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R esponse characteristic of 1-D PSD irradiated by pulsed light source
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Abstract Itis inportant b study the pulse response characterstic of one-d mensional PSD and 1 les of ou pput photocurrent
under the condition of puked light rradiatbn n owder to can pute the ncient positon of puked light accurately The function of
the pulsed light is presented and the pulse response characterstic of PSD & discussed i the case of four different modes of
pulsed light and the phenom enon of puke pik up is ako stud ed The results show that if the iradiaton tme of the pulsed light is
much greater than the response ting the ncident positbn of pulsed light satsfies the conversion fomuh of one-d mensibnal PSD.
W hen the irradiaton tme of light is less than Ihnse tme as long as iradiaton tme is 2 5 tines greater than the tme
response constant the shorter tine of stopping irrad#ton is the more preferable lnear relatbn between ncident positon and
output currents of PSD is

Key words pulse light modg one-dim ens bnal position sensitive detectors ( PSD); response characteristi; pulse pile up

”»”

, ( position sensitive PSD , PSD
detectors PSD) [45] 4
) PSD , P )
L1~ 3] ) PSD « 2
, PSD , PSD 1 PSD
PSD PSD
’ , PSD ¢
PSD ’ Lucovsky , 2,
PSD
s P N
B (LM_ 1 Z‘P(x, t) = f(x t)
, Jt rc
(1976, . . ! - ¢
f(x t) , b , X PSD

Email shangheatherl1(@ smna can

: 2004-06- 21; : 2004-07-26 PSD I mm),

(1)



430

2005 8
Q PQt)=P(lt)= , b
0 ®(x, 0)=0 PSD , PSD
. (1)
z[ - i
o x=y 1—.—J (5)
EREEDY Hf(é sin7 x "
2 PSD
;{ 2 (t_ T)] dedt (2)
f(§7) T ¢
@—Eﬂ:—z} (3) flx 1) = —S(x—x) Z{UX
on
o i PSD [t= (k= 1V)T]-Ult=1t,- (k= DT]} (6)
PSD o, PSD s Xo
; T=1t,+ ts
: — _IM — 2-[ ’ , U ,m
ifx 1) = ro o wo 1l * 1 PSD b
_ nm . la s P 4>k b
{Z”Jo}(é’ Usn= "‘{ f(t_ T)] dz“dﬂ} (4a) o <h WP 4y le
o s L2 b, i< ko 1d s
. 1 2 .
Lz(x,t)=—_mz == J} 2 (- 1" x b< b 4< by
r o dx .-y rl”| =1 .
[
[ 2.2
nJJr(; T) sinﬂléexp[— ”m’; (1- r)} déd% (4b) UL
lz @ >l 7, " Ly la—
,a,:% PSD i b b oMM _‘I__ _L
PSD
© = UL
Fig 1 Pulse function
98% , PSD (2) PSD
2l 1 Ty nT, X W[ (k— 1)Tﬂ
¥l 1) = T HZ:; n s l S l AZ;{[ I- exg{— rel’ J]
2.2
Uft— (k- 1)T]—[ - exp[ n [ (k- “Tﬂ] Ut t,— (k- 1)T]} (7)
re J
PSD :
C 21 T X W= (k- l)Tﬂ
= T 2 L ST ;{[1— exg{— 7 ]
2_2
Ui (k- 1)T] —[ - exp[_ n X[ty (k- “Tﬂ] Ult=t,- (k- 1)T]} (8a)
rel )
A% L W[ (k- DT
b== L ncos(nJT)sm / kz;{[l— ex{— : J}X
2.2
Ult- (k- UT] - [1- ex;[_ n W [i- b= (k- ”Tﬂ] Ult- 4 - (k= 1)T] (8h)
rcf J
I,= Q 2mA, r= 10kQ, ¢= 30pF /mm’, I=  PSD
10mm, ; 21 (6>t a> )
: PSD =42 (rel/m) PSD ,
1 4

”

PSD



29 4 PSD 431

2 PSD
%/1=0103050709 =1n=

Th W t/(rel ] =
) =]
) %
2 : : z
0 g

0 , =

0 1 2 3. .4 6
, 1,/ (rel*/T)

Fig 4 Cuwe draving of i and 1, /(rel’ /M%) w ith diffrent in cident positions
l , U by

