A2 => 2)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XOR3Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps
“celldefine
module XOR3D1 (A1, A2, A3, Z);
input Al, A2, A3;



output Z;

xor (Z, A1, A2, A3);

specify
(A1 => 7)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);

endspecify

endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver
// Model Type: XOR3Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps
“celldefine
module XOR3D2 (Al, A2, A3, Z);
input Al, A2, A3;
output Z;
Xor (Z, Al, A2, A3);
specify
(A1 => 7)=(0, 0);
(A2 => 2)=(0, 0);
(A3 => 7)=(0, 0);
endspecify
endmodule

“endcelldefine

// TSMC Standard Cell Function Library Ver

// Model Type: XOR3Dx , Mon Nov 24 11:08:54 CST 1997
“timescale lns / 10ps

“celldefine

module XOR3D3 (Al, A2, A3, Z7):



input Al, A2, A3;
output Z;
xor (Z, A1, A2, A3);
specify
(A1 => 72)=(0, 0);
(A2 => 7)=(0, 0);
(A3 => 72)=(0, 0);
endspecify
endmodule

“endcelldefine

// User—Defined Primitive Edited by Yi-an Liang of ASIC/TSMC,
05/22/1995.

// Modified by Hung-Chun Li
04/30/1997.
//>l<***>l<****>l<**>l<>l<>l<>l<>l<>l<>X<>X<>l<**********>X<**************************************
sokokokokskok

// This is a positive edge triggered User-Defined D flip-flop, with an
// active—low clear and an active—low set, CDN and SDN. Q will be cleared
to

// zero when the clear and set are simultaneously active, CDN = SDN = 0.
//

// The notifier is the user—defined response to timing check violations. it
// propogates an x value at the output, Q, when timing check violations occur.
//

// Note:

// ?: denotes iteration of the table entry over the values 0, 1, and x.
// (vw): denotes value change from v to w, v and w can be any of 0, 1, x, ?
// —: denotes no change

// %: denotes all the transitions.



primitive tsmc dff (q, d, cp, cdn, sdn, notifier);
“protect

output q;

input d, c¢p, cdn, sdn, notifier;

reg q;

table
? ? 0 ? ?:9?2 :0; // CDN dominate SDN
? ? 1 0 ? 2?2 :1; // SDN is set
? 9 1 x ?:0:x:// SDN affect Q (added by mcchen 97/8/1)

. // Latch 0
0 *x 2?2 1 2:0:0: // Keep 0 (D==Q)

o
—~
o
—
~

~D
—

~D

~D
o

—
—~
(e
—
~
—
~0
~D
~D
—

. // Latch 1
1 % 1 2 2 :1:1:// Keep 1l (D==0Q)

? (1?2) 1 1 2 :? : - // ignore negative edge of clock

? (?20) 1 1 2 :? : - // ignore negative edge of clock

? 2 (1) 2 2 : 2?2 : - :// ignore positive edge of CDN

? 92 2?2 (?21) 2 :?2 : - :// ignore posative edge of SDN

* 2 2 2 2?2 :92 : - // ignore data change on steady clock

? 0?2 2 2?2 % :9?2:x; // timing check violation
endtable

“endprotect

endprimitive
primitive tsmc dla (g, d, e, cdn, sdn, notifier);
“protect

output q;



input d, e, cdn, sdn, notifier;

reg q;

table

// d e cdn sdn noti : qt : qt+l

//
1 1 1 1 ? :? 1 ; // Latch 1
0 1 1 1 ? ? 0 ; // Latch 0
0 (10) 1 1 2 ? 0 : // Latch 0 after falling edge
1 (10) 1 1 ? 2?2 + 1 ; // Latch 1 after falling edge
* 0 2 2?2 ° :? : - = // no changes
2 °? ? 0 ? :? : 1 : // preset to 1
?2 0 1 * ? 1 1
1 2 1 * ? 1 1
1 =* 1 ? ? 1 1
2 °? 0 1 ? : 9 0 : // reset to 0
?2 0 * 1 ? 0 0
0o ? * 1 ? 0 0
0 = ? 1 ? 0 0
? o2 2 0?2 % 9?2 : x : // toggle notifier
endtable
“endprotect
endprimitive

// User-Defined Primitive Edited by Hung-Chun Li of ASIC/TSMC,



10/16/1996.

/[ Fkksokokksokokkokokok kol ok kotok kool ok kskokorskosk ksl skoksk sk skoksk sk kol sk otk sk otk sk skorok sk kskok ok kol ko
Kok kkokok

//

// Note:

// ?: denotes iteration of the table entry over the values 0, 1, and x.

primitive tsmc mux (q, dO0, dl, s);
output q;

input s, d0, dl;

“protect
table
// d0 dl s : q
0o 2?2 0 0
1?2 0 L
? 0 1 20
? 1 1 A
0 0 x 0
11 x 1
endtable
“endprotect
endprimitive
// User—Defined Primitive Edited by Yi-an Liang of ASIC/TSMC,
11/03/1994.
// Modified by Hung-Chun Li
04/14/1997

/[ Aksksksk ok skoksk ok skokoskskokskskoskskoksk ok sk sk skokskokok ok skokskskoskosk ok sk sk skokskokokskokskskokskkok ok skkok sk sk ok sk
sskokskskorsksk

// This is a User—-Defined unbuffered SR(2 cross—coupled NANDs) latch, with



an

// active—high set and active—high reset. Latch mode (SN=RN=1) may be entered
// only when complement output states have been established. SN=RN=0
generates

// a HIGH output on Q.

//

// The notifier is the user—defined response to timing check violations. it

// propogates an x value at the output, Q, when timing check violations occur.

//

// Note:

// ?: denotes iteration of the table entry over the values 0, 1, and x.
// —: denotes no change

// *: denotes all the transitions.

primitive tsmc ndla (g, rn, sn, notifier);
“protect

output q;

input rn, sn, notifier;

reg q;

? 0 ? :?:1; // Set dominate Clear

o 1 2?2 :2?2:0; // Clear

// 1?2 2 :1:1; // Hold 1 or Set

// ? 1 ? :0:0 : // Hold 0 or Clear

// 1 1 ? : ? : - // Hold original state
1 p ? :?: - : // Hold original state
p 1 ? %2 : -, // Hold original state
? 2?2 % : 2?2 :x : // Timing check violation

endtable



“endprotect

endprimitive

// User—-Defined Primitive Edited by Yi-an Liang of ASIC/TSMC,
11/03/1994.

// Modified by Hung-Chun Li
04/14/1997

//>l<>l<>l<>l<************>l<>l<>l<>l<***********>X<>}<>X<>¥<***********************************
skeskoskskeskokskek

// This is a User-Defined SR(2 cross—coupled NORs) latch, with an active—high
// set and active—high reset. Latch mode(S=R=0) may be entered only when
// complement output states have been established. S=R=1 generates a LOW
// output on Q.

