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Reason of Method Test Background
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* From the early study, | said the background didn’t S.0E-13
have problem. They didn’t have oblivious gap. o __

However, during the background check in the ) obts o Method2

beginning of testing | found the value background L0E13 "M\‘MW*\%‘-WM
became |arger and more unstable (Method 1) 0.0E+00 : : . : - : - : . . . .
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these channels with CV curve to check state.
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However, the capacitances form the CV curve are s L Keep 100V
lower than keep 100V to measurement, so the re- Y EE
measurement value will lower than other § [ " GV Cune @100V

measurement. It will increase measuring time or 5
complexity of definition rank.
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Process of Program

* The bias voltage and AC test signal are come from different models (same instrument but different model).

Initialization

[ Connect ]

initialize

\ 4

Rise bias voltage

Set parameters and mod

Turn on bias
output = OV
v
Wait 3 seconds

Set Relay matrix
Connect to channel 1
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Wait 0.1 seconds

v

Set delay = 0.1s
Sample =1
Raise bias 5V

v

\ 4

Run the
measurement

Measurement

Set delay = 0.01s
Sample =9
Run the measurement

v

No 100V ?

Yes

Set relay matrix to next channel

v

Wait 0.1 seconds

v

Run the
measurement

No m Yes

End

Reduce bias

A\ 4

Clear setting
disconnect
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Measurement Process Test

e Because result of CV curve and integral time test didn’t change, | try to add one extra step between measurement to test.

» After step of bias rise, the voltage always keep at 100V, but in method 2 | set again the bias from 100V to 100V before the
measurement.

Method 1 (initial)

Method 2

Set delay = 0.01s
Sample =9
Run the measurement

v

> Set relay matrix to next channel

No

v

Wait 0.3 seconds

v

Run the
measurement

Channel
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Yes

Set delay = 0.01s
Sample =9
Run the measurement

v

—»| Set relay matrix to next channel

v

Wait 0.3 seconds

!

I Set Bias = 100V I

\ 4

Run the
measurement

No Yes
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Compare the Result of CV Curve and Method 2

* After re-set the bias before measurement, the behavior is similar to CV curve.
 Compare with method 1 the capacitance is closer to CV curve and the fluctuation is smaller.
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Compare the Result of CV Curve and Method 2

* The result of method 2 and CV
are the same.
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ND

Bias Output Check

* The flotation always smaller (<0.2mV) in both methods.
Comparing with test signal (30mV) the flotation can be

ignored.

Method 1 (initial)

Method 2

Set delay = 0.01s
Sample =9
Run the measurement

v

> Set relay matrix to next channel

v
Wait 0.3 seconds

v

Run the
measurement

v

- V1

Run the
measurement
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Set delay = 0.01s

Sample =9
Run the measurement
v

Set relay matrix to next channel

v
Wait 0.3 seconds

¥

Run the
measurement

!

I Set Bias = 100V I

v
1vz
Yes

V1

Run the
measurement

No
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Broken Sensor Test

* Using the knife to break surface of bad
sensor. (show in the top photo)

| can’t control and sure what kind of
damage that | made, but we can easy
identify the bad channels from the
measurement.

 Almost broken channels has higher
capacitance. It is maybe caused by |

—~ 1.0E-09
broke the oxide to short to PN junction or g
parallel with other capacitor? § 10610 P
. . S n
e The smaller value is close to floating .
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Summary The State of testing

11581
1152
1153
1154
1155
1156
a7
1158
1159

11581
1152
1153
1154
1155
1156
1187
1158
1159

* The broken channels can be defined easy from testing.

Serial Mo. TypeA-| Typed-ll Serial No. TypeB-| TypeB-Il

Typeh Dane? Daone? TypeB Dane? Dane?
* Re-set the bias before measurement could get better fm ?121
result, but still doesn’t know the reason after discuss with 1132 132
. . . . 133 O 1133 a O
engineer of keithley. From the bias output check, | think 134 134 0 0
the voltage didn’t have large fluctuation. 135 135 0 0
1136 1136 O O
* Anyway, this change can improve the measurement, so | 1137 1137 O O
will use this method to keep sensor testing. - e 8 8
* First, done the measurement of new sensors. When there 1140 1140 0 0
: L : 141 1141 O O
are enough data to build distribution, it can help we to 142 1142 0O O
decide the rule to define the state of each channel. If we 1143 1143 0 0
. . . 1144 | 1144 O 0O
still have time, re-measure previous sensor to upgrade 1145 O 1145 0 0
data 1146 O 1146 O O
. 1147 O 1147 O O
* The probe card of IV measurement also done, so also can 1145 O 1148 O O
_ . 1149 O 1149 O O
start the IV testing after CV testing. 150 0 0 1150 0 0
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
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Measure Capacitance with different methods

During measure type B sensor, | found when |
measure CV curve on single channel, the capacitance
is obviously lower than keep 100V to scan each
channel. Therefore, | measure the CV curve of all
channels and compare with bias scan value.

Each measurement point in CV or bias scan are
measured 9 times to calculate average and rms.

Parameters | Bias Scan Ccv
step 5V / 5V 4
delay 0.1s / 0.01s
Raise voltage
sample 1 9
Raise in Channel 1 Each channel
Switch
channel delay f 0.3s \ \ 0.3s
Measure at delay k 0.01s ) \ 0.01s
>4
100V sample N 9 / 9
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B o 100V Bias Scan
[ e CV Curve @100V

25:__ ..................................................................................................................................................
2;. .............................................................................................................................................. B

15__ ........................................................................................................................................
i @ ]

Fq'@#%@#é b ooy, ‘}’r::é:}% ql.{ﬁ},@#@%
b b . b @_____;;F__ @cﬂ%ﬁb'ﬂ*’ ______________________ ‘iﬂ’_ _______ L
1%% a‘i’ +[1!" :}4 iﬁ o ; + .#'I'
¢ X
RE IR ey “**‘1' Wi '* & *f # **ch# iy
t ¢ ,:,

05____ ................................................................................................................................................
0_ 1 1 [l I 1 1 1 I 1 | | 1 1 1 | 1 1 1 | | | I | l
0 20 40 60 80 100 120

Channel



Measure Capacitance with different methods

broken or short channels.
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Capacitance(pF)

The capacitances from CV method are lower than values from scan method, but It still can be divided from
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B Type B e CV Curve @100V
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