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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/mpw-design-rules/process-design-

kit-pdk.

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/mpw-design-rules/process-design-kit-pdk
https://www.cornerstone.sotonfab.co.uk/mpw-design-rules/process-design-kit-pdk
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* Wavelength: 1550 nm
* Platform: 220 nm SOI
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SOI220nm_1550nm_TE_RIB_Grating_Coupler

Wavelength: 1550 nm

Etching depth:
Polarization:
Cell name in GDS lib:

—
™

Dimensions:

10 pm

L |

220 nm SOI (2 um BOX layer)

70 nm (Grating etch depth)

SOI220nm_1550nm_TE_RIB_Grating_Coupler

350 um

N0 L S L
PN <

315nm 315 nm 60 periods

Measured transmission spectrum

Transmission (dB)

152 153 154 155 156 157 158 159 1.60 161
Wavelength (nm)

\%

450 nm

mmmm 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
* Platform: 220 nm SOI

* RIB

Si0,
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SOI220nm_1550nm_TE RIB 2x1 MMI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:

—
™

Cell name in GDS lib: SOI220nm_1550nm_TE_RIB 2x1 MMI

Dimensions:

& N &
7N

" 20 um 32.7 um

\%

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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SOI220nm_1550nm_TE RIB 2x2 MMI

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

Etching depth: 120 nm (Rib design)

Polarization:

—
™

Cell name in GDS lib: SOI220nm_1550nm_TE_RIB 2x2 MMI

Dimensions:

Measurement results:

Loss = 2.2493 dB/unit Loss = 1.7851 dB/unit

Transmission (dB)
s .

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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SOI220nm_1550nm_TE_RIB_90_Degree_Bend

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

Etching depth: 120 nm (Rib design)

Polarization:

—
™

. T SOI1220nm_1550nm_TE_RIB_90_Degree_Bend (Waveguide
Cell name in GDS lib: Width (W): 450 nm, Bend Radius (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

N
o

Transmission (dB)
&
o

Transmission (dB)

A
o

A
3

. . . L | 32 L . . . L X
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Unit Unit
e Loss = 0.030998 dB/unit - Loss = 0.020896 dB/unit
sl 13 F
X -14 - X
o -16r )
S S
S &7
8 -18 x 3
£ £
2 26
. © © 3
= 20+ ~
A7
22 . A8t
_24 L | L L L ] _19 L 1 ! 1 L 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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SOI220nm_1550nm_TE_RIB_Waveguide_Crossing
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)

Polarization:

TE

Ol biEe 6 e | SOI220nm_1550nm_TE_RIB_Waveguide_Crossing

Dimensions: See the drawing in GDS library

Measurement results on different
waveguide width (W):

W: 400 nm W: 450 nm
— Loss =0.17532 dB/unit A1 - Loss = 0.12467 dB/unit
sf2:F
A3 ¢
o -14r
S
§ 15
3
£ 161
=
]
F a7
18 F
19+
_24 Il 1 1 1 ] _20 1 1 1 1 1 I}
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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SOI220nm_1550nm_TE_RIB_MM to SM_TAPER

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

Etching depth: 120 nm (Rib design)

Polarization:

—
™

Cell name in GDS lib: Not in GDS 1ibrary as an individual component. Used
together with grating couplers.

Dimensions:

~

L

\%

10 um 450 nm

Measurement results on different taper length (L):

121 Loss =0.15717 dBlunit

A3+

N
B
T

a 3
s
=
kS
= 12}
s Loss = 0.13498 dB/unit =
2% é
| T
125 16
A3t
) A7t
2 135
| =
kS
8 -14 18 . . . . s . )
= 0 5 10 15 20 25 30 35
Loss = 0.19143 dB/unit < 145 Ui
£
L: 450 pym
10 15 20 25 30 35

Transmission includes the measurement system loss,
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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SOI220nm_1550nm_TE RIB MZI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm
Etching depth: 70 nm (Grating) & 120 nm (Rib design)

Polarization:

TE

O ETE e @R ITiE - SOI220nm.1550nm TE RIB MZI

Diagram:

Total length of arm1: L

e

Heat filament

il

+« 200um -+

Total length of arm2: L+AL (160 um)
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* Wavelength: 1550 nm
* Platform: 220 nm SOI

* STRIP

$i0, I .

