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® ;& CadenceXf 15

® J-i 5hicfb
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® /] Virtuoso Schematic Composer ] 5 4% ]

® 7 Analog Design EnvironmentH 347 B 545 B

® /T]Virtuoso (XL) Layout Editerimi}i &
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O A HHFEHES H O T/ER R, AMAMKXES N LS )E
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2 repm 4, WA LLH BRARHESN +controlfd (V& — e £ 5]
iR % E control )

® F|fgzip —dr K BT A Al s, A Ftar —xvidr R A iR,
B NS4 BRI R 3% Escii rT A Bl B 3l 58 A R E A

O & 5E G Pl L BldsnLab H %, AN H %, LUGHrE
PIA B % H 3w, R rmr 2 0] LU Brtar SO

@i} NdsnLabH 3¢, labl,lab2...%5 H R ¥ e B,
logicLabflanalogLab43 il N 7 A UL 25 & S5 H 3%
chrt35dg_COREcell H 5 &7 & il it 748 H i Chart 0.35um
T.ZAHERTGE, chrt35dg._SiGe N il i1t ¥ FH fIChart
0.35um L ZHIPDK AL, RIBLHLE
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2. Wit Elabl

@it AlablHzx, labLlvE| it scss, % HRXRCERE | e Rt
® /tfile manager 5t [ i) 32 F. ik Feview—show hidden objectsit i, 7] LLE
BlRFEREWOCT (LIPS AEN B ATA H st

® .11 {1).cdsinit X 1 Jycadence € fil] T B dfIFI#)as4 CAF, BEIRHIA M
H>xstudent N2 A 230, WERIEAA AT DOREH 72 Dslas % e 31 A H
3 T, XA AR lab e i st AT BLSE A 00

®cds.libSCAF NdfI) e AT, T2 301 AT LA 2 Hlinclude i 44
chrt35dg_SiGe H s H 1) —N € SO RER, AR AT IR A 2 3C
T X EEREAT Y e

o/tunix (/) FRAFHNR, (~NERRAMHZ
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3. Ji3)Cadence (icfb &)

® MR TAE H 3% J5 3hCadence & #i] T Edfll
<prompt> icfb &

®icth N AT AT LA FR, (&) FF5RoRikizfFfEterminal )5 & AT, HI{R
W] LTE iZterminal iz 47 HiAth iy 4

® [ H 535 HILCIW: Command Interpreter Window

icfb — Log: /homel /Asic/CDS.log
*Main manu**

**output area**

iy v (CDS.log file)

oading selectSv.cxt
oading seismic.cxt
oading awv.cxt

Loading LVS.cxt ++SK||_ L command input line**
Imouse L: 1: *Mouse button** R: **Functions**

Ready > **Prompt line** I
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CIW

O/ECIWE O, RA]AEFEANFE T EAEKZITIR, 5SS MR
e (R AR, HOTFEREEERER, XX
€ ) @R A S Bl

OCIW & M A K S H frdfll L B 4E 1K T cadencel e il kit L&,
WATR 1z v & e il et

icfb — Log: /homel /Asic/CDS.log
File Tools Options **Main manu** Help | 1

. *% *%
T e output area

Loading auCore.cxt .

l oading schView.cxt (CDS.Iog flle)
Loading selectSv.cxt

Loading seismic.cxt

Loading awv.cxt _J
END OF main customitization ;

Loading LVS.cxt *xSK||L command input line**
Imouse L: 1: *Mouse button** R: **Functions**
Ready > **Prompt line**
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4. @57 5 ARIIHE
® {rdfllftoolssZ e K 2 #hlibrary manager T..E., A AFS LA 1
R E P AT R
® Cadence/dsh)g < Haln#kcds.lib 3 A2 X EE
® ftlibrary managert RILLERICAH FRZE, HHH)
chrt35dg_lOcellfichrt35dg_COREcell~Acds.libH & X KA H 5%
B
® chrt35dg_SiGe NI LM T2 E, Hbhads 7 Ew it
rrastE, ©EFIFELEER
® analogLib/ AdfllFREIZs 14, 1Mibasic ydfllF2 iR AR =5
FE, FA13E HanalogLibt i) T2 %88 Michrt35dg_SiGeH!
(1] 2 hH I s A ) 4t P 6
® cdsDefTechLib NdfllF&fEIHE T2, TATAH
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3 H . #Design Lib

New Library

®:f—:
CIW->File->New->Library

Fope

O .
SR “New Library” %} {5 E

£ “Name WA 5 Z # 11
design libfJ %7, XHZE
“design03 ", #E# “Attach
to an existing techfile”

Sope ——

@ — /.