//

// The notifier is the user—defined response to timing check violations. it

// propogates an x value at the output, Q, when timing check violations occur.

//

// Note:

// ?: denotes iteration of the table entry over the values 0, 1, and x.
// —: denotes no change

// *: denotes all the transitions.

primitive tsmc nrla (q, r, s, notifier);
“protect

output q;

input r, s, notifier;

reg q;

1 ? ? :? :0 ; // Reset dominate Set

0 1 2?2 :2:1:; // Set



// ? 0 ? :0:0; // Reset or Hold 0

// 0 2 2?2 :1:1:// Set or Hold 1
// 0O 0 ? :?: - // Hold original state
0 n ? :?: - // Hold original state
n 0 ? :?: - // Hold original state
? 2?2 % : 2?2 :x : // Timing Check violation
endtable
“endprotect

endprimitive



Mt 3 Dracula & X

1. DRC fiy 4 34
; skskokeskokskeskok skok skeskok skeskok skok sk skokoskeskok skokoskeskok skekok skeskosk skok skeskokoskeskok skokoskeskokoskskok skokokskokoskskokoskeskok skokoskekokskskosk

*

:DRC CHECKS FOR 0.5 MICRON TRIBLE METAL SINGLE POLY CMOS PROCESS OF TSMC;
Version 1.0

by DENG HAIFEI MARCH 23, 1999

; skskokeskokoskeskok skok skeskok skeskok skokoskeskokoskeskok skeskoskeskok skeskok skeskok skok skeskokoskeskok skok skeskokoskskok skokokskokokskokoskekok skokoskekokskskosk

*

*DESCRIPTION
INDISK = /EDAHOMEO1/students/dhf/sram/drc/mux2. gds
OUTDISK = /EDAHOMEO1/students/dhf/sram/drc/drc. gds
WORK-DIR = /EDAHOMEO1/students/dhf/sram/drc/
PRIMARY = MUX2
SYSTEM = GDS2
SCALE = 0.001 MICRON
RESOLUTION = 0.1 MICRON
PRINTFILE = dreprt
LISTERROR = YES
PREINQUERY = YES
KEEPDATA = YES

CNAMES-CSEN = YES
*END

3 skskokeskok skeskokoskokoskeskok skeskok skok sk skokoskeskok skokoskoskok skekok skekokskok skekok skeskok skokoskeskokskeskok skokoskskoksk ok



INPUT-LAYER BLOCK

3 kekeskeskokoskokskskokoskotkosk skskok stk skskokoskoskeskskokoskoskesk skekokoskokskoskokoskokok skl ko skokokok sk skiskokoskokskek

*INPUT-LAYER

NDIFF =1
PDIFF = 2
DIFF =3
PWELL = 6
VIAZ =7
VIA =8
NWELL = 12
PAD =29
POLY = 35
ESD = 44
METAL1 = 45 TEXT = 61
METALZ = 50
METAL3 = 46
CONT = 55
TEXT = 61

SUBSTRATE = BULK 60; Layer created for reverse mask

CONNECT-LAY = NWELL PWELL NSD PSD POLY METAL1 METALZ METAL3

; %%k The conductor layer of the CMOS process skkk

*END

3 skskokeskok skeskokoskokoskeskok skeskokoskok skeskokoskeskok skokokeskok skeskok skekokskok skekok skeskok skokoskeskokoskskok skokoskskokosk ok

OPERATION BLOCK



; CREAT THE DEVICE LAYERS AND CONDUCTOR LAYERS
s kkkokkok kool kool ok kol okktolokoksolokoktokekokokokkokokokootokokdooskok ook

*OPERATION

AND  DIFF PDIFF  PREGION
NOT DIFF PREGION NREGION
AND  POLY NREGION NGATE
AND  POLY PREGION PGATE
OR PGATE NGATE GATE
NOT NREGIONNGATE NSD

NOT PREGIONPGATE PSD

OR NSD PSD SRCDRN

NOT  BULK PWELL NWSUB
NOT NWSUB NWELL SUB

AND  DIFF NWELL  DIFNW
AND  DIFF PWELL DIFPW
OR DIFNW DIFPW DIFWE
AND  PWELL PSD PSDPW

AND NWELL  NSD NSDNW

3 kekeseskokoskoskskskokoskoksk skskok stk skskokoskoskeskskokoskoskeskskskokosiok skskokoskokok skokok ko skokokok sk skokokoskok sk

; CONNECT OPERATION FOR CMOS PROCESS
eskskskskskokokotook skl skokokototokskskoskokokotoksk skl skt skl koot stk skokkotokokskok ok
CONNECT METAL1 POLY BY CONT

CONNECT METAL1 NSD BY CONT

CONNECT METAL1 PSD BY CONT

CONNECT PSD PWELL BY PSDPW



CONNECT NSD NWELL BY NSDNW

CONNECT METALZ METAL1 BY VIA

CONNECT METAL3 METALZ BY VIA2

DRC CHECKS

3 skekeskeskokoskoskeskskok kot skskok stk skskokokosiekskokokoskekskekokoskok skskokoskokok skokokoskok skokokok stk skskokosiokskoskokoskokok skokokok ksk

NWELL RULES

3 skekeseskokoskoskeskskokoskoksk skskok stk skskokoskosiekskokokoskekskskokoskokskskokoskokok skokokoskok skokokok stk skskokosiokskskokoskokok skokokoskksk

WIDTH
EXT

NWELL LT 2.5 OUTPUT DRCO1 31
NWELL LT 4.0 OUTPUT DRCO1 32

3 Skekeskesokoskoskeskskok skt skskok ik skokokokoskskskok ki skskskok skl skskokosiok sk skoskokoskoekskokoskoko ke skokoskokskekskokoskok sokokokoksksksk

; THIN OXIDE  RULE

3 Skekeskesokoskoskeskskok skt skskok stk skoskokoko sk sk skokoskokskskskok skl skskokosioksk skokokoskekskokoskoko ki sokoskokskekskokoskok sokokokok skoksk

SELECT
WIDTH
NOT
WIDTH
SELECT
SELECT
OR

EXT
AND
ENC[CP]
NOT
EXT[C]
SELECT
ENC[CP]
NOT

DIFWE CUT POLY DFWP

DFWP LT 0.6 OUTPUT DRCOZ 41

DIFF  DFWP IDFWP

IDFWP LT 0.5 OUTPUT DRCOZ 42

DIFF INSIDE NWELL DFINNW

DIFF  OUTSIDE NWELL DFOUNW

DFINNW DFOUNW DFIONW

DFIONWLT 0.9 OUTPUT DRCOZ 43

DFINNW NDIFF  NDFINNW

NWELL NDFINNW LT 0.3 OUTPUT DRCO2 44
NREGIONNDFINNW NDFOUNW

NWELL NDFOUNW LT 3.3 OUTPUT DRCOZ2 45
PREGION INSIDE NWELL PDFINNW
NWELL PDFINNW LT 1.5 OUTPUT DRCOZ 46
PREGIONPDFINNW PDFOUNW



