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5.2.7 DRC A4 5E 4

; example of DRC file ;1

drc Extra RULES((bkgnd=geomBKgnd())
(L1=geomor("L1"))
(L1=geomor("L1"))
(L2=geomor("L2"))
(L15=geomor(*'L15"))
(L10=geomor(*'L10"))
(L3=geomor("L3"))
(L4=geomor("'L4"))
(L5=geomor("L5"))
(L6=geomor("L6"))
(L7=geomor("L7"))
(L8=geomor("L8"))
(L9=geomor("L9"))

(L31=geomor(*L 314 e -

10
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(L32=geomor("L32")) ; 15
(mosC=geomor("mosC")

L6a=geominside("L6 L5")
L6b=geomandNot("L6 L6a")
LL7a=geominside("L7 L6a")
L5b=geomOr("L5 L6")
L5b=geomStraddle("L5 L3")
L5c=geomAndNot("'L5 L5b")
L5d=geominside("L5 L3")
Ivif((switch "drc?") then
drc(L8 sep < 6)

drc(L8 width < 9.5)

drc(L3 L5c enc <19.8)
drc(L3 L2 enc <29.5)

' - - -
= P~y W
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drc(L3 L1 enc <19.5)
drc(L3 L6 enc < 17.5)
drc(L5 L6a enc < 3.5)
drc(L5b L7 enc < 1.5)
drc(L6a L7a enc < 3.5)
drc(L5 L6b sep < 9.5)
drc(L7 width < 8)

drc(L5 width < 7.5 parallel)
drc(L6 width <7.5)
drc(L5 sep < 9.5 parallel)
drc(L8 L7 enc < 3.5)
drc(L3 sep <9.5)
drc(L10 L7 enc <3.5)
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.
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(4) fELSWH 1% %€ ndiff,

rmiRectangle (FEJE) , EEdit) &

2z A pwel I i H pdiffX 45 (P5ANMOSAHT)

(5) 7ELSWHIE & poly,
X 3

siRectangle (FEJED , i iHipoly

(6) AELSWHIE Econt, siRectangle (FEHZ) , mit—4

cont, Fii A copyiy4 i ]

{4 cont.

(7) fELSWH L & Metal, giline (£5) , & R:vdd-pidff.

odiff-ndIff. ndiff-gnd.
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I
(8) 7ELSWHIEEPin, /A Rectangle (A7) , HiHHiA .

L IPInG Cor X\ B Pin A Metal 5 poly A, % H Pin i Metal
Endiff pdifffHi&) .

Ai Label 24 Layout inv# (vdd. gnd. input. ouput’) X H
AN o HEHOEAR REditE DN, A RAs AN, 2 )5 5

cancel.

9) &=Hl5ee)m, M Savedn 2 REAHIC S ROrAF T H s EH
NAND2 ] Layout.




bd 223 HOBELRAKE ,
8. £#IMUX21-1) Layout " R
Zi PR, ] s N 55 2R 1) J2E 6 B R ] AT E i L ZE R G Y
R B o 5 IR R AR 2 e I R AR ) KB BEAE &
HEeRARFEZY, fHZAHMEI ., MUX21-18] HINV,
NAND2FJLayout$if k. HFZRIZLEU .

(1) Scopy, iZcell-INV-layout -+ %, 2 Editi N .
(2) Scopy, iEcell-NAND2-layout {4 R, 2 Edit% A .

(3) X HIMUX21-1 1) B i B k171 4 (F A S INV,
NAND2) i 203

(4) riLabel’&jLayoutfiiy¥: (vdd, gnd, input, ouput) . .
Jehs R EditeE HN, W Bbs 28N R], 2 )5 F icancel.

