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Abstract

Power supply is one of the important elements of the electronic equipment; its influence
on the stability and reliability of electronic equipments is becoming stronger and stronger.
With the development of electronic technology, the type of electronic equipments is becoming
more and more, therefore, the requirements for power supply are various. With advantages of
simple structure, convenient regulation and high reliability, BUCK DC/DC converter is
widely used in voltage step-down situation.

BCD process is a novel one that combines DMOS and low voltage BiCMOS process
together; its advantages are low power dissipation, high integrity and strong drive. According
to design method of ASIC, operation principle of BUCK DC/DC converter and pulse width
modulation technique of current mode, a monolithic BUCK DC/DC converter IC based on
BCD process is designed, which is integrated with many function modules, such as band-gap
reference voltage circuit, over-thermal protection circuit, error amplifier, voltage comparator,
saw-tooth oscillator, bootstrap drive circuit, under voltage lockout circuit, current sensing
circuit and over-current protection circuit, etc. all these circuit structures and operation
principles are designed and simulated. This chip features its unique frequency conversion
proection, which can reduce duty cycle and operation frequency so as te decrease short-circuit
current and power dissipation and guarantee the safety of the power supply when output is
short-circuited. When the EN pin is low voltage, the chip operates in shutdown mode and its
static current and power dissipation is low, so it is easy to realize remote and timing control.
This chip can constitute a BUCK DC/DC converter with a minimum number of external
components; thus, it can be widely used in distributed power systems, battery chargers and
pre-regulators for linear regulators.

The feasibility and validity of design method and theory analysis are proved by the



simulation results of the chip’s application circuit with Hspice offered by EDA tools. On the
basis of circuits of each function module, layout of the IC is completed according to EPISIL
BCD 0.8um process design rules, DRC and LVS documents are compiled to confirm the
validity of the layout. The monolithic BUCK DC/DC converter IC based on BCD process in
the thesis can realize the target expected.

Key words: BCD process BUCK DC/DC Converter PWM IC - layout
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By, M4 SEIEEEEMRRIY. NEEEEIBRmNEE, BEATH
EHANER, GERERNEREXHIFET P RBREN. BERARTIHS
WEFHRER. WAL FHEARN BB HHAN S FRAET LHEA. BRBERNAR
CRARTERES, WE 11 R, BIEEEAS, AEREHBRIARNEEBRE
DERERERGEE., DETHEEANTEZD T AREIAT 2 EDESZHHN
A, TS ATh RS R X2 T A i TR iR i TR, BT IoR.
Th 2R AR S P TAEZE TR0 M B, FRAFFRMIR SPS (Switching Power Supply).
HBEMIE, TraERtit e et THERIUTFRETHERBRE.
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fEGER 2 o — AR TR 38 SRR B VR PR B A B B R e B A A
EFEIE G T RATLS (50H2) SbEES, HARNEEMMLA. dTARERIEX
FEpEnRERE, BT TETIOORS, IRME TERLA, @RI THE
e ESMAREZ L, EEERTEERMARNEESS. EERARZRED
MER (—IRH 35%~60%) HINOR, HERIHRIRE, FFAAEN N KRR REIRE
PP EA R W,

FXRRFEBGE T ROEER, RZUGEHS, EERMKAFHIEENS. BT
AR PR BAEE LT IFCRE, EmSEAKEETNE 70%~95%). I
B, BERAFREREJLT~/LE KHz), FiLEERBhmaas, xa—se
THRENERAEESN, 55, TFXRAEMSERANRERDHIERNR, THM
SMABEEENERERRE. B, —2EIE FAs N RN T RRE
HE, B3 TAXRBEREENA. BERRENE, EEY SREEFRTREED
¥ RECHE 60%, MERERE 20%, XPHEERRAE: (1) EERKRERY
T B AT RABEANE T LRMISEEE; (2) FRAERANRE TR
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BUETFRERRARBRFREEIFAESENF UL TERE: 3) ATEMRTARIR
FHp (TR R A4 B PR BR 3 JLAE TR R B AR L T MR Ak, (BRXHEH
SEEHMEN. REWE, B4RIVKENRMEEREEFHREME TR
AR A TR AR ENTT LR O AR R, 8 BT R mIFRT 5K
Brhk., LARTFXRFEOEENEE: —RARSRERENEMEENRI. FRd
Vi@ % TIE7E 100KHz Bl £, Bmar-EmuTit, #MESRAECRAERTE: &
4h, TREREE SRR NSIERA. BHEFELTRANERR (N STHBA. X
HA. ERETHRER, RBEEAS) LR SDHAREMRR, AREFRBRRT
R R AR A . TR RIBREESIRERERL, B THATES IR
#, Em—REERZ R ERE, AN BRI R ETT .

12 S8R LRI R B R

F3E i BARSHE RS AT BE, JEIE 20W LI T Mt eI B T BRI BB
O, BEXAETFXAFEMITHAR.: SRR, FEREER. BREERENGL®
ELpi k. RMPESMBETHANBRERER. £ TERAMBRALURE IC PR
B, BATFEhmEEN R AT SERE. aiith. BESERRE. BEERETE
thdi, —ZEttESRUBANES . BT, BHFXREREDENERE LI R 200W
DA, ANZHEF . BEFEARE. SFFXmERRSR X RRNMESERA
PRk, thoh BTSSR IE RS AE K A0xE T &40, HEMBMITRBIE, FRK
A FERZShENLERIERFERY, TRENZEEERS, ARNEETR D —FE
£, BTTRIGHWNHNE. 245 FRERNNATLEEE".

(1) BRAFXRAE

SRBEITR RS, FFAmIRR, REITRREER, BRI KRR,

(2) EAAXBIRE 7

MHEYE, USB MW, . FMEM (VCR). HRBH (CVCR) EEHEX
FeSech Rl ra iR, BTSSR PRI RE; I ESRE, MBRE: IC AR
RSP ANELTT L RIS, LT A (Sei-top Box) HLIE; FHLHRMAREE: AC/DC
REEREE.