EXT[C] NWELL PDFOUNW LT 0.3 OUTPUT DRCO2 47

SELECT POLY CUT PREGION POPR

EXT[C] POPR  NREGIONLT 0.6 OUTPUT DRCO2 48

SELECT POLY  CUT NREGION PONR

EXT[C] PONR  PREGIONLT 0.6 OUTPUT DRCO2 50

SELECT PREGION ~ TOUCH NREGION PRTNR

NOT PREGIONPRTNR ~ PRNTNR

EXT[C] PRNTNR NREGIONLT 0.9 OUTPUT DRCO2 49

3 Skekeseskokoskoskskskok skt skskok stk skskokoskoskeskskokokosieskskskokoskok sk skokosiokok skokok ko skokokokosiok skokokosiokskskokokok sk sk

POLY  RULE

3 skskokeskokoskeskokoskokoskeskok sk skok skeokoskskokosk skok skeskosk skokoskekskoskeskok skeskoskskokosk skok skeskok skokok skokokeskok skekok skckok skokok
WIDTH  PGATE LT 0.5 OUTPUT DRCO3 51

WIDTH  NGATE LT 0.5 OUTPUT DRCO3 52

OR POPR PONR  POTR

NOT POLY POTR  IPOLY

WIDTH  IPOLY LT 0.5 OUTPUT DRCO3 53

EXT  POLY LT 0.6 OUTPUT DRCO3 54

NOT BULK DIFF  OXFID

SIZE GATE BY 0.26  OGATE

NOT POLY OGATE  NOGPOLY

AND NOGPOLY OXFID  POOXFI

EXT[C]  POOXFI DIFF LT 0.25  OUTPUT DRCO3 55

ENC[CP] DIFF POLY LT 0.65  OUTPUT DRCO3 56

WIDTH  POOXFI LT 0.5 OUTPUT DRCO3 57
3 skskokeskokoskeskok skokoskeskok skeskok skokoskeskokoskeskok skeskok skok skekok skeskok skskoskeskok skeskok skskosk skokoskskok skeskosk skokok skokokskokokskokokok

P+ S/D RULE

3 skskokeskokoskskok skok sk skok sk skok skeskosk skokosk skok skskosk skokoskeskok sk skok skeskok skekosk kol skskosk skokok skokoskskok skekok skokok skokokskok sk skok
WIDTH  PDIFF LT 0.75  OUTPUT DRC04 41

EXT PDIFF LT 0.75  OUTPUT DRCO4 42

EXT[C] PDIFF DIFF LT 0.6 OUTPUT DRCO4 43

ENC[CP] PDIFF PGATE LT 0.6 OUTPUT DRCO4 44



ENC[CP]
INT[C]
ENC[CP]
EXT[C]

PDIFF  NGATE LT 0.6 OUTPUT
PDIFF  DIFF LT 0.6 OUTPUT
PDIFF  PREGION LT 0.3 OUTPUT
PDIFF NDIFF LT 0.3 OUTPUT

DRCO4 48
DRC0O4 45
DRC0O4 46
DRC0O4 47

3 skskokeskokoskeskok sk skeskok skeskok skskoskeskokoskeskok skeskosk skok skekok skeskok skokoskeskok skeskok skskok skokoskskok skeskosk skokok skokoskskok kckokkok

N+ S/D RULE

; skskokeskokoskeskok skokoskeskok sk skok skeskoskeskokoskeskok skeskosk skok skekok skeskok skskokskskok skokoskeskosk skokosk skokoskeskok skokok skoskok skokoskekokkcksk

WIDTH
EXT
EXT[C]
ENC[CP]
ENC[CP]
INT[C]
ENC[CP]
EXT[C]

NDIFF LT 0.75 OUTPUT DRCO5 41

NDIFF LT 0.75 OUTPUT DRCO5 42

NDIFF  DIFF LT 0.6 OUTPUT
NDIFF  PGATE LT 0.6 OUTPUT
NDIFF  NGATE LT 0.6 OUTPUT
NDIFF  DIFF LT 0.6 OUTPUT
NDIFF  NREGION LT 0.3 OUTPUT
NDIFF  PDIFF LT 0.3 OUTPUT

DRCO5 43
DRCO5 44
DRCO5 48
DRCO5 45
DRCO5 46
DRCO5 47

3 Skekeskeskokoskoskeskskokoskotkosk skskok stk skskokosk skl skokokoskek skekoskosk sk skokoskoskok skskoskoskoskeskskokokosiok skiekokosiokosk sokokoskok sokokok skl skek

ESD IMPLANTATION RULE

3 skskokeskokskeskokoskok skeskok skeskok skok sk skokoskeskok skoskoskeskok skeskok skeskokeskok skeskok skeskok skok skeskokosk ko skokoskskokoskskok skskokskokoskekokskckosk

; IT WILL BE WRITTEN LATER.

3 skekeskeskokoskoskeskskokosko ks skskok siekskskokoskoskokskokokosiek skskoskok skl skokosk stk skskokoskosk sk skokokosiok skiskokosiok sk skokok kol skokokokskok sksk

CONTACT RULE

3 Skekeskeskokoskoskeskskokosko sk skskok ik skskokosk skl skoskokosiek skekoskok sk skokosko stk skskokoskok skoskoskokosiok skikokosiok sk skokok kol skokokokskok sk

