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Er - FTr ko4 =
n- o / =y
(Si Sensor) Lp"' b4
BPW (Buried p-Well)
-
X-rays FAI -
© Rey. Hori
0 1.13: Sol0odooooooooon
0.2 pm Low-Leakage Fully-Depleted SOI CMOS
Process 1 Poly, 5 Metal layers,
MIM Capacitor (1.5 fF/um?), DMOS
Core (I/O) Voltage = 1.8 (3.3) V
Diameter : 200 mme (8 inch)
Thickness : 720 pm
Ton Si - Czochralski, “18 Q-cm, p-type,
bt “40 nm thick
SOI wafer Buried Oxide : 200 nm thick

Czochralski (n-type) “700 Q-cm,
Floating Zone (n-type) ~7k 2-cm,
Floating Zone (p-type) ~25k Q-cm
ete.

Handle wafer :

Backside process

Mechanical Grind, Chemical Etching, Back side Implant,
Laser Annealing and Al plating

Transistors

Normal and low threshold transistors are available for both
core and IO transistors. Three types of structures (body-

floating, source-tie and body-tie) are available.

Optional process

Buried p-well formation
Vertical integration with p-bumps

0 1.2 00000000000000 0.2 gm CMOS fully depleted (FD-) SOI OO
gooo
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Windows 10 Home Edition 64 bit
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CPU 400080000)
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000 SEABAS20 00000000000 O0OO0DODOO0OO0OOOSoIoooogoon
ggoouoobbbbbibdoooouboobodooooooooobobbobn 1o
20000 KC7o5 000 SEABAS2O00000DODAQUUODOOODODOOODOO
goooooooob

goog

[1] T. Miyoshi et al., [Front-end electronics of double SOI X-ray imaging sensors],
JINST 12 C02004, (2017).

2] S. Mitsui et al., [Two-dimensional diffraction X-ray measurement with mono-

lithic SOT pixel detector], iWoRiD 2015, (2015).

[3] Xilinx Inc., [KC705 Evaluation Board for the Kintex-7 FPGA User Guide UG810
(v1.7)], Xilinx Documentation, (2016).

[4] T. Uchida, [Hardware-Based TCP Processor for Gigabit Ethernet], IEEE Trans.
Nucl. Sci. NS-55 (3) 1631-1637, (2008).

[5] Bee Beans Technologies Co.,Ltd., [SITCP O0O0OO0O — Bee Beans Tech-
nologies Co.,Ltd.], https://www.bbtech.co.jp/products/sitcp-library/,
(2017/10/20000).

(6] Xilinx Inc., [7 Series FPGAs Data Sheet: Overview DS180 (v2.5)], Xilinx Doc-
umentation, (2017).

[7] JEDEC, [DDR3 Unbuffered SO-DIMM Reference Design Specification (Revision
2.8)], JEDEC Standard No. 21C Page 4.20.18-1, (2014).

94



[8] R. Seelam, [I/O Design Flexibility with the FPGA Mezzanine Card (FMC)
WP315 (v1.0)], Xilinx Documentation, (2009).

9] D. Barker, [Introducing the FPGA Mezzanine Card: Emerging VITA 57 (FMC)
standard brings modularity to FPGA designs|, VITA Technologies (http://
vita.mil-embedded.com/), (2008), (2017/10/20 00 ).

[10] Texas Instruments Inc., [Digital PWM System Controller - UCD9248 (RE-
VISED AUGUST 2012)], Texas Instruments Documentation, (2012).

[11] Marvell Technology Group Ltd., [88E1111 Product Brief], Marvell Doc. No.
MV-S105540-00, (2013).

[12] Micron Technology Inc., [DDR3 SDRAM SODIMM (Rev. G)], Micron Docu-
mentation, (2010).

[13] Analog Devices Inc., [Octal, 12-Bit, 40/80 MSPS, Serial LVDS, 1.8 V Analog-
to-Digital Converter AD9637 Rev.A], Analog Devices Documentation, (2017).

[14] Texas Instruments Inc., [DAC1245085 12-Bit Micro Power Quad Digital-to-
Analog Converter With Rail-to-Rail Output (REVISED APRIL 2016)], Texas

Instruments Documentation, (2016).

