MOS SiZingTOOI Single Transistor Simulator
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atural Design Flow

* Topology selection

» Circult analysis

» Specifications (application) to
secondary specifications
(AO’ fUG1 fpv Im 9as: )

» Macro block sizing

» Estimation of V.., and V¢

» Adjustment of V,..,and g _'s
according specifications
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Solution for
DC, AC, and NZ

Process Technology

Available Process Corners

Corner Temperature
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DC-Solution: (saturation region)

vgs =  1.500000 V vds =  1.5ee000 V vgd = ©.000000 V
vEgb = 1.52eeee V vdb = 1.5eeeee V vsb = e.00eeee V
ids = 40.212618 UuA vth = 667.360742 nvV vdsat = 506.702830 mv
ibs = -1.206837 ZA ibd = -1.716521 aA ig = 2.0022e2 A
ron = 37.488174 kOhm AR = 24.47050¢ -
AC-Solution:
gn = 75.231838 uS gds = 3.866216 uS rds = 326.134891 kOhm
gmb = 14.803253 uS gbs = 9.208814 as gbd s 1.22220¢ as
gs = 366.935813 mS gd = 366.935813 mS gn/id =  1.8752e4 1/V
cgs = 724.385080 aF cgd = 129.427643 aF
Cgb = 116.888242 aF cbs = 412.882777 aF cbd = 205.122087 aF
fp = 571.557947 MHZ ft = 13.986309 GHZ fz = 92.265364 GHZ
NZ-Solution:
frequency 1 Hz 1 kHz 1 MHZ (fkn = 222.989 MHZ)
vn(thermal) 14.848 n 14.848 n 14.848 n [V/sqrt(Hz)]
vn(1/f) 91.314 U 3.972 U 172.758 n [Vv/sqrt(Hz)] e
vn(shot) 2.000 2.020 0.000 [V/sqrt(Hz2)]
vn(tot) 91.314 u 3.972 U 173.395 n [V/sqrt(Hz)]
A(F) 24,471 24.471 24.470 [-]
Technology Settings & Tools MOS Transistor Biasing
Process Technology Settings (O Voltage VGS [V] 1.5000 =
AnalogMOS mos33 v nmMos : (U Voltage VDS [V] 1.5000 5
VCC min/max [V] 0.0000 -5 3.6300 5 Voltage VSB [V]
Corners and Temperatures [°C] © Current IDS [uAl]
FAST(FAST) FAST(FAST) FAST(FAST) VSB to GND (] VDS to VGS

FAST(SLOW) FAST(SLOW) FAST(SLOW)
MOS Transistor Sizing

Width WDR [um] 0.5000 -2
Length LDR [um] 0.5000 <

TYP TYP TYP

SLOW(FAST) SLOW(FAST) SLOW(FAST)

SLOW(SLOW) SLOW(SLOW) SLOW(SLOW) () Lock Aspect Rat.
-45.0 2 27.0 1= 1250 151 () Lock IDS/W [A/m]  1.000C
Graph Tool IDS Weight  [_] Set Weight Multiplier " 15

Biasing Condition
Vs = f(Vps: Ips Vsg)
Vs = f(Vgs, Ips: Vsg)

Ibs = f(Vps: Vs Vsg)
Diode Connection (Vps = Vo)

Transistor Dimensions

General Remark on Transistor Sizing Current density 1,o/W design procedure
The (main) purpose of a MOST is to make gain, hence, large 9.»and small gas.

IDs%K—V

W,
T, dsat’

i 1
hence. Visar & |/ —== Vv L

W VK

* choose ‘reasonable” current density Ips /W

e adjust Vs With L — Viyeor and Vi, Sets s
* adjust 9= with Ips/W
(With Vg5 fixed, also wr = puVysa: /L7 isfixed , and I'ns /g = Visar /2 fixed)
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