(3) FFFh IR R EBIE

FAFTFREI, EEATHRITXRIR, SMdE A XEIR, EhREHEETx
HiE; MEFNEZERESR (PFC) RHEHERMFFMIT XM,

B P FE e PR AR R R R LR D R R A R A IR AR
I, THBREREREE, 47, B DEITREEERE-TMERL. TRASE
ShEE A TR AT R — AR R AR LRSS B R FPOS R IER B A BT RE R, B
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RERERENEET G, MERAVBRERFRHER®. i 20 25k, BATFRE
EMEFRINFAANEE: —RYFREHEGZOET (EHRR) TIMEANL: £
Kfep . ANIDEIT R R IRSELE A ERATPL,
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TP TR AR H Lo (SMO/SMD) MBBHEAR X HA T Riia
RRSENEE, THT AL, NTRETTEE, BIETHEE, maEERE TR,
& ./ (N F AR R R B R RS T S BB IR R oW LU T B R B o 5 SR A FRER U T Smart
Power IC) 19,

SitiE = EME R, BATXRECEAE T/ RnEEH~R0. B
£ELMICT FHIEEIT R ILTHEM YRR M HF 2 B R A p AL BR - 48 4, /77 2% Phiilip
ANFTF 2000 EHEHH TEA1520 251, VLRSS EHHIRINN TEAISI0 BRANEHT M.
TEA1520 ZFER FrhbFase, REERE. HIRE. DVD. CD. CVCR (EFRK
O R/ WS ARE, HAER PC YA RS, FAEFRERFAD
Serhpddlae (MCU) IR, t4h, BERENAZIEE. ME%ME. TEAL510 %
iR TRAT A TR ARNEETS, HlgEEHR “GEAER” (Green Chip),
ZEFRH “STAR plug” P . ZRFIFHFA Philip 27 FHKMEE EZ-HV M{EE
Bi-CMOS &M T . H “GEa3a7 SHRHRAELTILAFE: (1) SEAER
PLIEARIE, /ST 100mW; (2) WERETHT —A “H{EFFK” (Valley Switching) 5%,
REIEThEF X & AN MR RAS LI RERERK, (3) [KIMEH A
BRI R, FEH THEEERBERT, WaD T SRk,

F, #£E PI1AFTF 2000 EWFHIK TOPSwitch-FX BFIF= 5. ZEN=REHET
“Bod EET SHEEAR. STXEENAEEFE (UETXEEERD AT
(Dmin=1.5%) Z FHrR{ta0% Hoh R it 18 R sh#e), TOPSwitch-FX UK HA Bk
HAMMTEFIHE—FREGHIE, RESEEFRENREE. WX TERN
¥ ETHERE 1.5% (REMEME L, SEARKMIERH (PFM) HTRARWER
i B B BRUR U 1. AR AR A LIE TR, TOPSwitch-FX RFIH AT XRIFRELEET
R BT R 2 B AR, WEARLEEE. mAFESS AN, JaERE
R E BN R E D>Dpin=1.5%. FABEE R AR BRIKH
WU, HEEIR/N IR,

% PI 248 T 2001 3 H 1) Tiny Switch- 1L &5 2 — {CI38 HIRR B AR 8 7T
FREER R, ESEE 23W UTARRABE LI XRE. WERARAT “HEX
£}3” (Frequency Jittering) H AR, VAR I S E S RIS B ATER N BT %X
AT XAERFEREOHERA RS, HEE 128~136KHz HEWHZ), HEIEH
+4KHz. FIFkThAE T BE AT, FHERSERRERE, MRERTHE.
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TS, S04 TAEREEEN, SRR BB XRTIEIT XY,
R B A TR %S A BB BUL R M — = PR AE (2 i BUCK DC/DC
FFEmiE, ARG, Bl ERE S, TR AR R ®. SRR,
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e R E AT SEVER S 5 BUCK DC/DC ZF# B . HIE ﬁ%mmKEﬁﬁmIWE
B EEFERN PWM 555 A, @it DODC THRETH NS, EadTREth
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BT AT SRR ERIT. HW, dEE BEFETRERT . REZH. DRCFLVS
THMSE RIREMEATE. KE, MEREERNMEERETHERIE. &R30F
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(1) THERETERE: 4.8~25V;

(2) B ERERS, RBEREADT 50X10°7C;

(3) RAMRERR PWM FH17 =

(4) IE# TESEH 380KHz (SIFTEMH 342-418KHz), HEERTHIE K 40 KHz:
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(5) AHEHRTIhRE:

(6) B EHET R BTN R E R IhE:
(7) ZRB TR IIEE;

(8) TEXBrRAR, FHEHEDT 300 A;

(9) EBHEKERASTHE 90%, BDMETHAO;
(10) B AT BRI 2A. '
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AR TV HSEEDEI TR,
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MR HIIERE . Diva £ Cadence S MRIF TR, F'E W AR IFHPIHRETRER
H, REARERHALIHMIEHERE K, FRTFENRR, AEHIR. MEST
Diva i, BE#&HFANBIECHE (HEFC), RIEPBEWAE 4.11 Fior.
ﬁﬂﬁﬁ* *Dmﬂﬂiﬁ

Diva DRC
error
‘ >] BARE

B 4.11 DRC BiE$ B
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432 LVS izl

LVS #5258 24T th b 2 B P9 3 S 10 oy R B MR B ) e S0 0, AT TR
HEERE. M LVS BERIERES RARENEMER, 858, 5E3E—
B, ik, RERIEEEERERK, LVS B2 R LA IEAR BB E #itE . Dracula
At Cadence AP HIRIET R, HFHMAER LVS XHHTHRS, FrLlELHH LS
BiFRT M. LVS KR (xR C), LVS RiEHFBENE 4.12 Fix.

REIE REIH LV M4

'ty e,

Dracula LVS

UNIX: PDRACULA

Jg *lvs

#f
ERERER :LOGLVS
:cir netlist
:con file name
X

jXrun.com

B 4.12 LVS ik 54

BT R A ARSI DRC A1 LVS RS, BATLUHT AR PG %, BERRAE
SN .

433 — &350

() ERSENEBRTHYERIFFEEY - BELANEE (ERC), HIE
FEREEEE. T, BF—PslHmihask. Ak, JOLEMILRIEE S (I
B AR AR . CMOS B i PMOS S a0 B IER NMOS %), A1
SRR A B ERC s B 2F N LVS NI 224 ERC RIS B MIMA T 3 2.

(2) DRC M1 LVS EFE M4 TFEHAEE. MR B imERansians
*XiE, HEAMEZERNELATL. H&I DRC #HZE LVS &g, LEdz
FHEBAMEENR, FARBHETNIRES T REMESR SR,

(3) YHBRIERZT IR S, HEARTAMAEZ G AN IRETHN
A5 BN, MEEXE M IR2RMEETRE, REXNTAMNEIRIREHITTHH
EHGHT, R E SR ERREA T LR hRR RS, XERARELEE
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4.8 K 18 5Bt

FENER.
4.4 1t F REE R 5E X

FMREFREGUAEER: (D F&EREE SR () mRETED: (3)
RLREEL (4 RN, ReCMARE R T A Virtuoso Layout Editor IR EIRIE
T A Dracula, Diva, #RIEw#IN, MBANREE. BEETTHREREMIE (K
3% D) B&it. Wit AR HRESHEHARLZA: 1.3mmX 1.3mm.
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&R AHERF A Fab