(5) e e Ja, HSavedn 2 RAHIC A RIORAFT HAREH
NA,N D2 EI/(J LQyOg}:cg;& a a , - -

— T ——
_.,," - ." ‘;
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5.4.4 Divalife Ll

1. &N & (Diva/DRC)

(1) % N\ 56 F #5 B i) Layout View . #T JT Cell i) autoRouted
View, 1% #&Floorplant f#] Replace CellView, it Jc 1t )
Abstract View#5 #t 4 Layout View, #E+:Tools ) Layoutfll
Verify 11 ¥JDRC.

(2) B F 45 5 i SR BRI B o 1% $E Verify H 1 Marker H [
find, fEoption %y A\zoom to error, IEFEVerifyH [)Marker (1]
explain, R A] SR HEG IR 45 2R A Ui B

(3) XF - DRCH B ik Al = TAB Ul HUf A SR A1 £k

- =
K = » o~
o e m‘ L — N _—
- — il ——— . e s =
T - W -
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2. Diva/Extract

(1) H NI UFAE SR Layout View. 1E+&Verify T ffextract,
fEswitch % A do-extract(iLPE) (FeHX ZF AL %), fEswitchH
% A\ do-pre(iPRE)(F2 B 77 ZE HIBH) o - switch BT n ik #2224,
FHA R B8 T

(2) Diva/Extractf 45 5 & =4k T Extracted View 3. 1EFF
Show Run Info, Foptionfd: log(Z =~ AT E), netlist(P £
),  Layout netlist (3275932,

—
- :
“ = » ”
e, i - L — N :
- '._% — _sf




bd 2% BOBE K A% .

3. HEAH N E (Diva/ERC) Wifs

(1) %\ HE 2 B DU 75 1) S extracted View. & FEVerify ]
extractfig %, fEForm™ 7 5 3H A Library name. Cell name.

View name(extracted View).

(2) EE2FH RS A A 45 R . & FEShow Run  Info(i% i [H]
DRC), 1217 Hx N fnetlistoh F 22 H A A iR Hspice P 6
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4. BEESREX . (Diva/lLVS) HifE

(1) % N2 418 5 R B ) L [ Schematic View % extracted
View, L3R B 5 2% 14 i) Schematic ¥ &y I & % o w4 ] #)
Schematic. E#:VerifyHIILVS, fEForm+iE A Library name.

Cell name. View name(Schematic and extracted View).

2) ZEES5REX LS. EPEShow Run Info(ik 1 [A]
DRC), 47 H 3 I Bnetlistoh & 45 & 55 fi BT LY r) Hspice K &
A
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E2 B CEEELECE 3 e ®

=]
+

1. st N & (DRC)

CAN

5.4.5 Draculajfi

(1) %% 5 Draculefiy & 3CF. 42
fuser5/Sch/Sch/lic/comfile/drc05.cds(Cadencef =)

Juser5/Sch/Sch/lic/comfile/drc05.gds(GDSIH#% )




bd 223 ROBE LR AR R o
* "“
(2) 4= kiDraculeiz 47 3C£F.  7EDraculefiy & XA DAL T g 2>

O #%=(1(Cadencet% =)
SYSTEM = Cadence
LIBRARY = il 44 Fx
INDISK = % A\ SO P /8 %A%
PRIMARY = ¥.7044
OUTLIB = far i s vt PE44
OUTDISK = it 3044




-

$2% H@BEDmMAEBE .
@ #L2( GDS %)
SYSTEM = GDS2
INDISK = % A\ S P g 472 S 44 FR
PRIMARY = Hiit4
OUTLIB = f i vt 4
OUTDISK = it 3044

73 )58 ANPDRACULA. /get Draculafir 2 3C 144 5 A\ [fin
5, A jxrun.comBE

(3) FATjxrun.comfL /.
(4) 1T H ot ) Layout View.
(5) 1 FToaLs%sf@@%riﬁcationﬁ—ﬁé\ L

w

» . e -y X4 - gg T - ;-
NEEE— T e - —=




L R UL LELUL S - -
2. AR & (ERC): ». ”

