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Lock-on Mechanism in Nonlinear Mode of Photoconductive Switches
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Abstract: According to photo-activated charge domain model, the transient transport processes of hot e-
lectrons and the nature of carriers-lattice interaction in the semi-insulating GaAs photoconductive switches
with an ultrahigh electric fields is discussed ; and the processes of producing and growth and achieved sta-
ble equilibrium state on photo-activated monopole domain is analyzed in details. The results indicate that
the Lock-on effect in nonlinear mode of photoconductive switches is a stable equilibrium state of photo-ac-
tivated charge domain( monopole domain) , and simultaneously there are the strong local impact ionization
and radiative recombination effect of hot electrons in the ultrahigh electric field internal and front-end of
the monopole domain, where by making carriers “avalanche” quickly in multiplication and output electric
pulse rising rapidly, the ultrahigh electric field appears near the anode region of GaAs photoconductive
switches and strong impact ionization and radiative recombination of the hot electrons will occur so as to
form current filaments.
Key words: photoconductive switches; lock-on effect; photo-activated monopole domain; non-equilibri-

um carriers

[ A5 S AOTT R B TAESR & M Ay RIS T A AL, T 42 1) 5 BT I ], e
INNCIE SRS WRN i 8¢S IVAAE I N 7S S LRI SIS O i P i
i Xk SI-GaAs L S IF K AR L M Lock-on FAT, A —LE BB T e i AR L TAE
MEMBETEA BT T GaAs 25 -V AR PCSS R BE S | fHE X T o6 s B o 1 Ty

Wi HEA: 2011-08-15

BESWHE: EZKESJEMPIIULRETTRI(973 114)) %R H (2007CB310406) ; [F 5 A SRR 2= 5 4 Wi H (50837005,
10876026) .

YEE R : WAL (1966-) , 2, BEVaTEm A, B8, A WF5E 07 ml B R F L3 . E-mail ; wnxuehong@ 163. com,
i B(1957-) 55 Wil a e N 08, 105, DR 5 07 1) S i PR ol e o ARG 1R B R 25 5 R o E-mail; swshi@

mail. xaut. edu. cn,



408

VU2 BT R4 (2011) 55 27 545 4 )

ST LK Lock-on B Y N ZEHLEE i KT 3158
FR ISR . ASONERSHE & &t ok,
SEAOIUR R R R 0 SR L R R, 2 4
%k GaAs JF IR 4 MR ZS Bsh AR N 23 T2 B HA A
Ws Iz T B R LT T AT

1 Lock-on T{E#E3K

ARSI AT R W, s AL S 4 T /) PCSS 1]
TAETEAEL M, 300 I 7 7 HEL 37 5 1 1 B
G, HLRERAE 0 D B A HL g B A A G RE
{5 s @fsh K 6 ik b5 H Jik b 22 IRV A7 S [A] 238 5 (D)L
A B kb b TR B T A B A L Bkoed 1
Fhost (] s @HAERF Y Be A7 TEA2 E 1 Lock-on Hidg; (B
TR AFAE 2R LR IR R R

2 A REAEREEIL

2.1 EHABAEHER

FEH R WA R f S B Ol DGR
AT A W (P18 ) 5 )W ) A J— 2 A7 7 )™
AR E 1 1L F2  OFFAE Lock-on LY ; @TE
WA TP 2 BH AR TR 1 3 IX, 5 A B e 200 14 il £ R
BRI S S25 K05 O 2 A R B 422 o ol e A= 7 2% F
MBI BIRI , TP MR A e BELARAS o
2.2 FRIEEmRRIFEHY

