Si Photonics (SiP)

@ Motivation

— More Moore: Continuation of Scaling and Integration.
— More than Moore: New Materials and Technology (photonics).

Photonics Electronics & Photonics in Silicon!

Electronics

“Development of CMOS-compatible optical components is of paramount importance”
(ITRS Roadmap 2009 — Interconnect, p.56)
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Behavioral Model of SiI Ring Modulator

@ Based on coupled-mode theory & verilog-AMS language
@ DC, AC as well as transient simulation & experimental verification
@ Target conference / journal: GFP 2014 (accepted) / OE (submitted)

o (loss)
~0.9692

Modulator
Driving
Voltage

it 7

vin

Wavelength
0]

Ei

f 9

K (coupling)
~0.2317

e
T (through) E
~0.9728

Transmitted Power [dBm]

Normalized Amplitude [V]

o L} L} L} T
o
S5t - h=2
(]
w
&
-10 | - o
w
(]
14
15} . 3
N
©
20} oo O Measured E 3 © Measured ...-_ q
A B C ¥ —simulated =z < - Simulated c
_ﬁ 1 L 'l " 1 " 'l " 1 'l 'l 'l 1
15494 15495 15496 15497 15498 5 10 15 20 25
Wavelength [nm] Frequency [GHz]
(a) (b)
15} 4 +4 .
O Measured O Measured O Measured
— Simulated T — Simulated T = Simulated ]
10} i 1 s g '-,-r.“',_,‘.!
o5} - 4
B
wl # i =

10:19.15;19‘211:19.25:1:-‘30;» 10:19.15;19‘20:19-25:19.30;!9 10;1915'@20'!1'25;»30'09
Time [s] Time [s] Time [s]
(c)
Comparison — our model vs. measurement results

Innovative Research Group



25-Gb/s Hybrid-Integrated Optical Tx

@ Siring modulator & hybrid-integrated CMOS driver
@ Demonstrated 25-Gb/s operation with bonding wire
@ Target conference / journal: 2014 SOC st=Ll 2| (accepted) / JOSK (published)
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