WIDTH
WIDTH
EXT
AND
EXT[C]
AND
EXT[C]
ENC[(C]
SELECT

CONT LT 0.5 OUTPUT DRCO7
CONT GT 0.5 OUTPUT DRCO7
CONT LT 0.5 OUTPUT DRCO7 72

71
70

CONT DIFF CONDIF

CONDIF GATE LT 0.4 OUTPUT DRCO7 73

CONT POLY CONPO

CONPO DIFF LT 0.5 OUTPUT DRCO7 74

DIFF CONT LT 0.25 OUTPUT DRCO7 75

CONT INSIDE DIFF CONINDI



SIZE CONINDI BY 0.3 CONIDO

SELECT CONIDO CUT DIFF CONCUDI ~ OUTPUT DRCO7 76
SELECT CONT INSIDE POLY CONINPO

ENC[CP] POLY CONTINPO LT 0.3 OUTPUT DRCO7 77
ENC[CP] PDIFF CONT LT 0.3 OUTPUT DRCO7 78
ENC[CP] NDIFF CONT LT 0.3 OUTPUT DRCO7 79
SELECT CONT CUT GATE CONGA OUTPUT DRCO7 80

ekskskoskskokokototok skl skokokototokskskoskokokotokskskokskokokotokskskskokokstokskoskskokokstotk skl otk skskoskokokokokok
METAL-1 RULE
sefotokskokskokokotokokskskokokotokokskokskokotookskskokskotofokskskskokokstotoskskokskokstototokskoskskotttokokokokokotokskoskoskokotkokok
WIDTH METAL1 LT 0.6 OUTPUT DRCO8 81
EXT METAL1T LT 0.6 OUTPUT DRCO8 82
ENC[CP] METAL1  CONT LT 0.25 OUTPUT DRCO8 83
WIDTH METAL1  SELGT 10 M110
EXT[C] METAL1 MI110 LT 1.0 OUTPUT DRCO8 84
ssefotokokokokokokotookokskokokstotokskeskskokokokoskskokskottokokskoskskokskaokskskokskokottokskosksksksttotoskokskokokotofokskokskokotkokok
VIA RULE
sefotokskokskokokotokskokskokekotookskokskokotokokoskskokskototokskskokokokstotoskskokskoksttotoksksksksttotokokskokokotokokoskoskskokotkokok
WIDTH VIA LT 0.6 OUTPUT DRCO9 91
WIDTH VIA GT 0.6 OUTPUT DRCO9 98
EXT VIA LT 0.6 OUTPUT DRCO9 92
ENC[C] METALL VIALT 0.3 OUTPUT DRC09 95
ENC[C] M110 VIALT 0.5 OUTPUT DRCO9 96
AND  VIA CONT VICON
AND  VICON VIA2 VIA12CO OUTPUT DRCO9 97
EXT[CP] VIA2 VICON LT 0.5 OUTPUT DRC0O9 99

3 skskokeskokskeskokoskok skeskok skeskok skok sk skokoskeskok skokoskeskok skekok skeskoskskok skeskokoskeskok skokoskeskokoskskok skekoskskokoskskok skekok skokoskekokskckosk

METALZ RULE

; skskokeskok skeskok skok skeskok skeskok skok sk skokoskeskok skeskosk skok skekok skeskokskok skeskokoskeskok skokoskeskokoskskok skekokskokoskskokoskekok skokoskekokskskosk



WIDTH METAL2 LT 0.7 OUTPUT DRC10 81

EXT METAL2 LT 0.7 OUTPUT DRC10 82

ENC[CP] METAL2 VIA LT 0.3 OUTPUT DRC1O 83

WIDTH METALZ  SELGT 10 M210

ENC[CP] M210 VIA LT 0.5 OUTPUT DRC10O 85

EXT[C] METAL2 MI110 LT 1.0 OUTPUT DRC10 84
s skskskokskkskokskkskskokskskskokkskskskekoskskskskskskskkskskskskskskoksksksk skl sk kskokskokskskskskskokskksksk sk kil sk kok sk okokok

VIAZ RULE

skskoksookoketokkokaokokoktokoksketokokokaokokskokokokokaskokskakokoketokoskskotkkskokstokoskskotokskskototokskatokoksk kol sk okl sk

WIDTH VIA2Z LT 0.6 OUTPUT DRCI11 91

WIDTH VIAZ GT 0.6 OUTPUT DRC11 97

EXT VIA2Z LT 0.6 OUTPUT DRC11 92

ENC[C] METAL2 VIA2 LT 0.3 OUTPUT DRCI1 95

ENC[C] M210 VIA2 LT 0.5 OUTPUT DRCI1 96

AND  VIA2 VIA VIA12

EXT[CP] VIALI2 CONT LT 0.5 OUTPUT DRCI11 98

ssefotokskskokokokotookokskokokotookskoskokokokotokokskokskotstokoskskoskskokokatokskskokskoksttokskosksksksttotokokskokskototokskokskokotokok
METAL3 RULE

sekskskskokokototokskskokokokotokokskokokokotokskskskskokotokok sk skosk kol skskoskoskokotokskskskoksktokskosk koot skskokokokokokok

WIDTH METAL3 LT 0.8 OUTPUT DRC1Z 81

EXT METAL3 LT 0.7 OUTPUT DRC12 82

ENC[CP] METAL3 VIA2 LT 0.3 OUTPUT DRC12 83

WIDTH METAL3  SELGT 10 M310

ENC[CP] M310 VIA2 LT 0.5 OUTPUT DRC1Z 85

EXT[C] METAL3 M310 LT 1.0 OUTPUT DRC12 84

*END

2. ERC 4t



; skskokeskokoskeskok skokoskeskok skeskok skok sk skokoskeskok skeskoskeskok skekok skeskosk skok skeskokoskeskok skokoskeskokoskskok skekokeskokoskskok skekok skokoskekokskskosk
*

;DRC CHECKS FOR 0.5 MICRON TRIBLE METAL SINGLE POLY CMOS PROCESS OF TSMC;
: Version 1.0

; by DENG HAIFEI MARCH 23, 1999

3 skekeseskokoskoskskskok skt skskok stk skskokokosiekskokoskoske sk skskokosiok skskokosiokosk skokokoskok sokokok stk skoskokosiekeskskokoskok skokokokok kekskok sk

*
*DESCRIPTION
INDISK = /EDAHOMEO1/students/dhf/sram/drc/mux2. gds
OUTDISK = /EDAHOMEO1/students/dhf/sram/drc/drc. gds
WORK-DIR = /EDAHOMEO1/students/dhf/sram/drc/
PRIMARY = MUX2
SYSTEM = GDS2
SCALE = 0.001 MICRON
RESOLUTION = 0.1 MICRON
PRINTFILE = ercprt
LISTERROR = YES
PREINQUERY = YES
KEEPDATA = YES
CNAMES-CSEN = YES
*END

3 skskokeskok skeskokoskokoskeskok skeskok skok sk skokoskeskok skokoskeskok skekok skeskokskok skeskok skeskok skokoskeskokskskok skokoskskokosk ok

; INPUT-LAYER BLOCK

loklllllllollollllllloleolookoolookokokokokokokokokokokokokokokokokokokskok sk sk sk sk sk sk kok ok
*INPUT-LAYER
NDIFF =1



PDIFF = 2
DIFF =3
PWELL = 6
VIAZ =7
VIA =8
NWELL = 12
PAD =29
POLY = 35
ESD = 44
METAL1 = 45 TEXT = 61
METALZ = 50
METAL3 = 46
CONT = 55
TEXT = 61

