Quality Assurance of Compound Semiconductor Devices
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Abstract

This paper describes a quality assurance system for assuring the reliability of compound
semiconductor devices. This system covers all the processes of research, planning, design,
development, manufacturing, and the handling of customers’ requests for semiconductor
products. This system is oriented towards product marketing and ensures that all relevant
departments reach a consensus about product quality. Next, this paper describes the test items
and standards of reliability tests conducted to ensure product quality. A laser diode test is
described as an example of a semiconductor device test, and the test for a microwave power
FET is described as an example of a high-speed, microwave semiconductor and GaAs IC test.
Then, this paper describes various failure analysis equipment and its purpose and some examples
of recent failure analysis using a scanning electron microscope and focused ion beam analyzer.
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Fig.1-Quality assuarance system.

F

000 0000000000000 0G00000000000000C 00000000000B000000(
oon | oooooogoo
0 s
| D0o00000o00o
0
St Sty 3
oof § —
5 0Doooo
; 0
: D00000000000000 |
i 0 v
| < 0oooo
R A S » D00« 00000
oom : it <«{00000n
i DDDDﬁ
i 0oooog OoooQ
i 0
D e e ety SEEEETEREES { ooooQg 00
000 < A | I} [o0od
0D0oop oooooo H
8
[Joooooo

UJITSU.51, 3, (05,2000)



ooooooboooooooboobooooooooboo
gbobooooobooboboooobobobooboo
gboboboobooobobobobooboooban

gooog

e 00DOIDOOODO
000000000000000@MLbMO000nO
D000MPDMIOOODONDDOOOOOOOOODO
TelcordiaD 00 0000000000000 DOOODOO
00000000000 Telcordia GR-468-COREPD O O
D0000D0DO00O0000
000000000000000000000MQWI O
OD0DO00OCDFRIODOO00DGLDO000ODOONOO
0DO000000000000000000000000
0000000000000000000000000
000000000000 00D00000000000
0000000000000000000000000
0000000000000000000000000
00000D000000000D00000000000
000000000000000000000000
000000000000 00D00000000000
D0000000000LTPDOOOOOO00DMRDO
000000000000000
OLLb0000000D0000000D000000Ono
0000000000000000000000000

0-10Lboooooooo

ooooo oooooooooooo
O O
ooooo 000 14,700 m/s8 1,500 G O OO0 0.5 msC
= oo X, ,0v,,0z,,00500
000 202,000 Hz0 00O 196 m/s20 20 GO [
B EDDDD OO0 Xoyozooo 4000400
O ]
0 ooooOooo 10000
%SDDDDD ooooosooi1s00

]
000000000 |00 24500500

LI L
0o000o00o0ooOgooi196N02kgh0OO0OO 500500

L ]
ooooomLwpbboom oo ss00000 10 mwia 5,0000 00O

]
000OPDOCOM OO 20000000 30VvOS5,000000

1 g
ooooooo 00 85002000000

oo 0
0looooooo 0 0 -400 02,0000 0 0
od v 00 -400000 8500
g -
0 EDDDDDDDD 00000300 01,0000 0
O =
=
0o0000o 60 850000 850 RHO 1,0000 0 0

O ]
00 -100 0250 0650000 900 980 RHO

EDDDDDDDDDMDD/DDZODD

oo0o0ooooo

]

000 O 5,000 ppm0
[

500500

L
ESDOOOOO
0

[}
hooo

FUJITSU.51, 3, (05,2000)

oo0o0o0ooooOoO0ooOoooooOoOoOoOooooo
goobbooobbooobboouoobboooobo
gogoboboooobbooobbooobobbooooboobo
goobooooobboooobooooboooobo
gooboooooobo
OLbO0OoOoO0oo0o0ooooooooooooooo
gooooowbDMl 000 0O MQW-DFEB-LDO O O
ggobbooobboobobboouobbbobooobo
0o0o0ooobooowbMO MQW-DFB-LDO OO OO0
gooboboooooscbooobobuooobobooon
0O0O02s50079x 10°000000000000000
goooboooooboooo2nmioobobood
0D0000O000O2s0085x 100000000000
oo0o0o00ooooOoOoOooooooOoOoOoOooooo
gobobobooboooboowLboobobooobooo
goono

