27 % 4511 * B

2006 4 11 H

T %

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.27 No.11
Nov. .2006

BB o) F0i R Mot R ER U SR AR

sERT EHE

&

FERE KA AKX

(CREER¥HBFE B TR, KHE 300072)

. ] Atlas 504X B0 ) 30055 714 % 6 B 38 01 #% Cuni-traveling-carrier photodetector, UTC-PD) #4717 & 411, #F
FET AR TAE R, & Tihe Tt SAMEZ MR . & A9 UTC-PD AT 5] B H A 15 19 i Jiy B2
(=0. 18A/W) FI & 1Y 3dB 47 5 (=100GHz) . 5L 58 (1 pin St B BRI 245 A8 Lb {87 £k 177 115 o i 8% 45 4 o [ AR 17 IR 7,

297 JRAS AT LA T v O L

KWW UTC; SLHEMLS; minE; 3dB i3
EEACC: 2560B

hESHES: TN364 .2 XHkFRIZAS: A

1 3|8

WEJLAE, Bl 3 O BB BOR i s R . B
20GHz DL Ll S e i R C A& L3 T il
AU AR i A I X R 1 AN W 3 2 R 1 B8
ORI R, X Al TE R R MOk R RS
pin S T AE FLRE M B B — o i 8, an AE
VR A G T B R 3dB A 5T G M RE AL . X
FEREH T A AR FER X R AL, &
ORI R = AR N i S i — 20 BRI R R T
.38 H E G BOYL AT O ' LRI #8 T A 0E —
A FEL R 8 5 30K Tl i ity X FEL JBCOR  R JBCR AR B8 7 B
I P R R . H AT 2R InP 02 SR T 2041
VE 3% Ffr e % AR 55 1m0 . 73 A0 fE G e ) pin DL —
W2 45 1) AE 4B 25 (4 40 ~ 100G Hz) 5% 2 W L 1T 3
B Ry T AR Y L A A A R A N A Y
T AR 0K e A5 42 WS T B /N L 51 R O A R I
B B T AL G H AR E (UTC-PD) 1 5 e 3% 2
5. UTC-PD B3 F F KA S 6 5 F K HL 3 19 &
w4 . 7E UTC-PD il I — > 17 5 1) i B i K
BRI UTC-PD 9 %6 nl B 3 9K 5l 2 W
B« T A5 5 UK & AR AR 6 8% T AS S A% G i 7
B SRR AN 2 B AR MR, 4 s 9L T H &3 KK
fia] A6 G HE A2 SO ML AT it 17 9 IR BUAS . B InP 22
SR T AWK UTC-PD St L 3500 25 6 25
SR A N T S £ E N, P UTC-PD Y fiff 58 —
FLA A AE [ Sh Ishibashi 8 AP A8 138 LA 1A
Bl B L WESE T UTC-PD SGA5 I 2% f By BEHL R K
FEARM IR ERES SR MR A K 3dB i

* [ R S R RAT 5T R R TR W Bh I B (L ifES . 2002CB311905)
i i {5 1 # . Email : yesnickel@yahoo. com. cn
2006-04-20 I 5] ,2006-06-14 5

XEHS: 0253-4177(2006)11-2019-06

i LA I RE AR AR ELAE R A6 T A R P fE
22t BUI B 4 AL L AR SE B N s i 2t — 2
HEARSETR AT iR A 1R B AR TR 4R 4 i g 1
3AB i T H- [7) P -5 2 v W0 BOL B2 1) 07 3% » £ FLRE AR
LSRN S RBL ) RN TR Ny v AR

ARICH oM R InP/InGaAs 3 8 30 T 15 4
JHLE L UTC S v SR 25 1 1 45 by g 7
BLAEG P 1 1 PSS AL A RE A 20 A . AR5 20 A 4 1R 110
TARIHL 35 T RHE A 1 P RE 5 A Ol 5 A 1R 25
ISR 5 2 4R B 4 1F [ IS 2w 104 o i 5 A
3dB i SE ) f 2 A

