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82 B[R R B ST TIE, EORMSEEHN O, 3 L UMW ITERSE U 7 EEHI I O WL
BHLTWa. 30, ERMY £ viEfRAE Ao s biiE & LT ot s a8 L, 4 F v xuvER
WA R S A e R Ay A I (EADFB) L —7 LA @ TOSA (Transmitter Optical Sub—Assembly) DEAEREHRIZD
WTTIRARTWA. ERLL 72 TOSA 2 W C, 100Gbit/s TD I > F T — K7 7 A 73 (SMF) 10km {55 TR 21TV,
EF v XN TEZT—7 ) —FfEZ2FER LIz LR TND. KIZ, AL, FvrBr e h—78inoER
LR oTND U A YHERIMAE RELTH7 Y v 7 F o THREHMEIRE L, SEEEESGEICHE LR EE Y
2 — /VOREERF T TV D, 51, REMEAIC X 2R GEDREZP LT H700, YIalb—Tg
kD, UL, 7V v FF oy S TO EADFB L— WELERE D JE I S B D B A ATV, RS
DEEZHL ML TND.

WIE (7Y w7 F y FREIEEEAT DB L—V) T, EELHL—V~07 Y v 7T v TGO H
FERIZOWTIRARTWS. 9, 7V v 7' F v FEEFEHINICHE L7z DFB L—ViEoRiHEREE2 b &g, JekE
BV a—VEERL, UAYERE T v 7Ty TRETOREEISERFIEOISE RN, 7V v 7Ty T
BRI EICAEDI THAZ EEHALMNIL TS, MAT, 7V v FF v 7R EE Y 2 — /Lo 25.86hit/s A
TO SMP10km AR b =T —7 U —BfEZ B L7Z E b _RTW 5. RIS, 4T v XNVEEEFHL—VT LA O/h
T TOSA ZERLL, 100Gbit/s BHfERF, SMF30km {5k, &£F v XNV TE=F7—7 UV —@fE2RB L7 BT NS

HAE (7Y v Fy SEIEBMERIN IS FIZAER DFB L —¥% | TIX, EADFB L— Y ~D 7 U v FF v T
WO ROV THLNI LTS, £9, 4 F ¥y RILEADFB L—F T LA TV a—~DT7 VY v I F v 7
BT 2t L, R CERTAEE U o YT Vo — L b ERLL, RIS, s e A b—2 8
PEIZHONWT, vIalb—ray, ER, @HFTORKREITY, 7YV v 7Ty TERENN IR, K722 b
— LB THDH L EEIELTWD. £, 7V v 7 FyTHREY 2 — 2 HNT, 1126bit/s BIfERE,
SMF10km fZEH b =T —7 UV —EERHE LN D T 2R L TWD. KIZ, 7V v 7 F v 78t 8 7+ /L EADFB
L—HFT LA FET 2 —1D 4006bit/s BIEIZOWVWTIRRS. 4 75 8 F ¥ RIA~DF v R/UHHIR I L TiEk, £
JEAHAEFTADD, WA e M SFAEIKICH N SRS TR EFZIEAL TS, 1 Ty rbizh
DEBIZHOVWTIE, BEAKREF AL ZHWEZY I 2 —2 g ko T, BHBELREbT5 2 & T L
TW5. {ERIL7-EY 2 — L& T, 4006bit/s BifE, SMF10km{mifé b BIFART A WIEE L 2 LN TE L
WWARTWB. B#IC, 1006Gbit/s BIYEETF ¥ RV EADFB L —HE ¥ o — L OEEEEIC OV TH LN LTS
HHROLCER & e > T BRI O €7 2 A3 L 2 REBEE I ICRET D L L big, RNy br—v
W2 L DWIRAICEME T 2 7 D ORIGRIEHF N2 8 AT 2 2 L CREfbz R L BTN D. ZhExH
VT, 103Gbit/s NRZAG 5 OWHREIROLTEREZIT, BERTAROEZER Lz Lk Tn 5.

W5 T Ik, AR TELNEREERITL TV D.
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In this thesis, we described the study on the high—speed optical transmitter using the flip—chip
interconnection technique for beyond 100-Gbit/s operation.

In the first chapter, we explained about the demand for the high density and high—speed interconnection
technique.

In the second chapter, we discuss on the problems of the conventional interconnection technique, such
as wire interconnection and flip—chip mounting technique. And we show the novel flip—chip interconnection
technique which can solve these problems.

In the third chapter, we explain about the directly modulated DFB laser using flip—chip interconnection
technique. We proposed the DFB laser structure which is suitable for the flip—chip interconnection
technique. And, the flip—chip interconnection DFB laser module obtained clear eye opening under 25. 8-Gbit/s
operation. Then, we fabricated the 4-channel DFB laser array transmitter optical sub—assembly (TOSA) using
wire interconnection technique. This TOSA achieved error—free transmission over a 30—km single—mode fiber
(SMF) under 100-Gbit/s operation.

In the fourth chapter, we discuss on the EADFB laser using flip—chip interconnection technique. At
first, to confirm an advantage of the flip—chip interconnection technique, the wire interconnection and
flip—chip interconnection 4-channel EADFB laser array modules were fabricated. The simulation and
measurement results showed that the flip—chip interconnection module has the lower electrical crosstalk
and higher modulation bandwidth than the wire interconnection one. And the flip—chip interconnection module
demonstrated error—free transmission over a 10-km SMF under 112-Gbit/s operation. Then, we designed and
fabricated the 8-channel EADFB laser array module. To fabricate the 8-channel module, the electrically
conducting adhesive was used for bonding the circuit board and the chip. The fabricated module obtained
clear eye opening for all channels under 400-Gbit/s operation. Finally, we designed flip—chip
interconnection EADFB laser module for 100-Gbit/s/ch operation. To increase the modulation bandwidth,
the RF via free sub—assembly structure was employed, and the new termination circuit design was introduced
to compensate the bandwidth degradation caused by the package. The 3—-dB bandwidth of this module exceeds
56 GHz, and the clear eye opening was obtained under 100-Gbit/s operation.

In the fifth chapter, we described the summary and the future plan.
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