The ASIC for

We have designed the first model of ASIC (Application
Specific Integrated Circuit) for front end electronics of

liquid xenon TPC (Time Projection Chamber). This ASIC
has eight independent amp-shaper circuit for signal input
and analog output.
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In the ASIC design, the
parameters of circuit by the
request from TPC's design of
readout are optimized by
CADENCE CAD. By using
analog simulation(SPICE),
each parameter are tested.  FE
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This is a analog out signal by simulation, linearity.

while we input charges about 80 fC. Pulse
height is about 420 mV.
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Transient Response

<1 Yoltage=""80m: Voltage=""70m.. Voltage="6@n . Voltage="'4dm
"Z0me: Voltage=""10m +: Yoltage=""=10x: tage=""—20«: VYoltage=""'-50
foltage=""—60v: ' ta "—80 12 Voltage="'—-19

Input charges

Linearity (Simulated)

409C -

%0501 ~ON TS 600 \
—4G0m 7 ¢O f C . o 400 \.-.l ® Output Voltage [mV]
8 O f C - .H \%lll:tlrl):l;(Voltage [(mV]
—o0@0m L . S ' |
| : "
—BB0m % 0 -.‘
0.0 | S 200 ".-.
400 'l-.
- - m m = -800 -l\

This is a analog out signal of simulation, by
several input charges. It indicatesagoéd © “ ... = © °
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Cooling test

This is a analog out signal of
main chip, by inputing charge
about 80 fC.

Pulse height is 400mV, that is a
nearly equal to the result of

------- simulation, but a little small.
The ASIC need to have a low temperature @t - o 3 o0 ¢
tolerance, since TPC operates in liquid I We will check it and that of
xenon (100 degree). This kind of ASIC has Pl URRE RS ........... SR another channels, also linearity.
been checked well in normal temperature, e IR O R T Ry
but it hasn’t well in low temperature. i
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