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Preface

In this document, we summarise the up-to-date designs and their measurement
results of our CORNERSTONE standard components on SOI platforms, at the
same time we are optimising the current designs, adding in new designs, and
gathering more measurement results. Most of the dimensions are given in this
document, whilst a few of them are not. Thus, please use this document
together with our up-to-date GDS library which can be downloaded at
https://www.cornerstone.sotonfab.co.uk/design-rules/

CORNERSTONE provides an MPW service on three SOI platforms, 220 nm,
340 nm and 500 nm, based on which we provide our standard components. On
the 220 nm and 340 nm platforms, we have two waveguide etching depths in
addition to a grating etch and we provide standard components working at
1550 nm and 1310 nm. On the 500 nm platform, we have only one waveguide
etching depth in addition to a grating etch and we provide standard
components working at 1550 nm only. Currently, all of the components are
based on TE mode.


https://www.cornerstone.sotonfab.co.uk/design-rules/
https://www.cornerstone.sotonfab.co.uk/design-rules/
https://www.cornerstone.sotonfab.co.uk/design-rules/
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* SOI220 oband TE RIB_1x2 MMI
* SOI220 oband TE RIB 2x2 MMI
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* Wavelength: 1550 nm
e Platform: 220 nm SOI
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SOI220 cband TE RIB Grating Coupler

Platform:

Polarization:
Cell name in GDS lib:

=
T

Dimensions:

10 pm

Transmission (dB)

L |

Measured transmission spectrum

12 4
14 4
16 4

-18 4

N

220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm
Etching depth: 70 nm (Grating etch depth)

SOI220 cband TE RIB Grating Coupler

350 um

[} [}
\'!< N e

315nm 315nm 60 periods

1.52 1.53 1.54 1.55 1.56 1.57 1.58 1.59 1.60 1.61
Wavelength (um)

Vv

450 nm

msmm To be etched

Fiber coupling angle: 10 degree

Summarized performance:

* Coupling efficiency:
5.5-6.5 dB

* 1 dB bandwidth:
> 35 nm

* Center wavelength:
1550-1580 nm
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* Wavelength: 1550 nm
e Platform: 220 nm SOI

* RIB

S10,

S10,




[ 19
as

[ 1T IN
asse
ases
oenm
asnr
aswr
amr
.’

(®)
(@]
a
Z
m
P o)
wn
-
(o}
Z
m

Engineering and
Physical Sciences
Research Council

SOI220 cband TE RIB 1x2 MMI

4
JEL
Aug
e
-e
8
~l

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:

=
1

Dimensions:

Cell name in GDS lib: SOI220 cband TE RIB 1x2 MMI

& N &
7N

" 20 um 32.7 um

v

Measurement results:

Loss = 3.0621 dB/unit

Transmission (dB)

0 2 4 6 8 10 12 14
Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220 cband TE RIB 2x2 MMI

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:

=
1

Cell name in GDS lib: SOI220 cband TE RIB 2x2 MMI

Dimensions:

Measurement results:

8 Loss = 2.2493 dB/unit B Loss = 1.7851 dB/unit

Transmission (dB)

Unit 0 1 2 3 4. 5 6 7 8
Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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25 um

R

10 pm
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SOI220 cband TE RIB 90 Degree Bend

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm
Etching depth: 120 nm (Rib design)
T
. ‘T SOI220 cband TE RIB 90 Degree Bend (Waveguide
Cell name in GDS lib: Width (W): 450 nm, Bend Radiugsr (R): 25 um) .

Measurement results on varied dimensions:
(Unit: 90° bend)

W: 450 nm W: 600 nm

- Loss =0.10059 dB/unit ) Loss = 0.064523 dB/unit
151
20+ <
) )
T 4
.5 -25 .5
[} 1]
2 & -
. i il
(= =
=35
-40
45 1 1 1 1 1 0
0 1 50 0 0 50 100 150 200 250 300
Unit Unit
- Loss = 0.030998 dB/unit " Loss = 0.020896 dB/unit
A4 S
X 4t %
o161 )
A=l =
5 § 191
B 18+ x @
g g -16
= =
° © © X
= 20+t ~
-7 1
22+ X 18+
.24 I I . I . ) 19 1 . 1 I 1 x
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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220 nm SOI (2 um BOX layer)
1550 nm

120 nm (Rib design)

SOI220 cband TE RIB Waveguide Crossing

Dimensions: See the drawing in GDS library

Measurement results on different
waveguide width (W):

W: 400 nm W: 450 nm

i Loss =0.17532 dB/unit . Loss = 0.12467 dB/unit

N

A2 F

A3+

A4+

A5+

16+

Transmission (dB)

A7

18 1
221

19t

-24

1 1 1 1 J -20 1 1 1 1 1 ]
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss



