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Abstract

We fabricated PIN-Photodiodes with a single mode fiber for analog communications and analyzed characteristics of the
devices. The fabricated PIN-Photodiode shows a bandwidth of 1.5 GHz, a dark current of 20 pA, a capacitance of 0.48 pF,
and the responsivity of 0.9 V/W, a second order distortion of -72 dBc. In this paper, we developed a new optical
packaging technology that is aligning in real-time monitoring of both responsivity and IM2 characteristics. As a result,
responsivity has been improved by 0.03 V/W, and also IM2 has been improved by 3~5 dBc. On the other hand, failure
ratio has been reduced by 3.5 %.
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Fig. 2. IM2 spectrum for two-tone signal.
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Fig. 9. Capacitance measured results of PD.
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Fig. 13. The IM2 characteristics measured results of PD.
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IM2 vs. DC-Responsivity
-80

4 0Old active alignment
_75 |0 New active alignment na; ES"%’%E’ =
rfﬁ ﬁ%‘g HEro ?‘n
-70 Aﬁ: X rgig—m O E—
Aoy
g 65
m /
E 1
g -60
.55 b S S
50 |—
-45 :
0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
DC-Responsivity [VIW]
a8 17, 7|& Y YAD 2R FE 2o Hln
Fig. 17. Comparison between the existing alignment
method and new alignment method.
iIM2 vs. DC-Responsivity
-80
o New active alignment .
a_%"8
75 a o
afe ¢ E 8
”EEEEE .
70 2agg 55
5 6850
E 65 i
kA
£ 50

-55

-50

-45
0.65

0.70 0.75 0.80 0.85

DC-Responsivity [V/IW]

a2 18 DC responsivityoll thE M2
Fig. 18. IM2 versus reverse DC responsivity.

0.90 0.95 1.00

’é}, M2+ -72 dBc 01%01_’11, C
2 V/W oldt, IM2& -72 dBc °3t
IMZ7} ur“ BA9} $9Es U
2 SHE9 IM27}
S 2 &) fElAE Aol S0t
S gof st} ayE=E /&9 AY v
SHER 2y s 4 o—r°ﬂ
Hoju E4o] ymAAY F&o]
BAEA Hok mEtd & dFelX e
2%‘59} IM2gks 25 EYHEY st Adse Wy

= o
do du ko

> K M

#H.o.
i =1

HEEE ARHB) dato]
,L.er IMM FABAE 71EY X-Y FEHA0d

active alignment)ol] 9|3t A7} & =FA Atg Al

Lo
'le

197

H42HSDH3 = 23

HHk2l(New active alignment)& H) il
Ao A AT FELAE o8
2 003 VW 271 3o, IM2 &
dBc7t A=A T, IM29] F4 9 HAY
7% @5\_3# EFHE U 189 188 B =&
A A M2 FFEWAE o] g8t A &g A
()9 SHE9 IM29 FABAE YERE 540
PIN-PD #7]1AAAANM FHE08 V/Welid)

IM2(-65  dBcol3h <] gHE A 71 4]

PIN-PD7} ¢ 12 % A= 2 ol 3§
wire bonding3elA Aol &% PD chipol
WAL, TO can sealing 8 oA ball lens7t A&
o2 dAEY dRE $HES IM2E EYEH
o obrE YA E HF‘EL°1 Holke SH=9 IM2gko]
MEA g Aoz Hel PIN-PD #7]A®te PD
chip 2t 9] §-33 BEHo2 oSk

D

e

|
CJO

fo 1 £
s
o8
=y
2
10

=

w B oo 2 e

-~J

2 o ox oo M

xe_ﬂrmm

olo

5

A~ .0,
— =

4
B oz Mo
o o

oz

o @ b T

=

e Az & =oAL PHE o835
PIN-PDE A& 73% IM2E  FdBc(3~5dBm) % %=
Aol 7bsdta, BHERE 35%01d #2AE F 9

o Eg HEY focal lengthE 23E 4¢ 2~3dBc
Axe] IM2g= 7]14‘1%L "F A

v.&d g

Ir

PIN-PD 714 #AolA 71E] &

td Ir~1r1
K3

L

A of
oo oo ox

to 2

"U-I%OEF
o

ol
i

tE ox H oz

_O‘ll‘
)
o,
R
oo
X

N
N
i

p

ot oo oX

i al
!

ox
tjo

tod SHES IM2
#7148 7S MEstdet. 1 A A analogd
PIN-Photodiode®] IM2 54-& 3~5dBm A% Z7}A
Horwl PHgHo2 72 dBc o5t ¢+ S ¢
Bl PIN- Photodiode®] #|2to] 7h3t%ich

B =8dA Ak PD AEE AFE
A2+t analog-8 PIN-Photodiode= ™%
o] 15 GHZOV‘“]‘?JO“L A A F(dark current)E
o] 1, A& capacitance)< 045 pFol oy, 9=
(responsivity)= 09 V/Welx, 2i (M2,
second order distortion)¥ -72 dBc® CATV #&A| 2=
de A 873t 29E AR

ol

?S
Lol

] B3}
Z (bandwidth)
= 20pA



24 Analog® PIN—Photodiode®| & Hi7|X Jl& Y EM AR ol &0l 9|

HA1EH

1 =4, T34 “PHEMTE °]&% 750MHz
CATVEE & /) Ax3sts] =84, A2
H, ARZE, 72-76%, 1997\d 1€

[2] T. E. Darcie, and G. E. Bodeep, “Lightwave
subcarrier CATV transmission system” , IEEE
Trans. MTT, Joint special issue, vol. 38,
pp.524-533, 1990.

3] V. B. Gorfinkel, and S. Luryi, “Fundamental
limits for linearity of CATV lasers” , J. of
Lightwave Technol., vol. 13, pp. 252-260, 1995. 5.

[4] Govind P. Agrawal, “Fiber-Optic Communication
System” , John Wiley & Sons, Inc. 1997.

[6] 294, o|A3}, “RF AYE Q] Passive IMDel| #
& A" AxRFsts =8X, 11#, A23,
268-272%, 20003 2€

[6] Allen R. Michelson, “Optoelectronic Packaging” ,
John Wiley & Sons, 1997.

[7] Keith J. Williams etal, “Nonlinearities in P-I-N
Microwave Photodetectors” , IEEE J. of Light
wave Technol., vol.12, no. 1. pp.84-96, Jan. 1996

[8] D. Derickson, “Fiber Optic Test and Measure
-ment” , Prentice hall, Inc. 1998.

VS PN Rl |
o] & oi(H34Y) A 7] EIY)
20013 -$ugw WxF e 19813 e digta HAE e
Al ¢ Al 4.
2006 ZEUstn A7 AAGR 19833 = #Erled A7) &
T8t HA 4. HAALF et AL E4.
20013~ A LAgAA 25 1983d &= #3rjsd H7 ¢
AAg et whAL 4.
FAAEE ofgdEa A HA 19831 ~1991'd A AR HEARE AUdd+4.
3}> 191d~&A FFdn ZRFNFGHE 25
<FBARE: FFENEA 22 2 TH, FA
A A>

(198)



