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£1 LEVEL3DT /S Z%F 2 —%
Perameter Description Perameter Description
LEVEL Model selector LEFF Reference length
TOX Oxide thickness WEFF Reference width
COX Oxide capacitance CAPMOD Capacitance model selector
NSUB Substrate doping XQC Gate-oxide capacitance charge model flag
GAMMA Bulk threshold parameter CGDO Gate-drain overlap capacitance
PHI Surface potential CGSO Gate-source overlap capacitance
VTO Zero-bias threshold voltage CGBO Gate-bulk overlap capacitance
Uo Bulk mobility CJ Zero-bias area cap, per junction area
VMAX Maximum drift velocity of carriers \'2] Bottom junction built-in potential
THETA Mobility modulation M]J Bottom junction bottom grading coeff,
ETA Static feedback FC Forward-bias depletion junction cap, coeff.,
KAPPA Saturation field factor CJsw Zero-bias sidewall cap, per junction perimeter
DELTA Narrow width threshold adjusting factor CJGATE Gate edge capacitance
KP Transconductance parameter VIsw Sidewall junction built-in potential
ACM Area calculation method MJSW Sidewall junction grading coefficient
RD Drain ohmic resistance FCSW Forward-bias depletion cap, coeff.
RS Source ohmic resistance CBD Zero-bias B-D junction capacitance
RDC Drain contact resistance CBS Zero-bias B-S junction capacitance
RSC Source contact resistance KF Flicker noise coefficient
RSH Sheet resistance AF Flicker noise exponent
1S Bulk junction saturation current NLEV Noise model selector
N Bulk diode emisson coefficient BULK Places a bias across the substratenode
NDS Reverse bias slope factor TEMPLEV Temperature model selector
VNDS Reverse slope transition voltage TEMPLEVC  Junction capacitance temp, model selector
JS Bulk junction saturation current per unit area EG Energy gap at T=0K
JSW Sidewall junction saturation current per periphery length | GAP1 Energy gap temperture correction factor
NSS Suface state density GAP2 Energy gap temperture correction factor
NFS Fast surface state density BEX Temperature exponent for mobility
TPG Type of gate material TCV Threshold voltage temperature coefficient
DEL Channel length reducton TRD1 First temperature coefficient for drain resistor
XJ Metallurgical junction depth TRD2 Second temperature coeff, for drain resistor
LD Lateral diffusion for length TRS1 First temperature coeff, for source resistor
WD Lateral diffusion for width TRS2 Second temperature coeff, for source resistor
LDIF Lateral diffusion beyond the gate TCJ Junction bottom capacitance temperature coeff,
HDIF Heavily doped diffusion length TCISW Junction sidewall capacitance temp, coefficient
XL Masking and etching effetc on L TV] Junction potential temperature coefficient
XwW Masking and etching effetc on W TVISW Junction potential temperature coefficient
ALPHA Impact ionization current coefficient XTI Saturaton current exponent
LALPHA ALPHA length sensitivity PTC Femi potential temperature coefficient
WALPHA ALPHA width sensitivity TMJ1 First order temperature cofficient for MJ
VCR Critical voltage TM™MJ2 Second order temperature coefficient for MJ
LVCR VCR length sensitivity TMJSW1 First order temperature coefficient for MJSW
WVCR VCR width sensitivity TMJSW2 Second order temperature coeff, for MJSW
IIRAT Ratio of source impact ionization current to total [ TNOM Nominal temperature

