Bk

— ﬁ;ﬁjl\
Z »BSIM3 #EE @ ERIIENE
(1) ER5REJE (Threshold Voltage)
- EERERFYOETRE
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ERBENIE

(2) EFEFEZE (Mobility)
- EESIHNE

(3) JRAWE 7 (Drain Current)

BSIM3v3 &R/ MBEZE A%
f£E | REGRRROBRAR

« E T EEHEUE (Carrier Velocity Saturation)
« BEAREFZE (Bulk charge effect)

« RE&F{FE (Sub-threshold Conduction)

o RIS RARIZ £ ERE (Source/Drain Parasitic

Resistance)
(4) BHRER (Bulk Current)

(5) EtHERE (Output Resistance)
* Early Voltage

* Channel Length Modulation (CLM)
* Drain-Induced Barrier Lowering (DIBL)
* Substrate Current Induced Body Effect (SCBE)
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(6) %5 BEEAMER! (Short channel capacitance model)
* Junction Capacitance
* Extrinsic Capacitance

(7) BT H4HERYARMKIE (Temperature dependence of
the behavior)
* Threshold Voltage
* Carrier Mobility
* Carrier Velocity Saturation
» Saturation Current of Drain/Source-Bulk Diode
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BSIM3(Berkeley Short channel Insulated gate field effect
transistor Model )i 2 FH TR R 53% (UC Berkeley) #£ 1993
SERERAYE BN » M TTARAL ] AR &5 0.18 um (0.1
X 10-6 m) MOS JCAHAE LL FE SR BR BN A FE Y o A B SR AR
Beffier i bl AR DRI B /B A B B YER A I HBEE Tt
INRCSTRY SR - LS — B R BT LY (Scalable)
A2 BIATEE R ERER » KRN R A ER O
SEIEARR AR AT » 7 BSIM3 SR AIRAS s BSIM3v3 o i
1996 FHEFFHETHE R SR — (AR HEREAY - it BSIM AU
EHh MOS JTTAFRYETRRE: - R E R T s 1
Bt e /ML TR/ R Y EE A (RLC) 1 BSIM HRAUSRULHL S
SRR > BlANZ Hifl 1C-CAP ATHEHERY Netlist (20[E 1) -
BSIM3v3 J&— i LAY B 23 A7 6 0 165 S o BB P AR 2 0 B2 2
B HATDMRIRTT A RS A0 5 LR AR - RS iERy
CMOS 7B B AHE B - IR H RTAET 3 9 548 4 E A
|CE G A RIETC R R R 2 B R B 43¢ |- - #BERA T BSIM3v3
MR - BSIM3v3 FEEAT 7 HERRY AR EHEK
it BSIM3v3 BRI 3 88 ke M (SRR ~ B REL
WRERIT) » MRERS N — AR S AT G BSIM3v3 KA 4
EEE SR (BAERDR ~ bR - A H s R A B D R B
TR IEAARMRIE) -

»*— BSIM3 nodel caxd
#enhn HODEL ESTH3_KF W03

+ LEVEL = $mpar(LEVEL=8) VERSION = 3.2.4
xecho + MOBMOD = Smpar(HOBHOD=1) CAPHOD = Smpar(CAPNOD=3)

Fecho +

#echo + DELTA = Smpar(DELTA=0.01 THOM = swﬁ'mol 27)
#echo + NCH = Smpar(NCH=1 7e17 X3 = Smpar(XJ=1 SE-7)
#echo +

¥echo + VTHO = Smpar(VTHO=0.7) K1 = Smpar(Kl=0.53)
. - Gate nstwork

#echo LGATE 2 20 Sdpar(CALC.LGATE=0.1p)

#echo RGATE 20 21 idpnr(C&IE RGATE=10)

#echo CGDEXT 20 10 Sdpar(CALC.CGDEXT=0.1£)

m:mocsn'rm 20 30 Sdpar(CALC.CGSEXT=0.1£)

