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Variable Expression
I Is(qis — dip Xdis + dip +2)
2l
dis — 9
Im nos (9is —dip)
Ve - Vg(p) dt|disip) — 1+ Inlais(py )|
ds 20 + V¢ + 4 |"(ﬁ¢ll)

L{E Advanced Compac’r MOSFET model:

to be used in the analysis
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Classical definition of threshold voltage

surface concentiration of electrons = _ o
bulk concentration of holes Os = 20F




dis = dip

V'

Threshold definition by extrapolation of
strong inversion characteristic

_Ib _ :
(for V << d,) m Ve — Viext = 9 N (qis +1)

ELR method Ve —bsq— b

.-

Viext = Vi + (N —1)¢sq

+n[og + ¢1(Inqjs — 2)]
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Threshold definition by maximum of

99m/Ve or minimum of 52'"'0/5V<2;
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Threshold definition by the constant
current method

drift component of |, = diffusion component of |,

Vbs ./ W Vps
Oy L ¢4
l;q = sheet specific current s =1
Ip Vbs

W)~ '5e g,



M%W’ Threshold definition by g,,/lI, method

Im/Ip 2
m /l \"AL = '
_gl i (. ) - (Om/Ib)max  is +dip +2
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qis =1 mmp Vg =Vy

Vs = 6,/2 == qip = 0.766
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Experimental results

0.18 um CMOS technology (TSMC)

L (um) V,, (MV) - NMOSFET

ELR soL | g./I, | C€C
0.2 481 490 520 501
0.3 483 478 510 508
0.4 482 468 503 509
0.5 476 463 495 504
0.6 473 455 493 501
0.8 462 448 483 491
2.0 435 423 458 466




Threshold . : Q| at
Definition Physical Meaning ¢ at threshold threshold
Surface
concentration of
bs = 29 + V¢ electrons = bulk 2¢ + V- —(N—1)CHx 04
concentration of
holes
50% drop (relative n ’
Q| = —nCL, ;| to the peak) in the | 2¢F+Vc +¢1In n—1 —NCoxdt
g,/ curve
Exirapolated | No clear physical Dependent on Not well
drain current meaning operating point defined
[dg J Peak on the " b
max| —=m second derivative | 2¢f + V¢ + ¢4 In[—} _nC,, 1
Ne curve 2(n-1) 2
Equal drift and
Constant eee n
2 V Inl — -nC!
current diffusion o + Vc + 4 n(n - J NCy, 04

components of |