95



el OO

Oooooosolgbobooboboobooobobooboboobobooobooono

o O OOOOOOODDLDOOO
o OO OOOOOOODLDOLOLDOOOOOOOD

gugouuoooooaogoao

O0O000D0O00Db0O0b0DbO0O0b0DO KEK Photon Factory DO O OOOOOO
gobbobooobboboooobbooobbooobbbooobobbooooon
gogoobboogsosubobiooobobobiooooubobooooooon
oo oobbboooooboooooooooooooooon
Ulg200000ubbobgooubbboooobbbobbooaobbibooogan
Ooo0obOo0obOo0obOo0oboobbobobobooboobobobosoIogooDooon
ggooouoobbbobbbbibodooooouooooobbobbbooobbbo
goboboobooooobboooobobo INTPIX4OODODOooooooooooo
gooobooboooobooobooboobobobo croobooboooooboon
gooooon

OOOo0oo0o0oobo0boboobobo0obOobINTPIX4OODOOOODOOOOOO0
gogbobbooooobobobbibooubbiooobooouoaoooboboboan
00000 SEABASOOOOO0ODODOO0ODOOO0DOO0ODOOODO SsoIocoonooon
ggooooobbbobooboboboboboobobobbbbbbbbooobooooooooo
ggoogoooooobobbobobbbobbbbbbbbbboooooboooboooo
opoo0d KCro0onooooooobooobobooobooboboooboooboon
SEABAS200D000D000DO0O0DO0ODOODOOODO0O0OObDOObDObObDObODO
00000000000 SEABAS20000DOOCOOO00O0DOODODOOOOO
00000000 1020000 KC705000 SEABAS2000C0O00DAQUOOODO
goouoobobbbodooooaoaon

96



0 OA SOIdddood bDAQUO
Joddoodddoodn
HRNRERN

Al OO

INTPIX40 DAQUDODOOOOOOOOOOSOIOOOOOb0ObOOn bAQOO
ggbobbbbobobbbbbibboooddoooooooooooooooooooon
gobboboooobbboooobobobbbdoooobboooobbbooon
oboobooboobobobobobobobobooo 3oo crooboooboooo 1l
00/20000000000000000000000000O00O0DOOODOOODOO
ggbbboodooooooouoooobbbbbbbodoooooouoooboon
pAQUOODODODOOOOOOODODODOOODOObOOObODbObOObObOObODbDOoDO
OO0000D0D00 bAQOOOOO0OOOO0LOOobOOobOOoOOoObDOobOOoOOoooOooo
gogouobbobiodoooooooouoboobbn

A2 [0OJ00O0O0DLOOOOOOOOOOO

0000 INTPIX40O DAQUOOOOD (DO00O0O0O0OOO0OO)0ooooooooo
OO000000O00OoOooboboOobOOooOobOOoOoOooobOoO bpAQUODODODOOO
googoobogooobobbobboooooooouoobobobbooooa

A21 0O00O0O0OO0OOOOO

godddboguoogobbbbbbodoodoooooooooooooooo
ggooooooooooobobbobobbbbboobbboooooooouooooo

97



ggooouoobbuooooooouooobbbbbbbioooooooouaooon
ggooouoooooooobobobooobbbbbbbbibooooooboouooon
ggoouoobbbbbbdooooouubobouoonbbbbibbooooooaoon
gogouoobobbooobooood

e JJI0O0ODDDODO (OO Calib and Data '0 Data Only 20 OnePix Mode 3 00)
goooogooobobobboooo
gdddoouooooooooooobobbbbbobooobobobbbboobbo
00000000000 0O0O0O0 (DOooOOoOooooOOO0OoOOoOooooOoo
04

gobdgbobboobboobooobboobuoon
gubgoubogoobbogoboobbbbboobbobbbuoooon
(20000000)
gubgobooobboobboobbooooboooobooobooon
gbubdobobooooobooooao

o JULODDOOLDLOOLOOLOLOUOLDLOODLUOLOLOOn

gobbobbogoooobbobboooooobbbbogo

D000000000000000000000000000000000000000000
D00000000000000000 (0000000000000)00000000000
3000 10000000000000000

40 [filename] 'YYYY_MMDD _BatchNNNO 0000 O 0 Data 20171208 Batch000.root

98



Start of Batch Job

Before DAQ Start
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After DAQ End

End of Batch Job
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0 End of Batch JobO O OODOOODOOOOOOD (DODODOOOO)0OODOOODOO
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000000 10000 Before DAQ Start[1J After DAQ End0 000000000
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O Start of Batch JobO OO OO OO0