9”7 Attach Design Library
to Technology File” %} HE

£ “Technology Library”H1i%
£ “chrt35dg_SiGe”

Institute of Microelectronics, Peking University SRR R L THSE 5] — BT SE — Page 10
Copyright © 2011-2012 FEART TR



5. JREEHAN, SIEFSchematic

O, [ iHE, FHAE BT EM IS T2 %
b, AT PAEE T EE A AR T
o .

CIW->File->New->Cellview

O b,
B “Create New File”s % HE
“Library Name"Tiiit# “design03”
“Cell Name"Ii3E N7 inv”

“Tool"iii%$&” Composer-Schematic”

®“Tool" Wi €5, FHMNH] “View Name i<
HILA A, K A7 Schematic”

® 57 “OK’JGnkiH A\ Virtuso Schematic
Composer
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wnooiE i gmiE JE
®Schematic% I1: Add->Instance

O “Add Instance’™, fii
Browse

Ot “Library Browser'# (U111
P, IEFETREZR IR Instance:

®Library: chrt35dg_SiGe

®Cell: nmos_3p3

®Cellview: symbol

® 2 HE U Y & 1

Add Instance

® 12 MOSFET#]Length, Width

|
cdsDefTechLib

ffronos 3p3
chrt35dg_COREcel ||

chrt35dg_Iocell |

|
chrt35dg_Sice

functional
rfExamples
rfLib
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analogLibFHIBEIESER/HT R

| YIRVAYE

® livdc vpulse vpwil
® 7 i :

®\/ccs
® & J5 T

® \/dd vce gnd vdda vddd vss vssa vssd&

® H1 % I R FE YRR 4 R T s e analogLib A # oo, ook
Hchrt35dg_SiGe

Institute of Microelectronics, Peking University R AR TS 3] — BT SR — Page 13
Copyright © 2011-2012 FEART TR T



Add Pin

S InPin

© 5152 A0 35 — A pmos il — A nmos B3, 15 B34 5] i Y/ Mo A
N, HiHE S

O e AR TR N LA e, FEE U AN {55, TEDFIH %
ANA S 5 Hpinf) 77 20€ 3, ™Ag B, IR Epin, %A
a1 pin
® Schematic & 1 :Add->Pin
®f5%E” Pin names”

@t “Direction”
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58 BUSORE A5 HY FEL gt

Virtuoso® Schematic Editing: design03 inv schematic | - |[
d: Sel: 0 2

Tools Design Window Edit Add Check Sheet Options Migrate Help

> 56 IE
25,
CEINE]
FH 7 1 HE,
=g ii] 3

A s K

pPMoOS_Jpo

’i) .
N

DINSE AL 2P

7]
]
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Virtuso Schematic Composer s FI#A/E

®instance (iRINJoit, PREEEED

OPin (Fshnpin, tRiFEHpP)

o\Wire (IEZk, PREfHEW)

®Check and Save (R IER R RIFIRAT, TREEHEXO
®Copy (c) , Move (m)

®Zoominby?2 (]) , Zoomouthy2 () , Fit (f)
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6. Bl R AHAR BT 5 BlSymbol
Oy [N THIF ) S A v LA BE & 2 B st oA oy 1 g, FRATTRT LAAY
i AHES A5 A (symbol view)
®Schematic® [1H': Design-> Create cellview->From Cellview
e “Cellview From Cellview s iGHE, — A AR ERE
® Symbol Generation Options % [

eIkl Left Pins/& “in”, Right Pins;& “out”, Bllinkg I7EA, outim HfEA, U
%ﬁﬂz‘g 4 ﬂ u ﬁ&/}EE1I‘] E/\J ,ff[-%- Symbol Generation Options
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Symbol B &&8 0 N &

OPin: P HIZ A
®Pin name: K9 HJin. out
® i1 B 75 EA& 2g SymbolJPin, L Zi[EF &M Pin & Pin name

@i it Symbol Editing & I #F fJAdd->Shape->Line(Circle,Arc...)
T EM A LS SsymbolFEAR , BATE R AME

[@instanceNamel
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7. InvEI{F E

ok, FANICATER J AEZS 1 g E B B 1, FRAERL T i
#symbol, fElibrary manager n] LA 2I0R 151 2E H 1% R
JGH schematicflsymbol B view, view & [d— ANt AN E T

