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Key parameter extraction of the millimeter-wave equivalent circuit
of 40nm MOSFET in weak inversion

WANG Lin, WANG Jun, WANG Dan-Dan
(Southwest University of Science and Technology College of Information Engineering, MianYang 621010, China)

Abstract: In this paper,an efficient parameter extraction method of the small signal equivalent circuit of

40nm MOS transistors on the weak-inversion region are presented by using two-port network analysis

method in millimeter wave frequency bands. The equivalent circuit is based on a quasi-static approxima-

tion, which includes the complete intrinsic quasi-static MOS model, the series gate resistance, source re-

sistance, drain resistance and a substrate coupling network. Device parameters extraction which divided

into parasitic parameter extraction and intrinsic part extraction is performed by Y-parameter analysis on

simplifying the equivalent circuit for the way of OPEN and SHORTstructures. The extracted results are

physically meaningful and can be used to de-embed the extrinsic effects such as the substrate coupling .
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Fig. 1 Equivalent circuit of a 40nm MOSFET. (a) E-
quivalent subcircuit of 40nm MOSFET; (b)
Small signal equivalent circuit
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Fig. 2  Small-signal equivalent circuit of Y,, and
Y, parameters modeling analysis

(a) Equivalent circuit of Y1 and Y2 parameters modeling anal-

ysis; (b) Simplified circuit of Y1; and Ys; parameters modeling

analysis

50 R B 1) WU A 2% iy 00 20T 7 M 2 B S BT AR A I A5 RK
FH B LA B2 2 L R T 0/ N A AR IR ) AR 2 R R
WO HE — 2 17 4k L B S AR I BV, AR, 9
AHBH Ryt Ry \Rs K- Rs 152 W K A8 15 55 5]
INCLE T ] DI Z 0 s 6 A Ry (A BT IE Hb M 25 55
di B0 SE BT/ s R FEAE Ry AR/ AL,
SRR B RE E AT Ak o W 3 () TR B I TT #E ST
Yoo F Y., SRR B A A Y, B

Y = —0?C,C uRo —joC (12)

Yo =gu T’ CLR +jwC (13)

cgd|| &L

Ces RG |Cgb W

gds
L RB

oB

Rds

si

B3 Yo.Yudfe Yo Zdey 25 F B %
(@)Y 12 .Y oo ZHCEE 5 BT 00 18 10 HL B 5 (b)) Yoo (955 20 B
Fig. 3 Small-signal equivalent circuit of Y, .Y, and

Y., parameters
(a) Simplified circuit of Y12 and Y3, parameters; (b) Equiva-

lent circuit of Yy parameters
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(a)Si; and Sy, parameters; (b)Syz and Sz; parameters
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