0 Before DAQ Start0 0000000
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B INTPIX DAQ Software

SEABAS Connection

SEABAS [P Address : |IQ2.163.10.IB

DA Contral

TGP Port : [24

UDP Part : (4560

SEABAS Connnect SEABAS Disconnnect

Connection State Dizconnect

Wiewer Control

Event Number

Calibration Number : [500

Event Mumber : | 1

Stared Event (MT) :
Processed Event :

Batch Job Gontrol

Settings 1

Settings 2

kb

DAQ Control

DAC STATE : UMCOMFIGURED
SaveData

E
=
5
L]
o
=]
<
=
3]
=
)
om

Unlock Parameter : Urlock,
Configure

Calibration

Batch Job Control 2

Fuin

Pauze

Log

Stop

Apply Mew Parameter

0 A.2: INTPIX40O DAQDOIOODOO DAQ Control OO (DODODOO)
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B INTPLX DAQ Software

Batch Job Control
Enable Batch Mads :
Batch Loop Mumber : |IDIJ

DAQ Control

Parameter Increment #1 Parameter : | Mone
Initial €UDY < [0.000
Step [0.000

Wiewer Control

Parameter Increment #2 Parameter : | Mone

Initial (UDY < [0.000

Step [0.000

Settings 1

Parameter #1 - #2 Goordination : s Coordination : O
#2 Increment when #1 iz |0.000

IUze Command Terminal :

Start of Batch Job Uge :
File Path :

Settings 2

Argument :

Command Terminal

Eefore DAQ start Uge :
File Path :

Batch Job Control

Argument :

After DAQ end : Use :
Filz Path :

Argument :

Batch Job Control 2

Command Terminal

End of Batch Job : Use :
File Path :

Log

Argument :

Cotmmand Terminal

|
|
|
|
|
Cotmmand Terminal : |
|
|
|
|
|
3

0 A.3: INTPIX40 DAQO OO0 OO Batch Job Control 00000 (000000
0o)
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B INTPLX DAQ Software

Stage Contral for BatchJob
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DAQ Control
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A.221 OO0OOOOOOOOO
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User Define value | 0000000 (#102000)
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Moving Direction
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A.2.26 DO0O0OOODOODOOOODOOODOODOOOODOOO

0 Start of Batch Job[1TT] Before DAQ Start[1T1] After DAQ End[11] End of Batch
JobO OOOOOOOOODODOODODOOOOOODDODOOOOOODOOO Use Command
Terminal( Start of Batch Job[ Before DAQ StartO After DAQ End[ End of Batch
JobOOOOOOoOooooooooooooooooooooooooooooooono
00000 Use Command Terminal 00 0000000000000 00O0O0O0DOO
Ooooooooooodonoodobooodooodoooooooonooonog
ooodoooooooooboooono Boooo

Start of Batch JobO Before DAQ Startd After DAQ End End of Batch Job OO
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Command Terminal

gogoooobobbobbbbboooogd

O0O00D00O00OFile PathO Argument 0O 0000000000000 OODOOOO
0000 Command Terminal 0000000000000 0ODOOO0O0OO0C0O0O0OO
O000000oooo%00000oooo00o0oooo00oooooooooooooo
g-gbuogggooooooooobobobobbbbbboooogoooooooooon
ODO000DbO0000onD Argument O

1‘Expo:%INTus 0 VTH:%UD1

goouoobobbobbbbbbdooooooouoobooaoboobbn
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0 OB 0O00000O00000003
HRNRN

B.1 OO

B ' TCP/Telnet/Serial Command Terminal — O *

TGP Serial

Connect Dizconnect

Term 1

o [1270_0_1_

Log shown here.

Port:  [50000
Telmet : []

4k

Term 3 Term 2

Term 4

Set Command Here. Send

Exit

U B.1. J00opoobDoOOoooob obobbood

000000000000 (0 B1lOOOOODODODOO)0000ODO0OOODOOOO
DAQUODO0ODO0O0ODOO0OOO0OODOOODLbOObObOOObOOoobObOobOOOobbOoDoO
oboobobooooobooboooboboboobooobooboobDobobDoOobO QString
gobgobobobobobobboobbooboobooboobooboobobon
Telnet OO0 O00O00O0O0O0OD0O0ODOO0OOODOOODOODOOOOODOOODODOODO
O000000000000000000 TCP/Telnet OO0 DOOOOOOODOODO 4
0000000000000 00DO0000000DO00 #define TERM_NUM O
gogooooboboboobbbbbbbioooooauooo
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B.2 0JUO00oooboobooooood