5BUCK DC/DC T gg ik i M {H B

5.1 BUCK DC/DC Tiz8 s b N A B IE

Fiw LR HH DC/DC ZHRFEAHE /w0, H)EES BS. BAL IN. B
¥ SW. HeHbim GND. Rt FB. #M2Z#; COMP. #5ftifs EN RFEEIE SYNC, HR
ARSI 5.1 Frgs, A#AH BUCK BB, C5 A BEEHE, HIENEFES M1
FIRIFFiE, B R2 MRl AMREME, RiFEH S OUT MABEZW, C3, R3,C6

faRAME B R .
CS 1gnF
129
{ 19 LI
7] BS 15uH
10vF I S50 Yy ouT
EN l C ) -
16, K
FB ' -
ST o Comp dc2
[ ATuF % 3, 37/54
c3 RI
c6 22uF 10K
100pF R3
T 100K

B 5.1 BUCK DC/DC ZF #2380 Fr B Ry Y da i

RS 3001 TR A ARSI R T BRI 5.2, 5.3 B,

3.8
2.8
1.@
&.a
—1.Q

8.2
13.0
8.2@
3.ra
—I2.00

13.@
8.82
3.aQ
—2.80

4.3
3@
2.8
1.8

2.2

v IO wm1/D0)

Tranaient Reapanae

T

a: VT(/G")

A

—: VT{/SW)

i
1A

205du 33U
time

5.2 BUCK DC/DC #5 # 383% 1 iz B il e B g 7 B
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SDCDC EHRELAGEAGFALE

. . .
3.2 =i MM Dy Tronsaient Respanse

2 A
_:af Lz VTG . l l
13 JerFLJ- ”*rr”r'J“""“ NNAN
B.&> i
e UL J‘uh__l___J_ T___I_J_JMJ_,_PL
3 wTCsw)

s ANNNANANANNNARON NN
_iﬁ»Jll__A_;LJJ__J______jJJ__JJH__J_j_
<. LA VT out™)

s

oo 25Bu ZBou e 318U or-r-Tvy

& 5.3 BUCK DC/DC ZF #6886 7 B lof s B e 8 Ja i i L i 7

MBI 52 TLLEH, fEREEEER EAHE 065 (10+16.9) /10=1.75V i, BTFR
g FB HIEME T 0.65V, Sl LS AR AR, ThEFFRE M1 M TSR
REH 40KHz. /R iu FB B ST 0.65V B, #O&HE i s M A B mE,
TFREMLTEMEN 380KHz, HikE AN EHE TEMERE: EHHER OUT BT
3.267V (FB SmEIEMET 1.20V 0D MEANWBRIEFRLEELL 00%M st THE. %
RERTRE TRZE, WE 53 FiR, TEAHA 1.65Q (3.3V2A) NEMHBEREE
33V, BECH 0.1%, HEBRANMLEEEEA, BREAENT 165, HEH
CHESEE D AR, EERSCHEIMTHMMER. BEEEER 33V, BHN
2A. TR ERELT 3.267V B, DhEEIFRE M1 HRMIEKENES G MR E SW Kk
TEFTZBBAR, FREFEINEENBHEERE, BERATETFABERT R LEM
R (Il 52 fis), HIfFAEMMK (nE 54 FiR), Wik Uds Rk, F
18 SW % H IR 1.

3G 1 MID Ugs=5V

28

1.6

.B 1) | I Y TS S SR Y 1 . ]
g9 12

4.2 8.6
vds { volis )
B 5.4 DhEFFXE M) MRt dhsk
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52 HEERSITES R

PEFFRE THRETT RS, TEIHEFXE M1 KISBHR, 2 IR shaE
FXEMRI, 1R R MBI T2 F A R R A i i,
ORI B M ZIRBTI R TT R ML, £ M1 EEXAMAL T RERES, BET
— PR M1 BB R, REREREAEER, M1 ST XER
&, HIRFREHEE M1 EAREEENLERS. FLb, ARG sense 5
T ER—NRIERTR, BN sense SEH— MM, SATEEREES
M1 B —E L E DR ITRERM L. B 5.5 Bl T HETE M1 REFRN K
HEH.

1ag o VT(*"/sense’’) Transient Response

7.00
X S e L
g 3t VI("/SW") |

200

-89 v~ . .. . L N -
B.20 188u 20

B 5.5 BUCK DC/DC g i A WA L R BB I B

ME 5.5 FalUB R DEJI R ERMETHE T 3839KHz, BEESI XA
8, HEFFRE Ml BHHERSF — RBP4 R sh 3 T 58 80 TT 18 CARE I L 37
HBkrh AL 900ns, IEFXEEFXABNLTHEAHLTRECRE, BRI TE
R B R U AT SR R R Th BE

X AE R T BUCK DC/DC F#aE HNHBBAHE, JUEEHER
) DC/DC TS5 A MK 8B A BUCK TTxRiEEE B TRML. MtmE
WEe, TR FARREEMAFERY S0, MURIEHEE T RE XM BUCK
DC/DC T2 5 i M EHt I ThEE R S f .
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6 it

AR T AR BT i, ARAE PWM MR HIR A TR, #hE
7 BUCK DC/DC ZE#has U FIR A SHIFFHEAT T & DIRERARI AT, T EIhAE
SRR, SREPEH. WERE. RERAEE. RERSRE. ik
PG RAE AR, AR, RIERPOE, MARNMREE. #3 &)
A st B AT E K, N Cadence # Hspice {73 T E A & BB R AR B H
FIRERIEIT T AR RIE. BEHUE&EE 080 m BCD TERTHMMAT T kA
fivzit, DRC, LVS XHMRSHREMNYERIT. SREUMTHIERBZEHED
THHMER. ZRECAERLR: 13mmX 13mm.

B0 A B B — AR IR R R B0 A R RS, DA F L AR

(1) ZHEYTiRE: EFE TN TASEERE (380KHz, AWHEN 340~
420KHz): JEEaREA, AT, i TAME ESRFEE (40KH2), KK
R T R IR AL IR, FIFRIET AP RAM L 4.

(2) SRENEEFHRE: RARMERNZHRER IR, —FTHRATH
RS ZENTI A —FEEFERDERBEARARAE, BE T EERENRE.

(3) ZfEREH EN MiREFRT, WREHRGEERHEET, BN L TR
KA, SR (27.160A) REAIhFERD. BILH EN AR @R #
SO RER. ER. TR IE ST, :

(4) AP BATIEHH R ERF 6 (5N EN SAMET RN ERY E
BRAHIE . T RULTHRERS, FR IR IN AT GND [l B BH 43 [ 2% 45 EN SR s e P RN AT .

(5) ZRYRRNIRIP L. ERMNMEERENER L, 80T HThRFX
BHRGES T ARRFIE N, MR T BRI RGRERE . S R A RTN,
5 EHGIRRRZN, RMEINGES RRERERE, LEHBRRREE, Rk
RIEMLEE D S A BRI 5T KRR R R, ShEwp. #1
MR

BCD TZ&E# DMOS mEIhERMHSEE BICMOS HE SRR —FHFET
Z. BELfriti i BRE, MRRRNAREAEREATSEARRTESE. %
TZHh2H R ERMHRBEROT R, F&EGERXTHRSES TRIE. 5o R
WITRGH UFFIREAT I A . IFARAACTHR, X T2 KB AR NEEERT A2
24, BIESMER, ZWMAXAZHY, REEHRER.
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B R K F AL F18 L

B it

AW HIRFIZER, 92T &7 E53HE.