® I [ FATTA FH RS 7 RO RIS ) T BE AN RE HEAT SRR A AL AL
7€ fifll i sl spice fff HL AR AT FLER AT B, RV N FELER X RN 4%
P, spice#HATIHEL, MthitS 4R, BoNpie, woitE Al
DIAR 9 957 1 W P i ) e

odfll 14 i B3 A ADE (analog design environment) 7] DL
Hspicefli B 25147 BB 0 B UL K HAD 9 #r

O AT oM i 7 H L BKinvi T LB, SRS A ADEIEATT |

® X - [ #H 2R FRATT AT LA F spice EL i T DI RE 15 21| Ho AL Fander 14 i 28,

WL FLR 75 23 IR B E s A AT RS O FOML R LI LA )
ARSI P AEE CEDHZ M5 B 2R D0 & A 2%
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Invi{h &

O /Eix it TR —

schematic, test_inv, 1E N1

HIV RS, £HAHLinv, FF

SRR, FATEE S spice

P B EZinv A US55 10 % H

M 3. 2 75379 A LT L3R

® /- i) BiniRV1zvddfit H,

¢ Fn_Flabel“vdd! 7 FRixX

RE& A2 AR = VDA E

® Hrhtjvdc=3.3 va] LLiE ik

Pzt T “ o it s 1k
152

® 15 14 ) EL AL YRV OIN Bllinva A

i, T BT

[~ Virtuoso® Schematic Editing: design03 test_inv schematic |~ | |
Cmd: 3

Sel: 0

Tools Design Window Edit Add Check Sheet Options Migrate Help

.......

| |
") |mouse L: schSingleSelectPt() M: schiiMousePopUp() R: schZoomFit{1.0 0.9) _
Ready >
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Inv i) &

® /5 z/JAnalog Design Environment

® Schematic® I1: Tools->Analog Environment

Virtuoso® Analog Design Environment (1)
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T ERKE

®Simulatorix & : Analog Design Environment [ H

® Setup->Simulator/Directory/Host
® Simulator®ii\ & ik spectre

Choosing Simulator/Directory/Host — Virtuoso® Analog |
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RRRE

®Modelik & : Analog Design Environment & [ H

® Setup->Model Libraries

® Model Library File: fs HBrowse$k IR S A (Gl fEmodels H 3% 1)
® Section: typical

® Add

® = % 1 M o

spectre0: Model Library Setup

#D1 150 K
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RRRE

® Analysisi B
® Analysis->Choose
®Analysis: dc

® Saving Variables
®Component Parameter
®Component Name: /VO
®Parameter Name: dc
®Sweep Range
@ Start-Stop
eStart: 0
® Stop: 3.3
®Enabled

oK
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T EKIWE

® i tH 45 SR Y BoR
®Qutput->To Be Plotted->Select On Schematic

® t-schematic 717 3 22 U Fr) 322 28 B g 15
® JyfE-T WM, T LLAZ N Flabel

1=
o i k{H: LFENet, MAZIcfFHTerminals! !
® HijfifH: “ETerminal
® iiyott: ZInfHH i Terminal
® L A Terminal: i IR
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(Rt

F

&L #E

® IZITfiE
1. K& IFIR(FSchematic
2. simulation-> Netlist And Run
3. PiE4HR, SoREE

® IX/& [ AHAS ) BEImH I,
e H E R AEAS [F) S N B R 1Y
AR, BPERAI T EcmosiR 52 2]
) 52 A o 4 B N i e e b 2

® i NS5 Al 5 5 3¢ KB yinv
HYBIE T, SR A B FL A
[[l, ZHTMiZAVdd/2

® ] LUHIZ R R S T SR A A IR

design03 test_inv schematic : Sep 2 10:42:

File Edit Frame Graph Axis Trace Marker Zoom Tools Help

FEE s s e Xk

DC Response

53201010

7|

[»/|Label

fi

=
=

Eout Ein
35

3.0
2.5
2.0
a5
1.0

5

0.0
0.0 5 1.0 1] 20

2.75[13.308mV de (V)

25 3.0 3.5
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8. FixEmMosE R~

® i/ % pmosE FinmosE i R ~F Lb 1,

RO B 1 v Y B AE T B AR A

R P 5 14 T 7 2 BIR T 52

O R 45 e T ZEK, 1% I A AR BIE A
7E S FE 25 PR EOK IR U 5 R mosE
S

Virtuoso® Schematic Editing: design03 inv schematic .
Cmd: Sel: 0

Tools Design Window Edit Add Check Sheet Options Migrate Help |
L - i

mnuse L :schSingleSelectPt M:sclﬂ[ildmrse!oﬂlp() R:schZoomFit(1.0 0.
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9. RS

