Impact of guard ring in CV measurement
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Capacitance [pF]
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Basic information of HPK W8 single pad sensors

* Type: 3.1

* Thickness: 50um

* Breakdown voltage: 250V
 Full depletion voltage: 40V

 Capacitance at full
depletion: 4pF
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Guard ring from CV data
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Comments from Vagelis: By leaving the GR floating, the potential on it is not zero but ratber
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increases with biasing voltage until it asymptotically reaches the optimal value.



Capacitance [F]
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Guard ring for LG1_SE?2

Single guard ring

Legend:
- GR floating
- GR grounded
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Capacitance [F]

Guard ring for LG1_SE3

0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

Single guard ring

230040

Unit [ ¢ m]

70040

1300

1,300

2600+40

Legend:
- GR floating
- GR grounded
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Capacitance [F]
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Guard rings for LG1_SES

Two guard rings

Legend:
- GR floating
- GR grounded
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Capacitance® [F?)]

Capacitance [F]

Guard rings for PIN1_SE5

70

60

50

40

30

20

60

50

40

30

20

10

x10%'
__ HPK-SMPL-3.1-W8_Single PIN1_SE5_wo_GR-to-Eanh
= HPK-SMPL-3.1-W8_Single PIN1_SE5_w_GR-to-Earth

60 80 100

Bias voltage [V]

x107'
I~ e HPK-SMPL-3.1-W8_SiIngle PIN1_SE5_wo_GR-to-Eanh
I~ e HPK-SMPL-3.1-W8_SIngle PIN1_SE5_w_GR-to-Earth
- | 8V, 8.7pF
- | 15V, 6.0pF
- 1 1 1 I 1 L 1 I 1 1 1 [ 1 1 1 I 1 1 1 I

|
0 20 40 60 80 100
Bias voltage [V]

Doping profile [cm"’]

500

400

300

200

100

Same layout as LG1_SE5

Two guard rings

Legend:
- GR floating
- GR grounded
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