CvsD 2011

Lab 8: DRC and LVS

1 These Labs are modified from the CIC standard flow

2 AES KA Lab o > BTG AREE
2.1 Stream In GDS with Virtuoso
2.2 Design Rule Check (DRC)
2.3 Layout Versus Schematic (LVS)

3 S AREELS Calibre Lab (RS -
Lab files are at ~cvsd/CUR/Calibre .

4 [FIEEEE I H CHATHE B ERSE ALY CHIPY 71 CHIP.gds E A% design_data H #%#E -
ErEsTR N RYERRS - (HATRATEERREIR A 5S> B0EH CHIE A 5
sk o A DA FFAMIEE LY CHIPY I CHIP.gds 1528
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Lab 8-1: Virtuoso

HHY: {5 Virtuoso Layout Editor fa s H CLHYER =T A& Virtuoso Layout Editor
FEE &/ T

##E A Lab8-1

% cd Lab8-1

mEAHREIERE G2

3.1 GDSFile : CHIP.gds (B¢ Lab EH 4 » LA Lab FTHE{ILAY)

3.2 Virtuoso Technology File : Virtuoso4.4_0.13um_Ver2.1a.1.tf I display.drf

3.3 Initial File : .cdsinit

3.4 _[yltREZEdr Y GDS File /2 SOCEncounter FE4EHY » Virtuoso Technology
File &g =& A {58 FH Ay ZUAZ R [E] 1 248 » Initial File RIl%E Virtuoso HY#J4AER
REERE

3.5 f@E.cdsinit YRR
% vi .cdsinit
AT skill file AYRSIR &y BEE{0 FHERSE A [EI 8 - (0SZEAE Virtuoso i
7 Calibre YEEZLF RS EE » CAD TAEREE N IEMERRICIE R
/usr/mentor/calibre/cur/shared/pkgs/icv/tools/queryskl

AT icfb

% icfb &

M icfb - og: /home/[raid2_2/course/cvsd/CDS. ol x|

File Tools Options Help | 1

function mgc_eview show map cell dlg redefined
function mgc_ewview map_cell dlg redefined
function _mgc_eview _map_cell pins_ch redefined
function mgc_eview map_cell terminals redefined
function _mgc_ewview hrowse_cellwiews ch redefined

I

mouse L: : R:

»
I

Stream In Design

5.1 {F icfb & » BT File->Import->Stream... &bk —{E #7755  1F Input
File f#fir#5 A CHIP.gds » Top Cell Name fi# iz A CHIP » Library Name £
fir#g A CHIP » ASCII Technology File Name {17 i A
Virtuoso4.4_0.13um_Ver2.1a.1.tf » §x{%75E OK -
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% Virtuoso?Stream In X|

QK ‘ Cancel |Defaults‘ Apply ‘ Help‘

User-Defined Data And Options User-Defined Data | Options | Set Fast Options |

Template File Luad| Save| Bruwse...| |

Run Directory |
Input File F;:HIP. qds Browse...
Top Cell Hame |CHIE
Output 4 Opus DB - ASCIl Dump - TechFile
Library Hame |GHIP.§.
ASCIl Technology File Name Iﬁfirtu0304- 4_0.13um ¥er'| Browse...
Scale UU/DBU |u. 00100008
Units 4 micron - millimeter - mil

0
Process Hice Value 0-20 |J_|

Error Message File |PIPU. LU[%’_ Browse...

s S IR T e E SR 2H Error 284 -
X

PIPO0 STEMIN (PID = ipc:d) completed successfully!!
F  *** There were 0 error and 1 warning messages **+*

0K Display Log

5.2 1F icfb $1E5#E » 4T Tools->Library Manager...& Bk Library Manager 1
' SEAT View->Refresh BT N ZR1% A Library fj{i7 5245 CHIP »
Cell fi#{ir ZE4E CHIP » View fifir B84E layout » AGAFEH: FATFE 4588 » %5 Open
ACFTHH CHIP/CHIP/layout 7E1[ cell view:
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Library Manager: Directory ...j _ ol x|
Fle Edit View Design Manager Help
Show Categories Show Files
Library Cell View
CHIP tHIP Tlagout
CHIP EUFX3 layout
US_Bths BUFX4
ahdlLih BUFZXG
analogLib EUFXE
haszic BUFX12
cdsDefTechLib EUFX16
functional BUFXZ20
rfExamples CHIP
rfLib CHIP_ VIA%u
CHIP_¥IAzu 1
CHIP WIA%u 2
CHIP_¥IAZu 3
CHIP WIA%u 4
CHIP ¥IAZu &
CHIP WIA%u 6
CHIP ¥IAZu 7
CHIP WIAdu 8
CHIP WIAZu 9
Messages

vLoq file iz “/home/raid2 2/coursefovsd/00. djchen test/03. lws/final Lab8. 1/1ikMan

