26 2 Vol.26 No.2

2005 2 CHINESE JOURNAL OF SEMICONDUCTORS Feb. ,2005
RTD PHEMT )
1 1 2 3 4 2
(1 , 100083)
(2 , 100083)
(3 , 100083)
(4 , 100083)
(RTD) PHEM T ,
, RTD PHEM T ,
RTD PHEMT . : ,RTD
1.78,PHEMT 120m§ mm, Vg=0.5V 270mA/ mm. RTD
EEACC: 2550
: TN705 A : 0253-4177(2005) 02-0390-05
GaAs PHEMT ,
1 INo. 15 Gao. gsAS Alg, 25 Gag. 75AS , S-
(RTD) 5 Alo.25 Gao. 75AS
RTD ,
[1,2] RTD AlAY GaAd Ing. 15660_35Ag GaAd AlAs.
, n*-GaAs 3x10%m ® 30nm
Alg 2 Gag 78AS 3x10%¥m-® 150nm
[3] 022
InP RTD HEMT ,RTD HBT Alg 20 Gag 76AS 3nm
4 RTD MESFET S Ing 15.Gag exAS snm
. " . GaAs 0.5nm
MOB IL E(monostable-bistable trandtion logic e AlAs 1. 7nm
ment) RTD (131 GaAs 0.5nm
INg 15G3g gsAS 4nm
RTD PHEMT MOBIL E GaAs 0.5nm
RTD PHEM T AlAs 1.7nm
GaAs 2.5nm
) . )  GaAs 2x10%m-% 10nm
RTD PHEMT n*-GaAs 3x10%m 3 100nm
! AlAs 2 4nm
RTD PHEM T Alg s Gag 75As 25nm
g9 3x10%m-2 2 4nm
’ ! RTD Alg 25Gag 75AS 4nm
PH EM T . |no 15G60 35AS 15nm
Buffer GeAs
2 S| GaAs subsgtrate
1 RTD PHEMT
1 RTD Fg.1 Materia dructure for integration of RTDs and
. PHEM Ts
PHEMT . i-
* ( : G001CB3095)
,1975 , , RTD

2004-02-19 ,2004-04-26 ¢ 2005



2 RTD
Fg.2 <Shematic structure for investigating

3 400

J-Vv . 3
) 5s ,

10s

,RTD

2 : RTD PHEMT 391
3
1 ’ / f
, RTD =
PHEMT / /
Keithley4200 ) i
{ _-//
3.1 RTD T e T e
RTD
, 3 400 RTD Vv
RTD Fg.3 JV curves for RTDs under different anneding
times at 400
) Ce
) , GaAs Ge ,
AuGeNi . 1 ) 370 , ,
RTD 4
. y |r
RTD , [ |
RTD , _ D3p /
5nm Ni/ 100nm AuGe/ 200nm Au , 5 osf / !
Na F | JAS
= 2 1 ’ ’ y | / :
RTD -V .2 RTD i
| J
N
4 370 RTD J-V

Fig.4 JV curves for RTDs under different anneding
times at 370

4 : )
25s 45s,
35s ;
0. 40kA/ cm? , 0. 28kA/ cm? ,
1.4, 3.8V; 45s
, . , 370 :
380
, 5
5 :
15s ,

0. 54kA/ cm? ,



392 26

0. 43kA/ cm?, 1.26, 390
1.38V. , 380 , 15s . 20,40,60s

5 380 , RTD JFV
Fig.5 JV curves for RTDs under different anneding
times at 380 7 390
RTD Fig.7 Hectronics characterigtics of ohmic contacts under
different annedling times at 390
RTD
, , PHEMT ,
, RTD ) .
) : 390 ,
3.2 PHEMT 40s.
3.3 PHEMT
PHEMT
) Al . PHEMT , )
GeNi.  5nm Ni/ 100nm AuGe/ 200nm Au n-GaAs n'-
, 90,, GaAs , . . ,
As n"-GaAs
25 ,
6 n *- GaAs s H202 =7
1( ).

