49 1 2000 1 Vol.49 No.1 January 2000

1000-3290 2000 49 01 0137-05 ACTA PHYSICA SINICA (©2000 Chin. Phys. Soc.
%
201800
1998 12 31 1999 4 14
p+ snen”t
PACC 7300
1
p-n
p-n n-n’ p*-nen’ 1
hy > E,
12 I by I
|Ar a_’|
hv>E, z "r‘{-‘ f
Dember 3 ' t '
/ >F qa(x,zo) 20 (dp N I (Y, p \
v o{x,z)[ % | 4 TE""
45 :
| n
67 .
oLy 1 : n* \ +E"
o r zt 1
p+
n
nt 0
E;, E, p' -n nn"
n .n
+ +
n n p
PSD N
p
2
0
p-n 2 n p" . p’

033101



138 49
+
d + ' 1 +r & Al,i-E}JAgD Zth :a@ ngt :7{010]1’”21
p P p
7
z
J "-n 2 yGC
T p Vi r =z ¢ dpatgorzt
J r = ;
OpJ s roz
JT”‘Z :Jsquorz KT*l *JTTZ.l __Cﬁelm tKT_l
Jo p'm o r z g0
. N L r ozt 8
p r oz n d,
]T’TZ:qnlrz nr z 8
0. 8
1 p’
Ji7r =
8 8
ﬂgJ1r2+JTrz-ds:0. 2
s 1 p-n
8
dFor =z 120 r = qp,
3,2 +r . = dpnlrz 9
r>a 9 0 9
p" E
“Apr =z o r = _ ¢
E r z = Arrz =—ppJ1 v 2z F#0. o = 10
3 c
p'-n
C; Eir 2 =-2¢p r = 9r7#0
$Yp T % 9
8
Vo Jyrzt +Jrr 2zt :*gpprzt. . -
P z=
4 20 Q r gyt r t
ppr =t Pz t g
q
C; ]
op 7 2L :Zgorzt
ﬂgJTrzt ds 8
e
8
_ 1
= s 5
V- J *L] 7_C.Lg 3 gDTzZ
1rzt—a,pTrzt dpatgprzz




139

Qs ¥ 2t
go/rzt
przt =¢o.rzt +¢ rzt lla
nor ozt ner zt +n r zt .1lb
8
qes v 2 L
KT < 1. 12
K T .
8 Taylor

el ¢t¢ KT _ 1 = Eqrfew’ KT% + o9 KT _q

13
13 8
OpC;
Vo, r = t —dpagosrzt
_ M g9 r =t KT
Kpoe Qs r 2t
__ 90p
= d, ner zt . 14
14 s
¢
N Laplace
Fr =zt :J067thsrztdt. 15
2 _ qloQJS g9 r =t KT
mg = e 16
0 KTd,
a = i 17
Op€;
ZZM qlo)-]S g¢" r =t KT
m dp s + Kpoe
_ 2, S
= my + o . 18
14 Laplace
Vzgorzs —ngorzs :—%Frzs.
p
19
¢ r = s =Acoshmr + Beoshmr
F -
+ M r<a 208

2
m-d,

¢ r 2z s =Ajcoshmr + Bicoshmr r >a .
20b
a . 20 A
B A, B A B
1dep rs _pras a
©p dr r=r, d,W,R
lders = £ B3 21b
op dr |, d,W,R
r=a @ r 2 s §gp rozs
r
20 r=ry A
PA A S
_gWoaRyF rp s
PA TA S T Ry R + kml coshmr,
— ksinhmr, . 22
Ry, A B
Ry=p,l d,W,. 23
ra  p [ Wp
[ p’
=t W, R
+
k= RR-E 7;2[0 nﬁ ti;:l:);)lil' 24
ma<<l 25
Iy s :quaF ra s Ro R coshmr,
Ry R + kml
— ksinhmry 26
Ry R=1 26 Ry R
26 Laplace
Iy ra t sinhmg [ — 7y
Iy N sinhm !/
v =1 Fsinkn 1=y 1
" an; kr 2+ myl é
cexp — mgl 2+ kn? o a P
27
Iy = qmna’n, = qnd 28
I, 7 o
o 7a t :IORSinhmo L —7rp +27‘c§:

Sil’ll’l m (]l =1

— 1 *IyRksinhkn 1 — ry [

t. 29



140

49
Al I
[8 = 7)1()[ 2 + /QTC 2. 30 7)1()[#0 IA A I() A Z
29 8 mol =0 . my
A .myl =50 2
Qa 1A L IA ra t .
A 2 Iy Iy
t —ra !l ml
4
PSD 29
27 29 .PSD 3 A
Ih 1y A P P r ra
I r 31 — 33
QA 1A L YA TA 33
. . PSD
27 Pt
Iy 1o m 33
mgl Iy ra Ig-ra
[ 2. mol =0 Iy 7ra . PSD
I() raA [
==
A
(a) °—‘l] °p I]——§
4 B
(b) l. n-Si P i
3 PSD a b
my 16 my PSD
v/
o r ozt m
2 IA r 2o 10 rl gp/~_ VR PSD
27
Iy rpt o sinhmy L=ry A '
I, mljfﬁu sinhmol LT SK1886 PSD T
=300 K VR:_SV VR_O ny
31 97
e . m
. o7 Op p-n Js
Iy g _ 4 mo
10 - Z 32
1 I 2
I L 33
’ ! LPCVD

PSD >



141

PSD

1
PSD 1994
PIN 1 pf
PSD
PSD PSD
mm? nm \% pm pm pm vr =10V nA =10V A
SI544 1X6 900 20 +30 +120 0.3 2-20 8 s 40
t,=3.5ns
SK1886 1X6 850 =30 +1 +3 <0.3 4 =4 60
=
1 8 1 S. M. Sze. Physics of Semiconductor Devices John Wiley and
] 0 Sons. NJ. 1981 pp.74—84.
R. A. Smith. Semiconductor. Cambridge. 5 1978.
8 Yu-Ying Zhang Semiconductor. Photoelectronic Shanghai Sci-
0 ence and Technology Press. Shanghai 1987 pp. 81—90 in
I Chinese .
4 Da Qiao Shan Ben Electron Materials. 1980 pp. 119—124
in Japanese .
> 8 5 Hamanastu. Position Sensitive Detectors. Sample Book Japan
1988.
> 6 Woltring Hemom J. IEEE Transaction on Elect. Deviecs August
1985 pp.581—3590.
7 J I. Pankore. Optical Process in Semiconductor. Prentice Hell.
PSD Englewood Cliffs N J. pp. 313—359 1971.

PSD 8 V.4 No.1 1998. pp.

284—288 Li Dan-zhi Journal of Shanghai University Nat-
ural Science V.4 No.1 1998. pp.284—288 in Chinese

UNIVERSAL EQUATION OF PHOTOVOLTAGE AND TRANSVERSE
PHOTOVOLTAGE EFFECT"

L1 DAN-ZHI

School of Science Shanghai University Shanghai 201800
Received 31 December 1998  revised manuscript received 14 April 1999

ABSTRACT

We have derived a universal equation of photovoltage using a physics model of photovoltage effects which involves a

p -n-n" structure. Under specified condition the equation is simplified to expressions of junction field photovoltage Dem-

ber photovoltage and transverse photovoltage.
According to the function relation between the transverse photovoltage and the position of light point derived from

the universal equation of photovoltage we fabricated the position sensitive detector PSD  with excellent characteristics of

position sensitivity on photocurrents. The theory is thus proven by the successful fabrication of the PSD.
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