O AT RS, WMImos™E 1K /NX LE IR IS [H] ) 52
® HHH2E A Jytran
® I H iRV 2k bt S Hvpulse

® 13 5 [l A )k i A ] B 1]

® 5 B WA 3 AN [

O AT ST I &k kT, R B T 22 28 o 1 b5 RO & 28 1R
i) [A]

© WS vdC T AT, R T W0 4 S e 58 T LT LA
R I T A HL R, 6 DA PR TR 045 B 1) B £ T T

O (itk, AR T HUERELI, AT DA AT iny e B AORR
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11. BB E =R R E
®VirtuosoXL ~Ncadence]i%E1: 6 R UK

201 58 i i T B [ Vruosos hematc ting designos nvschemaic |
. . Tools Design Window Edit Add Check Sheet Options Migrate Help
® J5 5/ Virtuoso XL =
® 5 — . FIJFinvifischematic view g

.

@ . SchematiciE d: Tools-> |ez

Design Synthesis->Layout XL ™
® Create New 5
® OK 7
2
® OK, #fiHVirtuoso XL I =
® 7EVirtuoso XL [+, Design->Gen |4
From Source, 3 Layout |
Generation OptionsXft5AE CRIL) |l
[3bc] nouse I.:schsi.ngleSelectPt M: schHiMousePopUp() R:schZoomFit{1.0 l]J.
_/L
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Layout Generation Options

®ayout Generationk4y

® i£+1/O Pins, Instances,
Transistor Chaining, Transistor
Folding

®1/O Pinsgl4y

® Defaults
® Layer/MasteritFfMET1)Z
® i£f Create
® Apply

® Pin Label Shape

® /S d;Pin Label Options, 7E#H! K%}
E*I%EFU?EEPLayer Name s [fil ['1Same
s Pin

o LJO[(}:ij)”\TDL'_ 14 1
#ﬁm&ﬁﬁkﬁﬁmgu
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Inv iR B et

O (E LA E AN FEYE Zvdd,
Hhzkgnd (AT 255 K TUERGEEED

® §2 16 F it R A . 1 /= 4 mos
B ) 2% i 2 1 HY R

o fvddAINBFAHIE (H
chrt35dg_siGeZE 1 i)
M1_NWELL) , fEgndfisd)E
Fi%E (Hchrt35dg_siGeE
f\iM1_PSUB )

O iz M bRAE T I, HooH
Z—HEE (XEA13um) |,
% —Hvdd Flgnd & £ 7 &
(2um) FIf B (vddEZALE
BIoH B b, gnd7Es T i)
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Virtuoso Layout Editor# F#/E

®Instance (ISinyoff, PebEdED

®Rectangle (HJE, PRiEHr) , Polygon (HZ AT, i
P) , Path (HKZELL, PRFEREP)

®Copy (c) , Move (m) , Stretch (s)

oMerge (FEZ/MHHEESWEILEIFHR—IL, M)

®Create Ruler (ZMINFR, RAEHREK) , Clear All Rulers (KO
®Descend (X) , Return (B)

®Zoominby2 (*z) , Zoomouthy2 (Z) , Fit (f)
®Option—>Display (e) Fr] DI E —5%

O 7t i L B P R DUR I F3BEST F iz e & FHOR BT, 35 B 3ATT
B8 URFHEN! )
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12. iR ERIEIEDRC

o ELayoutfi L', Verify->DRC [SlS

® 7£Rules File—Tid, HEA
divaDRC.rul, #1iZ XA TE)R
SHHZET, NG FEE

® i£r'Rules Libraryit i

® Switch Names— i ik £ -

2PAM: o ot Yt Same Ham

DISABLE_offgrid;

SINGLEGATE_process;

® OK |
O ECIWH I LA 2IDRCHIAE R,

T2 B s B R i error,  H |

Total errors found 50
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13. iR E R 2R ULV S &

O EMILVS I, ZHERHREHHIE T S8 b
BApinfr 5 BEEEH R, X2 2 e ] e
Extract

®flLayout® 1+, Verify->Extract

® FRules File—Iji, A AdivaEXT.rul,
M AERSIHEX T, BENE F
AT

® £ Rules Libraryi& i

® Switch NamesikIjifh, &%
DG_2P4M

® OK

O /-CIWH 1] LLF B Extract/& 15 i),
— SO T Total errors found®i A0

O AT HI &5 B R cell invi24 T —4
extracted view
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LVS