(1) %% Draculafin & 3CF.  BRAE:
fuser5/Sch/Sch/lic/comfile/erc05.cds(Cadencef =)

(2) A piDraculaiz {7 3C4:. 7£Draculafiy < LA A LL R iy %
SYSTEM = Cadence

LIBRARY = it E 4 FR

INDISK = #y N\ ST fE B 4%

PRIMARY = .04

OUTLIB = % th st vt E A

OUTDISK = i th 3044

gl %J\PDQRA@Q’LA:mjraCUIaﬁB/%

~7 g T = s ' - .
= %jXFHFPBGm /%W ege;i_,,_s




bd £ 2% M ABE LM BB

»
* "°‘

(3) $ATjxrun.comFeF .

(4) ¥7 JF .o Layout View.

(5) 7 JF Tools=% ¥ K [¥)verification#iy & H [Jinquery, #EAT4H
INANEZ (S




-

22 % @B S KdBE s ¥
3. R B 5 B AR I (L VS) B
(1) 4% 5 Draculafiy 23X/, A%

fuser5/Sch/Sch/lic/comfile/lvs05.cds(Cadencefs =)
(2) 4 Draculaiz {73014
O e LB M E . FICDL Outf;Schematic’t ifSpice W £ 3044
(2 $4Spice 3 A4 3 il Draculan] B2 52 1A% 2
LOGLVS
cir spice netlist

con w44

: X
gk B =24 \/'SLOGIC.DAT 44,

' ™ -~
e ot = » -
. . &‘a‘ F . :
- — “ —— ar
f:-—_c ) = .' -

3
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$2% KOBE LK% E

(3 fEDraculamy 2 A AL a4

o354 APDRACULA. /get Draculafiy
ﬁ%Jxrun comig/y

—

SYSTEM = Cadence

LIBRARY = il 44 Fx

INDISK = % A\ SO P /8 %A%
PRIMARY = ¥.7044
SCHEMATIC = LVSLOGIC.DAT
OUTLIB = fir th e vH )44
OUTDISK = %yt 3044
LVSCHK= [option]

(0]
- =Ny T4
e -
T -

| s

é\iﬁﬁ% :

NI,
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(3) $iTjxrun.comFL

(4) 1 T 5 G Layout View.

(5) 1 FF Tools=z 5. s B Verificationti 4 4 iinquery,  #EAT
FHIY. A




=

258 HBDBE LK%

4. hix & Z L HL(LPE)
(1) %% 5 Draculafn & X .  #1%:

fuser5/Sch/Sch/lic/comfile/lpe05.cds(Cadencet =)




bd 223 HABELEROBIE 2 &
(2) kADraculaiz T 1. 7EDraculafir 4 3L HFH A LL T A%
SYSTEM = Cadence
LIBRARY = il 44 Fx
INDISK = % A\ SO P /8 %A%
PRIMARY = ¥.7044
OUTLIB = it it 44
OUTDISK = #3044

7y )i APDRACULA. /get Draculafiy % 3044, #EAMin)G,
P= 4 jxrun.com AL .

(3) $ATjxrun.comFL

- : -
= -, (;e—;x E — >
— -7 T =
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5. &7 A H FH 52 Y
(1) %% 5 Draculefig 2 3. B{A%:

fuser5/Sch/Sch/lic/comfile/pre05.cds(Cadencet =)




bd 2 2% HOBE LK OB R . 4
(2) kFDraculeizfT 1. 7EDraculedir 4 3L HFH A LL T A%
SYSTEM = Cadence
LIBRARY = il 44 Fx
INDISK = % A\ SO P /8 %A%
SCHEMATIC = LVSLOGIC.DAT
PRIMARY = ¥ 04
OUTLIB = it e it 44
OUTDISK = %yt 3044

5y ) 8 ANPDRACULA/get Draculafiy & % ffin)&, 7=
jxrun.com®e ¥ .