SUBSTRATE = BULK 60; Layer created for reverse mask

CONNECT-LAY = NWELL PWELL NSD PSD POLY METAL1 METALZ METAL3

: *%%* The conductor layer of the CMOS process sk**

*END

3 skskokeskok skeskok skokoskeskok skeskok skok sk skokoskeskok skokoskoskok skekok skeskokeskok skekok skeskokskokoskeskokskskok skokoskskoksk ok

; OPERATION BLOCK
; CREAT THE DEVICE LAYERS AND CONDUCTOR LAYERS

3 skskokeskok skeskokoskokoskeskok skeskok skok skeskokoskeskok skokosk skok skekok skeskokskok skekok skeskokskokoskeskokskskok skokoskskokosk ok

*OQPERATION



AND
NOT
AND
AND
OR

NOT
NOT
OR

NOT
NOT
AND
AND
OR

AND
AND

; skskokeskok skeskokeskok skeskok skeskok skok skeskokoskeskok skokoskoskok skekok skeskokeskok skeskok skeskok skok sk skok skokoskskoksk ok

3 kekeseskeokoskoskskskokoskoskosk skskok stk skskokoskoskeskskokoskoskeskskskokosiok skskokoskokok skokokoskok skokokok kR skiskokosikok sk

CONNECT
CONNECT
CONNECT
CONNECT
CONNECT
CONNECT
CONNECT

DIFF
DIFF
POLY
POLY
PGATE

PDIFF  PREGION
PREGION NREGION
NREGION NGATE
PREGION PGATE
NGATE  GATE

NREGIONNGATE  NSD

PREGION PGATE  PSD

NSD
BULK
NWSUB
DIFF
DIFF
DIFNW
PWELL
NWELL

PSD SRCDRN
PWELL NWSUB
NWELL SUB
NWELL  DIFNW
PWELL DIFPW
DIFPW  DIFWE
PSD PSDPW
NSD NSDNW

CONNECT OPERATION FOR CMOS PROCESS

METAL1 POLY BY CONT

METAL1 NSD BY CONT

METAL1 PSD BY CONT

PSD PWELL BY PSDPW

NSD NWELL BY NSDNW

METALZ METAL1 BY VIA

METAL3 METAL2 BY VIAZ2



; skskokeskokoskeskok skokoskeskok skeskok skok sk skokoskeskok skeskoskeskok skekok skeskosk skok skeskokoskeskok skokoskeskokoskskok skekokeskokoskskok skekok skokoskekokskskosk
3k
; skekeseskokoskoskeskskok skt skskok stk skskokokostekskokokoske sk skskokoskokskskokosiokok sokok kol skokokok stk skoskokoskekeskskokoskok skokokokok kkeskok sk

Kk

; DEFINE ELEMENTS OF CMOS PROCESS
; skekeskeskokoskoskeskskok skt skskok stk skskokokoskekskokokosieskskskoksiokskskokosiokok kool kol skokokok stk skoskokoskekskskokoskok skoskokokok kkskok sk
skk
; skekeseskokoskoskeskskok skt skskok stk skskokoskosteskskokokoske sk skskokoskok skskokosiokok skokokoskok sokokoskosiek skokoskosiekeskskokoskok sk skokokok sk keskok sk
sk

ELEMENT MOS[N] NGATE POLY  NSD PWELL

ELEMENT MOS[P] PGATE POLY  PSD NWELL
; skekeskeskokoskokeskskok ks skskok stk skskokokosiekskokokoskeskskskokosiokskskokosiokok skokokoskok skokokok stk skoskokosiekeskskokoskok skoskokokok kokskok sk
skk
3 keskeskeskokoskoskeskskok sk sk skskok stk skskokoskosieskskokoskoske sk skskokoskokskskokosiokosk skokokoskok skokokok stk skoskok stk skokoskok skokokokok kkskok sk

K3k

; ERC CHECKS

; kekeskskokoskoskeskskok skt skskok stk skskokoskoskeskskokoskok sk skskokosiok skskokosiokosk skokokoskok skokokok stk skoskokosiekeskskokoskok skoskokokok kokskok sk
K3k

; skeskokeskokskeskok skok skeskok skeskok skok sk skok sk skok skeskosk skok skekok skekokeskok skeskokoskeskok skokoskeskokosk ko skekoskskokokskokoskekok skokoskekskskskok

K3k

MULTILABOUTPUT SHORTS 40
SAMELAB OUTPUT OPENS 40

NDCOUNT MOS[N] NSD GT 2  OUTPUT DEVERRI 45
NDCOUNT MOS[P] PSD GT 2  OUTPUT DEVERRZ2 45
ELCOUNT MOS ALL EQ 0 OUTPUT FLOAT 40
ECONNECTMOS[N] NSD CONN VDD &



ECONNECTMOS[N] NSD CONN  VSS OUTPUT VDVSN 48

ECONNECTMOS[P] PSD CONN VDD &

ECONNECTMOS[P] PSD CONN  VSS OUTPUT VDVSP 48

ECONNECTMOS[P] POLY  CONN VDD OUTPUT GATVDD 49

ECONNECTMOS[N] POLY  CONN  VSS OUTPUT GATVSS 49

ECONNECTMOS[P] PSD CONN  VSS OUTPUT PSDVSS 50

ECONNECTMOS[N] NSD CONN VDD OUTPUT NSDVDD 50
:PATHCHK ~ LEVEL 1  OUTPUT NOVDD 40

PATHCHK LEVEL 2  OUTPUT NOVSS 40

PATHCHK LEVEL 3  OUTPUT NOPWGR 40

PATHCHK LEVEL 4 OUTPUT NOALL 40

ELCOUNT MOS ALL EQ 1  OUTPUT ONEDEV 40

NDCOUNT MOS[N] NSD EQ 2 &

NDCOUNT MOS[N] ALL EQ 2 OUTPUT NDEPL 55

NDCOUNT MOS ALL EQ 1 OUTPUT MIXUP 56

LCONNECTPWELL DISC  GND OUTPUT FLOWEL 57

LCONNECTNWELL DISC VDD OUTPUT FLOWEN 57

*END

3. LVS @At
; skskokeskokoskeskoskoskok skeskok skeskok skok sk skokoskeskok skoskoskeskok skekok skeskok skokoskeskok skeskok skok sk skokoskskok skekoskeskokosk skokoskekokskokoskekok sk skok

*

:DRC CHECKS FOR 0.5 MICRON TRIBLE METAL SINGLE POLY CMOS PROCESS OF TSMC;
Version 1.0

by DENG HAIFEI MARCH 23, 1999



; skskokeskokoskeskok skokoskeskok skeskok skok sk skokoskeskok skeskoskeskok skekok skeskosk skok skeskokoskeskok skokoskeskokoskskok skekokeskokoskskok skekok skokoskekokskskosk