HAE, RERLHEE RN TIPS =k BEROHR PR, FRY
Redb vt 9 LUBRAI S ST A . ZEBRBR 9T R 2 2 HIIR), I GUR IR T IR IF H2# 1 8
AMELHLE, MHERREFMGMERERENE, FIATEEN, SHFETR
RAMBR, EERERES, ARSBREIMIIET T T REFMER]. SM—27%,
R BT SR SCAI AR R AR B A 3K - B 0K 20 Lo RS SR 2 T 0 A Ak 4

Ash CEAFEBHBRAXRTHEARIMEARMKITA, HEESD, THERER
LR R Rl ok I R A A SR, SRR T
fER A ER B AR R HALERF FK.

R BEPRBTLE A, A ST RRERMEL B EREFH A ERey
BB :

FRBEHRAITEFE, MEGRTR, MAEENRASR. 58!

FERHRALEENTER ERNRNESER! ,

FEBHEFEHARGHEARTELFANES, XNEBMR, BREGL! 55
RERERI IR RS HE) !

FERGREEAFHT. K. #EXE. GER. REESEEROXKESER

P BH I RF AL RO B B

BRI ERENCBRETAHEBT RN B
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W %

_MODEL pnpl PNP (LEVEL=!

+1S=2.95121E-16
+BR=44.0638
+NE=NE_LP4
+VAF=47.75

BF=BF_LP4
NR=1.22707

[SC=2.81838E-16

VAR=9.33

M &
g AGEERRREI G
EPISIL Technologies Inc
BSIM3 SPICE Model Library File
Process; DF3 0.8um BCD30/40 with PB
Corresponding Design Manual: G52-100-004
.MODEL Dr D (
+is=1.309E-9  rs=0.1 n=0.916 ibv=0.01
+ikf=74.68 xti=3 eg=0.69 Fe=0.5 Nr=2.608
+pj=1.1e-3 ¢jo=139.8E-12  Vj=0.25 m=0.514 Isr=1.753E-7
+bv=35 Ibv=1E-4 T=1.443E-8)
.MCDEL npnl npn (LEVEL=1
+IS=1.63E-17 BF=BF _N3El NF=NF_N3EI
+BR=0.557 NR=1 ISE=2.51189E-16
+NE=NE_N3E|I 1SC=1.38E-16 NC=1 '

"~ +VAF=383.88 VAR=7.08 IKF=3.63078E-3
+1KR=0.01 NK=0.465 RB=RB_N3Ei
+RBM=817.535 IRB=1.18E-6 RE=RE_N3E1

" +RC=478.63 CJE=CJE_N3E1 VIE=VIJE_N3EI
+MJE=0.2229 FC=0.5 CJC=8.159E-15
+VIC=0.7606 MIC=0.1906 CJ]5=9.95E-14
+VI8=0.6595 MJS$=0.3397 TF=5.60586E-11
+XTF=8.46456 ITF=0.0117935 VTF=9.60999
+PTF=28.4314 TR=1E-8 XTB=1.82
+EG=1.17 XTI=1.36 TRBI1=0.011
+TRE1=2.2E-4 TRC1=0.0114 TIKF1=-3.07E-3)

NF=NF_LP4
ISE=3.01995E-18

NC=1.72
IKF=7.57705E-5



+[KR=4.16869E-5
+IRB=1.09648E-4
+CIE=CJE_LP4
+FC=0.5
+MJC=0.388603
+MIS=0.371777
+TF=5.176538E-9
+VTF=1.6204082

B EARAFAEFERT

RB=RB_LP4

RE=RE_LP4
VJE=VIE_LP4
CJC=5.81771E-13
CJS=1.83834E-14
XTB=1.2

XTF=2.0732023
PTF=25

.MODEL NMOS NMOS (LEVEL=4%

+VERSION=3.2
+XJ=4E-7
+K1=1
+K3B=0
+DVTOW=0
+DVT0=3.5066
+10=562.305

- +UC=1.58774E-11
+AGS=02
+KETA=-0.047
+RDSW=1.59871E3
+WR=1
+X=0
+DWB=14E-8
+CIT=0
+CDSCB=0
+DSUB=0.56
+PDIBLC2=1.96973E-3
+PSCBE1=3.1343E8
+DELTA=6.2618E-3
+ALPHA1=2.5
+PRT=2.156402E3
+KTIL=3.195348E-7
+UB1=-1.40674E-17
+NQSMOD=0

TNOM=27
NSUB=9E15
K2=0.0144996
W0=2.5673E-6
DVT1IW=0
DVT1=0.457777
UA=1.34692E-9
VSAT=VSATN
BO=2E-7
Al=0
PRWG=1.22572E-4
WINT=2.04E-7
Xw=0
VOFF=-0.0308346
CDS=2.4E-4
ETAO=0
PCLM=0.911505
PDIBLCB=0
PSCBE2=9.01403E-5
ALPHA(=2E-7
HDIF=1.3E-6
UTE=-1.5947828
KT2=0
UCI=-1E-10
WL=0

54

RBM=100.1
RC=290.433
MIJE=0.52375
VIC=0.6386
VI§=0.535883
EG=1.17
ITF=8.00723E-3
TR=1E-8§

TOX=TOXN
VTHO=VTHON
K3=15.8489%
NLX=1E-8
DVT2W=-0.032
DVT2=0
UB=4.92055E-20
A0=1.2
B1=0
A2=]
PRWB=1.48805E-4
LINT=1.18242E-7
DWG=-4E-9
NFACTOR=1.39078
CDSCD=0
ETAB=0
PDIBLC?=0.0316543
DROUT=0.342461
PVAG=7.76592E-3
BETA0=30
MOBMOD=1
KT1=-1,1867238
UA1=5.212307E-9
AT=1.778027E4
WLN=1

XTI=-0.25)



3

TWW=0

+LL=0

+LWN=1
+CGDO=1.312E-10
+CJ=1.609851E-4
+CISW=2.181373E-10
+TCI=0

+TPBSW=0
+*MOIN=15
+PVTH0=0.016
+PUA=-4E-10
+PUBI1=-1E-18
+PVSAT=1.1E4)
.MODEL PMOS PMOS
+VERSION=3.2
+XJ=6E-7
+K1=0.572795
+K3B=-1.2848
tDVTOW=0
+DVT0=8.65412
+U0=172.024
TUC=-1E-10
+AGS5=0.1329205
+KETA=-2.494199E-3
+TRDSW=4.18225E3
+WR=1

+XL=0
+DWB=5.25132E-8
+CIT=0

+CDSCB=0
+DSUB=0.56
+PDIBLC2=1]E-5
+PSCBE1=7.999856E8
+DELTA=0.0254888

WWN=1]