Si I 220 nm
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SOI220nm_1550nm_TE_ STRIP 2x1 _MMI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 220 nm (Strip design)

Polarization:

—
T

OalbiEme e IR SOI220nm_1550nm_TE_STRIP 2x1 MMI

Dimensions:

<

N &
7N

~

\%

20 um 31.8 um

Measurement results:

Transmission (dB)

Loss = 3.3056 dB/unit

-65

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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SOI220nm_1550nm_TE STRIP 2x2 MMI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 220 nm (Strip design)

s
OalbiEmne e IRT S SOI220nm_1550nm._TE_STRIP 2x2 MMI

Dimensions:

Measurement results:

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

Transmission (dB)

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
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SOI220nm_1550nm_TE_STRIP_2x1_Ysplitter

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

Etching depth: 220 nm (Strip design)

Polarization:

OB IV RE IV E Not in GDS library

=
™

Dimensions:

40 um

Measurement results:

Waveguide width: 450 nm Waveguide width: 400 nm

Loss = 4.0123 dB/unit . Loss = 3.7101 dB/unit

o
o

1

ey

o
T

“10F

N}

3

.
)
S}

Transmission (dB)
w
o

A

o

Transmission (dB)
)
o

A
o

-50

o
<)

_60 1 Il 1 1 1 ] _60 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



: S um

R

R

10 pm

+dB8B.
“iEEEEEEi;‘ % Engineering and
Physical Sciences
CORNERST?NE Research Council
\_—TTTT14
NaEEEEs”
~agEr”

SOI220nm_1550nm_TE_STRIP_90_Degree_Bend

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

Etching depth: 220 nm (Strip design)

Polarization:

—
™

SOI1220nm_1550nm_TE_STRIP_90_Degree_Bend (Waveguide
Width (W): 450 nm, Bend Radius (R): 5 um)

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

Cell name in GDS lib:

i1 Loss = 0.028084 dB/unit . Loss = 0.013603 dB/unit
12%
-12.5
X
& 13+
) )
S 2 135
c c
Re) Re]
8 - 8 14
£ £
£ . £ 145 X
° E E s
[= [
15
-15.5
16
21 . ‘ . . . | 165 . ‘ . . .
0 50 100 150 200 250 300 0 50 100 150 200 250
Unit Unit
Loss = 0.024654 dB/unit Loss = 0.011593 dB/unit

A M5

300

) T 31
= [ =
Q- kel
3 8 -135
E £
2] [
= c
. © C -14r
[ (=
-14.5
151
20 . . . . . | 155 . . . . .
0 50 100 150 200 250 300 0 50 100 150 200 250
Unit Unit

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

300
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SOI220nm_1550nm_TE_STRIP_Waveguide_Crossing

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

Etching depth: 220 nm (Strip design)

Polarization:

—
ps!

Ol S0 SOI220nm_1550nm_TE_STRIP_Waveguide_Crossing

Dimensions: See the drawing in GDS library

Measurement results on different
waveguide width (W):

W: 400 nm W: 450 nm

Loss =0.14665 dB/unit ) Loss = 0.1195 dB/unit

- iy N
=
'
—_ N
N -
T

-
1

-

w
T

12F
13+
14 F

15+

N
_
N

T

16 |

A7

Transmission (dB)

Transmission (dB)
&

=
)
T

18+

N
'
—_
~
T

A9 F

=y

'
[
'
-
(o]
T

0F

)
i<

Il 1 1 1 I _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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SOI220nm_1550nm_TE_STRIP_MM to SM_TAPER

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

Etching depth: 220 nm (Strip design)

Polarization:

—
™

Cell name in GDS lib: Not in GDS 1ibrary as an individual component. Used
together with grating couplers.

Dimensions:

~

L

\%

10 um 450 nm

Measurement results on different taper length (L):

12 ¢ Loss =0.14237 dB/unit

-125
A3
-13.5
=
T ot
o=
Qo
121 Loss =0.11019 dB/unit @ 145+
E
w
-12.5 5
=

R 460 L2 600 um
S 135
5 I
8 -4 ‘ \ . 1 ; ‘
i £
128 Loss =0.13649 dB/unit 2 10 B 20 » %0 %
S 145 Unit
12,5 a
15
13
135 F 15:5
14 + < -16 .
0 5 10 15 20 25 30 35
145+ Uik
A5+
sss e 300 um
161 Transmission includes the measurement system loss,
= [ , ‘ . . e grating coupler loss and waveguide loss, as well as
o 5 10 15 20 25 30 35 the measured device loss

Unit
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SOI1220nm_1550nm_TE_STRIP_RIB to STRIP_TAPER

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

Etching depth: 120nm and 220 nm

Polarization:

—
™

OB TEEIRT T EE Not in GDS library.