*

*DESCRIPTION
INDISK = /EDAHOMEO1/students/dhf/sram/drc/mux2. gds
OUTDISK = /EDAHOMEO1/students/dhf/sram/drc/drc. gds
WORK-DIR = /EDAHOMEO1/students/dhf/sram/drc/
PRIMARY = MUX2
MODE = EXEC NOW
SYSTEM = GDS2
SCALE = 0.001 MICRON
RESOLUTION = 0.1 MICRON
PRINTFILE = ercprt
LISTERROR = YES
PREINQUERY = YES
KEEPDATA = YES

CNAMES-CSEN = YES

SCHEMATIC =LVSLOGIC

*END

3 kekeskskokoskoskeskskokoskoksk skskok stk skskokoskosieskskokokoskesk skskokoskok skskokoskokok skokok ko skokokokoskok skikokoskok sk

INPUT-LAYER BLOCK

3 skskokeskok skeskok skokoskeskok skeskok skok skeskokoskeskok skokosk skok skeskok skekokskok skeskok skeskok skok skeskokskskok skokoskskoksk ok

*INPUT-LAYER

NDIFF = 1
PDIFF = 2
DIFF =3
PWELL = 6
VIAZ =7
VIA =8



NWELL = 12

PAD =29

POLY = 35

ESD = 44

METAL1 = 45 TEXT = 61
METALZ = 50

METAL3 = 46

CONT = 55

TEXT = 61

SUBSTRATE = BULK 60; Layer created for reverse mask

CONNECT-LAY = NWELL PWELL NSD PSD POLY METAL1 METALZ METAL3

: *%* The conductor layer of the CMOS process sk**

*END

3 skskokeskok skeskok skokoskeskok skeskok skok skeskokoskeskok skosk sk skok skekok skeskokskok skekok skekokskok sk skok skokoskskokosk ok

; OPERATION BLOCK
; CREAT THE DEVICE LAYERS AND CONDUCTOR LAYERS
efotskokskskokokotokoskskskokokotokoskskskskokotokoskskokskskottokskoskskskokstokskskokskokotfokokskokoskototokskok sk

*OPERATION

AND  DIFF PDIFF  PREGION
NOT DIFF PREGION NREGION
AND  POLY NREGION NGATE
AND  POLY PREGION PGATE

OR PGATE NGATE GATE



NOT NREGIONNGATE NSD
NOT PREGIONPGATE PSD
OR NSD PSD SRCDRN
NOT BULK PWELL NWSUB
NOT NWSUB NWELL SUB
AND  DIFF NWELL  DIFNW
AND  DIFF PWELL DIFPW
OR DIFNW DIFPW DIFWE
AND PWELL PSD PSDPW
AND NWELL  NSD NSDNW

; skskokeskok skeskok skok skeskok skeskok skok skeskokoskeskok skokoskeskok skeskok skeskoskskok skekok skeskok ok skeskokskskok skokoskskoksk ok

CONNECT OPERATION FOR CMOS PROCESS

3 kekeskeskeokosko sk skskok skt skskok stk skskokoskokeskskoskokosiekskskokoskokskoskokoskokok skl ko skokokok kol skiskokoskok sk

CONNECT METAL1 POLY BY CONT
CONNECT METAL1 NSD BY CONT
CONNECT METAL1 PSD BY CONT
CONNECT PSD PWELL BY PSDPW
CONNECT NSD NWELL BY NSDNW
CONNECT METALZ METAL1 BY VIA
CONNECT METAL3 METALZ BY VIA2

DEFINE ELEMENTS OF CMOS PROCESS

; skskokeskokskeskok skok skeskok sk skok skok skeskok sk skok skeskosk skok skekok skekoskeskok skeskokoskeskok skokoskeskokoske ko skokoskeskokoskskokoskekokskokoskekok sk kosk

K3k



sstefotokskokokokokotokstokskokokotookskokskokokookoskskokskettokoskskoskskokskotokskskskskokotfokskskskskottotokokskokokotkokskokskokotkokok
Kk

ELEMENT MOS[N] NGATE POLY NSD PWELL

ELEMENT MOS[P] PGATE POLY PSD NWELL
sefotokskskokokokotokstokskokokotookskokskokokokakokskokskottokoskskoskskokokotokskskokskokottokskskoksksttotokskskokokotofokskokoskokotkokok
Hok
ssefotokskokokokokotootokskokokototokskokskokokookokskoksketotokoskskoskskokskofokskskokskokottokskokoksksttokokokskokokototokskokskokotkokok

3k

ERC CHECKS

; skskokeskokskeskok skok skeskok skeskok skok sk skokoskeskok skeokoskoskok skekok skeskok skok skeskokoskeskok skokoskeskokoskeskok skokokskokosk skokoskekok skokoskekokskckosk
*3k
; skekeskeskokoskokeskskok ks skskok stk skskokokosiekskokokoskeskskskokosiokskskokosiokok skokokoskok skokokok stk skoskokosiekeskskokoskok skoskokokok kokskok sk

3k

MULTILABOUTPUT SHORTS 40

SAMELAB OUTPUT OPENS 40

NDCOUNT MOS[N] NSD GT 2  OUTPUT DEVERRI 45
NDCOUNT MOS[P] PSD GT 2  OUTPUT DEVERR2 45
ELCOUNT MOS ALL EQ 0 OUTPUT FLOAT 40
ECONNECTMOS[N] NSD CONN VDD &

ECONNECTMOS[N] NSD CONN  VSS OUTPUT VDVSN 48
ECONNECTMOS[P] PSD CONN VDD &

ECONNECTMOS[P] PSD CONN  VSS OUTPUT VDVSP 48
ECONNECTMOS[P] POLY  CONN VDD OUTPUT GATVDD 49
ECONNECTMOS[N] POLY  CONN  VSS OUTPUT GATVSS 49
ECONNECTMOS[P] PSD CONN  VSS OUTPUT PSDVSS 50
ECONNECTMOS[N] NSD CONN VDD OUTPUT NSDVDD 50
PATHCHK LEVEL 1  OUTPUT NOVDD 40

PATHCHK LEVEL 2  OUTPUT NOVSS 40



PATHCHK LEVEL 3  OUTPUT NOPWGR 40
PATHCHK LEVEL 4  OUTPUT NOALL 40
ELCOUNT MOS ALL EQ 1 OUTPUT ONEDEV 40
NDCOUNT MOS[N] NSD EQ 2 &

NDCOUNT MOS[N] ALL EQ 2 OUTPUT NDEPL 55
NDCOUNT MOS ALL EQ 1  OUTPUT MIXUP 56
LCONNECTPWELL DISC  VSS OUTPUT FLOWEL 57
LCONNECTNWELL DISC VDD OUTPUT FLOWEN 57
LVSCHK