®flLayouti 1+, Verify->LVS

® LibraryfiCell 73 5| 3H N FE 4 5 * Command
designO3FE L Finv, View T 5T | aun pirects
% F-schematicfJ3H A schematic, te Net
X} W F-extracted ]38 A extracted
(X {5 B A AT LLiE it Browse B34
Sel by Cursorf&3))

® 7£Rules File—TiH, HEA
divaLVS.rul, ZHiZ X HAEREshHE
XN, BNE R

® riivRun, 1T HIL
“Analysis Job Succeeded"ffJ$E7~

® id7Output, MELR. UIEKRE
b st iR, E¥Extract, LVS, H

£ “The net-lists match.” ('R
i)

Artist LVS
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L VS8 B3R & AR &

/homel /Asic/jias/2010/1ab1 /LVS/si.out

ﬁ Virtuoso® XL Layout Editing: design03 inv layout

Help 28 X: 4.300 ¥: -0.075 (F) Select: DRD: OFF dX: -4.100 dY: 6.675 Dist: 7 1g
@(#)$CDS: LVS.exe version 5.1.0 06/20/2007 02:37 (cicsmll) § Tools Design Window Create Edit Verify Connectivity Options Place Routing Assura Compact Help-_
Command line: fcds3/IC5141/IC5141USR5/tools.sundv/dfIT/bin/32bit/LVS.exe —dir /homel/Asic/jias/2010/1abl/LV5S -1 -s -t /homel; @ ‘ .

Like matching is enabled.

Net swapping is enabled.

Using terminal names as correspondence goints.
CHRT 0.35um Diva LVS Rules

Net-list summary for /homel/Asic/jias/2010/1abl/LVS/layout/netlist

count
4 nets
4 ternminals
1 pmos_3p3
1 mnos_3p3
Net-list summary for /homel/Asic/jias/2010/1abl/LVS/schematic/netlist
count
4 nets
4 terminals
1 pmos_3p3
1 nmos_3p3
T 1 pond points
N1 N1 gnd!
N3 N4 in
N2 N3 out
NO NO vdd!

Devices in the rules but not in the netlist:
npoly_u_lk nmos_S5p0 pmos_5p0 RF_nmos RF_nmos_BN RF_pmos vpnp lpnp
vpop_EPT npn_3v npn_Sv np_5p0 np_3p3 pn_Sp0 pn_3p3 nwp np_3p3_esd
np_5p0_esd pwbnp bnp Schottky_diode pplus_u nplus_u nwell npolyf u
npolyf u_sige mploy_u 1k rml rm2 rm3_DG_3M rm3 4M rmd DG rnmd_SiGe pip
sinker_cap mim_2fF mim_4fF inductor Mos_Varactor pn FPI Varactor

The net-lists match.

layout schematic

instances

wn-matched 0 0

rewired 0 0

size errors 0 0

prumed 0 0

active 2 2

total 2 2

o aatehed 0 pota 0 rouse L: mouseSingleSelectPt M: leHiMousePoplp() R:hiZoomAbsoluteScale(hiGettur
merged 0 0 Ready >

pruned 0 0

active 4 4
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INViX Tt 5 4

Virtuoso® Schematic Editing: design03 inv schematic -
omd: Sel: 0 2

o5t 15k | A
BRI A

o/t iitid i, FAIFE T

L SR R P N, LR

AR IE T H A 4 R FLEg R

~PEAT TARAG T

O X VLT U B HL S, BRATTIH M)
Chart 0.35um L2317 T ¢
H I B &, FREE T i
TS B FILVSIEE,
A Z i B AT LIERf N T35
LR K] T e

® Ji5 & 1] LI T S HY |

PG 5, 45 3 BRI
FA R AR, XN
AT R

Tools Design Window Edit Add Check Sheet Options Migrate Help

-
E

1
% |mou:e L:schSingleSelectPt M:schHiMousePopUp() R:schZoomFit(1.0 0.

File Edit Frame Graph Asis Trace Marker Zoom Tools Help

B"\@‘Ef/ ¥ @x‘ﬂ'@ﬂ Elahetri

DC Response

SQ#%E

=3

Mot B
35

[~ designo3 testiny schematic: sep 2 10:42:53 201010 |- [ |G

X 4.300 Y:-0.075 (F) Select: 0

IE Virtuoso® XL Layout Edifing: design03 inv layout

o 7]

DRD: OFF dx: -4.100 dY: 6.675 Dist:7 15

Tools Design Window Oreale Edit Verfy Comectivity Options Place Routing Asswra Compact

Help
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