FIFARIE T shift+f FEBHRTA cell » 41 N[E:

2% Virtuoso?Layout Editing: CHIP CHIP layout o [ 1]
X 16618 ¥ 1002.1 (F) Select: 0 DRD: OFF LEd Lid Dist: Omed: 3

Tools Design Window Creale Edit Verify Connectivity Opbions Routing Migrate Calbre Help

6 & Virtuoso Layout Editor fY{d FH /1 1
6.1 ERHMERIFIVRE EZEAMIE - —{EE# KR layout HY Virtuoso Layout
Editor » 555 —{ElZ RIREIHY LSW -

6.2 LSW EZEFIACIEEIE layer B ELE o iy MRETALL  [drw]ege

B #N Metall 1Y layer - 15 S B SR E & S5

[ METALL v | [A]Z= Layout Editor HJiE4% ctrl+r U ZE A redraw »
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6.3

Metall layer ()¢ HHERESHE T -

Virtuoso Layout Editor = FH 3%} layout #EFT—2EEH(E » FrDAFHAYTHAEAN

BB LB IE AT > B0 Metal HIALE D‘ » AE(H BT Metal

iy
RE Y > EEUE L DRC/LVS Error A - NIEIEYER G AT DUE

Bi{E A #E %2 layout ©

Zoom In ctrl +z
Zoom Out shift + z
Fit f
Display All Hierarchy shift + f
Display Top Hierarchy ctrl +f
Edit Instance Property q

7 mEHCHEGET

7.1

7.2

7.3

1 Display All Hierarchy B » fEVU{[E corner pad AYYMHIE & ERA 5 L BYTEZ
WK B DL ZREETE corner HERLHY T 1RG4 A HRE -

1£ Fij FH SOCEncounter #E{T P&R H%R FH & memory 1A block ring » &
NEEARGHMOCLHE S 1518 RA Zoom In | memory YL E(F 7]
LUEH] -

F 7 Fiffj0 10VDD F1 10VSS Hyfiz B Y label $ 4 2K » ## q A LU label
FITfERY metal layer &5 PR 2 Rifa e HY—F% -

8 Stream Out

8.1

1F icfb fRES 1T File->Export->Stream...> £ Stream Out Form {4 Library
Name f#ZE A CHIP > Top Cell Name H#{i7#E A CHIP » £ View Name fi#
fiIr3E A layout » Output File fi#{I7IE A CHIP.gds2 » f{&¥% OK Fa4GH#ETT
stream out [YEN{E:
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P& Virtuoso?Stream Out x|
oK | Cancel | Defaults| Apply | Help
User-Defined Data And Options User-Defined Data ‘ Options Set Fast Options |

Template File  Load Save Browse... l

Library Browser

Run Direclory |
Library Mame |CHIEu.
Top Cell Name | cazel
View Mame |]-aY°‘-“-':
Output # Stream DB - ASCIl Dump
Output File I CHIP. gds2 | Browse...
Compression - gzip - bzip2 - compress # none
Scale UU/DBU |0. ooz0000g
Units # micron - millimeter - mil
1]
Process Nice Value 0-20 \

Error Message File | PIPO.LOE Browse...

E I EE S HIRA T ERE R RIZA Error 884
X

PIP0 STEMOUT (PID = ipc:2) completed successfulls!!
E» *+* There were N0 €CCor OF Warnlng message *+*

(1] 4 Display Log

9 [EHEA icfb
9.1 1F icfb $1Z5 542 File->Exit... » 3% YES HJA[BEES o

10 Lab8-1 453

Check: 5Zf% Virtuso Layout Editor B B3l output stream CHIP.gds2
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Lab 8-2: Design Rule Check

7

Lab HAY: B33 40{a[#EfT Design Rule Check (DRC) °

A Lab8-2

% cd Lab8-2

G EUHRARIE Z B AR B R

10.1 GDS f£Z * CHIP.gds (H]ZX Lab HCEEA » ALK Lab A fLiY)

4iE Calibre DRC runset f52£

4.1 ¥#f CL13S_8M.21d B DL N&(ETEHE (4U1ESE 345 17) » WALFEMn At
I -
LAYOUT PATH “CHIP.gds”
LAYOUT PRIMARY “CHIP”

