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Study on Active Optoelectronic Device Packaging Technology
and Reliability
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(The 55th Research Institute of China Electronics Technology Group Corporation,
Nanjing 210016, CHN)

Abstract: The technical approaches and reliability of the active optoelectronic devices were stud-
ied, including coaxial and box-type package structure, electrical and optical parts attachment materials
and fiber coupling system.The characteristics of attachment material for electrical parts and cementing
material for optical parts were compared and analyzed. The structural characteristics of direct and indi-
rect coupling in fiber coupling system were described, as well as the optical window sealing technolo-
gies in indirect coupling, three sealing methods and reliability of fiber and pigtail ferrule in direct cou-
pling.In addition, several reliability verification methods were presented, aiming at the typical failure

modes of active optoelectronic devices.
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Fig.1 Pluggable coaxial package structure
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Fig.2 Typical box-type package structures
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Tab.1 The electrical interfaces of box—type package
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Fig.3 The internal stacking structure of box-type package
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Tab.2 Attachment materials of electrical parts
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Tab.3 Optical parts cementing materials
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Fig.6 Diagram of indirect coupling structure
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Fig.7 Direct coupling between LD and optical fiber

SEAE AT (AR A O X B, 1A R A B RN X
TN RS BE AR RS BE 2R T v o AR F N EOLET /Y
11 7 7 2 — PR FH O s A5 sl AR [ | 0 42 T
AU IS OL R 2 S SR I ) 260 R, ot T
BOCKALF  RAE A BOR TR

3.2 HE

HEER
A PR BT AR R B LR R AR T A
7¢I, BABS 1k SBU8O 24008 Fr 32 B FO S R, R
T OSBRSS AR A 5T A AN AL i, T DUAE A T
LB AR B E BT, AN 8 R IR B i
BRI

3.2.1

K8 BEEOLE
Fig.8 Glass optical window

6 B B R AL 4G 1 T L BK T B IR K i
B, LR L0 T T % R RR A R . — el
FH BR T 325 55 B, X6 R 02 ) £ IR A 4 A AT A 1Y 2
RCFEVE RO 54 7T 0 BT IR B — R Ad X
52 WA 35 /N B TG 5% ) 1) 5 482 3 5 T T8O R —
e XoF O T G A% B A B SR, R B T2 B SR AR X
AR
322 RKEHEZE

A IO T A8 AR B AR R A
P AT REVE PR O B Y 4 Oy g A IO e
PR AT SEVE R B 2 S EEE N . — WOk Ul , % 3
O E A JRAE Z [ 2w & A R BT, Bk
AT 43 Sk W Bl () 2 Bt e A R YT DA g
e TO ME Ry 5], 1 T 375 B8 %) B 42 422 ) 422 34
FE B TR B A E 9 BR .

T A TG B4 B 0] 2 B 0 & Ry
2 & HHOR BRI AT FEMEXT LG o Hod A LB
B 0 AR s RE L H BBE T, S Bk
W TF 2R AT S BT FE R L ER  HA f
FEBORA M, A B, PR 7 R PH 5 sl s #8075
YT In#H 8, BT 48 In 3% S, BHE R ROLHE
i FH IR B A



%3 BEG A A O T AR R BN HOR RO AT SE R A 227

EESaEeS
PO T U5 BE A T4 B 132 0 ] 4 ) 42

Fig.9 Direct and indirect sealing of plane lens
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Fig.10 Optical fiber coupling structure of coaxial package
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Fig.11 Ferrule on box-type housing of direct coupling
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Tab.4 The optical window sealing methods of optoelectronic device
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Fig.12 Diagram of epoxy resin encapsulating structure
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Tab.5 Comparative results of three sealing methods between optical fiber and ferrule

B 5k e B T4
18 52 B 1 T PR ) 2% , L4 4 I
FRMISNE A% TSI A BNBE FRF ORI ) 4 51 S RS SR B A I
TR 4 R %
S 1 A L, T £ 47
e CHBEREE, TIGERENE N R o
sy MR TE G R T2 A A 8 #
: R 5 4 )
St R 2 10 4 T 4 R H B 2 A TR 3
(T R BT 0 2 0 2 2 T &
! g o RIER BB RURL IR £ >320 C M B B B R R W B A B
YRR Il 4 @it

B RO B I T B ol it i )




GER BE B, - A I TR PR R BT 229

BT, H R BRI VA RL I B
ot H A HL 2 MG 22 2 B AE 5 e MIE T

4 T EMERE

4.1 KT

A WOE A 1R S 6 £ 3l TR AR 48 AN AT ik
USSR T G S ¢ T R A VA B A T 2 S )

TO-Can Al 3B 2 4% 0F 2 2 £ Uk B3 07 50
I 7 5 5 3 AR P ST A AR (— i e R U
AAMAIRS ), KB KR R T5 e
BEAE TEIN b G PN A I A2 AR S A O
M R R 48 8 e 1 9 AT Sk o T A 1 4 75 i JA1 30
H AR A5 N S WAL g R ) ERORE T
ESD 2 0 E T, 2 i 45 0t BUSCR A JR0O6 i 1 4%
T LR ) R SRR SN 6 6 T o

F6 AEGEFHREABRIER

Tab.6 Typical failure modes of active optoelectronic device
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