$29% 452 * 5
2008 4 2 H

® % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.2
Feb. ,2008

ETHIREZ —RERN AN TE"

RAE

Lig

KK BRM

A AR 2R R 2 S AN B TR R s s . ISR E B A g E . KR 030051)

@ JERtRAA R TR FE . Jeat

100871)

E: IR WA (RTD) BA B B ACRE , B IGRIE 5509 -V 4R B3 I 7 19 28 A T A2 6 . 3wt 2 RTD 19 JRFH
ROV 5 2 S AR R TE BEL B0 B9 8 T 2640 RTD o A 7 R A& I . SCrh W58 T Wl 25 T RTD B9 8 3 A i Js . AE 11 93t
SR A I ik ) S ik b R T — bR B R D v — @ RTD AR AR I A R R W] & T A E RTD
PR A 00 32 4 B 114y L SR8 80 R I . e e T A T S R B = A RO

KW R TR ORI RGEAR; LV AR REREE

EEACC: 6520

hE S ES: TN307 XERERIRED: A

1 3§

W5 I ) B2 i AL Ry LB 25 4 1 10 AT 0 e X6
3 B RGE TI00 258 i S A ) B S AR . X R R 2
JER S SR P RS D BB . 7E MEMS Jy Ha 8 6 25 4% R
U S BE 3T RO ) AR AR M AR R
25 vh [ RE UG SR Bl A B S Chnon T B LR g LA
RS B A0 Ry 25 74 10 3 5 9K J5 ) R BEL %R B8 e Ha 3580
0 B 235 4 R 8 I D s e S B ) 2 W B S B I B E

RTD HA o B i H SRR R -V
I Bt 2 L A AR A T AR AR SR A A S A
g H ARG S 3k Aol AR Ak DU — b B A AN [R] F  ROE
BELRIC . 14 I 3 A 0 7 5 3k B S s ) v, 301G A g
- BB 0 2 TR IR O TR T 14— ol A S I8

AL A GaAs/AlAs/InGaAs W # 4 RTD [
T - T B 8 A6 SR IF 5% % 42 5 A R 5T R R L 0 G
W J7 5 . 78 Mutamba 25 A B BIF 5T S A E A B T
R0 AR 9 A A 0 L R R i % o A AN AR
TSI S8 R G A AR SO AR T —
49 187 3 A 5 3k —— B Mrl RTD MR A ok JE 45
THETFEWE RTD 09N S A S8 R 4. s
S SE AT T AT RTD (4 1% 7 46 I 2 G

2 mWAMR

AR SC LA DY 1 G- Tk B S AR g SRS G o B G
FEGERIGBEIEAY B 1 b F k. 438 0l L, 24 45 4 7K 32
3 BN 3 L A I AR 2R ) 1 S A AL A R /N AR A LT
e A S FRY Rz g DX 38 P L 30 82 i 90 £ N 1) 2 ) A 1)
IO 1R R R S T A ORI A 0 s R 2 A ] R

XEHS: 0253-4177(2008)02-0324-05

[0 s R 4 F AR AN E (MBE) ¥ 45 . 76 4 AR 32 1 AR
A 4 A RTD 4544, DU il 52-Jog i B 25 4 JHE |
RTD #534i W & 1 fr i Horft RTD AR RES5 4 A1 RSE
UntEl 2 s

Bl BE-Fm g fg i RTD 434 |

Fig.1 Beam-mass structure and RTD distributions
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Fig.4 I-V excursion of RTD in an oscillation cycle
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Fig.6 Schematic of the RTD-Wheatstone bridge circuit

3.2.2 EWH@ERID BHEIZEEERBENRE
TR B A R R VoL LR VORI
CRAEECH G, 00 iyt H AT om
V = ( R, R,
R, + R, R, + R,
WA ST A AT A5 B B R, = R, o o vt W5 7 45 L i b
R V= 0. 254509 7K 57 Jin i B 48 fr i) . RTD () BHL{H &
AR BERHLAE AS AL N AR L I e T SRR N

B R, + AR, R,
V= <R1+RX+ARX R1+RXVO>G (4)

R R, BEHE I RTD R X T FE3E
PR HC Ry =1Q. f1 T Ry BIMEZ/N T AR T2 WE

[12]
BLABOE K = 250

V, - V0>G (3)

Vo -

V/G
Voo
Horb o o dyn s B B 51 A Sy 5 C O BUE S T
R, WL JCR. L fE R AT RAUE AR E I o5 2
T3 AR AT e A g N A X T B 1 TR Y Y 34 - I
S S A AR I N L R

K~ C (5)

S 3mal
Max thz

Hopr o Fonnid B 24 . il T AL 4R BE 2 B4 4 (RTS)
(9 RUSE AR 3 /0N o BT DR G B0 — 4> a5 Rtk RTD 7
PLE MR St (6) ZUHf 2 . i b w0 4n R A5 5
7 IS E AT T AR A TRV U A ) o e 3K
TR N 703K SR A A s L R A

4 MO

(6)

4.1 SE-F 4% 69 S0 i

TR 15 RTD {1V il &R R 1k e 5
TRGWARI R BT TR I RS 5 R 58 M 7 fr
7 S ZR G0 ol O W = e SO BN T bR E R SR
BN E L Aglient 4156C 2 S (AR KFE 23 B 43 5T A
0 P g B 7N 10 e 45 LK

S IR R AT 2 T L = O AN = Al
B b OO B B iz b i) . R 0 i — Yk

Fig.7 Schematic of pressure-loading experiment system
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Resonant Tunneling Diode Based Stress Measurement *
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Abstract: The output characteristics of InGaAs/AlAs resonant tunneling diodes (RTDs) changes as a function of external stress,and
this meso-piezoresistive effect can be used to measure stress. In this paper,two RTD-based strategies to measure stress,resonance fre-
quency measurement and RTD-Wheatstone bridge measurement,are discussed. The experimental results show that the piezoresistive
sensitivity of the RTD-Wheatstone bridge can be configured within a range of 3 orders with different bias voltages,and the maximum
piezoresistive sensitivity is 4. 782X 10 ?Pa™'
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