*END

4. LPE a4t
3 skekeskeskokoskoskeskskok sk skskok stk skskokokosiekskokokoske sk skskokoskok skskokosiokok skokok kol skokokok stk skoskokosiekskskokoskok skoskokokok skkeskok sk

*

:DRC CHECKS FOR 0.5 MICRON TRIBLE METAL SINGLE POLY CMOS PROCESS OF TSMC;
Version 1.0

by DENG HAIFEI MARCH 23, 1999

; skskokeskok skeskokoskok skeskok sk skok skok sk skok sk skok skeokosk skok skekok skeskok skok skeskok skeskok skokoskeskokoskskok skokoskskokok skokoskekok skokoskekokskskok

*

*DESCRIPTION
INDISK = /EDAHOMEO1/students/dhf/sram/drc/mux2. gds
OUTDISK = /EDAHOMEO1/students/dhf/sram/drc/lpe. gds
WORK-DIR = /EDAHOMEO1/students/dhf/sram/drc/
PRIMARY = MUX2
MODE = EXEC NOW

SYSTEM = (GDS2



SCALE = 0.001 MICRON
RESOLUTION = 0.1 MICRON

PRINTFILE = ercprt

DIODESEQ = Al P1

MODEL = MOS[N], N MOS[P],P DIO[N],N DIO[P], P
UNIT = CAPACITANCE, PF

LISTERROR = YES

PREINQUERY = YES

KEEPDATA = YES

CNAMES-CSEN = YES
SCHEMATIC =LVSLOGIC
*END

3 kekeskeskokoskoskeskskokoskotkosk skskok stk skskokoskoskeskskokokoskeskskskokoskok skskokoskokok skl kol skokokok kol skokokoskok sk

INPUT-LAYER BLOCK

3 skskokeskok skeskokeskokoskeskok skeskok skok sk skokoskeskok skkoskoskok skekok skekokskok skekok skekok skok skeskokskskok skokoskskokosk ok

*INPUT-LAYER

NDIFF = 1
PDIFF = 2
DIFF =3
PWELL = 6
VIAZ =7
VIA =8
NWELL = 12
PAD =29
POLY = 35
ESD = 44

METAL1 = 45 TEXT = 61
METALZ = 50



METAL3 = 46
CONT = 55
TEXT = 61

SUBSTRATE = BULK 60; Layer created for reverse mask

CONNECT-LAY = NWELL PWELL NSD PSD POLY METAL1 METALZ METAL3

: %%* The conductor layer of the CMOS process k%%

*END

3 skskokeskok skeskok skok skeskok skeskok skok skeskokoskeskok skoskoskoskok skekok skeskokeskok skekok skeskokskokoskeskokskskok skokoskskokosk ok

OPERATION BLOCK
CREAT THE DEVICE LAYERS AND CONDUCTOR LAYERS

3 skskokeskok skeskok skok skeskok skeskok skok sk skokoskeskok skokoskeskok skeskok skeskokeskok skeskokoskeskok ok skekokskskok skokoskskokosk ok

*OPERATION

AND  DIFF PDIFF  PREGION
NOT DIFF PREGION NREGION
AND  POLY NREGION NGATE
AND  POLY PREGION PGATE
OR PGATE NGATE GATE
NOT NREGIONNGATE NSD

NOT PREGIONPGATE PSD

OR NSD PSD SRCDRN

NOT BULK PWELL NWSUB
NOT NWSUB NWELL SUB

AND  DIFF NWELL ~ DIFNW



AND  DIFF PWELL DIFPW
OR DIFNW DIFPW DIFWE
AND  PWELL PSD PSDPW
AND NWELL NSD NSDNW

3 skskokeskokskeskok skok skeskok skeskok skok skeskokoskeskok skokoskoskok skekok skekokskok skekok skeskokskokoskekokskskok skokoskskoksk ok

; CONNECT OPERATION FOR CMOS PROCESS

s kkkokkokkokokkolok kool ookok kol ok ktolookolokokokokskokokokkokok otk oskdorokok ook
CONNECT METAL1 POLY BY CONT

CONNECT METAL1 NSD BY CONT

CONNECT METAL1 PSD BY CONT

CONNECT PSD PWELL BY PSDPW

CONNECT NSD NWELL BY NSDNW

CONNECT METAL2 METAL1 BY VIA

CONNECT METAL3 METALZ BY VIAZ2

; skskokeskokskeskok skok skeskok skeskok skokoskeskokoskeskok skskoskeskok skekok skeskosk skok skeskokoskeskok skokoskeskokosk ko skekokskokoskskokoskekok skokoskekokskskosk
%k
3 skekeseskokoskoskskskok koo skskok stk skskokokoskeskskokoskoske sk skskokosiok skskokosiokok skolkokoskok skokokok stk skoskokosiekeskskokoskok skokokokok sk kekok sk

3k

: DEFINE ELEMENTS OF CMOS PROCESS
; skekeseskokoskokskskok koo skskok stk skskokoskostekskokokoskeskskskokosiokskskokosiolkosk skokokoskok sokokok stk skoskokosiekesk kol skskokoskok kkskok sk
kk
; skekeseskokoskoskskskok ko skskok stk skskokoskosiekskokokosk sk skskokosiok skskokosiokosk skolkokoskok skokokok stk skoskokosiekeskskokoskok skokokokok kkeskok sk
kk

ELEMENT ~ MOS[N] NGATE POLY  NSD PWELL

ELEMENT MOS[P] PGATE POLY  PSD NWELL



s Rkokkokkokkokokkokok kool kol kolokokolokkolokokoboloksokolokskokokokokskokolotokokkokokokkotolok okl ok
Kpokokokokok

kool kool kol kolokokolokkotokokokobokokkokolokskokokokokskokolotokokkokokokkotolokkokok ok
sokokokokskok

; LPE CHECK
sskokskkkokokskokkokkokkokskokkokkokok skl kool skokolokskolotoskokotkskokotkskoktkskokotokskokkskskokkskokskokskok ok
Kpokokokokok

s Rkkkokkokkokkokkokok ookl kol kolokokolokktokokskoolokokolokskokokolokskokootokokskokokokdotolokkorokok
Kpokokokokok
skskokskoksokokskokkkokokkkskokokokokokok skl kool skololokskokotoskokotkskokotksk skt skokstk skl skskskoskkskokskokskok o
sopokokokskok

; LOGIC OPERATION DEFINING THE PARASITICCAPACITORS AND DIODES

s Rkkkokkokkokokkoolok ookl kol kolokakolokokolokokobokokkobolokkokokokokskokolotokokkokokok ookl korokok

seskskorskoksk

AND  METAL1 POLY MPOLY ; METAL1 OT POLY CAPACITORS

NOT METAL1 POLY METNP ; REMOVE POLY UNDERNEATH METALI1
AND  METNP  NSD MNSD ; METAL TO N+ SOURCE/DRAIN CAPACITORS
AND  METNP  PSD MPSD ; METAL TO P+ SOURCE/DRAIN CAPACITORS
NOT METNP  NSD M1