impact ionization current
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Perameter Description Py D p
VFB Flat-band voltage RD Drain ohmic resistance
LVFB Length dependence of VFB RS Source ohmic resistance
WVFB Width dependence of VFB RDC Drain contact resistance
PHI Surface inversion potential RSC Source contact resistance
LPHI Length dependence of PLHI RSH Sheet resistance
WPHI ‘Width dependence of PHI IS Bulk junction saturation current
K1 Body effect coeficient N Bulk diode emission coefficient
LK1 Length dependence of K1 18 Bulk junction saturation current per unit area
WK1 Width dependence of K1 sw Sidewall junction saturation current per periphery length
K2 Drain/source depletion charge sharing coefficient NDS Stope factor for reverse bias
LK2 Length dependence of K2 VNDS Voltage transition point for reverse bias
WK2 'Width dependence of K2 XJ Meallurgical junction depth
ETA Zero-bias drain-induced barrier lowering coefficient DL Shortening of channel
LETA Length dependence of ETA DW Narrowing of channel
WETA Width dependence of ETA LD Lateral diffusion for length
MUZ Mobility at vds=0 WD Lateral diffusion for width
LMUZ Length dependence of MUZ LDIF Lateral diffusion beyond the gate
WMUZ ‘Width dependence of MUZ HDIF Heavily doped diffusion length
MUs Mobility at vds=VDD XL Masking and etching effects on L
LMUS Length dependence of MUS Xw Masking and etching effects on W
WMUS Width dependence of MUS ALPHA Impact ionization current coefficient
uo bias field mobility LALPHA ALPHA length sensitivity
LUO dependence of UQ WALPAH ALPHA width sensitivity
WuUo ‘Width dependence of U0 VCR tance model selector
u1 field mobility LVCR VCR length sensitivity
Lu1 Length dependence of U1 WVCR 'VCR width sensitivity
wul Width dependence of Ul CAPMOD Capacitance model selector
xXaMz Sensitivity of mebility to substrate bias XPART Gate-oxide capacitance charge model flag
LX2MZ Length dependence of X2MZ CGDO Gate-drain overlap capacitance per meter of channel width
wxXamz ‘Width dependence of X2MZ GGSO Gate-source overlap capacitance per meter of channel width
X2E Sensitivity of drain-induced barrier lowering effect to substrate bias CGBO Gate-bulk overlap capacitance per meter of channel width
LX2E Length dependence of a Zero-bigs area cap. per junction area
WX2E Width dependence of Vi Area junction built-in potential
X3E Sensitivity of drain- lnduwdhuniulowe:ingeﬂ'eﬂmdtainbiu M) Area junction bottom grading coeff.
LX3E Length dependence of X3E FC Coefficient for the forward-bias depleum juncton capacitance formula
WX3E Width dependence of X3E casw Zero-bias sidewall cap. per junction perimeter
X200 Sens. of transverse ficld mobility degradation effect to substrate bias | CIGATE Gate edge capacitance
LXx2uo Length dependence of X2UO VIsW Sidewall junction built-in potential
wX2uo Width dependence of X2U0 MISW Sidewall junction grading coefficient
Xaui Sensitivity of velocity mmmuon effetc to substrate bias FCSW CoefTicient for forward-bias depletion sidewall capacitance formula
LX2u1 Lenght dependence of CBD Zero-bias B-D junction capacitance
wX2u1 Width dependence of X2Ul CBS Zero-bias B-S junction capacitance
X2Ms Sens. of mobility to substrate bias at VDS=VDD KF Flicker noise coefficient
LX2MS Length dependence of X2MS AF Flicker noise expanent
WX2MS ‘Width dependence of X2MS NLEV Noise model selector
X3MS Sensitivity of mobility to drain bias at VDS=VDD BULK Default bulk node connection
LX3MS Length dependence of X3MS TEMPLEV Temperature model selector
WX3MS 'Width dependence of X3M$S TEMPLEVC Innction capacitance temperature model selector
X3uU1 Sens. of velocity saturation effect on drain bias at VDS=VDD EG Energy gap at T=0K
LX3U1 Length dependence of X3U1 GAP1 Energy gap temperature corvection factor
WX3U1 'Width dependence of X3U1 GAP2 Energy gap temperature correction factor
TOX Gate oxide thickness BEX Temperature exponent for mobility
cox Oxide capacitance TCV ‘Threshold voltage temperature coeff.
VDD Measurement drain bias range TRD1 First temp. coeff. for drain resistor
NO Zero-bias subthreshold sloye coefficient TRD2 Second temp. coeft. for darin resistor
LNO dependence of NO TRS1 First temp. coeff. for source resistor
WNO ‘Width dependence of TRS2 Second temp. coeff. source resistor
NB Sens. of subthreshold slop-substrate bias TC Junction bottom capacitance temp. coeff.
LNB Length dependence of NB TCSW Junction sidewall capacitance temp. coeff.
WNB Width dependence of NB ™I Junction potential temperature coeff.
ND Sens. of subthreshold slope-drain bias TVISW Junction potential temperaturg coeff.
LND Length of ND XT1 Saturation current exponent
WND ‘Width dependence of ND PTC Fermi potential temperature coefficient
WDF Source drain junction default width ™I First order temperature coeff. for MJ
DELL Compatibility parameter,not used T™I2 Second order temperature coeff. for MJ
SUBCUR 'VGS limiter for subthreshold current calcuclation TMISW1 First order temp. coeff. for MISW
UPDATE Model equation update selector flag TMISW2 Second order temp. coeff. for MISW
ACM Area calculation method TNOM Nominal temperature
GEO Geometry selector for ACM=3
- .
(2) MATr %4 X
D ) ~ M > ~
MATr & B 2/ EL LTF X —PAE—F2BLY, /4 XDFEEHZ D
M4Tr & W/L 0%/ & LTwoz e 2 5,
AL N
W/L =0.155 % TIZIEHBETTRE
- .
(3) M3Tr 4 Xonixi#ft

