
Modules Description Enabled
devices

3 silicon 
patterning steps

3 etch depths in 
220nm Si: 70nm, 
160nm; 220nm  
(193 nm litho)

Strip/rib waveguides, 
various passive 
optical devices, 

silicon taper

Gate oxide and 
Poly-Silicon layer

1 etch depth: full 
poly etch (160nm) 

(193nm litho)

Advanced grating 
couplers, poly-Si 

waveguide

Ion implantation 
in Si

8 implants levels: 
4x n-type and 4x 

p-type

Si carrier depletion, 
injection and 
accumulation 
devices, Ge 

Photodectors, 
doped Si resistors, ...

Ge module
100% Ge(Si) RPCVD 
selective epitaxial 

growth & 2x 
implants levels

Ge Photodectors
Ge(Si) EA modulator 

Silicide tungsten 
contact module

Ohmic contacts to 
doped silicon

Standard CMOS 
contacts plugs

Two-level metal 
interconnect

Cu-based two-level 
metallization

Standard CMOS 
interconnects

Aluminum 
passivation

Aluminium finish 
metallization

Standard CMOS 
interconnects

Deep trench
Deep trench to 

expose edge 
coupler facets

Edge couplers



Parameter Typ.Value Unit Comments

Operation Wavelength 1550 nm O-band designs also available

Electro-Optic Bandwidth (S21) f3dB
24 GHz at 0V bias
33.4 GHz at -1V bias

Modulation efficiency Vπ 12 V thermo-optic Vπ
Optical Insertion Loss IL -2.5 dB not including bias induced loss
Phase-Shifter Length L 1.5 mm
Termination Resistance RT 25 Ohm doped Si resistor

Parameter Typ.Value Unit Comments

Quality Factor Q 3000
Electro-Optic Bandwidth f3dB 45 GHz at 0V bias
Static Transmitter Penalty TP 10 dB 1.5Vpp drive swing
Ring Radius R 5 um

Parameter Typ.Value Unit Comments

Operation Wavelength ~1560 nm
Electro-Optic Bandwidth  (S21)

f3dB
>50 GHz -1V bias
>50 GHz -2V bias

Optical Insertion Loss IL -4.2 dB

Parameter (type 1) Typ.Value Unit Comments

Opto-Electrical Bandwidth f3dB >50 GHz C-band*
C-band Responsivity ~0.9 A/W
O-band Responsivity ~0.85 A/W room temp, -1V bias
Dark Current Id <50 nA

Parameter (type 2) Type.Value Unit Comments

Opto-Electrical Bandwidth f3dB >25 GHz C-band*
C-band Responsivity ~1.0 A/W
O-band Responsivity ~0.94 A/W room temp, -1V bias 
Dark Current Id <50 nA

Single Mode Waveguides Typ.Value Unit Comments

Strip Waveguide C-band <1.4 dB/cm 450nm wide
Strip Waveguide O-band <2.6 dB/cm 380nm wide
Rib Waveguide C-band <0.6 dB/cm 650nm wide
Rib Waveguide O-band <0.7 dB/cm 580nm wide

Fiber Grating Couplers Type.Value Unit Comments

Insertion Loss 2.5 dB C-band*, TE, SMF
I dB Bandwidth 35 nm C-band*, TE
Peak-λ within-wafer control 1s <4 nm

Fiber Edge Couplers Typ.Value Unit Comments

Insertion Loss <2 dB C-band*, Lensed Fiber
I dB Bandwidth >100 nm C-band*
Polarization dependent loss <0.5 dB C-band*

*O-band versions available in PDK
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