- L1
CLAfcopitinrm—

f“m "}716 s
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5.4.6 ZE IR bR

i & B2 B (Back  annotate) 5 )5 7
B, RS s Rk

=SS EATRINE

Y 4

/

" a

HE T

(1) #= KM Divait4rLVS)a, AR B ik T i S b

N Hspicefj &
@ #TH- B IT ¥ Schematic View.

2 L FELVS FormH [} BackannotediZE i .
¥ 2 20 [ b 21 Schematic

@ EFEForm [f)Add parastic,
View .

(@) 7EFESchematic View=iz F.ToolsH ) Analog artist.




b 22 F OB ERABE e ®
W
‘e
® EHAnalog artistZ #.H f¥)Simulation,  EiE AHspicef/i

BRI

(2) %K HDraculaif1TPREJG, “ER(SPICE.DAT, fEi1%X
Hrpoin AN Hspice i S, BRI iE4THspice i E .




b $2 % HOKE 5K OBE -

»

5.4.7 IV BP0t

"1 2 (Gate Level) 7By B 7 A 20 BR40 T
1. AR
1) Setup env

£.cshre B0 I

Set Path = ($Path $PEARL/bin)

Setenv PEARL /Usr / Valid / tools / Pearl (E%/cds/cds9502/tools/pearl )
Copy $ PEARL/etc/pearl-init

Home [ 4: ~/.pearl




bd 223 HABELEROBIE R & 4
2) e 4RSI R
TECHNOLOGY std 11 X EBitec
hfileft] %

POWER_NODE_NAME VDD 5 115E ALY
GND_NODE_NAME VSS I15E X h2k
LOGIC_THRESHOLD 2.5 I15E T I W

RISE_TIME 20_80 .5NS

WIRE_CAPACITANCE _ESTIMATE .05P 0 /i€ X £ %
SPICE_PROGRAM SPICEZ2 pearl_spice2 vcmos.spice-models
SYNOPSYS_UNITS IN 1P 1K /MK E XN TR HA . FBH ) AT
END TECHNOLOGY

v 5
= e - = Xy -
— = - < = .
T - =

o
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3) #E4¢Timing Model for Standard Cell 4
AGENERE Sy, FESENModelbr#E TS H ) E X .

# units are pF, ns, kohms // RGeS E877 (€ X Modelin#E LTI Z40)
UNITS C=P T=N R=K

MODEL DREG /1€ X DREG AR HLITH S %)

OUTPUT Q DRVR=CMOS

INPUT D CAP=.08 IIHL2%

INPUT CLK CAP=.08 JIHL 2%

DELAY RCLK ->Q1.01.01.01.0 /IR fi 77 =X
SETHLDD >CLK~.5.500 //Setup hold 1] 4iE i
END MODEL




bd 223 HOBHE LK DB Rt

MODEL INVERTER /L F bt & XA FikoUTPUTR
OUT DRVR=CMOS

INPUT IN CAP=.08

DELAY I IN ->OUT 1.0 1.0 1.0 1.0

END-MODEL

MODEL BUFFER

OUTPUT OUT DRVR=CMOS
INPUT IN CAP=.08

DELAY NIN->0OUT1.01.01.01.0
END_MODEL




b $ 2% B OBE 5K OB : ™

MODEL MUX2

OUTPUT OUT DRVR=CMOS
INPUT 10 CAP=.08

INPUT 11 CAP=.08

INPUT S CAP=.08
DELAYES->0UT1.01.01.01.0
DELAYNI0->0UT 1.01.01.01.0
DELAYNI1->0UT1.01.01.01.0
END_MODEL




bd 223 HABELEROBIE : @
MODEL ADDER |
OUTPUT SUM DRVR=CMOS
OUTPUT COUT DRVR=CMOS
INPUT A CAP=.08
INPUT B CAP=.08
INPUT CIN CAP=.08
DELAY EA->SUM1.01.01.01.0
DELAY E B ->SUM 1.0 1.0 1.0 1.0
DELAY E CIN ->SUM 1.0 1.0 1.0 1.0
DELAY E A ->COUT 1.01.0 1.0 1.0
DELAY E B -> COUT 1.0 1.0 1.0 1.0
DELAY E CIN -> COUT 1.0 1.0 1.0 1.0

