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Performance Optimization of
25—Gbps O-Band Depletion—-Type Silicon Ring Modulators
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We optimize the modulation performance of 25-Gbps O-band Si ring modulators (Si-RMs) based on
couple-mode theory parameters. We show by simulation and measurement that we successfully achieve

performance optimization.
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13 1. Depletion-Type Si—-RM2] T+%

a8 18 AT AFL¥ Si-RMe] T2 E Ho]Ft} Doping region?] %% P: 7x107 cem ™2, N:
3x10" cm™?¢0]H, waveguide width® 450nme} 400nmeo|t}. s Wz Al A}8¥ NRZ signale
-2 Vpe, 4 Vpp, 28|31 25 Gbpsoltl. Si-RMe] #3+4 EA L olgfo] Fo{Z coupled—-mode
theory 71¥F A52 mday 5 4 9t} [2]

a® = (o ——)a(t)—Jf E,) - () Eout(t)=Em(t>—jJ§a(t) )

21(2), (oA alt)= Si-MRM ring resonator® energy amplitude, o2 resonance angular
frequency©|t}. 7= ring?] loss®} ##HH time constant®, %=é+%9] AAA oz Fa 4
o, 72 round-trip loss® <13 YA} time constant® ring?] radiusel] wel g4, o,
= coupling. & <18 WAL= time constant® coupling gapel]l we} gz},

a9 2 °] Aol HER S NRZ signalol tisl A9 x5 2ux #12Hek Si-RM
S5 XEske F AR, 17 2(b)v 1 F e HoFE ARxlolth. 19 2(a)9] 2 PIC
Az QAR HPS] 48 olgate] AAHAT. 7 Si-RMO| WE g, 7, 1Pl effective

-°

refractive index mngp; & —%%5}7] sty 29 2(c)9 Zo] input 29 wavelengthol] W&
transmission curve® Aoz F3a, [2]9F TL WO =E coupled-mode theory 7]¥H
fitting technique& A}83te] ZF parameterE< F=3+9 ).
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— Simulation
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a9 3(a) 5 ol ME eye diagram9| eye area,
(b) 23 3(a)9] 7z} Y AolA eye diagram®] simulation 23} 2 Az}

a8 3(@)E ZF Si-RMY eSS dolr7y] 98] F=3F parametersS ©] 835t coupled-
mode theoryE FXHOZ F & eye diagramS W=, ZF eyed Ho]E normalizedte] DC
voltagedl 9] 73 g, o W&} contour mapl & WERH 1¥olt}. Simulation A], input 3]
angular frequency % resonance angular frequency o, 2] =}e]i= Optical Modulation
Amplitude(OMA)E H W 3}et= 1/V3t2 AT [4] E3F Simulation 235 24 2d Ax
o} 7pHA wrE7] Ykl [3lel yeldE Si-RME H7]% parameterES e alar, e ol
AF8-3F Optical receiver®} Oscilloscope?d] 338k w3k 1173t}

a8 3(b)e 28 3(a)9 ZF YA A eye diagram® simulation 23 ¢} A8 23E HAFH
Atk 1% 3(b)E A EW, simulation Ao} A Ayt dATE & &

oA 2] eye diagram<= %\L‘E i, eye®] Heol7b 7HE A D A A A9 A
37]7} 7 ASs & 7 AL, eyed Wl 7 AHE A AR AS o
A1 ZAEsitts AFEAS 4 = 9k A A9 Si-RME 12-um radius, 300-nm coupling gap, 1
23 400-nm waveguideE 7} Si-RMel s gH o}

B3 E A EAAA YR [Project No. 1006566619 A4S ol =8 ¥ 3]t}
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