NOT M1 PSD M2

AND M2 PWELL MPWELL ; METAL TO PWELL CAPACITORS

AND M2 NWELL MNWELL ; METAL TO NWELL CAPACITORS

NOT POLY GATE P2
AND P2 PWELL POWELL ;POLY TO PWELL CAPACITORS

AND P2 NWELL PONW ; POLY TO NWELL CAPACITORS

AND METALZ METAL1 METAL12 ; METALZ TO METAL1 CAPACITORS



NOT METALZ METAL1 MET2NI1

AND MET2N1 POLY M2POLY ; METAL2 OT POLY CAPACITORS

NOT MET2N1 POLY MET2NP ; REMOVE POLY UNDERNEATH METAL2
AND  MET2NP NSD M2NSD ; METAL2 TO N+ SOURCE/DRAIN CAPACITORS
AND  MET2NP PSD M2PSD ; METAL2 TO P+ SOURCE/DRAIN CAPACITORS
NOT MET2NP NSD M21

NOT M21 PSD M22

AND M22 PWELL M2PWELL ; METALZ2 TO PWELL CAPACITORS

AND M22 NWELL  M2NWELL ; METALZ2 TO NWELL CAPACITORS

AND  METAL3 METALZ METAL23 ;METAL3 TO METALZ C

NOT METAL3 METALZ MET3N2

AND  MET3N2 METAL1 METAL13; METAL3 TO METAL1 CAPACITORS

NOT MET3NZ METAL1 MET3N1

AND  MET3N1 POLY M3POLY ; METAL3 OT POLY CAPACITORS

NOT MET3N1 POLY MET3NP ; REMOVE POLY UNDERNEATH METAL3
AND ~ MET3NP NSD M3NSD ; METAL3 TO N+ SOURCE/DRAIN CAPACITORS
AND  MET3NP PSD M3PSD ; METAL3 TO P+ SOURCE/DRAIN CAPACITORS
NOT MET3NP NSD M31

NOT M31 PSD M32

AND  M32 PWELL M3PWELL ; METAL3 TO PWELL CAPACITORS

AND  M32 NWELL  M3NWELL ; METAL3 TO NWELL CAPACITORS

AND NSD PWELL NPDIO
NOT PSD PWELL PPDIO
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DEFINE TRANSITORS ELEMENTS AND PARASITIC ELEMENTS
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- ELEMENT MOS[N]
- ELEMENT MOS[P]

PARASITIC
PARASITIC

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

; PARASITIC

NGATE POLY NSD PWELL

PGATE POLY PSD NWELL
DIO[N] NPDIO PWELL NPDIO
DIO[P] PPDIO PPDIO NWELL

CAP[A] MPOLY METAL1 POLY
CAP[A] 0.00005 : ATTRIBUTE
CAP[B] MNSD  METAL1 NSD
CAP[B] 0.00005 : ATTRIBUTE
CAP[C] MPSD

CAP[C] 0. 00005

METAL1 PSD
; ATTRIBUTE

CAP[D] MPWELL METAL1 PWELL
CAP[D] 0.00005 ; ATTRIBUTE
CAP[E] MNWELL METAL1 NWELL
CAP[E] 0.00005 ; ATTRIBUTE
CAP[F] POWELL POLY
CAP[F] 0. 00005

PWELL
; ATTRIBUTE

CAP[G] PONW
CAP[G] 0.00005

POLY NWELL

; ATTRIBUTE

CAP[H] MPSD
CAP[H] 0. 00005

METAL1 PSD
; ATTRIBUTE

CAP[T] METAL12 METAL2 METAL1

(PF/SQ

(PF/SQ

(PF/SQ

(PF/SQ

(PF/SQ

(PF/SQ

(PF/SQ

(PF/SQ

MICRON)

MICRON)

MICRON)

MICRON)

MICRON)

MICRON)

MICRON)

MICRON)



ATTRIBUTE CAP[T] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[J] M2POLY METAL2 POLY

ATTRIBUTE CAP[J] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[K] M2NSD METALZ2 NSD
ATTRIBUTE CAP[K] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[L] M2PSD METALZ2 PSD
ATTRIBUTE CAP[L] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[M] M2PWELL METAL2 PWELL
ATTRIBUTE CAP[M] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[N] M2NWELL METAL2 NWELL
ATTRIBUTE CAP[N] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[O] METAL23 METAL3 METALZ2
; ATTRIBUTE CAP[0] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[P] METAL13 METAL3 METAL1

; ATTRIBUTE CAP[P] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[Q] M3POLY METAL3 POLY

ATTRIBUTE CAP[Q] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)

PARASITIC CAP[R] M3NSD  METAL3 NSD
ATTRIBUTE CAP[R] 0.00005 ; ATTRIBUTE (PF/SQ MICRON)



PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

PARASITIC
ATTRIBUTE

CAP[S] M3PSD METAL3 PSD
CAP[S] 0.00005 : ATTRIBUTE
CAP[T] M3PWELL METAL3 PWELL
CAP[T] 0.00005 : ATTRIBUTE
CAP[U] M3NWELL METAL3 NWELL

CAP[U] 0.00005 ; ATTRIBUTE

LPECHK

LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]
LPESELECT[S]

LPESELECT[S] CAP[I] GT 0.0 &

MOS [P]
MOS [N]
DIO[P]
DIO[N]
CAP[A]
CAP[B]
CAP[C]
CAP[D]
CAP[E]
CAP[F]
CAP[G]
CAP[H]

GT

GT
GT
GT
GT
GT

© © o o o o o <
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e 2 2 2 2 2 f &

LPESELECT[S] CAP[J] GT 0.0 &
LPESELECT[S] CAP[K] GT 0.0 &
LPESELECT[S] CAP[L] GT 0.0 &
LPESELECT[S] CAP[M] GT 0.0 &
LPESELECT[S] CAP[N] GT 0.0 &

LPESELECT[S] CAP[0] GT 0.0 &
LPESELECT[S] CAP[P] GT 0.0 &

(PF/SQ MICRON)

(PF/SQ MICRON)

(PF/SQ MICRON)



LPESELECT[S] CAP[Q] GT 0.0 &
LPESELECT[S] CAP[R] GT 0.0 &
LPESELECT[S] CAP[S] GT 0.0 &
LPESELECT[S] CAP[C] GT 0.0 &
LPESELECT[S] CAP[U] GT 0.0  OUTPUT MYSPI

*END



