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Planar Schottky Barrier Diode with cut-off frequency of 8.7 THz
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Abstract: A planar Schotiky Barrier Diode(SBD) with the Schottky contact diameter of 1 pum fabricated
using electron beam lithography method is reported. The DC measurement results show that the DC series
resistance, the junction capacitance and the cut-off frequency of SBD are 10.2 Q, 1.76 fF and 8.7 THz,
respectively; the RF extracted series resistance of 15.4 Q, the junction capacitance of 1.46 fF and the cut-off
frequency of 7 THz are also demonstrated.

Key words: teraheriz; Schottky Barrier Diodes; series resistance; junction capacitance; cut-off frequency

MRS T (SBD) LA SRAE RN . R LA S RO SRR, W T 2K KR 2%
W B 7= A ORI, 3 S0 1 4 S 3 22 TR A BT IV RO AT SR AR AR ER AT VE 20, TR =R R TR L (R
PO RE | AR ARAREE . T UL A S T S DL R ) TR e T AR A 2 AT I R T R Y
FeH A T4 . VDI(Virginia Diodes Inc.)T il E HH #UE M2 KT 10 THz B9 M FREE 5 2 ZE, HikthRHBE i
LT B AT O R LR AT R O 3.37 THz M B35 2 — WA AR IE S0 AR SCHE T Rk 26 B R 09 07 FH 75 22, 803 B il
VET —FhFim 8 e i 2 — A, IR &ad E R M IR B T O S A (AR R 7. R BRE P . S5 . F A
FL 5 R R ) R AT L ), DA T A5 38 A A I R AR

1 IEZHME

W4 T LR TRy, Wit T H RS2 TN T AW A R ZGME T 2R, AT 2nEEE
I 6 MABE, WK 1 s,

1) e e &

M RR L e TS [ M R IR P K R, R A KR RSN EAE K N -GaAs B2, JBJEN 3.5 um, B
WKy 5.2x10" em™; FEAME A K N™-GaAs J2, JEEESY 100 nm, #5440 H 2.9%10" em ™,

2) R

TE P48 AL B A IE KRS ZE AR K NTAT NORR AR BR A A8 J2 )5, R 55 85 1 19 5 4k 2% SOM D0 B (Plasma
Enhanced Chemical Vapor Deposition, PECVD)EF—JZ & bk B, JEEEN 0.2 um,

WS EEE: 2014-10-29; 1EEIHHA: 2014-11-26



680 AMERZS5BEFEREFER 513 %
3) BRI fi i 2 Si0,
S 20 R [ 358, 240 o A A L —_Nf
i N -GaAs JMEJE, EH] N'-GaAs SMES, P N'GaAs N
AuGe/Ni/Au 4 JE IR, F 8 255 RS 4 )8 K
. ER kA4 4R N'-GaAs SMEJ2TE ik subrsemiinsulating Gads e
U, 1 AR S R R R : o
4) ﬁ%’%%ﬁ%ﬁﬂlﬁﬂ’ﬁz AuGe/Ni/Au Ti/Au
TR T oG AR L 220 1 5 5 2 i i AL _i— — —
W, B2 H 1 ., 200 = AL TS L BUR Ti/Au N’ N’
SIRMBL, 52 5 N GaAs SME 2 B 1Y 45 34 2 1 o o
il 1 A A A 4 B
(d)

5) BAPHM L H pad il £E
1E AR RE B AT R, I 5 A T AR ) B 4

d

Sl A1 I 40 2 o < J 25 220, DRIE B4 T BRRR: 9 R 45

o, ERR Cr/Au 42 Jm W, SR B 25 K 1 A BRI B e

L

o pad BIHIMERET 2 AHM: o) HIT EIZSLEXT
A PFHEAT NG b) HE BN TR A T S sub
W fefmek, R AR LU pad.

X air
| S
b

sul

6) & MM

2 SR R T R A A TR I — A SR
Bt HH @28 T BB P pad FTBAHE pad Z 18] )
A A, E 2 B, KB KPR pad M F AR, WK
B G AR ARG E G S SR O FE A T A0 A SRR
TAT 1) A1 20E J22 (JFE B — M A B0 TR ) 4 3 i ol T 28 0 4 % b 4K
PR, A ZEORIE 28 SN B K i & TR AR AN 2L . 72 6 Z00E i
25 SR R R S, T ik 25 B TSR R BRI, SR R
Tl TR 5 R 8 b 2 i 45 S T TR AY JMZE N -GaAs J2 1 N'-GaAs 2,
B 258 1 I TR B T R A A Y T R
WA B 49 L S OB BB R RT3 s, AT LA BIIZ M R
BRI T B SEEH

2 s

SERLEE AT G, R R SR A fL B2 1 pm () SBD AT
7L O RS AR 3R, T T R R IR A A S A A
SFEAR I A 3 2

1) H 3

BRI 1-UCH - H )T AT C-U(H 25 —H 1R )T
Ko BT In1=In 1+qU/NKT, Horf, 12 R AT, n B
T, kK2P/RZSHEE, TRhIRE ., BIPEER In 1-U JELHX
PLA ML (E HIRER T HEARE 7 n, HRAE RIS 2R 00 e AT
1 FET C-U MK, REUE B Cow ME5HE Cyp, it
PRI FR X AL BH R, FIZE LS Cyo, AT LAAH 3] 1 47 25 110 45 8 1k A %
fro=1/(2nR,Cjo), VA K S PR TAE® IE AR f1=1/(2nRCiorar) o

BERMA T 2 Fha i (E SR C-U dhZk, 2 32 BH BH L AR
pad Z A1) C-U M4k (open 45#4))Fl 1 Fp 5L 94 22 A48 19 C-U I

Lo MK U<0.5 VI, SH0FM AR T, HE, 30 C-U th &SI B2 Cow I 4, HL 2 (Cjo) Fl pad [A] 2F

I
(e (®
Fig.1 Processes of the SBD
B R TR T 2R

e =
|

Fig.2 Parasitic capacitance reduction by airbridge
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Fig.5 Capacitances of open structure and SBD Fig.6 C-U curves of DC testing
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Fig.9 Capacitance and series resistance extracted through measured S-parameters
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Table3 Parameters of SBD of different manufacturers
samples R/Q Ciotal/ fF Copen/fF U/mV(forward current I=1 pA) AU/mV(100 pnA-10 pA)
VDI product 13.0 7.50 3.50 520 72
self-developed product 10.2 7.37 5.61 590 80
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