e DD IMMIODODDOODDO GaAs ICO
gooboboooobbooobboouobobbooobo
Oo00oU00oooOo0oOoUooooooOoOoOooooo
goobobooobboooboouoobbooooobo
gogoboboooobbooobboouobbboooobobo
oo0o0o00ooooOoOoOooooooOoOoOoOooooo
goobbooobbooobboouoobboooobo
gogobobooobbooobobooobobbooooboobo
goobooooboooobooooboooobo
goobobooobbooobbooobbbooooobo
ooooooooooooooooo
gooooboboooboboooboboooobood
obobobooooobooboobobooooomIeco
gMooooomasoomoooboooooon
ODEIAJO 0D 0ob0ooooboomMILODOmooo
gogobobooobbooobobooobobbooooboobo
goobobooobboooboouoobbooooobo
ggoboboooobbooobboouobobboooobobo
000000000000 0000D0O0D0M GaAsFETO
goobbooobooaobobooo
gbodobobuooobobooobobooobobooa
goobooooboooobooobobbooooobo
gogoboboooobboooboouobobooooboobo
Oo0o0o0o0ooooOoO0oOoUoooooOoOoOoOooooDOo
gooboooooboooboiicoocboooobooo
godobooboooobbooobobooobobbooooboobo
gooboooooboooobooooboooooo
000 TEGO Test Element Group O OO DO OOO

181



0-20GaAsFETOOOOOOOO

03000000000000000B000

dhoooooooooo

|

ooooo ooooo ooooo
|} L] [H]
000 14,700 m/s2) 1,500 GID 0000 0.5 msD 0000000000000 000000000
ooooo 0o x,,0Y,,02,,00300
1,2 1,2 1,2
0 2” T Xoooooooo Hoooooooooo
000 1002,000 HzO 0 0 O 196 m/s20 20 GO O g g
SDDDD OO XOYh Z0 OB 40D Dan o 0000 mSATM OO0 EDDDDDDDDDD
T — Hooooooo doooooooooooooooo
oooooo 00000500500 o Ho00000000000000000
0 00000000

]
00000000000000000
00o0o0oo0g OoooO0o0o0oO0oo0ob0oo0o00o
] Ooo0o0osod0i1o000

oo0o0oooo
LI
ooooooo
0
oooO0oooo0og Oosso00o 8s0RHDL,0000 00
[N}
gooooooog
- =]
gooooooog 0o 2eo0001000

oooOooooooo00000

ooooo0o0o000000oo00o00o
1,0000 00

0080000 8s0RHOOOOOOOO
1,0000 00

g
00o0oo0oood 0023000500
U

gboobooomTecbOomoooooDo

goooooo

gboboooooboobobooooobobooboooo
gbobooobooobooboboooobobobooboo
oooooooooooooooobooooooboobogoo
gbobooooobooboboooobobobooboo
gdddddododooooouoooo-bbobOoD
gdodooouoououoooooooooooooo
gboboooooboobobooooobobooboooboo
oobooooooooo
gbobooooobooboboooobobooboooo
gboobooooood

e IDOODOODOODLOODLODO
gLbboooobooboobooobooooboobooog
gbobooboooobobooobooobooboboogLwb
gbooooobooboboboboooobboooboomo
OOTECO OLDOODOOODOOOOOOODOOD
oooooooooboooTecObDOoOoooOooboOn
gbobooooobooboboooobobobooboo
gobooOooooooOoTeECOOOOOOOODOOOD
ObAuDOO00O0OO0OOOODODOODO
gbo4doowbboboobooooboooobooobab
oooboooomseMmonDOoTECDODOOOOOO
gboboooooboobobooooobobooboooo
ooooooTeCcOODOoO0DOoOoDOOoOooboOobooOOn
oodooooouooooooooooooooo
boooo0omEPMADOODOODODODOOOOOO

182

0oo
Hooooooooo

[1
0000000 mseMm

&
0O0o0oo000MmFrBOOOO gooooooooobooooo
=]

ooo0ooo0o0onDooooO0oo0oo0c
1

]
JO0O0000mMAESIO OO0 |O00000O0ODODODO0O0O0O
HDDDDDDDDDDDDDDD

HEIEIDEIDEIEIDEDEPMAE[]
ooo

HI:IEIDDDEIEDTEMEEI

0
00000000 MFT-RIM|0D00000D00O0D00O000DOO00OC
ooo ooooooooooo

HD]EIDEIEIDDDDPLEDDEID ]HDDDDDDDDDDDDDDD
=]

00000000 sIMSm O
[l

|
goooooooooooooooo
00000000000000000
=]

0-20LDO000O0O0OOOSEMO
Fig.2-SEM cross section of LD module.
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0-30GaAsFETOODOODOO
Fig.3-Cross section of broke-down GaAs FET.
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