LLN=1

LWL=0
CGSO=1.312E-10
PB=I1
PBSW=(.5943389
TPB=0

NOFF=1
TPBSWG=0
PRDSW=-164
WKTI1=0.4
WYSAT=0

(LEVEL=49
TNOM=27
NSUB=3E16
K2=-0.0250062
WO0=1E-6
DVTIW=0

DVT1=0.441824
UA=UAP
VSAT=VSATP
B0=8.713357E-7
Al=0
PRWG=2.41011E-4
WINT=2.7103E-7
XW=0
VOFF=-1.40389E-4
CDSC=2.4E-4
ETA0=2.2601025
PCLM=3.0619954

PDIBLCB=-2.024965E-6

PSCBE2=6.7334598E-5
ALPHAO0 2.23451E-8

55

WWL=0

Lw=0
CAPMOD=2
CGBO=7.67E-10
MJ=0.4769751
MISW=0.2114823
TCISW=0
ACDE=I
TCISWG=0
PK2=0.03
PKTI=-0.2
LVSAT=0

TOX=TOXP
VTHO=VTHOP
K3=39.8107
NLX=3.24606E-7
DVT2W=-0.032

DVT2=0
UB=5.11996E-19

A0=0.4577264
B1=2.859478E-7
A2=]

PRWB=(
LINT=-6.07826E-8
DWG=-1.0967E-8
NFACTOR=0.691678
CDSCD=0

ETAB=0

PDIBLC1=1.001874E-3

DROUT=0.0952322
PVAG=8.581416E-3
BETA0=30.2008



BHEARKF AT FHEAL

+ALPHA1=0.045684
+PRT=3E3
+KT1L=5E-7
+UB1=-5E-18
+NQSMOD=0
+WW=0

+LL=0

+LWN=]
+CGDO=1.2787E-10
+CJ=6.726171E-4
+CISW=2.576972E-10
+TCJ=0

+TPBSW=0
+MOIN=15
+PVTHO0=0.12
+WKTI1=0.1
+PVSAT=5E4
+PAGS=0
+PETA0=0.5)
.MODEL HV40NMOS NMOS
+VERSION=3.2
+XJ=4.6E-7
+K1=0.25

+K3B=0
+DVTOW=0
+DVT0=0.4
+U0=510
+UC=-9.26509E-11
+AGS=0
+KETA=0.047
+RDSW=0

+WR=1

+XL=0

+DWB=0

HDIF=1.3E-6
UTE=-1.35
KT2=0

UC1=-9.9999E-11
WL=0

WWN=1

LLN=1

LWL=0
CGSO=1.2787E-10
PB=0.746975
PBSW=0.6255635
TPB=0

NOFF=1
TPBSWG=0
PRDSW=-3E3

PUBI=1E-18
LUA1=-2E-9
PUC=2.19E-10

(LEVE=49
TNOM=27
NCH=4.57E17

=0.05
WO0=2.5E-6

DVTIW=0
DVT1=0.1486
UA=6.79552E-9
VSAT=2ES

B0=5.4E-6

Al=0
PRWG=6.07E-3
WINT=0

XW=0
VOFF=-0.0474318

56

MOBMOD=1
KT1=-0.565116
UA1=6.00857E-10

AT=1E5

WLN=1

WWL=0
Lw=0
CAPMOD=2
CGBO=7.67E-10
MJ=0.4222174
MISW=0.1583979
TCISW=0
ACDE=1
TCISWG=0

PK2=0.025
WVSAT=0
PUCI=-2E-10

LETAQ=0

TOX=1.8E-8
VTHO0=0.95
K3=3.98107

NLX=1.74E-7
DVT2W=-0.032
DVT2=-0.032

UB=2E-18

A0=0.1

B1=4E-9

A2=]

PRWB=0

LIN=1.26E-7

DWG=1E-8

NFACTOR=0.588298
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+CIT=2.67169E-5
+CDSCB=0
+DSUB=0.77
+PDIBLC2=8.092E-4
+PSCBE1=7.56E8
+DELTA=0.02971
+UTE=-1.49

+KT2=0
+UC1=-5,6E-11
+WL=0

+WWN=1

+LLN=1

+LWL=0
+CGS0=1.22531E-10
+PB=1
+PBSW=0.594339
+TPB=0

+NOFF=1
+TPBSWG=0

.MODEL HV40PMOS PMOS

+VERSION=3.2
+XJ=6E-7
+K1=0.25
+K3B=0
+DVTOW=0
+DVT0=2.2
+U0=216
+UC=4.65E-9
+AGS=6.7
+KETA=-0.047
+RDSW=()
+WR=1

+X1=0
+DWB=0

CDSC=24E-4
ETA0=0.08
PCLM=1
PDIBLCB=0
PSCBEZ2=5E-6
MOBMOD=1
KT1=-0.494
UAI1=4.5E-9
AT=100
WLN=1
WWL=0
Lw=0
CAPMOD=2

CGBO=0

MI=0.476975
MISW=0.211482

TCISW=0

ACDE=1
TCISWG=0)
(LEVEL=49
TNOM=27
NCH=1.7E17
K2=0
W0=2.5E-6
DVTIW=0
DVT1=0.3862
UA=8.5129E-9
VSAT=1.02E5
BO=1E-5
Al=0
PRWG=0.05859
WINT=0
XW=0
VOFF=-2.50925E-3

CDSCD=0

ETAB=-0.07
PDIBLCI=0.07
DROUT=1
PVAG=0
PRT=0
KT1L=0
UB1=5E-18
NQSMOD=0
WW=0

LL=0
LWN=1 -
CGDO=5E-10
CJ=1.60985E-4
CISW=2.18137E-10
TCl=0
TPBSW=(
MOIN=15

TOX=1.8E-8
VTHO=-1.03

K3=80
NLX=1.74E-7
DVT2W=-0.032
DVT2=-0.0235
UB=5.24139E-18
A0=0.385
B1=-2.46433E-8
A2=1

PRWB=0
LINT=2.4E-7
DWG=0
NFACTOR=0.280518
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+HCJ=6.7261 771 E-4
+CJSW=2.576972E-10
+CGBO=0
+CIT=0
- +CDSCB=0
+DSUB=0.56
+PDIBLC2=8.6E-3
+PSCBE1=7.58E8
+DELTA=0.0155
+ACM=2E-7
+PRT=0
+KT1L=0
+UB1=-7.61E-18
+NQSMOD=0
+WW=0
+LL=0
+LWN=1
+TCJ=0
+TPBSW=0
+NQFF=1
+TPBSWG=0
“.LIBTT
.PARAM
+TOXN=180E-10
+TOXP=180E-10
+UAP=1.72036E-9
.ENDLTT
.LIB TYPICAL BIT
.PARAM
+BF_N3E1=95.8
+BF_N3E1WDN=94.48
+BF_N3E4=94.7
+BF N3E4WDN=9%4
+BF LP2=505.6