Transmission (dB)

12

13

14+

A5

A7t

A8t
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SOI220 cband TE RIB MM to SM TAPER

Platform:

Wavelength:

Etching depth:

Polarization:

Cell name in GDS lib:

Dimensions:

220 nm SOI (2 um BOX layer)
1550 nm
120 nm (Rib design)

—~
1

SOI220 cband TE strip MM2SM

L

™~

10 pm

N
~

}

450 nm

Measurement results on different taper length (L):

Loss =0.19143 dB/unit

L: 300 pm

Transmission (dB)

12

Loss =0.15717 dB/unit

X
w
&

-
B
Eil

Loss =0.13498 dB/unit

Transmission (dB)
o

N
[}
T

&
&
T

&
®

L: 450 pm

Unit

Transmission includes the measurement system loss,
grating coupler loss and waveguide loss, as well as

Unit

25

30 35 the measured device loss
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SOI220 cband TE RIB MZI

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:
O @® e e SOI220 cband TE strip MZI

Total length of arm1: L f{‘ﬂu

Heat filament

<« 200um -+

Total length of arm2: L+AL (160 um)

TE
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 Wavelength: 1550 nm
* Platform: 220 nm SOI

* STRIP

Si0, I -
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SOI220 cband TE STRIP 1x2 MMI

CORNERSTONE
AT TT1 1
g

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 220 nm (Strip design)
Polarization:

OLIR B TR eIRTITIEY SOI220 cband TE STRIP 1x2 MMI

=~
™

Dimensions:

< N &
7N

20 um 31.8 um

A\

Measurement results:

Loss = 3.3056 dB/unit

Transmission (dB)

-55

0 2 4 6 8 10 12 14
Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss



Transmission (dB)
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SOI220 cband TE STRIP 2x2 MMI

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 220 nm (Strip design)

Polarization:

=~
™

Dimensions:

OLIRE T TEeRTITIE SOI220 cband TE STRIP 2x2 MMI

Measurement results:

Loss = 3.3073 dB/unit ) Loss = 3.3673 dB/unit

;
w
o
T
Transmission (dB)
N S S ORI C SO
o (4] o [6;] o (6)] o
T T ! T T

A
2]

&
o
T

4]
(8]
1
)]
()]

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Unit Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss



Transmission (dB)

«dBBb.
PIITTITIN

P & Enginccring and
Physical Sciences
CORNERSTONE Research Council
\ ~TTTT L1
NaEEeEEr

SOI220 cband TE STRIP 1x2 Ysplitter

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 220 nm (Strip design)

Polarization: TE

OLIR B TEeIRTITE SOI220 cband TE strip 1x2 Ysplitter

Dimensions:
40 pm
20 pm
Measurement results:
Waveguide width: 450 nm Waveguide width: 400 nm
Loss = 4.0123 dB/unit ) Loss = 3.7101 dB/unit

o
Transmission (dB)
A & Y N
o o o o o
-

[9)
o
T

1 1 1 _60 1 1 1 1 1 1 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12 14
Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220 cband TE STRIP 90 Degree Bend

220 nm SOI (2 um BOX layer)
1550mm

220 nm (Strip design)

e

. 7. SOI220 _cband TE STRIP 90 Degree Bend (Waveguide
ORIR BN TR URE VN RILHE v i) W): 450 nm, Bend Radius (R): 5 um)

Measurement results on varied dimensions:
(Unit: 90° bend)
W: 400 nm W: 450 nm

44 - Loss = 0.028084 dB/unit w— Loss = 0.013603 dB/unit
42 2%
t\\
13 F -125
X

141 A3 F
) )

E S 45} S a35h
{ o= =
= 2 s

861 8 -1ap

w § E "

X} g 17 E -14.5 -
g £

181 15

-19 -155

-20 -16 X
21 . \ . \ . | 165 . . . . . )
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Unit Unit
Loss = 0.024654 dB/unit Loss = 0.011593 dB/unit

Ay 57

A2 \ 12

Aot 1251
A4t
A8t
a5t _
2 135
A6t
4t
a7t
i 145}
A9t s

-20

10 pm

L]
L]
Transmission (dB)

Transmission (dB)

R

. 155 . . I . . )
0 50 100 150 200 250 300 0 50 100 150 200 250 300

Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss



Transmission (dB)
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220 nm SOI (2 um BOX layer)
1550 nm

220 nm (Strip design)

SOI220 cband TE STRIP Waveguide Crossing

Dimensions: See the drawing in GDS library

Measurement results on different
waveguide width (W):

W: 400 nm W: 450 nm

1. Loss = 0.14665 dB/unit Loss = 0.1195 dB/unit

N
'