PSD
by, i , PSD

T10T15 200 25 30 23 (6> 6, t<ty)
(relm?)
L2 b, 3
Fig 2 Curve drav ing of j; and ¢/(rcl? /M%) with different incid ent positions W<t
: : (m>1) . PSD
PSD , PSD ,
[7]
, PSD
: [t,— 4 2(rcl / « »
T T 4 2rel T ?
) 1T, (rel /T0) %o 1= Q3m=3 1 /(rcl /M)=350Q 5a
22 (t<ty t>1) i i t/(rel /T
h<t . PSD ., 5b  5a 6
U [ ) l , i
tp ’ il
, PD : b O I
9.95 05
) Q < 994
z 238
’ 3 =3 =991
s = o
16 S e \ o8 NI
L4} /el ) 05— T 153 5 1015 %0
1241 HrelPinY) Hreltm?)
519 E: Fig 5 Cuwe draw ing of i, and ¢/(rcl> /M%) wih different fallng tine
= 32 i1 w idths a— puke photocurrents output b— the phenanenon of
0:4 (5"7 puke pile up
0253\ \ i; /05 |
0'00 24 6 8 10 12 - 1:0 1 {(relin?)=5.0
tArcl/n?) T 038 periods of m=2
. . . Z 06 4
Fig 3 Cuwe drav ing of i, and ¢/(rel? /m%) =0 0'4
2 2 =
o ll= QL y=Tp o /(r’ /M) Q30~35 202 periods of >
uo rel’ 0’ ) _0'20 } period; ofm=43
: 4
T2t +4 2rcl /T i f(rel )
4 0 b, PSD Fig 6 Draving of remg rate of i, w ith probng ng of z,
%/lI=01,02030405 , 54 5b «
U

t, /(rel /) %, /1= 01



432 2005 8
6 P 2 10
|38 1Jt=05 . ~=0.
) la s =08l v 1 =09 bt/ 0/?/(52.5“,‘..—
11705 2 +_ _ :
3 4 S 0§ o A g0 T
’ = 4] 11=1.0 D7 =08 13
- o J1=1.0
’ , IO 20 T V-0
SRS ML P — Ol" =0,
PSD > 06).10 020 030 040 050 1 02 03 04 05
x,/ x /1
, PSD Fig 8 Cuwe drav ing of mcident position of light and 1- (g - 1,) /(i +
i) a— the same pulsew dth  b— the same pulse nterval
’ PS]) . . . .
’ tp>>§”, . 1—(L1—lz)/(L1+L2)
Ite>25 1- (i -
" PSD , . L /'t (4
PSD ’ Lz)/(L1+L2)
] T: tp+ td
>> 9 >> 19 1: 1
2 4 <t i<h) hER BT "
2 Ste, ta /1. , I- (i—w)/(u+ 1)
« ” m=6x,/[=0Q5, 3
’ PSD
) 7 4
5 8 .,< lG [43 ’”
= 0.8 ’
2 6] ;
g i 5 0.6 ty > b,
§ A £0.4 -! A.".‘ H ld>>tn s PSD ’
s 2 I 0} EAARAS % 2
£, i Sod N 4 2(rel IT):T
0 5 10 15 202570 5 10 15 20 25
time/s time/s < by 4> 4, PSD
< 1.0 <107
2038 1{S08[p 4
s ils. 4
S0.6 it) 206 i , T=t,+ 1
E ; = J .
§g‘2¥ i :&-4} ;8; 0 b by 0> b, 1°1 th>
S 0. '3y 11 S0. R[4
3 M3 | S INBUAN AN 2 5(rel /), 4y /( rel /M) \
=5 5 2s 200510 1520 55
time/s time/s I-(i-n)/(i+ 1)

Fig 7 W ave dawing of outputting puke photocurrent a—i¢,; /f, = 0. 3
=t /t,=0.52—¢,/t,=10Q 3¢, /t,=1 3 4—¢/t,=30
b=t /t,=1Q 1=, /t, =05 2—¢,/t,= 1. Q 3—¢,/t,.= 1 §
=, /t,=20 ct4/t,=20 1—¢,/t,=0 52— /t,.=140
3-[})/!(:: L3 4—tp ,=20d—¢,/t, =3 Q I— tp/t(‘ =0 5
2=, /t,=1.0,3—¢,/t,=1 54— /1,=20

, PSD
, PSD R
b2 by 421y
Lp:td ’
8 ( )
( ) I-(i-1)/
(i + 1) 8a t/te=0 5% ta /t.
, 1—(i1—i2)/(i1+i2)
8b talt.= Q § L1,

[1]

[2]

[3]

[4]

[ 5]

[6]

[7]

LUCOVSKY G. Phobeflecs in nonunibmly irradiated p-n junctions
[J. JAP 1960 31(6): 1088~ 1095
[D]. , 2001. 10~
25.
[D].
, 1999 39~ 45.
KLEN C A, BIER IG RW. Pulse-Response characteristics of position—
sensiive photodetectors [ J]. IEEE Trans 1974 ED21( 8): 532~
537
DUTTA A K, HATANAKA Y. A study of the transient response of pe-
sition-sensitive deteciors [ J]. Solid-State E kctronics 1989, 32( 6):
485~ 492
s . PSD [J].
, 2003 32(1): 1~ 4
NARAYANAN C, BUCKMAN A B, BUSCH-V BHNIAC Tetal Post
tion dependen ce of the transient reponse of a position-sensitive detee-
tor under perodic pulsed light modulation [ J]. IEEE Trans 1993
ED40(9): 1688~ 1694
DUTTA A K, HATANAKA Y. An analysis for the assessnent of pos+
tion dtortion for fast excitation in twe-d i ensional positionr-sensiive

devices( PSD) [ J]. Solid-State Electronics 1991 34(8): 875~ 82



