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INTRO / MOTIVATION

What: Mismatch, HV-MOS
Why: structures of HV-MOSFET,
different effects (RON) 5| &

Needed: Short and long distance

mismatch characterisation

SOURCE

Goal:

Parameters for BULKp-
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Drain current mismatch

Relative Drain current e

mismatch:

10° +

AID/ID = 2[(ID, - 1D,)
(1D, +1D,) z
Varlance Of Draln Current : 4W/L= 17.5/4

3 W/L= 80/2.05

mismatch:

U(AID/ID):U[ZEQIDl_ 'DZ)]
(1D, +1D,)

1 W/L= 200/10.05

NMOS50T relative drain current mismatch vs. VG-VT, +...measurement, 00 ...mismatch model
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Mismatch Modeling

O ®

Mismatch Modeling: S

What is needed:

SOURCE

mobility
threshold

BULK b=

resistances (drift region)
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Variance Model

Drain current;

o= f(R,P,..,P)

Sensitivities S
Varinance Model: ‘// \

AID—l of +1 of + 1 of +
P 'u{apl}m |D[6P2AP2 LR, e

az[All D} =S,° 0?(APy)+S,,°0%(AP2)+ I + S, *o®(APn)  +corr
D
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Example: V. k 6 Ro thresholdvoliage
current gain factor

mobility reduction
drain current saturation region: __ s.uraton region drain resistance
_W«k (VG ~Vs )2
"L 21+6(V,-V,)

drain current linear region:

_W k(V;-V;) VDS R
"L 1+ (6 eV, -V,) L
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Example Sensitivities

Sensitivities linear region

AID: Ve Vo

P ‘((ve v)l,\w1 a)Ve v, »]AVT ‘(1+ 6+ )Ve -V, )]“”
/ Sensitivities —
(rw e ) ‘[VLV Gk, )ﬂm’

e

Sensitivities saturation region

N

Sensitivities
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Strategy saturation region

m number of matched pairs, n=2m:number of measured curves

1) Extract transistor parameters V., k; and g (i =1...n) from
measured curvesof ID vs.VG and VD >>VG-VT.

2) Calculate averaged parameters

1 1 1
VT :HZVTi K = HZKI,Q:HZQ

3) Calculate

) Y Sk

Ve ~Vs )(1+ Q(VG —Vi
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Strategy linear region

m: number of matched pairs, n=2m:number of measured curves

1) Extract transistor parameters V;., (k;, 8) and RD, (i =1...n) frommeasured curves
of IDvs.VGand VD <<VG -VT.

2) Calculate averaged parameters

vT=%ZvTi, RD:%ZRD“ (Kz%ZKi,G:%Za)

3) Calculate

SR e e e »T st

2

w
2 _ 1+6(Vs ~V1) 2 SRDZ_ — KL(VG _VT) —(_2)2
7 ko, + 0, -v)) " T @ oV vy | s
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Extraction of Mismatch parameters

Mismatch consists of:

JZ[A | } =S, ° o*(AV, )+ S*0*(Ak)+S,°0%(A8) + S.*0*(AR)

1. Step, saturation region: Extraction of

a(av,), olak), o(n8)

2. Step, linear region: Extraction of

dav) o
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SATURATION

sig(dld/id) / %
=
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RESULTS SATURATION

n50h AUO =(6.29e-07 +/- 1.17e-07) % m

T
B
n50h AVTH =(2.71e-08 +/- 3.85e-09) V m < - o
——— i >
o107 o 0 : [ 4
2 7 it 1
S L
10'2 f . . S A %E P <
[ - e (o) .7 O
-7 z P <
o’ g . @
> o 2 o £
= ‘ ° - 4
= s
E /O/ < g
g B0 g
© ~ 0
a e ) B
I - 102 : L | E
H o |
107k : e Lo . ‘ [EEEPR IO SOD OO ‘ N e
coe o 10 10° 10° g
o 1/Sqrt(W=L) / (1/m) 5
=
(8]
o]
5]
c
10* 10° 10° 8
1/Sqrt(WL) / (1/m) >
o
%

a leap ahead



austriamicrosystems

LINEAR REGION

i o+ i

sig{dld/id) / %
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RESULTS LINEAR REGION

Results for linear region (RON)

n50h ARD =(2.9728 +/- 0.85162) Ohm

10—
9r A
ns0h A = (2.42e-08 +/- 3.48e-09) V m 8l |
T T U T
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Verification of the Strategy

BSIM3v3 MODEL
Parameters SPICE
SIMULATOR

Parameter Extraction:

AI| D | = f(g(aV, ), o(ak), o(ARD))

n50h W/L= 100/10.05

Yes: Strategy
ok
No: change
Strategy
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MATCHING TC

DOIM

B
%

|_
|_
H
H
|_
|_
|_
|_

Test Chip:

automatic measurement system

L DRAINEF

CXON AL |5

DEWITCH

serial addressing

compensation of contact resistances

with Kelvin probes

GeR

number of devices is extendable

usabe for: short distance mismatch -t

long distance mismatch
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THANK YOU
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