19 9 Vol 19,Na 9
1998 9 CH NESE JOURNAL OF SBEM ICONDU CTORS Sep. , 1997

Ceo/p-GaA s

( 100871)
( 100871) ( 100088)
Ceo p-GaA s 100 , Ceo/p-GaA s
1, + v 10°
Q 63av. oL TS Ceo/p-GaA s ,
GaA s Q 45/, 2 4x 10%/an? Ceo/p-GaA s
Ceo GaA s
PACC: 7340L, 7320, 7155
Ceo Crmo , . Ceo Ceo
(VanDerW aals) , 1 42nm ™
GaA s 2 Ceo
Ga s (3 51 Ceo GaA s
. Ceo GaA s
[6'7], Ceo/Si C/Si Ceo/N-GaA s
(3 58 13 Ceo/p-GaA s :
Ceo/p-GaA s : Ceo/p-GaA s
cvV Ceo/p-GaA s , DLTS Ce/p-GaA s
* ( : 19574007)

1997-07-08 ,1997-10-27



Ceo/p-GaA s 651
2
21
100 , (zn) 2 3x 10®/am?®, (V PE)
GaA s , NHOH:H0O2HO
2%: 6%: 92% 10nm. N 2
UHV) Ceo . Ceo
BAL ZERSUM S-500U HV 99 9% Cwo
p-GaA s , 1 33x 10 'Pa, GaA s 200 ,Ceo
1rmﬁn in, Ceo . X
Ceo , @Aarn Ceo
5 03x 10 *an’® , 100 Ceo
200mm.
22 Ceo/p-GaAs - av) -
- - H P34401A Ceo/p-GaA s
1kQ , ,
1 300K Ceo/p-GaA s IV ( ).
GaA s )
1t
) ’ T‘ﬂ o T =300K
: Ceo/p-GaA s 1 5 q0f Con/ p-GaAs
: IV, 10° s . |
-02 -a&  log) v I
, 1 , % otk T e
. : 103 L
J = Jofexpla( MV |- AJRYMKTT- 1} (D) "2 -10 1 2 3 45
Jv . J PV B/ V
Ae Al R 1 Ceo/p-GaA s
: q yn ;K
T q(V |- AadRs)> 3nkT
, (1)
v /dJ = ARs+ nkT /g (2
, (2) Rs n 300K 1
Rs<= 2 1x 10°Q,n= 1 31 Ceo :
2 280 320K , - Q40 AJRs<Q 40v)
g 1/T

(1)

Jo

/T



19

652
6.4 ,
6.2 Coo/ p-GaAs Jo= Jooexp (- qqgf/kT) (3
o 1 ,Joo= 4 0x 10°A /an’® 0%
E 6.01 = Q 631e/. o ,Ceo/p-GaA s
< 5.8F , , Ceo
E GaA s , Co GaAs
361 , Ceo/G&A S
S4T30 30 39 55 3620 Al/Cw/p-GaAs -
1000T - 1/K-! A 1/Ceo/p-GaA s - (c-
V) GaA s GaA s
2 Ceo/p-GaA s Ceo _
) MHz (M odel 410 C+ Plotter)
A l/Ce/p-GaA s cvV 3 60
Ceo Ce, GaAs 50
Cs :
1/C= 1/Ccy, + 1/Cs (4 40
Ceo n (41 E. 30
(200m), , i
6,91 Ces M IS (51 201 AL/ Coo/p-Gas
3 GaA s W= Q 429/, 0k
Qs - 1 1x 10"/am?
0 ! 1 1 I
2 4 Ceo/p-GaAs 0 1 2 3 4
3 , Coo/p-GaA s B/ V
cv ’ 3 Al/Ce/p-GaA s
Ceo/p-GaA s .y
3 4x 10"/am?
Coo/p-GaA s DOLTS) 4
Vr= 5/, V= - 5/, b= Ims, t1= Ims, t2=
10m's ,Ceo/p-GaA's DLTS : p-GaA s
Ceo/p-GaA s Al/p-GaA s ( )
DLTS 4 , DLTS |,
210K 310K H: H:
Q39 Q 52v. , /
DLTS , p-GaA s
Ceo/p-GaA s DLTS , 210K 350K
, Q 37 Q 45¢/. H1
, DLTS : Hi : H.
Hz Hs Hs p-