PB=0.746975
PBSW=0.6255635
CGSO=1.0912E-10
CDSC=2.4E-4
ETA0=0.08
PCLM=1.1089
PDIBLCB=0
PSCBE2=|E-5
ALPHA0=6.4E-3
HDIF=8E-7
UTE=-1.3
KT2=0
UCI1=-5.6E-11
WL=0
WWN=1
LEN=1
LWL=0
TPB=0
DLC=0
ACDE=]
TCISWG=0)

VTHON=0.937
VTHOP=-0.810708

NF_N3E1=0.99
NF_N3E1WDN=0.99
NF_N3E4=0.993

NF_N3E4WDN= 0.9945

NF_LP2=1.04
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MIJ=0.4222174
MISW=0.1583979
CGDO=5E-10
CDSCD=0
ETAB=-0.07
PDIBLC1=(.39
DROUT=0.56
PVAG=0
BETA(=253
MOBMQD=]
KT1=-0.428
UA1=9E-9
AT=33E4
WLN=1
WWL=0
LW=0
CAPMOD=2
TCISW=0
DWC=0
MOIN=15

VSATN=6.963E4
VSATP=6.50E4

NE_N3E1=2
NE_N3EIWDN=2
NE_N3E4=2.04
NE_N3E4WDN=2.11
NE_LP2=1.5
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+BF_LP4=251.9 NF_LP4=1.04 NE_LP4=15
+BF_VP2=416.7 NF_VP2=1.05 NE_VP2=1.54
+BF_VP4=318.7 " NF_VP4=1.05 NE_VP4=1.6
+RE_N3E1=66 RB_N3E[=5.01586E3 CJE_N3EI=1.344E-14
+RE_N3EIWDN=53.047 RB_N3EIWDN=5.03659E3 CJE_N3EIWDN=1.344E-14
+RE_N3E4=22.2 RB_N3E4=1.024E3 CJE_N3E4=5.378E-14
+RE_N3E4WDN=17.083  RB_N3E4WDN=1.03659E3  CJE_N3E4WDN=5.378E-14
+RE_LP2=280 RB_LP2=2.03634E3 CJE_LP2=3.06856E-14
+RE_LP4=90 RB_LP4=797.082 CJE_LP4=6.2865E-14
+RE_VP2=202.5 RB_VP2=1.61035E3 CJE_VP2=3.06866E-14
+RE_VP4=55 RB_VP4=1.61035E3 CJE_VP4=6.2865E-14
+VJE_N3E1=0.8259 VJE_N3EI WDN=0.8259 VJE_N3E4=0.8259
+VJE_N3E4WDN=0.8259 VJE_LP2=1.00596 VJE_LP4=1.005959
+VJE_VP2=1.005959 VJE_VP4=1.005959
ENDL TYPICAL_BIT
i B AREDR A
BN &R 4-25v
e R MG R+ oy
AL | svE | 25V R
1 Ex(EPi)l‘ﬁJEE 40 4.0 4,0 um
2 B(EPDHE, N+B/L Hi /B 8.0 8.0 13.0 rm
3 HE N+B/L B/ 4.0 4.0 4.0 um
4 & (DN) RbEE 2.0 2.0 n8.0/p5.0 Bm
5 Hi% (DN) B/ E 2.0%4.0 | 2.0%4.0 I um’
6 | BEPHIIEFRE (DN) &b 130 13.0 13.0 um
& EE
7 | &8 (DN) F i N+B/L R /b 1.0 1.0 | n8.0/p5.0 tm
FEE
8 | X (PB) BB (DN) B/ 9.0 9.0 x um
[k
9 | N+B/LSMEER (PB) KB/ 1.0 1.0 % wm
izt

59



GRAFXEFHEF L

10 | B(EP) FEKX (PB) F1R/E 9.0 9.0 x um
¥E
11 PB K B/PRE 2.0 x n2.0 Lm
12 PB A H IR AFEE 0.4 x n0.4 Lm
13 PB & i & d& R BY 0.4 x 0.4 Hm
14 | ZEBEPHE P+B N+HIB /R 2.5 25 0.0 Bm
. =
15 | #EK (PB) E P+F| N+&/» 1.5 1.5 *x um
i
16 SP ] SP (i /MEEE 45 45 T wm
17 SP #ME P+ 0.0 0.0 x um
18 SP HIB /RS 2.0 2.0 nl.5 um
19 | N+B/L 4 4E SP (B P+) B8/ 1.0 1.0 x Hm
i
20 | B(EPI) FSP (B P+) AR 9.0 9.0 x um
Gl
21 | PNP BB RERME/DNEE | 20020 | 20420 x um’
22 | £& (polyl) iR E 0.8 0.8 x Lm
i3
23 Za&h (polyl) HHMIERANTRE 0.8 0.8 n0.8/p1.2 Hm
24 | £& (polyl) Z[AIFIER /A 1.0 1.0 x pm
25 | & (polyl) S EEHIHEMEE 0.55 0.6 n2.0/p2.0 bm
26 £ &% (polyl) BIFHEKIFED 0.4 0.4 0.4 Bm
27 | HIESMEZ & (polyl) RIER 2.15 22 2.0 rm
28 BEARFL (CT)Y Hyds/plEliE 0.6 0.6 0.8 rm
29 BilL (CT) MBR/EH 0.8+0.8 0.8*0.8 0.8%0.8 . um’
30 | PH/N+SMEREANTL (CT) MFEE 0.6 0.6 04 Bm
31 | HEKAEMI (CT) MEEE | 075 0.75 0.75 Lm
32 Za Pl A CT FIIE S 0.4 0.4 0.4 Bm
33 | BHEX LRI CT B £ & PI 0.6 0.6 12 um
ik
34 | EZ2HRP]EMCT BAHEREY 0.8 0.8 0.8 Bm
iz
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35 P BHSME N+ IR F95E 5 2.2 2.2 x um

36 P BHEIE R 8.0 8.0 x bm

37 HEZ (N+B/L) £ P HFER 1.0 1.0 nl13.0 um

38 | & (EPD H#E (N+BL) # 8.0 8.0 13.0 Um

BE &

39 | H#E (N+B/L) £ N BHEEE 0.0 0.0 x um

40 & (EPD £ N BRYSER 8.0 8.0 x

41 N B B/ 5% BT 4.0 4.0 % um

42 N BH6, P+H 5 X HI8E B 22 2.2 x km

43 | PHIEMN+BINBERPHEE | 44 4.4 x um’

