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Silicon Quadrature Phase - shift- keying Modulator for 40 -and 100 - Gb/s
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Silicon modulators have attracted considerable attentions for its small footprint and low-cost manufacturing in
comparison with commercial lithium niobate (LN) modulators. In this report, we demonstrate quadrature phase-
shift-keying (QPSK) modulation using the silicon modulator. The fabricated modulator chip has short length of
3.5 mm, which is approximately one tenth of the LN modulator chips. QPSK modulation as high as 64 Gb/s has
been achieved with low bit-error-rate. The silicon modulator will be applied to 40-and 100-Gb/s transmissions.
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Fig. 1. Schematics of modulated signals and modulators for various modulation formats.

A S b0 RIE (EE) - AR SRR T — %
OxFIEERLIZKTH Y, FO0050HEEIIRIEZ, F
PLA DI 2 2RT.

MERMLNTE/ZO00KIZ, F—F 2ot
TED 2 ODWBIZHIED T AERFATHSE. —H,
BPSKE 7 — % Z GO A AHIREE IR 2 5 2850 5

T, AVAZL—Y a3 ICRT LI, HWwIC 180 ° R
%5 2 OONMREEZMHAT A, Cho0ZH AT
i, 1 YRV (1 IoZHRETERT LEDRE) o8
1 bitOE#HZEFF>. —F, QPSKTIE, Iy RAFL—¥
3 VIRT LI 0 TORLRL 4 DOMMIREIZT
— ¥ ZWIEOTFEY. Zoed, 1 YR 2 bit®



40 Gb/s - 100 Gb/s{zr3%l2

B#MERHD. #oT, MLy YA VL —TRET S
&, QPSKTIE 2 D F— ¥ #IETHIENTEX 5.
INLOERESIEZ, ZFIHhrhiT—2%Aa7k
XNy =R (MZD R R LR
WX AEKENE. MZLE ) S5 E0iRIE - 74
WEZ, Zo07 — A% EWMT 5 HOMMHEIZL - TR
5. 0D, K£T— 2R SN AHE R E
JEFE AN L CMHELREST L2 LT, BJpholk
g - A HIREZ HI#§ 5 2 £ AT & 5. OOK & BPSK T
FH—OMZIZ FEoEHENH LI, BRE G4
I ENFhOERETZERTS. —F, QPSK Tid,
BICART EHIICMZID KT — 2 DHIZE 5ICMZL % %
724 A M MZLz FEo R EREPHONE., ThE
NOMZITBPSKEES# KL, ThoDESFIC 90 °
DNMZEZDTFTHEKT S LT, 4 DOMHIRED
RN THIENTES.
2. 2 YUACKHERBOEERE
) a vHEMETIE, WBOMZIO % T — A i
AT BV TESE 512 X 0 oA % il
T57012, FY VT TIARDELHATSY. Fx
VT 7S ARREE, YUV VPOHBEFY Y TIZL
DIRTEATHLBETHS. UT, ZoOBLZHHL
TATMIZER I oML (X 2) L EEREMZ HP$ 5.
MARZE RGOS E R HIE, vV 7RICER ST o
SoATEZFO/BEENY ETSIO, D7 Ty bRk
&éhé(UTﬂ%E%%):03737’uF—°
WL Y)pnEERERINTEY, MAECMHET S
m%ﬁ@b—tzﬁﬁﬁ% LCEMBIZERINLTY
b, F=ErrZah/izy)a yflIZIZEHT Y ) 72
T 5%, pnEATBICEEZRBEMMIENL HEHX Y ) 7
O CHIRAVE U 5. 22 Z 8 OlF & pn & I ELN
ENBENATABEIZEYVEDLDOT, N4 T7TABLEI
IVHBF Y ) 7THEEEZHHTLI LS TES. HlIF

B —

o35y R (S0,

a7 (s

ToS5w R (Si0,)

X2 > o AANZEEE R X

Fig. 2. Cross-section of the silicon phase shifter.
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Fig. 3. Top view of the silicon QPSK modulator.
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