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2.1 Efficient Design Methodology
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2.2 TCAD Calibration Methodology

TCAD®2] process %
calibration& & E=FolA A Atz = 44
FAZo YoM 7HE FAF FEFY YA,
A2 AAd AF HAY FA4F 847 8
th 2 ol FA 2% A7) dAANA TR
wg @4 A71F B4 nelstodol 3, F
A 2Hogyy st A7H 549 SXY
o] & 4 sieA HAY JLst A7) #HEo}
. o7]dAe TSUPREM4/MEDICIE ©]&§
calibration W& d3d] dFsnAg Io3]
a9 2.5 AAAHQ calibration {F & e
th. Calibration A¥¢ ¥4 AR AVH
49 FANAREH Azgch. ¥ad datavl
FFE WE AN FAIAE A 23E
4 )& gate polysilicon9] doping FX 9 gate
oxided F7AE WA ZAA{h o]RAL channel
doping profile# #Agle] deep accumulation
region?] capacitancet toxoll 2sjr FAHIL,
deep depletion region®] capacitance® toxs}
polysilicon®] surface doping levelol]l <J#]4 &
REe A 2AT  RelG DA
polysilicon depletion 9 quantum effectd ¥3
3+ simulationg ©|€3td ™A 2] inversion
patternoi A} 2R ® CV curved tigoz 3
FozM olgt gL ol AFE # Ut oE
© 7 TSUPREM4E calibrationd}#] =<4, long
channel®] back bias effect7} m_obility-Q]- A A
o] vertical channel doping profiled] 234 &
APhs Yo o]83td 1-dimensional process
calibrationg 8§t} o]uf o= channel dosedl

2 54L& 483 7147 A8 channel doses}
splite o2 719 target& o] &t Medium
length$} channeld} A =
RSCE/SCE %! back-bias effect& targete =
2-dimensional process calibrationg& %18 $+cH4].
1D/2D process calibrationelA] RSCE/SCE$}t
back-bias effect= 534 subthreshold current7}
BE2E gate biasZA) NAFOLZ A calibrations
2 ¢2-& mobilityel] 2]8]A] threshold voltage7}
WEsEEs AnE 348 5 Ao

device  simulator

channel short

- 254 -



20034 otEMEv|ettE FA StadEef

Calibration Data % 3

Process Information / Target Data ¥
{Process Flow / ET Data)

l TSUPREM4 Input File 24 Fj

¥

1D Process Calibration

l Tox Calibration in Oxidation

ST e

| Tgox / Gate Doping ¥ (Opt)

Long Channel Transistor®l Channel
Profile Calibration (Opt.)
(Interface Trap Density £ &)

'y

\ 4

2D Process Calibration

Short Channel Transistor®l Doping
Profile Calibration (DOE/RSM)

4
Device Calibration
[ 1d-Vg Curve Calibation (Opt.) E
¥ )
[ 1d-Vd Curve Calibration (Opt.) }3
¥
[ BVdss Curve Calibration E

1% 2. TCAD calibration A EE%

o]2} zrol process calibrationo] $EH i
A, 1d-Vg ¥ 1d-Vde] on-currentE targeto =
mobility calibrationg& ZP3tA Hed, WA
saturation velocity9} #A7} FHe
Id-Vg&  targete & mobility &
calibration3} 1, Id-VdE
velocity® ¥ §3lE  high
calibration@t}. o 7]7t2] A Pstzn VA 712FH
¢l device calibrationZ7}x] @358 Zold, Al£d}
o} BV curveg target® 2 carrier life time, field

carrier&}
transverse
targetS. 2 saturation

field mobility &

dependant life time % impact ionization¥ &
HE parameterg calibration3 o =2 off %
BVdss7} A &3] simulationg 4+ Jx& 3t9
TCAD calibrationg ¢8%icl o] AFE flash
n/pmos AAF Ao F47% vugyd ZAH
Vth/Idsat& <F 4.3%, IV curve® <} 12%9] 2
AE Holm glew, Z biasFHAA Y IV
curve25-E 2% IelvelE ol &3t  full
chip simulationAloll= ¢ 5% & zte AE

=& Yehiich

£ d7ddMe AF 44 IFHAM A 4 E
s3 SPICE =29 delvlelg B4ste AR S
23l1, TCAD toold ol&go2 X HA 7|3t
3 VIEAT TFI}E WYL AMNIHHG.
7] AE AA FAANN LA 290 FFY F
A& 5319 HevleE $F287171A A
1 7F AAE 3T 4 ol dd e &
I 27l FAHol HAAHAE o HF FAHA
calibration®} ¢} & TCAD tool& Ao 2 H
2o AR Ao FAl gHviHE AFY
4 2x, dAgAME 43E ¥4 29 vy
" melrelE ol&% HAE YL F Utk
Flash memory$} #o] e}t AAE o831
e yele 53 A4g 87de AFY AL
shrinke] w2 4z EA4& dF37] o8
2, S &z A% gevlee AAHHo] &
TEHI A7) W F oleldt Helviee 44
We oS Zgaeld

off

Al

B Peodo ok

S

[1] 1. Fukuda and K. Nishi, "Application of TCAD
to designing advanced DRAM and logic devices",
SISPAD '97, pp.17-20, 1997

[2] H. Sato, H. Kunitomo, K. Tsuneno, K. Mori
and H. Masuda, "Accurate statistical
variation 0.25-um CMOS with

advanced TCAD methodology", /EEE Transactions

process
analysis  for
on  Semiconductor  Manufacturing,  vol. 11,
pp.575-582, Nov. 1998

[3] Jun-Ha Lee, Kwan-Do Kim, Jeong-Taek Kong,
Seung-Woo Lee, Young-Wug Kim and Doo-Heun
Baek, “Systematic Global Calibration of a Process
Simulator", Tech. Proc. of MSM2000, pp.52-55,
March, 2000

[4] T. Kunikiyo, et. al, "Reverse Short-Channe!
Effect Due to Lateral Diffusion of Point-Defect
Induced by Source/Drain lon Implantation," JEEE
Trans. on CAD, Vol. 13, No. 4., Apr. 1994

- 255 -