B

44 FHEXHTHEXER L1 11 24 rm

45 [ P BEE) P BERIEE 2 1.2 1.2 % Lm

46 AR L7 P BEE P BERIFE B 6.0 6.0 x Bm

47 [F] A7 N BFE] N B B 1.2 12 x B m

48 —RE (ML) BB 1.2 1.2 1.2 Bm

49 | B PBF (HVPW) B /NHE 4.0 x 4.0 ¥m

50 | N+B/L 85 & P B (HVPW) 10.0 x 100 b m
fIdE B

51 HVPW E i P BHGEE RS 8.0 x 8.0 um

52 NHV &/ e 2.0 x 2.0 Hm

53 NHV BH L& Pl HEEE 0.4 x 0.4 Bm

54 PHV {1/ 2.0 x p2.0 rm

55 PHV BT & Pl IR 0.4 xT p0.4 Bm

56t —RE (M) ZEMEE (M1 1.0 1.0 1.0 Bm
<10)

57 — WA (M1) Z (Al e 5E 2.0 2.0 2.0 pm

(MI>10)

58 | —IRER (M) B[ CT (A8 (M1 0.5 0.5 0.5 Em
<10)

59 —®EE (M1) 3 CT #ylalkE 1.0 1.0 1.0 um

(MI>10)
60 PAD R 115%115 | 115*115 115*115 um’
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61 ShIEE PAD HIERE 5.0 50 5.0 pm
- 62 | —KiE (M) f1PAD KBEE 5.0 5.0 5.0 Lm
Fi% C LVS. DRCHSESCH
; DRC RULES
; DivaDRC FOR LAYOUT

drcExtractRules(;

; Original Layers Difine
nbl=geomCat("nbl")
iso=geomCat("ISO")
dn=geomCat{"DN")
hvpw=geomCat("HVPW")
pwell=geomCat{"PW")
polyl=geomCat("POLY1")
sp=geomCat("SP")
pb=geomCat("pb")
nhv=geomCat("NHV")
phv=geomCat("PHV™")
ndif=geomCat("ndif")
pdif=geomCat("pdif")
contact=geomCat("CT")
metal=geomCat("M1")
pad=geomCat("PAD")

; BJT Device Layers Difine
beon=geomAnd{contact pdif)
con=geomAnd(contact ndif)
econ=geomAnd(pb con)
polyltcon=geemAnd(polyl contact)
mcon=geomAnd(metal contact)
outl=geomAndNot(isc pb)
out2=geomAndNot(isa sp)
outlndif=geomAnd(outl ndif)
outZndif=geomAnd(out2 ndif)
outndifl=geomOr(out1 ndif out2ndif)

62



pbndif=geomAnd(pb ndif)
pbpdif=geomAnd(pb pdif)
sppdif=geomAnd(sp pdif) .
ps=geomOr(pbndif sppdif)
dnnbl=geomAnd(dn nbl)
outcontact=geomAnd(metal contact)
conl=geomOr(bcon con)
con2=geomAnd(contact pelyl)
erconl=geomAndNot(con| metal}

erpoly1=geomAndNot(con2 polyl)

outndif=geomAnd(ndif pwell)
outpdif=geomAnd(pdif nwell}

outcontact1=geomAnd(contact outndif)

outcontactZ=geomAnd(contact outpdif)

outcontact3=geomAnd(contact polyl)

outcontactd=geomAnd(contact metal)

W &

ivlf{(switch "drc?") then
; N+BL RULE
drc(nbl (width<4.0)

; EPI RULE
dre(iso (sep<4.0)
dre(iso nbl (enc<8.0)

;  Desp N+ RULE
dre(dn (width<2.0)
drc(dn (area<§)

drc(dn nbl (ovlp<1)
drc(iso dn (enc<13.0)

: Shallow P RULE
dre(sp (width<2.0) parallel

dre(sp (area<4.0)  parallel

dre(sp (sep<d.5)  parallel
dre(nbl sp (enc<1.0)
dre(spdn (sep<9.0)

"nbl width<4.0")

"iso width< 4.0")

"iso enc nbl< 8.0")

"DeepN width<4")
"DeepN area<2*4")
"DN overlap NBL<1.0™)

"iso extension dn<13.0")

"sp min width<2.0")
"sp area<4")
"sp sep sp<4.5")
"nbl enc sp <1.0")
"sp sep dn<9.0")
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dre(iso sp (enc<9.0) "is0 enc sp <9.0")

;  PBody RULE
dre(pb (width<2.0) "pb min width<2.0")
dre(pb dn (sep<9.0) "pb sep dn<9.0")
dre(nbl pb (enc<1.0) "nbl enc pb <1.0")
dre(iso pb (enc<9.0) "iso enc pb <5.0")
P+S/D RULE
dre(pdif (width<1.2) "pdif width<1.2")
dre(nbl pdif {enc<1.0) "nbl enc pdif <1.0")
drc(iso pdif (enc<9.0) "iso enc pdif <9.0")
dre(pdif dn (sep<9.0) "pdif sep dn <9.0 ")
drelps outndifl (sep<2.5} "pdif sep ndif on iso<2.5")
drc(pbpdif pbndif (sep<1.5) "pdif sep ndif on pb<1.5")
dre(outpdif (width < 1.2) "pdif width <1.2 ™)
dre{outndif (width < 1.2) "ndif width <1.2 ™)
dre(outpdif (sep <1.1) "pdif to pdif <1.1 ™)
drc(outndif (sep <1.1) "ndif to ndif <1.1 ™)

dre(outndif outpdif (sep<4.4) "ndif in pwell to pdif in nwell ")
; PW_WELL RULE

dre(pwell (width < 8.0) "pwell width <8.0 ")
dre(nwell (width < 4.0) "pwell width < 4.0 ")
dre{nbl pwell (enc<1.0) "nblenc pwell <1.0")
dre(nb! nwell (enc<0.0) "nbl enc nwell <0.0")

dre(pwell outndif (enc<2.2) ‘“"pwellencndif <22")

dre(pwell ptap  (enc<0.3) "pwell enc pdif <0.3™)

dre(nwell outpdif (enc<2.2) "nwell enc pdif <22")

drc(nwell ntap  (enc<0.3) "nwell enc ndif <0.3")

dre(pwell (sep<1.2) "pwell to pwell for the same potential < 1.2 ")
dre(nwell (sep<1.2) "nwell to nwell for the same potential < 1.2 ")
dre(iso nbl (enc<8.0) "iso enc nbl <8.0")

drc(iso (sep<4.0) "iso to isp <4.0")

; Contact RULE
drc(contact (area<0.64) "contact area<0.3*0.8")

dre{pdif beon (enc<0.6) parallel "pdif extension contact <0.6™)
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dre(ndif con (enc<0.6) "ndif extension contact t <0.6")
dre{contact (sep<0.6) parallel "contact sep contact <0.6")
dre(polyl polylcon (enc<0.4) "polyl enc contact <0.4")
drc(outndif contact (enc<0.75) "ndif enc contact <0.75 ")
drc{outpdif contact (enc<0.75) "pdif enc contact <0.75 ")
drc(outcontactl polyl (sep<0.6) ' "contact on ndif to poly1<0.6 ")
drc(outcontact2 polyl (sep<0.6) "contact on pdif to polyl<0.6 ")

drc(outcontact3 outpdif (sep<0.8)  "contact on pelyl to pdif <0.8 ")
drc(outcontact3 outndif (sep<0.8)  "contact on polyl tondif <0.8 ")
drc(poly1 outcontaci3  (enc<(.4) "polyl enc contact <0.4 ")