2R A1 22 ) BB G0 S A R A0 R B
AW o HUIRR I A SR P AR T,
PR PR SR L PR AS B IR T s 1]
R, T 25 () R Ay T 2 Bl L 37 6 SR 3 1 800 138
S E B ERKA P TEIXR S 8] H T I O A
{14 Bt TR P (DR L 4 15 B0, — S A v TR 25N L %
JE 5 T AE L LR AR i B AR (0 GaAs \InP £ 1I-V
WAL S ) , 23 [A]FL Aoy B RIS TRD AR 25 1, T8 AR 1
AT A REAR AN R R, 2 T T2 82 1] e ey 45 ( ERLARE W
SRR ) o GO AT WL ATULE I 2 LT 2R AR
AATRE AR O BAT R QOB ™ A Wk B 2
TP BRI T OETEARIR ) s O B i 0L T i
o X o DL U™ A 1 AR S50 (H 2P
JNRERE W A [R] I 25 B8 G T AR 2800 1 1
JEE AN i B P 3 LA TE I RDRE (AR ) R =
ANTT P ER, A TR = 25 [ I i 2 — 5 1 B A 2%
PET YRR LT B A BE A B8 BN RS E B , PRAIEASE
WA T 0 200 14 FL T o 2R S 46 £ B B lock-on L35 1
fA1ES

HAAA TS REFE ST 7

veE=L P __y.;
eg, dt

R SR A 11 i o R 40 B 10 26 Py DRSO
MR B > 7, 53] al > 10" em .

Forbn g FUBE L O SRR BE vy A RITERAS 8
JE 7y S YBERINS[R] AR il & A5 PF B, DA 3R T
Mk BE AT LAAE) 107 em™ DA B B, JeE #m
A AR I 147 A 5 2k B E A 26 RS 21 2 o

3 StHEBREREHEIER Lock-on UM ST

3.1 SEEATRFRIBSTE

e SUE IR SR NI W o S N
ASHUHE KR R E R T (R — 2O R
AERSE RN T, T EERP 800 T E R
7R LB g A R ECRT 2 A B B AL SR
B BORIERAP S gt i B B D 7R T Be (UL fs)
P, RS R AL S O A AR AR
TG T3 @ BRI T — MR T B B
LU e T AROES0ER B B, v 7 f i BRaE 21
AT, PR SR R A R A LT — 2SO, IR
4 ps HEY () TERIAL SO TR B BEAS RIS B T REHE 1L
POFIRE R M A 2, TR T (i T 928K

m&@%zww%>zma%§ﬂﬁﬁm%@%%

Wi /0N, R R DL, — B R R R T Y s 1
OU) R T R I A e R T R B AR IR
T8, MERP- 1087 0t B B Be 25 R A2 17 ps F 1] LA, U
PP TR T B4R, HL 5025 74 E A A BET 19
JRHR , 2 P RS o A B B, i AR 1 (2K
P BT ) B S ek AR Z A ps SR
FRER , DRI D0 SRS BT S e A ik A Y Bk -5 i 4
FL K i 2 ) A AR A IR ] RE R
3.2 tHREERNTEREE
TEARF- B s B B b, ol TS A A T
AP RAR S S 0 A AR B ST 7 g B 1
N EIF AR 7 18] PR RS (L1 28 AR L 3 0 Sl
[ PR EEAS , T X R FE L T RS 22, B R
ISR TR, 2 PERD | ORI A I 4%
PR A A PR Jey B v PR PR BT R, T B2 ] # £
BRI (L) o 7R FHAR A e AR (AR AE
S BT A A AR 5 B TR B R i )
Aii AER IR U 18] L A, FH7E fih A s AT B
— AR (RLT) W5 TR o= R b, i FHB 2%
LI AN SR SRS T U R 2 A0 A 32



BEZLAE : GaAs JGHL T SCARZRMERBTE R A HLERBIF 5

409

oA AR T B T BEAE 25 U BE AN ST AL I 1
AR OLT) B,

TERT BRI B, (ERTE Tt A
TR IE R DI, W&l 1 BTR .

v

1|--—--- 7‘
Vao ===+

=

<
&
T
I
I
— I
T
|
I
H
T
|
1
I
I
H
I
:
R

v,/(10°cm/s)

E.EJE.E, E, E E
ENKV/em)
B s MR RPN
BT L oA IR
Fig.1 Transport and growth process of domain
and electric field distribution
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Fig.2 The change of the electron drift velocity with
electric field of GaAs photoconductive switch
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