2 EEiEER

InP/InGaAs 5 [u] 5 i 1% i Ot 2R I 25 1) 25
FFREA =M (DI E AT (2) K AS
25 GO M A 5 2 I o 5 PR 5 4 B A
o AR e B BE (R 3K 0.4 ~0. 7TA/ W), {H A B 1
3dB 4 FERAE . O T ARAFHL = 1 3dB A B L3 N
o G LR A R L A SR T AR BRSNS A,
Gl 1 FER s A A e R A X AR (<20, 2A/ W) .

FE pin J6HL R AES L R LR AR B STER Y
A 45 HL RS OB AR R CUn L 1(b) B R L FE
SO HR B HL R 28 4% ST 8 B 3 23 5 i
Wi 17 H 45 A [R] s o AR R o i i 2 T
25 ) B2 B AR K B[R] R TR Y 3R T A AR ]
FEE YT 55 ) s iR 3dB A Tt BR T
T T AT T 24 i E I Bk ) R G R e
R I TE S E— 25 TR ORI O ARE B R 3
T T 25 AR S A A PO R HE R, 7 A A T H A AR

©2006 115 i T4 &



2020 kT Otk

¥

%27 %

Anode

InGaAsP barrier: InGaAs contact

:—>Absorption layer

i-InGaAs spacer<—
i-InP spacer<—

Cathode

> i-InGaAsP spacer
n'-InP cliffer
Collection layer
iI—> Sub-collection

InP sub

—>AR

T T

(@)

Anode

Hole
i-absorber

Electron

B 1 Ca)as S E S5 # [ 5 (b) pin 4544
Fig.1 (a) Epitaxial layer diagram for InP/InGaAs
UTC-PD; (b) pin diagram

VL 5 3 380N 4 — 25 A8 HL 6 AT A R TR o DT BEL A
BT NI Z [ 4his 3. UTC-PD By B3 IE & 4
XF R R HEAT (9 g 5 ) A A s 1 Ca) B
HIZ AL )= LR O pT-InGaAs TR . & H
AR G BRI B 2B JE pT -InGaAsP. LR
fig HL 7 1) FEAR Y 8. LR o p-Ing.s3 Gag. 47 As bl Ale
JZ 5T S A PR A 4R - InGaAs i )= i
InGaAsP J\\‘T_JEE ,i-InP ﬁﬁ% ,n"-InP %}‘%% ’ :E%
TR n-InP YR )2 WAARJZ . InP R . e T A
FPUR IR IE AR BAARAE fih Gl £ i 1 WS = 19 22
I LA B (b FCBH £ 56 A #5400 b B /Y 45 2 2 80001
TR,
F 1 MR PR A0 8 S %
Table 1 Device parameters used in simulation
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Study of Uni-Traveling-Carrier Photodetectors”

Zhu Haobo', Mao Luhong, Yang Zhan, Guo Weilian, Zhang Shilin, and Liang Huilai

(School of Electronic Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: A new type of photodetector,called a UTC-PD(uni-traveling-carrier photodetector) ,is simulated with Atlas simu-
lator. The basic principle of the device is studied. In particular, the relationship between structure and performance is dis-
cussed. The obtained UTC-PD can achieve high responsivity (=0. 18 A/W) and wide 3dB band-width (=100GHz) simultane-
ously. Compared to conventional pin photodetectors, the UTC-PD has a simpler front-end circuit, lighter noise, and lower
cost.

Key words: UTC; photodetector; responsivity; 3dB band-width
EEACC: 2560B
Article ID. 0253-4177(2006)11-2019-06

* Project supported by the State Key Development Program for Basic Research of China(No.2002CB311905)
T Corresponding author. Email: yesnickel@ yahoo. com. cn
Received 20 April 2006, revised manuscript received 14 June 2006 (©2006 Chinese Institute of Electronics