42 FREALEERS -

$h{T Calibre DRC

5.1 % source /usr/mentor/CIC/calibre.cshrc

52 % calibre -drc CL13S 8M.21d

#i7E DRC 455

6.1 FTHEfEZE DRC.rep > i #¥ RULECHECK RESULT STATISTIC H Result Count R
SN 0 HYER{3 BT Fs DRC Error

6.2 % grep "RULECHECK DRC.rep | grep -v 0S

6.3 UIEEFHTEZLMY GDS & 2% & 21 4%([# DRC Error> {5 OD.DN.x> PO.DN.xX °
Mx.DN.1L > DOD.R.1 > DPO.R.1 %5 » E.tft Mx.Dn.1L $5E2(/) metal density
A% - BN Ryakat iy MERY bounding pad AL HYEEFIAK » [T dummy
metal J¢ G 1E] core FMAIAYIEIE - AT LAEEES density 5 - HERFERTS
AL poly Fil oxide Y density R & » i3 2K AT Fr{E FH Y standard cell
layout A Z5E%ERY » #LHI)ZA poly Fl oxide » Fir LA density A2 1EH
HY © 75 %&(& DRC Error #\A & -

1ol x|

/final/Lakhs.1% grep “RULECHECE DRC.rep | grep -viP9

e e

ins

Lab8-2 & 5
Check: 5ZE% DRC > &iHI count R 0 BYER{
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Lab 8-2(b): Layout vs. Schematic

Lab HHY: B 4{o]#E{T Layout Versus Schematic (LVS) °
2 #EA Lab8-3
% cd Lab8-3
3 HEHRIRVIEZR
10.2 GDS f&Z : CHIP.gds (RijZX Lab [ A4 » B2 Lab FiTERHLAY)
10.3 Netlist #5222 : CHIPv (FiZ¢ Lab EH CUEE4: » AL Lab FTEREAT)
4  4g#E Calibre LVS runset f£2&
4.1 ¥} CLO13G_1P8M.Ivs {EE LA T 2&{EIH H (KI1EE 153 17) » FNALFER 5
Fi
LAYOUT PRIMARY “CHIP”
LAYOUT PATH “CHIP.gds”
LAYOUT CASE YES
SOURCE PRIMARY “CHIP”
SOURCE PATH “source.spi”
SOURCE CASE YES
Horhn ARV RA{E CASE YES 271~ layout netlist F1 source netlist Z7= case
sensitivity °
42 1EE1S—FFIIA LVS BOX RF2SH64x16 » & H 2B HIZ HE memory 1F LVS
& e R T AMEAEHIELES - RAH EHAFHAHT Memory iz
JACEAEZE - TE SRR EREE st ] DUSEE(E -
4.3 EF{&ZESEHY LVS BOX H1HY power pad ° corner pad » bonding pad # 5 fi#
oA
//LVS BOX FILL1
//LVS BOX FILL16
//LVS BOX FILL2
//LVS BOX FILL32
//LVS BOX FILL4
//LVS BOX FILL64
//LVS BOX FILL8
//LVS BOX PADIZ40
//LVS BOX PADOZ40
//LVS BOX PCORNERDG
//LVS BOX PCORNERDG_L
//LVS BOX PFEEDO1
//LVS BOX PFEED10
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//LVS BOX PFEED1
//LVS BOX PFEED20
//LVS BOX PFEED2
//LVS BOX PFEED22
//LVS BOX PFEED35
//LVS BOX PFEED50
//LVS BOX PFEED5
//LVS BOX PVDD1DGZ
//LVS BOX PVDD2DGZ
//LVS BOX PVSS1DGZ
//LVS BOX PVSS2DGZ
//LVS BOX PVSS3DGZ

JE RE R EAT verilog netlist FiE L cell ZRATEALE » ]2 layout F » FrlA
TEEARFEHIELL cell HRLERET -
4.4  TFAEAGHER -

5 e WS HYH B - FAFEFELHRTEIZA source.spi » PRIFLASEHE CHIPY i

il SPICE F&=(f A -

5.1 % source /usr/mentor/CIC/calibre.cshrc

5.2 % v2lvs -v RF2SH64x16.v -0 RF25H64x16.spi

5.3 % v2lvs -vtsmcl3gfsg fram lvs.v -o tsmc13gfsg fram lvs.spi

5.4 % v2lvs-vtpz013g3 lvs.v -o tpz013g3_Ivs.spi

5.5 % v2lvs -v CHIPv - RF25SH64x16.v -l tsmc13gfsg_fram lvs.v -/
tpz013g3_lvs.v -o source.spi -s RF2SH64x16.spi -s tsmc13gfsg fram_Ivs.spi
-s tpz013g3_lvs.spi-s1 VDD -sO VSS

5.6 FRXINAYEEE A source.spi

6 (T Calibre LVS
6.1 % calibre -lvs -spice layout.spi -hier -auto CLO13G_1P8M.lvs

7 BUE LWSEER
7.1 FIFAFEZE Ivs.rep » f# OVERALL COMPARISON RESULT AYER (A2
HASERR B R » WS VEEE R RE e T il VS T -
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8 Lab8-2(b)&E

Check: 5ERF¥ LVS 1 HFH5