— a = :
. -~ - = .- -
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MODEL LATCH

OUTPUT Q DRVR=CMOS

INPUT D CAP=.08

INPUT EN CAP=.08
DELAYNLD->Q1.01.01.01.0
DELAYGLEN->Q1.01.01.01.0
SETHLDD->ENv.5.500

END MODEL




bd 22 % R OABEM OB Y

MODEL NAND?2 '}
OUTPUT OUT DRVR=CMOS

INPUT IN1 CAP=.08

INPUT IN2 CAP=.08

DELAY IIN1->0UT1.01.01.01.0

DELAY I'IN2->0UT 1.01.01.01.0

END_MODEL

DEFDRIVER CMOS RH=20.0 RL=10.0




L 5% mOBhE LK% c >
’a ‘;_/
_ |
2. AT IR
1) Invoke engine 1) shpearlisf 770 T 5
Pearl
2) W g b SO ok I/Hincludetii &

(1) JREH AU o 5 ah SO L HE A T S B R SR K
Timing Models3C {4, &AM FEH K Verilog 345 . XA




bd 2 2% OB LB : @

»/
Diff-engine-gate.cmd L& IR JRGE ST SCAE44) "}
H# exerpts from the default .pearl init file

Alias dn DescribeNode

Alias sp ShowPossibility 7€ X A2
ReadTechnology std-cell.tech IEFR A
ReadTimingModels diff-engine-cells.m /32 Timi

ng Models A4

ReadVerilog diff engine.v IIszVerilogsCH: O

2 Veriloghhid )

TopLevelCell DIFF -ENGINE I15E SCTREESCAT:
EstimateStrayCapacitances [N 2% HL 2%

o

v -
T e = » ”
- ——l— - - . — X
T - W . =




=

223 mABE LK%

(2) Bt <

cmd> include diff-engine-gate.cmd




bd 2% BOBE K A% .

3) 7
(1) 5 a1 W
# sample shorthands for .pearl initialization file

alias sp ShowPossibility I1'2 7~ 5t —path
alias dn DescribeNode AT S e =)

alias dd DescribeDevice 1157~ e — 2 A

alias fpf FindPathsFrom /1% $ELongest Path

alias tv TimingVerify I15511F setup hold

alias sd ShowNodeDelays /{2 7~H:—T19 sAECLKMNMEALIN, SHrHEAT A N2 2|
aliad sdp ShowDelayPath //3t— P& sdi4s B, Hlsdp

alias soe ShowNodeOutputEqgns

. -
v )!
- — Ny Y. = - ? =
- e — % . - -—
=" -




by FE2F RGBT LR OB e >
alias seb ShowEqgnsBetweenNodes /&7~ 7 & (A delay( R ﬁ%%%
I 1¥infout)

alias sie ShowNodelnputEgns

alias sh ShowNodeHierarchyNames
alias spice SpiceDelayPath

alias log Logfile

alias cd SetDirectory  //idE N\ H 3%
alias g quit IR H 7 My 3R 5




bd 2% BOBE K A% R et
2) it R 230 — % B IU B IR DIFF _ENGINER
VerilogfiA :
module DIFF-ENGINE (LDA, LDB, -LDC, CLK, BUS, SUM);,
Input LDA;
Input LDB,;
Input-LDC,;
output [7:0] SUM;
input [7:0] BUS;
input CLK;
wire [7:0] COUT;
DIFF_ENGINE-BITDEB_0(LDA, LDB, LDC, CLK, BUS [0] , VSS,

