INTT Sensor Capacitance

RIKEN/RBRC
ltaru Nakagawa



Stmp Capamtance

e e TTeSTT ST TTStTrTT YT OTTTET Tt

The strlp length increases with radlus on the sensor, and goes
from 3.4 mm at the inner radius to 11.5 mm at the outer radius,
with a pitch of 75 pm in the radial direction. Each sensor covers
7.5° in ¢, and since the strips are perpendicular to the radius, they
make an angle of 86.25° with respect to the centerline, as can be
seen in Fig. 4.

FVTX NIM

The data words are output over two LVDS serial lines at up to
200 MHz clock rate. The total power consumption of the FPHX is
~390 pW per channel. The noise, when the chip was wire bonded
to a sensor with strips ~2-11 mm in length (~1-2.5 pF), was
simulated and measured to be below the design specification of
500 electrons.

There are discrepancy between the
actual measurement by Kaiyu,
Hamamatsu, and expected value by
simple scaling from FPHX by the
length of the strip.

**later slide Hamamasu’'s
measurement

Th|ckness Length Capacitance Measurement Hamamatsu

FVTX 2~11 mm 1~25
INTT-Type-A 320 78 12mm 2.5* ~ 1 [pF] 0.45 [pF]
INTT-Type-B 18mm 3+ 0.57 [pF]

2
*Simple scaling from FVTX



Capacitance for entire sensor
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Hamamatsu's vs Kai-Yu's Measurement
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when the chip was wire bonded to a sensor with strips ~ 2—11 mm in length
(~ 1-2.5 pF), was

simulated and measured to be below the design specification of 500
electrons.
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The Measurement Result of INTT Sensor Testing

Because the layout of sensor, each module is divided into four parts in the measurement. The left plot show one
part result of sensor 1133-1159. All capacitance of channels are gaussian distribution, so we can identify the
broken and functional channels from measurement. The left plot obviously show there are two different

distributions. These differences could match to measuring period that be showed in middle plot.

The capacitance of signal channel showed in left plots is about 0.5pF, so total capacitance is about 1000pF.
Compared with total sensor from HAMAMATSU’s inspection only has 7% difference. Therefore, this method could

measure the capacitance of single channel.

To check why capacitances are different in periods, we analyze the relation between environment and
measurement. The right plots shows the variety of capacitance with humidity at same temperature. The result
shows the measurement is not obviously affected by humidity, so maybe this effect come from the status of sensor
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The Measurement Result of INTT Sensor
Testing

One set of sensor need use four probe cards
to measure all chips. All sensor data shows in
right four plots. These plots obviously show
there are few different capacitance
distributions. These differences could match
to measuring period.

The measurement was paused in the middle,
so whole testing could be divided into two
period. The bottom plot shows the values are

differertimthesetwo periods:
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Strip Capacitance

Thickness:320 [

Strip Length Pitch [mm] p+ width Al Width | Meas. [pF] | HPK model EVTX NIM
[m ] [mm] [mm] (Kal Yu) [pF]

FVTX 0.32
FVTX 11 N/A 1.74 2.5
INTT-Type-A 12 05~15 1.57
78 10 20
INTT-Type-B 18 0.4~15 2.35

Hamamatsu's a model calculation is consistent with given dimensions.

The capacitance value found in FVTX NIM is larger than Hamamatsu’s calc by
factor of 2 to 3.

Kaiyu’'s measurement is smaller than Hamamatsu’s calc by > 1/3 or so.
Problem what to be stated in the INTT paper.
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Th|ckness Length Capacitance A Hamamatsu

FVTX 2~11 mm 1~25
INTT-Type-A 320 78 12mm 2.5* ~ 1 [pF] 0.45 [pF]
INTT-Type-B 18mm 3* 0.57 [pF]
e CV Curve of all channels (Shallow) FVTX : pitch 75um
Type-Al2mmEDER:~1pF < 5L P+ width 18um
ZEZZ AL width 28um
bl
H:m:)m:m%_\ strip length 2mm  0.32pF/strip
/ OverDrive Test 11mm 1.74pF/strip

S14629-01 @ pitch 78um
P+ width 10um
o AL width 20um

strip length 12mm 1.57pF/strip
K T 18mm 2.35pF/strip




On 2023/05/24 21:03, kaoshima@hgq.hpk.co.jp wrote:
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FVTX : pitch 75um
P+ width 18um
AL width 28um

strip length 2mm 0.32pF/strip
11mm 1.74pF/strip

$14629-01 :  pitch 78um
P+ width 10um

AL width 20um

strip length 12mm  1.57pF/strip
18mm 2.35pF/strip
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