Fig.6 Schematic testing image for Ohmic contact

400 , )
, 15s

Fig.8 Schematic testing image for ohmic contact



2 : RTD PHEMT 393
9 4Imx10QM m -V RTD PHEMT
) , 4im x 100 m
: 20s n'-GAs 11 @ mx@mRTD
30s ,n"-GaAs -V . ,RTD
, 0. 64kA/ cm? , 0. 36kA/ cm? ,
, n’- GaAs , 1.78, 1.04V.
) , RTD
20mA , ) . )
’ 6 il RTD ’
, 1.26 1.78. , 1.0 15v
80 108 20 s ,
3 (61
60
305 [
25
:FE‘ 40 o r
= . 0.20+
20} 2 i
g "
@ I 2 3 & 5 6 = odof
v
0,051
9 les Vs of
Fig.9 Measured lgs Vgscurvesfor gate etching ”‘"—* U‘F . lfﬂ . I‘:“ 4 2.In '
VI
3.4
11 6 mx@g mRTD -V
Fg.11 -V curvesof @ mx @ m RTD & room terrperature
, . RTD 12 Umx10u m PHEMT
, 12 :
, CrAu PHEMT . ,
: , PHEMT - 2.5V,
, : , , 120mS mm, Vg = 0.5V
, , 270mA/ mm.
] ; 10 J(l[
0.5V
251
oV
o W0t I,
fﬁ '5[ 1OV
l10f
. -1.5V
p 20V
AT e el o
10 RTD 00 05 10 s 20 25 30
Fig.10 RTD with arbridge N
4 12 M mx100 m PHEM T lag Vs

Fig.12 lge Vgs curves of Um x 100 m PHEMT at
room temperature



394 26

Conference on Indium Phosgphide and Related Materids,1999:
405
[2] Mazumder P, Kukarni S,Bhattacharya M ,et d. Digitd circuit
gpplications of rewnant tunnding devices. Proceedings of the
RTD |EEE,1998 ,86(4) :664
[3] Maezawa K,OsakaJ, Yokoyama H ,et d. Uniformity of the high
dectron mobility trandstors and reonant tunnding diodes inte-

PHEM T

) RTD RTD grated on an InP substrate usng an epitaxia structure grown by
PHEMT PHEMT molecular beam epitaxy and metaorganic chemica vapour depos-
tion.Jpn J Appl Phys,1998 ,37(10) :5500
[4] ChenC Y,Wang W C,Chiou W H et d.A comparative study of
. RTD GaAs and InP-based superlattice emitter resonant tunneing
PHEMT , . bipolar trand tors. Solid- State Hlectron ,2002 ,46 :1289
RTD PHEM T ’ RTD [5] Chen KJ,Akeyoshi T,Maezawa K. Monostable-bistable trans-
tion logic dements (MOBIL E) based on monolithic integration
of reonant tunnding diodes and FETs.Jpn J Appl Phys,1995,
34(2)B:1199
[6] ZhuBangfen,Huang Kun. Sdf-consstent treatment of three-di-

[1] Akeyosh T Matsizaki H,ltoh T et d. Application of resonant mensona-two-dimensgond and two- di mensona-two- dimensona

tunneling diodes to high-speed digitd ICs. Heventh Internationa resonant tunneling in- double-barrier. structures. Phys Rev B,

1993 ,48(7) :4575

Several Key Processesfor Integration of Resonant Tunneling Diodes
and Pseudomor phic High Electron Mobility Transistors”
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Abstract : Based on the new materid structure for the integration of RTD devices and PHEM T devices,the fabrication processes of
Sparate devices are systematicaly investigated and analyzed ,and processes parameters are given. Besdes,RTD devices and PHEM T
devices acoording to these processes are fabricated succesfully ,and the eectronics characterigtics of fabricated RTD devices and
PHEM T devices at room tenperature are tested ,regectively. These results show that the peak-to-valey current dendty ratio (PVCR)

isincreased to 1. 78 ,the maximum transconductance is 120mS mm and saturated current at Vs = 0. 5 is 270mA/ mm. The research
will be hdpful to establish the conplete processes for integration of RTD devices and PHEM T devices.
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