00000000000000000000000000000000000000
000000000 (QLocalServer) 000000 SOLEXTOOOOOOOOOOOOO
000000000000000000 TCPOOO0O0000000 (QTcpServer) 0O
000000000000 -enableremote 100000000000 0000000O0O
00000000000000000000000000000000000 (0000
000 5000000 000000000000000000)00000000000 B
000000000000000000000000000000000000000

00 [EEE]E |

—enable-remote TCPOOOOOO
—listen-port [Port Number] | TCPOOOOOOODOOO (ODOO : 50000)
Oooooooog

(00D : Localhost
CIDROOOOO IP/O0D00O0O0O0O0ODOOOOO
ooooo)

—allow-allhosts goouobooboboooogaon
O B.1: TCPO0ODO0OOOOOODOOOODOOODOOD

—allowed-host [IP Address]

B.3 0O00O0O0OO0O0O0OO
B.3.1 0O0O0OOO0OOOO(@OOOQOOO)

00000000000 TELNETOODODOODOOOOODOooobooooooo
00 TCpOOOUODUODOODODOOOOOODOUODOUODOOOIPOOOO (TELNET/
0000000 TCPUOO)OOOUOOOOTELNETOOOOODOODOOOOOOOOO
OO0 (TELNET/OO000O0O0O TCPOO)OBaudRate(D OO OODOOOOOOOO)O
BitO FlowControld Parity 0 D OO OO0 Connect 000000000000 OOODO

OoOooobOooobOooboboobobbooobooonD Sendd0bOoooOoOon
O0DO00000bO0OSendd000O0O0DO0OO0DOODOODODODOOODOOO

googoogbogbouboouogbogboouoooog
1 | ABSO+0<CR><LF>
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ggobbboddoooooouooobbobbbbbboooobooooaooon
000 <STX >000000000obooboooboboooboon
00000 Disconnect UOODOODDOOOOOOOODODDO

B.3.2 0O0O0OOO0OOOO@EIOOCODOO)

guobgdggubdguboobooboobooboobboobbobbobbo
ggd

1'[Distination of Command] <Command Type>:<Some command>:<Some command>; '

[Distination of Command] J000000000000000000000000
GENEODOODOOOOO00000000000000TCPn(n:0000000 (104))
0000000000000000 TCPOOOOOO0OTELy(n:0000000 (10
4)0000 TELNETOOOOOOOOSERn(:0000000 (104))000000
0000000000000000000000000000000 TCPOOOOOO
00 TELNETOOOOOOO0O00000000000000000000000

OO00D0O0O00o0oooonD v0ogooboobboooooooooogg
1 |TEL1 SEND:CLAL<CR><LF>; TEL2 SEND:ABSO+0<CR><LF>; TEL1 EXIT; TEL2 EXIT;

gdddogooooobbbbboboooobobbbobbbbbbbooooooao
gogouooooboon

OO000Oo0O «’00000b0b00o0bOoboooboboboboooscrIDbOonDOn
o0 «gobboobobbooobooobbooobooobobobboooboOon
gooooooooo “’"obooobbobooobbooobb <POoobbooo

gopogooggo
1'SER1 SEND: ’FUNC:RAMP<CR><LF>’; SER1 SEND:’VOLT:LOW, ,—0.500<CR><LF>’;

B.3.3 0OO0OOOOoOO

0000000000000 [Distination of Command] DO GENEOOOOOOOO
oboooooooboooboboooooooooobobooooooboOooooOoOooobno
0000000 B20000O
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ggogd

==

WAIT: <Time(sec) >;

<Time(sec) >0000000000000OO
goboboboboog

WAIT: <Time(sec) >
<Term with num (ex. TELI)
>: <Command_for_Term

“Term_with_num” >: <String >:
<Repeat_Num >;

<Time(sec) >0 0000000000000
O00odooooooood <Term_with_num
>0 00000000000 <Com-
mand_for_Term  “Term_with_num” >0
00o0o0oODObOoOO00000Ooon “String”d
Jo000oDo00odoooooooOoooa
O0ooooooooooooOoOOO “String”
J0dopoooO0o0oooooooooooa
doddopoboboooooooooooooa
000000000 “String’0000O0O0O0
<Repeat Num >O000000 1000000
0000000000 <Command_for_Term
“Term_with.num” >O00000000000O
“String’0000000000O0O0O00O0OOO
O <Repeat Num >0000000000O0O0
0o0o000oodooooooooooa