COUT [0 ,SUM-[OJ-.%‘[H );




bd 2 2% OB LB R Yot

o 4

DIFF_ ENGINE_BIT DEB 1(LDA, LDB, LDC, CLK, BUS [1],
COUT [0] ,COUT [1] ,SuUM [1] ,SUM [7]);

DIFF_ENGINE_BIT DEB 2(LDA, LDB, LDC,CLK, BUS [2] |,
COUT [1],COUT [2],SUM [2] ,SUM [7]);

DIFF_ENGINE-BIT DEB-3(LDA, LDB, LDC, CLK, BUS [3] ,
COUT [2],COUT [3],SUM [3],SUM [7]);

DIFF ENGINE_BIT DEB 4(LDA, LDB, LDC, CLK, BUS [4] ,
COUT [3] ,COUT [4] ,SUM [4] ,SUM [7]);




R CELEYCT Y R Yot
DIFF_ENGINE_BIT DEB_5(LDA, LDB,_LDC, CLK, BUS [5]*, @

COUT [4] ,COUT [5],SUM [5] ,SUM [7]);
DIFF _ENGINE _BITDEB _6(LDA, LDB, LDC, CLK,BUS [6] ,
COUT [5] ,COUT [6] ,SUM [6] ,SUM [7]);
DIFF _ENGINE _BITDEB _7(LDA, LDB, LDC,CLK,BUS [7],
COUT [6] ,COUT [7] ,SUM [7],SUM [7]);

endmodule

module DIFF_ENGINE_BIT(LDA, LDB, LDC, CLK, BUS, CIN,
COUT, SUM, SUM_SIGN);
output COUT;

input LDA;,.. . -
'p —— tf% % . —

o
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$2% KOBE LK% E

output SUM;
input CIN;

input SUM_SIGN;
Input LDB,;

Input BUS;
Input_LDC,;

input CLK;

DREG DREGC(C, NEW_C, CLK);

DREG DREGB(B, BUS, LDB);

DREG DREGA(A, BUS, LDA);

ADDER ADDER(NEW_SUM, COUT, C, AB, CIN);
BUFFER BUF(SUM, C);

MUX2 MUX1(AB, A, B, SUM_SIGN);

MUX2 MUX2(NEW_C, BUS, NEW_SUM,_LDC);

SEgdpesc N -
= e p (’& p l_’ - — — -
— -7 - 2 3

o




=

2283 mADBE LKA BE .

DIFF_ENGINER) /#2038 S N 200 F

~/Pearl|>pearl

Cmd>include diff pate.Cmd
Cmd>fpf.CLK"

Cmd>

Hifef clk™a] $k i B K Hpath. Josk e K Hpath, 53k 23

EN

~N

BN IERAEAT A . A seb & FH A1t 4delay K: seb node

[edge] node [edge] . Hdn&FH 4 14 K: dn node.

Hsd & & LECIkME 25 it delay:  sd node. Hisdp&FE Lk

i fdelay(min, max)path, #%=0a0

sdp node edge man\ min

v ; Es
e = » 2 "
= — - /j;—t;—_?a" ‘x -g% . w
| R —_—




b $2 % HOKE 5K OBE -

(B)B AN, v T s
Clock Clk 0 25
CycleTime 50

(4) P A2 tve

Fispr] 25 4 JSetup hold violation, Ay &&= 1 F
Violation : Means violate setup hold constraint

Slack : Means have slack tim

LERPy

(D CycleTime Setup delay;

2 delay hold




=

oy Mrasc /N ATIA B I B, Hoar kg alan ke
Find Min Cycle Time

i tH SDFAS 230, HeAm 4% 20t F

write SDF Path Constraint
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5.4.8 RRARE RIS oA
SRR 2 (Transistor Level) (2025 B0 R .
1. & 3CF
1) MU MRS wT L 2verilogSCff,  tHm] LLZ Spice
PR 2841
module DREG (Q, D, CLOCK);

