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Characterization above 110 GHz is still a challenge. So TCAD Collector(Port-2) I Symbol Nessurener
simulation has been done to estimate the measurements. [

N
-

o
-
1

Base(Port-1)

—
-
I |

Mag (h,; & U) (dB)
N
(-

-
I T

Emitter(Common)

N
(-
1 ]

0 100 200 300 400 500

Frequency (GHz)
-5
20 | —_—\/b=0.7V 7 - i
— e \/D=0.75V | -10 |- -
m Vb=0.8V %) -
& —\/b=0.85V/ | 1
il 1 12 15F 4 -
2 - - i 20 | ¢/ P A —\Vb=0.7V -
D Q | e \/D=0.7 5V |
© o i Vb=0.8V
= 1 2 25 ¢ —\/b=0.85V -
g _ £ 1§ ]
& 1 & 30 | § -
= e > g
nbc m I Symt.mlsl-;:Mt?asurement Baﬁﬁ 1 _35 _E gzﬂ:jbl?rl‘lse::h-fl_gaﬁsgrement -
| Solid line : TCAD i 30 L Solid lines : TCAD i I
ol oo TP P P P PR _40_1.|.|.|.|.|
0 100 200 300 400 500 O 100 200 S 00 500 0 100 200 300 400 500
Frequency (GHz) requency (GHz) Frequency (GHz)
m
E —\/b=0.7V/ 0 : o Ag=90nm x 4.8um - o Ag=90nm x 4.8um
o | 80 vy " © Ag=90nm x 8.8um ] _ > Ag=90nm x 8.8um
T —\/b=0.85V E‘ E 3
\ £ -r S = 2 | 1 = Symbols: Measurement
(2) W (b) m: ] L.arge -~ 60 } 'T: " Symbols: Measurement ?.j Salid lines: TCAD
, : , - -2 Discontinuties’ @_ N 4} Solid lines: TCAD 4 2
140-220GHz 220-325GHz - " t ' o 40 i . &
-3 K easuremen i n = =
0 3_--- Intrinsic EM Sim (a) - e T 6} Ry et o Fod E
s Measurement 4 = EM Sim. with Probe Models . . o 20 é" _ D T g
—HICUM 0 100 200 300 400 500 ) 8k | Sy _
=30 Frequency (GHz) oy o8 s oes remen Vpe=0.8V, V=0V ] Vge=0.8V, Vg =0V
= inties | K ————— 10 0 100 200 300 400 500
5 60 Measurement Uncertainties ! 0 100 200 300 400 500 0 100 200 300 400 500
Y : Deviation in - - Frequency (GHz) Frequency (GHz) Frequency (GHz)
2 | behaviour 1. Probe positioning errors
& 90 N (Thru to Line)
V. =08V _ The comparisons are done w.r.t bias variation and device
-120 _ : . . - -,
Ves0V | 2. Contact issue dimension variation.
L L o 1Lty b 3 1 3 1 .
0O 100 200 300 400 500 3 Change Of Coupllng

| | Conclusions
TCA D Cal | b ratl ol ] 1. No clear upper frequency limit up to which the measurements

are representing the intrinsic transistor (after de-embedding).
2. An urgent need for improvement of test structure design,
calibration methodologies and de-embedding procedures
C A when entering the THz domain.
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