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7

Cylindrical
Structural Shell

Half Barrels

S =FG E0  RGT
14 X5.6 cm?
14X7.5 cm?
14°X9.4 cm?
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55

nm CIS T.2Z:
CIS

N-well/P-well/Deep N-well/Deep P-well
4 metal layers
Thickness o epi-layer 2.5~5 um
Resistivity 10 Q-cm
Stitching

.........
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TCAD simulation: charge

Biasing: 1V
0

[um Deep P N

5.4um Ep

Lepm
2l

v

30um | Substrate

Pixel size: 20¥20 u m?

Gnd

Pixel and Diode feature
B MIP: 80 e/hole pairs /um

B Charge deposited: ~400e™ in epi. Layer
B Charge collected: 526 ¢

Substrate contributing ~20% of charges
B Charge collection time: ~5ns (90%)

Hit in the pixel center

Time will extend to ~100ns if hit in the pixel corner

20

Current(A)

40

Charge(C)

Time(s)

Time(s)

Charge collection situation for hit in the center of the diode
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Design of the first prototype for the sensing diode study

1. 18 sub-matrices of 16*16 pixels with

serial analogue output for the study of

* Pixel geometries
* Charge collection electrode and

reset structures

2. 21 mini-matrices of 4*4 pixels with

parallel analogue output for

 further study of pixel geometries

Figure: layout of the 1% prototype, consists of 3 big matrices for various purposes; .

study the charge collection time
including 3 pixel pitches (8um X 8um, 16pum X 16pum & 24pum X 24um) Y g

within a cluster
3. 3 diode matrices without readout electronics

- for direct measurement of leakage current and sensing diode capacitance
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Node-based readout:

* 4 X2 pixels form a super pixel group

* Each super pixel group shares a node of sparse readout logic circuit

* The hit information is asynchronously transmitted to the bottom of the double-
column through the readout nodes

* Asynchronous data driven based on four-phase handshake

When a super pixel group is hit, 22 bit data will be generated, including 4-bit super
pixel group address, 10-bit time counter and 8-bit hit shape

(o

0000

Pixel
Readout Node

Super pixel group

32 super pixel group columns

O OO o O gg o |
0 0|0 g O O O O pm 0|
inl Inlnl In oMoo®g| |
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inl Inlal In oEgoEg| 2!
O oo O O 0o as
o og O O og ole
0 e O |0 g O 0 oy O |0 g 0 | 8.1
sl Inlsl In oHoolg|g!
oloo| o o|loo[ds:
EREEIEREE olgg|gl©;
DiOpodio . DLOpLO|
inl Inlal In oBloolno

ol oo o ol oo o

A

\MU); /———I Arbiter I
N

o

Latch F handshake
' v
dout req ack
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180 nm = /& T.ZAMIC6 v2:ts kit %

e pixel pitch (25 um x 34 um)
with 7 diodes in different
size

* including test module

L]
lEeiS]
g —

1. Low voltage area of 150 rows x 150 columns (6 kinds of diode) in NW for the study of
Pixel performance, Charge collection efficiency.

2. High voltage area of 91 rows x 20 columns in HVYNW for the study of Pixel performance,
Charge collection efficiency.

3. Periphery modules with bias, readout and control.
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Digital module
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