N

N

Transmission (dB)
& RI N L 2 s
~ ] (4)] B w N
T T T T T

B
o
T

1 1 1 1 J -1 9 1 1 1 1 1 ]
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220 cband TE STRIP MM to SM TAPER
Platform: 220 nm SOI (2 um BOX layer)

Plaform:

1550 m

220 nm (Strip design)

T
SOI220_cband TE MM2SM_taper
Dimensions: L

}

10 um 450 nm

Measurement results on different taper length (L):

12 ¢ Loss = 0.14237 dB/unit
-125
A3}

-13.5

'

Sa

B
T

<121 Loss =0.11019 dB/unit

Transmission (dB)
=
(9]

'
— 2
(&)

T T

-16.5

_16: L: 600 um

Engineering and

CORNERSTONE Research Councll
—

Transmission (dB)

g 135
= 165
kel
8 14 A7 .
- £
125 Loss =0.13649 dBlunit @ 0 ° 10 ’o20 % %0
© 1451 Unit
-125 2
sl 50 L: 450 pm
135+ BT
al ” : ; 1 : : ‘
0 B 10 15 20 25 30 35
45 Unit
-15
w5 Ls 300 pnm
A6 f Transmission includes the measurement system loss,
o ‘ ‘ , , , % grating coupler loss and waveguide loss, as well as
0 5 10 15 20 25 30 35 the measured device loss

Unit

35
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SOI220 cband TE STRIP_RIB to STRIP. TAPER
Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120nm and 220 nm
Polarization: TE

SN e R TR SOI220 cband TE rib2strip taper

Dimensions:

Suml

L

450 nm

Measurement results on different taper length (L):

127 Loss = 0.068069 dB/unit

42571

A3+

[ Loss =0.09023 dB/unit

Transmission (dB)

1257

13t 4t

Transmission (dB)

o
=
S -135
s - . : : 1 : : ‘
3 0 5 10 15 20 25 30 35
12 Loss = 0.11916 dB/unit § 14t Unit
g
125 =
-145
L: 20 pm
13 F
A5 F
-135
15,5 s
14 F 0 5 10 15 20 25 30 35
Unit
145
51
L: 10 um
155 Transmission includes the measurement system loss,
6 ‘ ‘ ‘ . . . . grating coupler loss and waveguide loss, as well as

0 5 10 15 20 25 30 35

the measured device loss
Unit
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SOI220 cband TE STRIP MZI

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm
Etching depth: 220 nm (Strip design)

-e
8
~l

TE

Polarization:
O E e @ i Hie | SOI220 cband TE strip MZI

Total length of arm1: L f{:ﬂll

Heat filament

<« 200um -+

Total length of arm2: L+AL (160 um)
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SOI1220 DC1550HPO1 Integrated

Platform: 220 nm SOI (2 um BOX layer)

Wavelength: 1550nm £ 3nm

Producer Shijia Photons

Model number DC1550HPO1

Ol lhein e @ i Usable as part of Full/Half Design Templates

Optical power >1 mW total optical power into the edge
coupler

Laser footprint,
Imm x 0.25mm

Dimensions:

Laser trench etch, 2mm x 1mm

= 1

Edge coupler

~
s

Exclusion zone
2.5mm X 2mm
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SOI1220 DC1550HPO1 Integrated with GC

Platform: 220 nm SOI (2 um BOX layer)

Wavelength: 1550nm £ 3nm

Producer Shijia Photons

Model number DC1550HPO1

Ol lhein e @ i Usable as part of Full/Half Design Templates

Optical power >1 mW total optical power into the edge
coupler

. . . Laser footprint,
Dimensions: L x 0.25mm 0
Laser trench etch, 2mm x 1mm %D
- — g
Q
S}
o
= il ||
3
- 1 3 ¢
on
3 g =
=
e -
%
S

Exclusion zone
2.5mm X 2mm
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SOI1220 DC1550HPO1 Integrated or GC

Platform: 220 nm SOI (2 um BOX layer)

Wavelength: 1550nm £ 3nm

Producer Shijia Photons

Model number DC1550HPO1

Ol lhein e @ i Usable as part of Full/Half Design Templates

Optical power >1 mW total optical power into the edge
coupler

Laser footprint,
Imm x 0.25mm

Dimensions:

Laser trench etch, 2mm x 1mm

N
Edge coupler

Focusing GC

Exclusion zone
2.5mm X 2mm
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* Wavelength:
Broadband

e Platform: 220 nm SOI

-S01_PD

* OSI Optoelectronics
(FCI-InGaAs-300B1)

Engineering and
Physical Sciences
Research Council
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SOI1220 PD FCI300B1 Plain

220 nm SOI (2 um BOX layer)
Wavelength: 900-1700 nm
OSI Optoelectronics

Model number FCI300B1
OLIbBe TEeN R ITEY SOI220 PD FCI300B1 Plain

Responsivity >0.5 A/W @ A=1550nm based on GC
performance

Dimensions:

Exclusion zone

Physical PD size

250 pm
< S Cathode

Active area, 3300 um,
centred at (0,0)

Anode
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* Wavelength: 1310 nm
 Platform: 220 nm SOI

Engineering and
Physical Sciences
Research Council
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SOI220 oband TE RIB Grating Coupler

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm

Etching depth: 70 nm (Grating etch depth)
Polarization:
O IhEtntin e R iliE s SOI220 oband TE RIB Grating Coupler

=
T

Dimensions: 350 um

N\
y

10 um 400 nm

[} [}
\'!< N e

250 nm 250 nm 80 periods

N Fiber coupling angle: 10 degree

msmm To be etched

Measured transmission spectrum
Summarized performance:

10 * Coupling efficiency:
) 5-6 dB
‘C’ -15 4
2 * 1 dB bandwidth:
£ 20- > 30 nm
£ 25 - * Center wavelength:
1300-1330 nm
-30

125 126 127 1.28 129 130 131 1.32 133 134
Wavelength (um)
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 Wavelength: 1310 nm
e Platform: 220 nm SOI

* RIB

S10,

S10,
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SOI220 oband TE RIB 1x2 MMI

4
JE\
aus
e
-
.
~l

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm

Etching depth: 120 nm (Rib design)
Polarization:

Cell name in GDS lib: SOI220 oband TE RIB 1x2 MMI

=
1

Dimensions:

<

N &
7N

20 um 40.8 um

A\

Measurement results:

- Loss = 3.2885 dB/unit

-20

=25

Old data on previous dimension
-30

Transmission (dB)
w
(9]

-45 |

-50

-65

0 2 4 6 8 10 12
Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220 oband TE RIB 2x2 MMI

0

(@)

x
‘z
m

X

wn
‘!|3
Z

m

A\

yL [
AEe
asa
oaa
was
A [ ]

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:
Cell name in GDS lib: SOI220 oband TE RIB 2x2 MMI

=
1

Dimensions:

& N & N
™~ 7N 7

Measurement results:
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220 nm SOI (2 um BOX layer)
1310 nm

120 nm (Rib design)

SOI220 oband TE RIB Waveguide Crossing

Dimensions: See the drawing in GDS library

Measurement results:

” Loss = 0.2123 dB/unit

-20
22
-24

-26 [

Transmission (dB)

-28

-30

-32

0 10 20 30 40 50 60
Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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 Wavelength: 1310 nm
* Platform: 220 nm SOI

* STRIP

Si0, I -
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SOI220 oband TE STRIP 1x2 MMI

CORNERSTONE
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g

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm

Etching depth: 220 nm (Strip design)
Polarization:

OLIRE S TEeI T ITIEY SOI220 oband TE STRIP 1x2 MMI

=~
™

Dimensions:

< N &
7N

20 um 40.1 um

A\

Measurement results:

Loss = 3.2885 dB/unit

Transmission (dB)
A A %) ,
6] o (6]

0
o
T

n
o

0 2 4 6 8 10 12
Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220 oband TE STRIP 2x2 MMI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm
Etching depth: 220 nm (Strip design)

=~
™

Polarization:
ORI B TEERTITIE SOI220 oband TE STRIP 2x2 MMI

Dimensions:

& N & N
™~ 7N 7

Measurement results:

ﬁ
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SOI220 oband TE STRIP 1x2 Ysplitter

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm

Etching depth: 220 nm (Strip design)

Polarization: TE

OLIRE T Ee TR SOI220 oband TE strip 1x2 Ysplitter

Dimensions:
40 pm

N
Vv

20 pm

Measurement results:

Loss = 4.5006 dB/unit

Transmission (dB)

Unit
Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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220 nm SOI (2 um BOX layer)
1310 nm

220 nm (Strip design)

SOI220 oband TE strip 90deg bend (Waveguide
Width (W): 400 nm, Bend Radius (R): 30 um)

Measurement results on varied dimensions:
(Unit: 90° bend)

R: S pm R: 10 pm
— Loss = 0.010597 dB/unit - Loss = 0.016604 dB/unit
18}
-18TF
185
~ .19 +
A9t -
c
S
195 B 20t
E
w
=
-20 - o
= 21F
-20.5 -
221
=21 X
_21.5 1 1 1 1 ] _23 1 1 /| 1 1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Unit Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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220 nm SOI (2 um BOX layer)
1310 nm

220 nm (Strip design)

SOI220 oband TE strip crossing

Dimensions: See the drawing in GDS library

Measurement results:

Loss = 0.24359 dB/unit

Transmission (dB)

-34

0 10 20 30 40 50 60
Unit

Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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