M3Tr » g #/h& ( L TIHEERZML 5

M3Tr &> W/L iz /N LTwockZ 3,

W/L=0.147  TIZ IEHB/ETHE
W/L It 2EBEROBETX 4 IR,



BEBEERE Y AT 7EEICBIT5 MOS + 7> 2 274 A XnigdiR) 157

M3 LEWENSI2L— 3 R

Current (uA) x 103

600.00

550.00 _\
\

500.00

|
\
\

350.00

300.00 \
250.00 \
200.00 \
150.00

100.00 \

50.00 \\\\\

——

L (um)
0.00 20.00 40.00 60.00 80.00 100.00

M4 DCHEMENL IaL— 3 kR



158 TN ME - % HIER

(4) BE%—-20C~100C £ TELEE 5,
REICDOWTIZ —20C ~100C DB TIZIEEBMEL ML 72,
(5) RE—FiIzDoWwT
- BBl 4 Mz TOBMEL RER L Zed - 254 @I & 2
8 Mz TIIEIETAE,
X5iz, M4Troo W/L=0.155, M3Tr» W/L=0.147, {88 =27C, BfEsE =
8Mz DEFNL I 2V — 3 VERETRT,

08V
06V -
04V - i

02V

00V

5 BERHNSI2L— 3 R

5.3 ¢t &

M4Tr & W/L #0.155, M3Tr & W/L #0.1471c 332 L2 & DEEBEL.0V,
HRE0.32 1A, BIYREE 8 Mz, BIfRIREE —20°C ~ 100°C TIEHEIEST 5 = & HERT
&7z,

F 3z, FiE (RBEEEREL A7 7EKICBITS2 MOS | 5> 22944 X0
#) LHEINY oL —ra rEREENZLDETRT,



KEEBRE > X7 > 7HEKICBITS MOS F 7> Y R4 4 Xnfse)

#£3 Pial—ia R

BEEE 1.6V 1.0V
WRER 1A 0.324A

By PR 4 Mz 8 Mz

ol 27°C D AHER -20C ~100°C
FIA 28T A= LEVEL3 LEVEL4

&% X

1) %2H{EKER : TECHNICAL REPORT OF IEICE ICD 95-28, pp. 39-46, Jun. 1995.
2) SLHEKRRR | BT BE¥SHICEE Vol. J78-C-1I No. 9, pp. 478-481, Sep. 1995.
3) AN ¥E - £ HIB | REILERLR AL ESS325 No. 32, pp. 113-119, Mar. 1997.
4) ANEE - ZHIER | BEX - HREEY S P E R ETEEA AL #HEAE, p. 216, Oct. 1996.

Effects of MOS Transistor Size in Current Sense

Amplifier for Low-voltage Memories (2)

Naomichi Isuikawa and Akiharu TADa*

Graduate School of Engineering

*Department of Information and Computer Engineering

Faculty of Ewngineering,
Okayama University of Science,
Ridai-cho 1-1, Okayama 700-0005, Japan
(Received October 6, 1997)

159

Conventional ROM’S sense amplifiers used differential sense amplifier, but it is large
chip area and power. Current sense amplifier can expect low-voltage and reducing chip

area.

Last reseach “Effect of MOS Transistor Size in Current Sense Amplifier for
Low-voltage Memories” resulted that the targetcurcuit could run at 1.6-volt by

changing transistor size.

After this,field of portable appliance demand low-voltage and low-power. In this
paper, we have tried to change transistor size and device parameter to run at 1.0-volt.
This circuit used EPROM that can erase by Ultraviolet rays to rewrite in experiment.