;. Metal RULE

dre{metal (width<i.2) "metal width<1.2")
dre{metal (sep<1.0) "metal sep metal<].0")
drc{metal mcon (enc<0.5) "metal con enc<0.5")
dre{metal outcontactd (enc <0.5) "metal enc con <0.5")

; polyl RULE

dre( polyl (width <0.8) "poly1 for gate or interconnect  width <0.8 ")
drc( polyl (sep < 1.0) "polyl topolyl <l.0™)
dre( polyl outpdif (enc<0.6) "polyl enc ndif <0.6 ")
dre(outpdif polyl (enc<2.15) “pdif encpolyl <227)
drc(outndif polyl (enc<2.15) "ndif encpolyl <2.2k")
drc( poly1 outpdif (sep < 0.4) "polyl to pactive <0.4 ")
dre( polyl outndif (sep < 0.4) "polyl to nactive <0.4 "}

; PAD RULE

dre(pad (area<13225) "pad area<115*115")
dre(metal pad (enc<5) "metal enced pad<3")

; ILLEGAL SHAPES

saveDerived(erconl "ercon not on metal™)

saveDerived(erpolyl "no contact on polyl1")

)

)

; LVS X

*DESCRIPTION

PRIMARY =m3020

65



INDISK

OUTDISK
PRINTFILE
SYSTEM

SCALE
RESOLUTION
TEXT-PRI-ONLY
KEEPDATA
ABORT-P-G-SHORT
FLAG-OFFGRID
FLAG-NON45
FLAG-ACUTEANGLE
POWER-NODE
GROUND-NODE
SCHEMATIC

*END

*INPUT-LAYER

B EHBE KPR FEEL

=].gds
=err.gds
=lvs
=GDS2
=0.001 MICRON

=0.05 MICRON

=YES

=YES

=NO

=YES

=YES

=YES
=vdd,vdd!
=gnd,gnd!

=LVSLOGIC

ISO =61
SP =10
pb =60
nbl =62
PHV =64
DN =65
HVPW =66
NHV =12
nwell =16
PW =8
pdif =15
ndif =14
POLY1 ‘ =9
CT =1
M1 =18
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text =100 attach M1
substrate =bulk 59
CONNECT-LAYER=pwell,nwel,BN1  I1SO1, CLPNP, EPNP, nbase npne termr minus
polyl,hnsd,hpsd,nsd,psd, M1 ,ntap,ptap

*END

*OPERATION

AND ndif NHV ndif2
size ndif2 by 25 ndifl
AND pdif PHV pdif2
size pdif2 by 25 pdifl
AND nbl pdifl hpch
AND nbl ndifl hnch
not bulk nwell pwell2
sizz2  HVPW  BY 3 HVPWI
not pwell2 HVPWI pwelll
not pwelll  ISO pwell
AND nwell ndif ntap
AND pwell  pdif ptap
AND nwell pdif pch
AND pwell ndif nch
;  DEFINE POLY GATE

size PHV by 0.8 phvl

size PHV by -0.4 phv2

not  phvl phv2 pg

size NHV by (0.4 nhvl

size NHV by -0.4 nhv2

not  nhvl nhv2 ng

AND pE hpch hpgate
AND ng hnch hngate
AND polyl pch pgate

AND  polyl ‘nch ngate

; DEFINE GATE S/D

NOT  hpch  hpgate  hpsd
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NOT hnch hngate hnsd
NOT pch pgate psd
NOT nch ngate nsd

; DEFINE CONNECT LAYERS
AND CT polyl plent
AND CT  hnsd hnsdent
AND CT  hpsd hpsdent
AND CT  nsd nsdent
AND CT  psd psdent
AND CT ntap ntpent
AND CT ptap ptpent

; DEFINE CONNECT

CONNECT  polyl M1 by plent
CONNECT  hnsd M1 by  hnsdent
CONNECT  hpsd M1 by  hpsdent
CONNECT nsd M1 by nsdent
CONNECT  psd Ml by psdent
CONNECT  ptap MI by ptpent
CONNECT  ntap M1 by ntpent
CONNECT  nwell MI by niap
CONNECT pwell Ml by ptap

; DEFINE MOS GATE

ELEMENT MOS[HN] hngate polyl hnsd
ELEMENT MOS[HP] hpgate polyl hpsd
ELEMENT MOS[n}] ngate polyl nsd pwell
ELEMENT MOS[p] pgate polyl psd -

nwell SELECT CT inside ndif ECONTI

size  econtl by | econt

SELECT CT inside pdif beontl

size bcontl byl beont

; DEFINE NPN TRANSISTOR

not pb  ndif nbase?

select nbase2 inside [SO nbasel
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select ndif  hole mbasel npn :npn recognition layer
select ‘pb overlap npn nbase

select ndif  inside nbase npne

; DEFINE PNP TRANSISTOR

size ct by 1 ect

AND CT sp CT1

select ctl vertex[19:21] ectl

and ect! sp elpnp

size  elpnp by 1 epcon

size elpnp by5 epnp

not nbl epnp clpnpl

select pdif inside clpnpl  clpnp

size epnp byl rclpnp  ;LPNP recognition layer
select [SO overlap elpnp  1SO!

 DEFINE R-res

size pch by 1 XBAS

select IR cut XBAS resrl

not resr]  XBAS resr ;RR recognition layer
select XBAS overlap resrl  termr

: DEFINE P-capacitor

select POLY! inside nbl CAPI

and capl pdif cap

select pdif enclose CAP  minus

size. . CAP by 1 tmp1

and tmpl  pdif pcap ;CAP  recognition layer
; DEFINE circuit connection

select  ndif outside pb bnemt

and bnemt econt bncont

SELECT nbl inside 18O nbll

size nbll by 2 BNI

connect M| BN1 by bncont
connect M1 npne by econt
connect M1 nbase by bcont

connect M1 ISOl by econt
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connect M1 clpnp by beont

connect M1 epnp by epcon

connect M1 termr by becont

connect MI minus by bcont

;:Device Extraction

; DEFINE Bipolar NPN and PNP transistor
element bjt[nv] npn BNI nbase npne
element bjt[pl] rclpnp clpnp 1SO1  epnp
; DEFINE Res

ELEMENT res[r2] resr termr

; DEFINE P-cap

element cap[CP] pcap - POLY1 minus
;LVS commands

SAMELAB OUTPUT opens 40
MULTILAB OUTPUT shorts 40
*break LVS

lvschk

*END

B3R D BRI AR
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