9 Ceo/p-GaA s 653
GaA s , 12
Ceo Ceo/p-GaA s 11 H,
10 - r=3.91ms
I} 9 —
Ceo/p" 8=
GaA s , Ceo 2L
GaA s Ceo 5 o6l
4x 10°Q- an L
v 4
Coo 2 5l Ceo/p-GaAs
, L
DLTS T
Hs 0 Al/p-Gaas Hi
) l KB
9 7x 10 “an?, Sl e
Ceo ’ Ceo/p- ° 100 150 250 250 3:)0 350 400
GaA s T/K
, Hs DLTS
A 1/Ceo/p-GaA s Cv 4 Co/p-GaA s
Has 2 4x DLTS Al/p-GaA's DLTS
1011/0'712. VR= 5 ,Vp= - 5, = Ims, = 3 9Ims
3
[8 10] Ceo/Si : + 10
[4.5] Ceo/N-GaA s : , TV,
10° Ceo/p-GaA s Ceo/Si , Ceo
GaA s , GaAs n p
Ceo/GaA s ,
2 , ,Ceo/GaA s
Ceo/p-GaA s , 1 )
A 1/Ce/p-GaA s cvV Ceo p-GaA s
, Ceo/p-GaA s Ohno 7
X (XPS) , Ceo p-GaA s
Ceo/p-GaA s GaA s Q 45ev ,



654 19

2 4x 10"/am’ 10° 10%/an* GaAs/ ( SN

GaA's ) (1618l , Ceo/p-GaA s ,
Coo GaA s . , Ceo/p'
GaA s )
4

Ceo/p-GaA s : + 1V 10°
Ceo/p-GaA s GaA s
Q 458/ 2 4x 10" /an?
[1] R J Wiloon, G Meijer, D. S Bethuneetal , Nature, 1990, 348: 621, J L. Wragg, J E Chamberlain, H.
W. W hiteet al , Nature, 1990, 348: 623

[2] S M. Sze, Physicsof Saniconductor Devices (Nev York: W iley), 1981, 848
[3] Y. X Zhang, K. M. Chen, G G Qinetal , J Phys Condens M atter, 1996, 8 L 691
[4] K M. Chen, Y. X. Zhang, G G Qinetal , Appl Phys Lett, 1996, 69: 3557
[5] K M. Chen, Y. X. Zhang, G G Qinetal , , 1997, 18: 75
[6] X D. Wang, T. Hashizune, H. Shinoharaetal , Phys Rev B, 1993, 47: 15923
[7] T. R Ohno, Y. Chen, S E Harvey etal , Phys Rev B, 1991, 44: 13747
[8] K M. Chen, S X. Jin, Y. Q. Jiaetal , , 1994, 15: 716
[9] K M. Chen, Y. Q. Jia, S X. Jinetal , J Phys Condens M atter, 1994, 6:L 367
[10] K. M. Chen, Y. Q. Jia, S X. Jinetal , J Phys Condens M atter, 1995, 7:L 201
[11] K M. Chen, K. Wu, Y. Chen, S X. Jinetal , Appl Phys Lett , 1995, 67: 1683
[12] K M. Chen, Y. Q. Jia, S X. Jinetal , , 1995, 16: 804
[13] K. M. Chen, Y. Q. Jia, S X. Jinetal , ActaPhysica Sinica, 1996, 45: 273
[14] H. Yoneharaand C Pac, Appl Phys Lett, 1992, 61: 575
[15] S M. Sze, Physicsof Saniconductor Devices (Nev York: W iley), 1981, 366 369
[16] F | Hshieh, K. N. Bhat, S K. Ghandhietal , J Appl Phys,6 1985, 57: 4657
[17] FE L. Schuemeyer and H. P. Singh, J Vac Sci Technol , 1981, 19: 426
[18] E C Paloura, J LagowskiandH. C. Gatos, Appl Phys Lett, 1991, 58: 137



9 : Ceo/p-GaA s 655

Rectif ication Propertiesand Interface States of
Heterojunction s Between Solid Ceo and p-type GaA s

Chen Kamao, Chen Yin, Zhang Y axiong, Jin Sixuan, W u Ke, L i Chuanyi

(D eparment d Physics, Peking U niversity, Beijing 100871)

Gu Zhennan, Zhou Xihuang

(Department o Chenistry, Peking U niversity, B eijing 100871)

L iu Hongfei
(Research Institute for N onf errousM etals, B eijing 100088)

Received 8 July 1997, revised manuscript received 27 O ctober 1997

Abstract Solid Ceo/p-type GaA sheterojunctions have been made by deposition of slid Ceo
film on the epitaxial p-type GaA s(100) substrates and their electrical characteristics have
been studied T he ideality factor n isclose to 1 and the rectifying ratio is greater than 10°
at a biasof £ IV. The logarithm of the current at a fixed forw ard bias is a linear function
of reciprocal tenperature, from which the effective potential barrier height of the
heterojunction is detamined to be Q 63¢V. A trap with an energy level O 45¢/ above the

valence band of GaA s at the Ceo/GaA s interface has been observed by the deep level
transient gectrosoopy technique
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