- in

work
#echo LDRATN .1. ‘I.EI Sdpar(CALC.IDRAIN=0 1p
#echo CDSEXT 10 30 S:Ipar(ClI.C.CDSEET-IJ.i!
% et

#echo LSOURCE 3 30 S$dpar(CALC.LSOURCE=0.1p)

'l Substrate network
#echo Dijdb_srea 12 10 bsim_dicds sres AREA=$dpsr(x_rf_transistor. AD-
#echo Djdb_perim 12 10 bsim_dicde_perim AREA=Sdpar(x_rf_transistor PD=

#echo LBULK 4 40 Sdpar(CALC LBULK=0 1p)
-

#—— call single MOSFET

#echo MAIN 10 21 30 41 BSIN3_HF

#echo + L=$dpar(x_rf_transistor L=lu) V= sdmgx,,rt transistor W=10e-6)
fecho + HRS= 3dpnr{x_:! transistor NRS=0) NRD= dpa: ¥_rf_transistor NRD
:echn + NOSMOD=Smpax (HOSHOD=0)

.ends
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S - R R Ry BRI 2 - RN E S TR
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SEEEDTIE TAERBHI s TR SRS - B R
RSB DL B R R A RERAE 2K © TOTRIAETRK
ek ITH (Deep Submicron Device) (P7ZEAKE » BSIM3v3 i
TR ] DIAERERREAG S LR

(1) BR5ER (Threshold Voltage)
(2) BFEWB X (Carrier Mobility)
(3) IR¥BE# (Drain Current)
(4) EAREF (Bulk Current)
(5) &K EF (Output Resistance)
- Early Voltage
- Channel Length Modulation (CLM)
- Drain-Induced Barrier Lowering (DIBL)
- Substrate Current Induced Body Effect (SCBE)
(6) FE@EE R (Short channel capacitance model)
- Junction Capacitance
- Extrinsic Capacitance
(7) BERTH4F 4R HKE (Temperature dependence of the behavior)
- Threshold Voltage
- Carrier Mobility
- Carrier Velocity Saturation
- Saturation Current of Drain/Source-Bulk Diode
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R R EEELUF =4

o TEH BB [)N E AHE E84E (Vertical and lateral non-uniform
doping)

o JEEEZE (Short channel effect)

ZEHERUE (Narrow channel effect)
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BB R AR R 8 - R PYI

o B TR R A U (Carrier Velocity Saturation)
o FEHRELTZUE (Body charge effect)
o JEU/ AT A BEFH (Source/Drain Parasitic Resistance)

—fRIME * e TR AR SRR R e 3 2R
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LA—fE N-Type B & REITI Rl TARIRF Bk e 550 1
MHERA - HIRERS AR R E a4 MEEE L (Impact
lonization) HYBIG: » [RII & A8 A T RIERY BE - BRLAE - iS5
BRI B - B R S N R RS FAR A MR
(Breakdown) FYEHG:EE4: - 33 Lemne AV Tl PR EEVE
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i B 7 EL 2 A B AR A 7 1 B Bl FE B A FE I (Substrate
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Channel Length Modulation (CLM)

T LA R T - HARHEE R R EE
AN o IR E IR RIS T 22 BRI - SETIRAA RN & &
AT 2 E 222 & (Depletion Region) » [7] 51 & {50 15 15
FEEEIFEAVRE - R ARCEERE AL = RS RE T e -
AE A RRERE (3 = R AR - S5 (U A e I R E
RE - famEE R ARG PTRER AR - ARIM S (RS S o
R R A - FFTTLURE 24 #ERYT - iR ER CLM
EME R » Ll BSIM3v3 BRI A St £ DU T
HERERT BT -

A3 (11) A VACLM & T CLM AR 28
PCLM - [X[jtk VACLM E4/% CLM xﬁﬂ%&?:’éi WA (12) -

4

" _ I Abtt!kE.sarL+lgsrc{,(?'(l

ACLM  pCcLM A E ds ™ d sef
bulk™ sat

5 @

1"




Drain Induced Barrier Lowering (DIBL)
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Saturation Current of Drain/Source Bulk Diodes
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