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Introduction
e AMS CHESS| HV-CMOS chip is available for testing

e Preliminary |-V and capacitance results :

o |-V measurement

o C-V Measurement

PPA# |Pixel | Pixel Diode Metal Extra circuitry
width | length | Area opening
Fraction | ratio

PPAOI | 45um | 100um | 30% 13.0%

PPAO2 | 45um | 100um | 50.4% 34.5%

PPAO3 | 45um | 200um | 30% 22.7%

PPA04 | 45um | 200um | 50.4% 44.0%

PPAOS | 45um | 400um | 30% 27.4%

PPA0O6 | 45um | 400um | 50.4% 48.7%

PPAO7 | 45um | 800um | 30% 29.8%

PPAO8 | 45um | 800um | 50.4% 51.0%

PPA09 | 45um | 100um | 30% 13.0% | Special bond pads for E-TCT

PPA10 | 45um | 200pm | 30% 22.7% Without contact ring around each
pixel, but with contact ring around the
entire array having a separate pad

PPA1l | 45um | 200pm | 30% 22.7% With contact ring around each pixel
that violates the design rules by
having a symmetric width. NOTE this
pixel was added twice

PPAI2 | 45um |200pm |30% 22.7% With contact ring around each pixel
that violates the design rules by
having a symmetric width. NOTE this
pixel was added twice

Table 3.2-b Passive Pixel Array pad location
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pixel IV measurement setup

e Substrate: Biased at -HV
e Perimeter pixels: grounded

e Central pixel: grounded

S0 um
Substrate Pad

B Perimeter Pixels \
/ Signal Pad

Perimeter Pixels
Interconnect Trace

100 pum
Center Pixel Signal Pad
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-V curve in CHESS| chip

* No breakdown up to 100V bias voltage
e |-V curve in different pixel array is similar
> Between different pixel size from 45X100um to 45X800um
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PPAO1 | 45um | 100um | 30% 13.0%

—eo— I(A5) - I(A7)
o— I(A7) - I(A7)

PPAO3 | 45um |200um |30% 22.7%

PPAO5 | 45um | 400um | 30% | 27.4%
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-V (single pixel Vs pixel array)

o A3 pixel :

o 45X200um pixel , diode area fraction of 30%
* Large pixel array:
o 45X200um pixel

o diode area fraction of 40%

o 2X2 mm?
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Setup for single-pixel capacitance
measurement

One of CHESS| submission is to measure the capacitance of passive pixel with
different size and diode area fraction

‘o Substrate: grounded
e Central pixel: Biased at +HV

» «Perimeter pixels: Biased at +HV
Substrate Pad
e e Perimeter Pixels \

/ Signal Pad

Coupling
box

45um
35 um

source
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Perimeter Pixels

100 um
Center Pixel Signal Pad Interconnect Trace



capacitance (pF)

ratio wrt C(A8)

Capacitance of central pixel array
different size

with
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O At low bias voltage

O C(A4) is about |/2 of C(A8)
O C(A6) is about |/40f C(A8)

d C(A8) is about 1/8 of C(A8)

PPA # | Pixel | Pixel Diode Metal
width | length | Area opening
Fraction | ratio
PPAO2 | 45um | 100um | 50.4% 34.5%
PPAO4 | 45um | 200um | 50.4% 44.0%
PPAO6 | 45um | 400um | 50.4% 48.7%
PPAO8 | 45um | 800um | 50.4% | 51.0%




Capacitance of pixel array with different diode area fraction

PPA# |Pixel |Pixel |Diode | Metal PPA# | Pixel |Pixel |Diode | Metal
width | length | Area opening width | length | Area | opening
Fraction | ratio Fraction | ratio

03 200 5y 70 PPAO7 | 45um | 800um | 30% 29.8%

PPAO3 | 45um | 200um | 30% 1% PPAOS | 45um | 800um | 50.4% | 51.0%
PPAO4 | 45um | 200um | 50.4% 44.0% = gr
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L C(A3) is about 50%~90% of C(A7) O C(A7) is about 70% of C(A8)



capacitance (pF)

Cbulk/ Cinter-pixel

C(central pixel) Vs C(all pixels)

18%

16 A7,All 9 pixels capacitance

14 A7, central pixel capacitance
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PPA # | Pixel | Pixel Diode Metal

width | length | Area opening
Fraction | ratio

PPAO7 | 45um | 800um | 30% 29.8%
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Summary

e Preliminary I-V and capacitance results for HV-CMOS CHESSI chips

° |-V measurement
Can Biased up to 120V without breakdown
Low leakage current (pA level)

o C-V measurement

The central pixel capacitance at low bias voltage is roughly proportional
to pixel size.

Observe lower capacitance for pixel with lower diode fraction



capacitance (pF)

Caf Cpo

Pixel size=45X100um
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Q C(Al) is about 0.8~1.1 of C(A2)

PPA # | Pixel | Pixel Diode Metal
width | length | Area opening
Fraction | ratio
PPAO]1 | 45um | 100um | 30% 13.0%
PPAO2 | 45um | 100um | 50.4% 34.5%




Pixel size=45X200 um

A3:30% Nwell

A4:50% nwell

A10: 30%, without contact between pixel

Al 1,Al12:30% with reduced contact between pixel
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