Input D;
output Q;
input CLOCK;
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INVERTER INV3(Q, SB);
INVERTER INV2(SB, S);

INVERTER CLK_BUF2(C, C);
INVERTER INV1(MB, M);
INVERTER CLK_BUF1(_C, CLOCK);
TR_INV TR_INVA4(S, SB, C, C);
TR_INV TR_INV3(S, M, C, C);
TR_INV TR_INV2(M, MB, C, C);
TR_INV TR_INV1(M, D, C, O);
endmodule

module INVERTER (OUT, IN);
output OUT;
input IN;




=

$2% KOBE LK% E

pmos # (3200, 200) PU(OUT, VDD, IN);
nmos # (1600, 200) PD(VSS, OUT, IN);

endmodule

module TR_INV (OUT, IN, S, _9S);
Input _S;

output OUT;

Input IN;

Input S;

2
P

N
5
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pmos # (400, 200) SPU(OUT, NODE4, S);

pmos # (400, 200) IPU(NODE4, VDD, IN);

nmos # (400, 200) SPD(NODE3, OUT, S);

nmos # (400, 200) IPD(VSS, NODE3, IN);
endmodule

module ADDER (SUM, COUT, A, B, CIN);
input CIN;
output SUM;
Input A,
output COUT;
Input B;

»

..f" rﬂr




bd 2% R ABE SR OB ;
INVERTER INV1(SUM, _S); L
INVERTER INV2(COUT, _C);
nmos # (400, 200) PD42(NODE6, NODE4, B);
pmos # (400, 200) PU32(NODES, VDD, A);
nmos # (400, 200) PD32(VSS, NODE7, B);
nmos # (400, 200) PD34(VSS, NODE7, CIN);
nmos # (400, 200) PD41(NODE4, _S, CIN);
nmos # (400, 200) PD13(VSS, NODES, A);
pmos # (400, 200) PU41(NODE11, VDD, A);
pmos # (400, 200) PU34(_S, NODES5, _C);
pmos # (400, 200) PU13(_C, NODES9, CIN);
nmos # (400, 200) PD22(VSS, NODE12, A);
nmos # (400, 200) PD33(VSS, NODE7, A);

- —- —
e — = . eg —— - - =
e — T T E —Sm—— | TR S e BB g
'_-’ e - .i “ - - \

|

|
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pmos # (400,
nmos + (400,
pmos # (400,
pmos # (400,
pmos # (400,
nmos # (400,
pmos # (400,
nmos # (400,
pmos # (400,
nmos # (400,
pmos # (400,
pmos # (400,
nmos # (400,

endmodule

- —d—

—
.

200) PU33(NODES5, VDD, CIN);
200) PD12(VSS, NODES, B);
200) PU22(_C, NODE10, B);
200) PU12(NODE9, VDD, A);

200) PU42(NODE3, NODE11, B);

200) PD43(VSS, NODES6, A):
200) PU31(NODES5, VDD, B);
200) PD31(NODE?7,_S, C):

200) PU43(_S, NODE3, CIN):
200) PD11(NODES,_C, CIN);
200) PU21(NODE10, VDD, A):
200) PU11(NODE9, VDD, B);
200) PD21(NODE12, C, B);

":»?
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0L
module BUFFER (OUT, IN); “}
output OUT;
input IN;

INVERTER INV1(OUT, NODE3);
INVERTER INV2(NODES3, IN);
endmodule

module MUX2 (OUT, 10, 11, S);
output OUT,;
input 10;

Input 11;
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INVERTER SBUF1(SELO, S);
INVERTER SBUF2(SEL1, SELO);
TR_INV TR_INV1(O, 10, SELO, SEL1);
TR_INV TR_INVO(O, 11, SEL1, SELO);

