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Charge sharing at pixel edge

* Scan across 5 pixels from center to center

— Step size = 2um

Uniform efficiency can be achieved at pixel edge
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Charge sharing at pixel edge for 6 keV (left) and 16 keV (right) X-ray
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e Across 3 X 3 pixel-square

Relative detection efficiency
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Charge sharing at pixel corner

Start point
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Translation stage
4um/step

Considerable effects on pixel sensor with small pixel size
— Solution: to compare the charge between adjoining pixels and make the

winner take the count (winner-takes-all logic)
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Charge sharing at pixel corner for 6 keV (left) and 16 keV (right) X-ray
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Assuming output signal from a discriminator, which receive larger signal than adjacent cell, has
faster rising edge and longer pulse width, the Compare circuit can select right counter clock.

Simulation results
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Pixel size

No. of pixels

counter depth

No. of threshold

Care for Charge
Sharing

Lowest threshold
energy (noise)

Counting rate

Pixel Shape

172um X
172um

487 x 195
(94,965)

20bits

No

2.7 keV

10 MHz
(with retrigger)

Square

75um x 75um 55um x 55um 55um x 55um 150um x
150um

256 x 256 256 x 256 256 x 256 72 x 104 304 x 224
(65,536) (65,536) (65,536) (7488) (68,096)
12bits 12bits x 2 14bits(ToA) + 20bit 18+1 bits
or 10bits(ToT)
24bits x1
pixel size lor2 1 1 1
No Yes No No Yes
2.7 keV 72 e- Unkown 116e- 60e-
(1.5 keV)
~1 MHz Unkown Unkown 3.5MHz 1MHz
Square Square Square Square Hexagonal
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Standalone test setup

DSUB-50 board standalone

— Power and signal supplied by instruments
— 8 single test pixels configured properly
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Full test system setup

Full test system configured
— Chip current: 207mA@1.8V / 0.001mA@3.3V
— IIN_DAC grounded due to incorrect VR8 value.
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CSR register write (without readback)

* DAQ configuration:
— CSRinitialize value =127 (111 _1111)
— Enable Array Block: from 7 to 7

* DIO[31], CRST, CCLK verified by oscilloscope T .S da S it i ).

Start Pattern End Pattern Total No. of bits
. . o 01 6240 (328x1948)
— Significant crosstalk on CRST ? -
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CSR register readback

* DAQ configuration:
— Enable Array Block: from 7 to 7

¢ N O Sta rt/e n d p atte r n ) n O d ata Table. 3. Serial data Start/End bit pattern (left bit is first).

Start Pattern End Pattern Total No. of bits

Data 1010 1001 6240 (328x19+8)

CSR 1011 1101 2304 (328x7+8)

Agilent Technologies THU JUL 13 13:57:48 2017 <7 Agilent Technologies THU JUL 13 13:58:13 2017
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Clock distribution problem identified

CSR shift (bad case)
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New prototype CNPTEG1

« CNPIX1IHIEIERRAS
— FRRT R IR ]
— 2017.61%
— Wire bondingZH 2% 3E 17
— 2018.5% 4 EREFT

) RFg::lﬁ L= KK4 KKS | spried
| . hi . T-micro
= LTF Sl SOFIST3 3D
Tsuru/Takeda
KK18 . —
wenos | Tasutomi 3D Ono/Yama ot
Yasutomi 1da
KKG KK1 KK7
SOFIST4-L
Shﬂi:oe Ono/Yama
3D
13.75 mm
ks KK10
APDTEGh3 MALPIX8 —
Hamasaki - H Hond
Osaka/KEK/Hokudai B
KK11 kK14
XRPIX6¢ IR-CRE-00
Taked Wada/Nagase
TR e 15.3 mm S| 3o
Y
KK12 ko | M KK2 KK15 KK13
LHDPIXT SOFIST4-U I CREO1 e
Miyoshi e Wada/Nagase Kurachi
! =L g Wafer
sSTKQ|<21 KL1 CNPTI.EG ! KL2 | 3pre?
Arai T-micro
Ida E -
KK22 LaplS Q@ Lapls ==
MAL H1 =] MAL_H2
Ilkebe Ikebe
v
émm 2.9mm

4.4



L ok

IO /IZI

o EFRMKBEXS £ UG 1 = FE U SOES
— /MEZE, 45um*52um
— {IkM: 7, ENC+FPN < 60e°
o CNPIX1A& BTS2 B R AR A
— AR R IR
— [EB| A AR EARAE A, T 4R 3
— HHTFCNPTEGLE T F H 28 AR

IR 55 4% 15 B SR S 20184E 2

20



