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Development of high growth rate MOCVD system(UR26K)
for large diameter substrate(8 inch X 6 wafers)
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We have developed 8inch X 6wafers MOCVD reactor (UR26K) for mass-production
of GaN based power device that is growing rapidly in recent years. This reactor
size is one of the largest. By taking into consideration of an in-house scaling law
for UR26K, we have modified the growth condition of the previous model UR25K
(6inch X 7wafers). As a result, we have obtained uniform AIN film thickness and Al
composition distribution of AlGaN on 8 inch silicon substrate, which are comparable
with those of UR25K.

Electrical properties of AlGaN/GaN HEMT structure are sheet carrier
concentration of 1.15 X 10"* (cm™) and electron mobility of 1660(cm?/Vs). These
results were even superior to a smaller scale reactor.
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Fig.1 Schematic drawing of UR26K reactor
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Fig.2 Thermal uniformity within a wafer plate(Law data)
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Fig.3 AIN thickness distribution in dependent on total
carrier gas flow rate (With only revolution)
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Fig.4 AIN thickness distribution in dependent
on total carrier gas flow rate by simulation

KICHKMBEIE —ET3HEF (V- I -Top) D it
BNT VA% 2 Z e Wy O BRI N 73 A1 %2 Fig.5 1R
T HENTVAZEV -1 -Top=1:1:1H5V -1
~Top=1:1:3IKEZ =& T ARE N OMEER
MWWFELLTED, T OME O EIA O M IC i
MERMNED DB 2R L TW05D, FERICV -1
~Top=1:1:2DWME/NT VAT, BREmHANE—EE
1 1.8% MIEEEERLE KD ENThoT,

1600
1400 —
'E 1200 S -9 |
P—_——
€ 1000
£
Y 800
o e
T e ——V-lll-Top=1:1: 1
<
~8-V-[ll-Top=1 : 1 :3
% 400 s
G —=V-ll-Top=1:1:2
200
0
0 20 40 60 80 100

Distance from wafer centaer(mm)

Fig.5 AIN thickness distribution in dependent
on carrier gas flow balance



KB HBEERER No.31 (2012)

Fig.6138 17 > F >V a M i AIN Z R L 7=
BEDORIEY—MA R LU, UR25KICE VT Y O
VHEMR AT AIN 2 BT % 5565 O IRl AT 0 X —
U VT EMFCDWTHICHENT V A2 iiEtd 5 C
ETE1.8% LTV YYD — IR EEY — 7215
BT EMNTET,

2000
1800
E 1600
€ 1400 —
c
EJ’ 1200 Ave ; 1.4 um/h
5 1000 - o
£ 800
& 400 Direction-of watercenter
200 —
0
0 20 40 60 80 100

Distance from wafer center(mm)

Fig.6 AIN thickness uniformity on 8inch silicon substrate
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Fig.7 Relationship between TMA flow and AIN growth rate
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Fig.9 HEMT structure
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Fig.11 Sheet carrier density vs Mobility
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