Dimensions:

5pm1

L

450 nm

Measurement results on different taper length (L):

127 Loss = 0.068069 dB/unit

125

Transmission (dB)

o
E 13+
S
3
121 Loss =0.09023 dB/unit =
S 135
125 =
A3 -14 r
o
=
s 13:5
S s : : : : : :
3 0 5 10 15 20 25 30 35
“12x  Loss =0.11916 dB/unit § 14 Unit
g
-12.5 =
-14.5 -
L[]
Ll L: 20 pm
A5+
-13.5
-15.5 .
-14 | 0 5 10 15 20 25 30 35
Unit
14.5
151
L: 10 um
-15.5 Transmission includes the measurement system loss,
i ‘ l l . . . . 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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SOI220nm_1550nm_TE STRIP MZI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm
Etching depth: 70 nm (Grating) & 220 nm (Strip design)

Polarization:

TE

O e e @) [T SOI220nm._1550nm TE STRIP. MZI

Diagram:

Total length of arm1: L

e

Heat filament

il

+« 200um -+

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



* Wavelength: 1310 nm
* Platform: 220 nm SOI
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SOI220nm_1310nm_TE_RIB_Grating_Coupler
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm

Etching depth: 70 nm (Grating etch depth)
Polarization:

Sttt @Rt il SOI220nm_1310nm_TE_RIB_Grating_Coupler

—
™

Dimensions: 350 um

\%

10 um 400 nm

N0 L S L
~

> > < . mmsm To be etched
250 nm 250 nm 80 periods

‘4 Fiber coupling angle: 10 degree

Measured transmission spectrum

Summarized performance:

10+ * Coupling efficiency:
g 5-6 dB
— 15
2 * 1 dB bandwidth:
E 204 > 30 nm
£ 251 * Center wavelength:
1300-1330 nm
30

1.05 126 127 1.28 1.29 1.30 131 1.32 1.33 1.34
Wavelength (nm)
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* Wavelength: 1310 nm
* Platform: 220 nm SOI

* RIB

Si0,
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SOI220nm_1310nm_TE_RIB_2x1_MMI

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

Etching depth: 120 nm (Rib design)

Polarization:

—
™

Cell name in GDS lib: SOI220nm_1310nm_TE_RIB 2x1 _MMI

Dimensions:

<

N &
7N

~

\%

20 um 40.8 um

Measurement results:

Transmission (dB)

- Loss = 3.2885 dB/unit

-20

25

Old data on previous dimension
-30

35

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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SOI220nm_1310nm_TE_RIB_2x2_MMI
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1550 nm

Etching depth: 120 nm (Rib design)
Polarization:
Cell name in GDS lib: SOI220nm_1310nm_TE RIB 2x2 MMI

—
™

Dimensions:

Measurement results:
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SOI220nm_1310nm_TE_RIB_Waveguide_Crossing

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm
Etching depth: 120 nm (Rib design)

Polarization:

—
ps!

Ol iee i 80T SOI220nm_1310nm_TE_RIB_Waveguide_Crossing

Dimensions: See the drawing in GDS library

Measurement results:

- Loss = 0.2123 dB/unit

20 b
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

$i0, I .

Si I 220 nm
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SOI220nm_1310nm_TE_STRIP_2x1_MMI

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

Etching depth: 220 nm (Strip design)

Polarization:

—
T

OB SR T SOI220nm_1310nm_TE_STRIP 2x1 MMI

Dimensions:

<

N &
7N

~

\%

20 um 40.1 pm

Measurement results:

Transmission (dB)

Loss = 3.2885 dB/unit

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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SOI220nm_1310nm_TE_STRIP_2x2_MMI

Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm
Etching depth: 220 nm (Strip design)

—
™

Polarization:
OB SR T SOI220nm_1310nm_TE_STRIP 2x2 MMI

Dimensions:

Measurement results:

- == —=——
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SOI220nm_1310nm_TE_STRIP_2x1_Ysplitter

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

Etching depth: 220 nm (Strip design)

Polarization: TE

OB IV RE IV E Not in GDS library

Dimensions:

40 um

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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SOI220nm_1310nm_TE_STRIP_90_Degree_Bend
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Platform: 220 nm SOI (2 um BOX layer)
Wavelength: 1310 nm
Etching depth: 220 nm (Strip design)

Polarization:

Cell name in GDS lib:
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SOI1220nm_1310nm_TE_STRIP_90_Degree_Bend (Waveguide
Width (W): 400 nm, Bend Radius (R): 5 um)

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

R: S um R: 10 pm
n—_— Loss = 0.010597 dB/unit — Loss = 0.016604 dB/unit
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Transmission includes the measurement system loss, grating coupler
loss and waveguide loss, as well as the measured device loss
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SOI220nm_1310nm_TE_STRIP_Waveguide_Crossing

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

Etching depth: 220 nm (Strip design)

Polarization:
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Dimensions: See the drawing in GDS library

Measurement results:

Loss = 0.24359 dB/unit

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