INVERTER OUT_BUF(OUT, 0O);

endmodule




bd 2% BOBE K A% ,
2) 4 BRI "a
cmd> Include VCMOS.tech

# 2 micron cmos technology
TECHNOLOGY VCMOS
POWER_NODE_NAME VDD 5.0
GND_NODE_NAME VSS
LOGIC_THRESHOLD 2.5

RISE_TIME 20-80 .5NS
FET_MINIMUM_NORMAL_SIZE 1
FET_OVERHANG_ESTIMATE 5.4U
SPICE_PROGRAM SPICEZ2 pearl-spice2 vcmos.spice-models
# only estimate diffusion capacitance
WIRE_CAPACITANCE_ESTIMATEO0O

-
¥ ————
e — Py e . & =
- - - )—‘:‘: x )33 . /"..“g;f“_%_ 3 e ‘ .P
’-" s _Eii“ - - - 3
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LAYER GATE 8.1E-4 0
LAYER NDIFF 1.13E-4 2.84E-10
LAYER PDIFF 2.21E-4 3.21E-10

FET TN NFET

GATE_LAYER GATE

DIFF_LAYER NDIFF
RSIM_STRENGTH_THRESHOLDS 2.0 8.0
# FindTimingResistances TN 4/2 .1P20.2.51257 10
TIMING_RESISTANCE RISE 0.0 31.0K
TIMING_RESISTANCE RISE 0.08 31.0K
TIMING_RESISTANCE RISE 0.12 34.9K
TIMING_RESISTANCE RISE 0.23 41.2K
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TIMING_RESISTANCE RISE 0.46 53.4K "}
TIMING_RESISTANCE RISE 1.12 87.2K
TIMING_RESISTANCE RISE 1.57 108K
TIMING_RESISTANCE RISE 2.24 138K
TIMING_RESISTANCE FALL 0.0 11.8K
TIMING_RESISTANCE FALL 0.20 12.7K
TIMING_RESISTANCE FALL 0.31 15.5K
TIMING_RESISTANCE FALL 0.61 17.9K
TIMING_RESISTANCE FALL 1.20 20.9K
TIMING_RESISTANCE FALL 2.95 23.4K
TIMING_RESISTANCE FALL 4.13 22.6K
TIMING_RESISTANCE FALL 5.88 19.6K
END_FET
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FET TP PFET

GATE_LAYER GATE

DIFF_LAYER PDIFF
RSIM_STRENGTH_THRESHOLDS 2.0 8.0
# FindTimingResistances TP 8/2.1P20.2.51257 10
TIMING_RESISTANCE RISE 0.0 30.4K
TIMING_RESISTANCE RISE 0.16 32.6K
TIMING_RESISTANCE RISE 0.24 38.5K
TIMING_RESISTANCE RISE 0.47 43.9K
TIMING_RESISTANCE RISE 0.93 50.6K
TIMING_RESISTANCE RISE 2.29 58.0K
TIMING_RESISTANCE RISE 3.20 57.8K

TIMING_RESI CE RISE 4.56 53.6K ... .
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TIMING_RESISTANCE FALL 0.0 73.6K
TIMING_RESISTANCE FALL 0.06 71.1K
TIMING_RESISTANCE FALL 0.10 78.3K
TIMING_RESISTANCE FALL 0.19 89.4K
TIMING_RESISTANCE FALL 0.38 113K
TIMING_RESISTANCE FALL 0.95 177K
TIMING_RESISTANCE FALL 1.32 218K
TIMING_RESISTANCE FALL 1.88 277K
END_FET
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H# Lsim netlist terminal types

H# These are not used by the diff-engine example
LSIM_TERMINAL IN INPUT
LSIM_TERMINAL OUT OUTPUT
LSIM_TERMINAL INOUT BIDIRECT
LSIM_TERMINAL VDD POWER
LSIM_TERMINAL GND GROUND

SYNOPSYS_UNITS 1IN 1P 1K

END_TECHNOLOGY
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