ECHO: <Some strings >;

<Some strings >O0000000000000O0
goooo

0 B2 0000O0O0DOOODOOOODO

B.3.4 00000O0O0ODOOOOOOOO

O00o000oooooooooo TCpOO /TELNETOOOOOOOOOOOOO
0000000000000000000000 [Distination of Command] 0 TCPn(n:
0000000 (104))0 TELn(n:D0 000000 (104))0SERn(:0000000 (1
04)) 00000000000 0000O000O0OO0O0OOO00OOCO0O0DOO0O0ODOOO
gddboodoooooooobobbbobbooo B3OoOoog
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ggogd

gd

INIT: <IP >: <Port >: <En-
ableTelnet >

TCPOOOOOOOOOOOOOOODOOO

0odoboooboooooooooond <En-
ableTelnet >0O0 TELNETOOOOOOOOO

00000000 TELNETODODODOOOO

000000 TCP1 INIT:192.168.1.201:7777;0
(TCP O 0O O 0O 0O)mTCP1
INIT:192.168.1.201:7777:TELNET;O (TEL-

NETOOOOD)

INIT: <IP >: <Port >: <En-
ableTelnet (can be omitted) >

TELNETOOOOOODOOOOOOODOO0OOd
gboboboboboooobobOm TELRLY
INIT:192.168.1.201:7777;0

INIT: <COMPort >: <Bau-
dRate >: <Bit (6-8) >: <Flow
(No/Hard/Soft) >: <Parity
(No/Even/Odd/Space/Mark) >

0ooDoOoOo0ooooooooooooaa
O0000O00000bOoO0o0o0oooDmSERL
INIT:COM7:9600:8:No:No;[

SEND: <CommandString >

O0O00D0O0D00bO00DOO0OOm SERT
SEND: <STX >PMP1/50000 <CR ><LF
>0 (0 0000000000000 00O0
<STX >00000000000)

RDBK: <CommandString >

gbbooboboogboobobuaogbooo
gboboooooooboobobobgobo
gooboobogoobuoobbOoUTELRL
RDBK:RDAL? <CR ><LF >;00

RDSV:
<OutputFileName >

<CommandString >:

gobgoogoooobobobogong
gbobdboodboooboobooboonbg
guoooobooobbbboooooooaoyd
000 TEL1T RDSV:RDAL? <CR ><LF >:
'D:/DAQ/SaveData/result.txt’;[]

EXIT

00000000000000000000
0 TCP1 EXIT;O

LOGS: <OutputFileName >

goddbooobooboobooboonbo
gogoboboobobboooooobbobooda
00000000000 00gTCPT LOGS:
'D:/DAQ/SaveData/logs.txt’;0]

NLOG

goobboooouoobooouobboboo
00000000 SERT NLOG;O
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WAIT: <Time(sec) >

00000000000 <Time(sec) >000
OD0O0000O00DbO00bO00b0bOOn0OGENE
WAITOOOOOOOOOODOODOODOOOo
gobooobbooobbooobobdTELLY

WAIT:5;0

U B3: 000oopooboboooooooooboo
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[0

goboogoobobobobobboooobbboooobbboo KEKOooo
oooob solbobooobooooboobooboooobooooboooboobooDpooo
ggoobooouooobbbbbbbibodoooooouoooooooouoooon
gobbobbooooooooboob
gpoodbboobooobuoobboooboobboobbooboobbud KEK
ddddoddooooooboboboooooooooobbobbbobbbooooon
00000 Photon Factory DO OO OOOOOOOOOOOOOOODOOODOODOO
000 bAQUODOO0O0OO0O0O0ODOODODOODObOOObOoOobOobObOoOobDooobOn
gugououobobbododo
goddbooooooouuooooobbobbobbbobibbbooooooao
gobobbooooo40000bobbbooooobobbooooobobboooon
ggdooouoobobbbibooooouooobobon
gbgobobooboobogboobobobobboboobobooboobon
gggbobboobbougooogobboboboouoooooobooobooaogo
godooubboboooubbbooouobbboodb 20400000000
ggooouoobbbobbbbibooobbibooooooooooooboobbobo
ggoooobbbbooooooooobbbbooooooooobo
oboboobbb40000000000O0O0O000DODOOOO0O0ODODODbOOO0O0n
gbobooooogooooooobbooooooooooobbobbbboooon
gugoouoobbbbbbodooooouooboobbbbbbbbooooooaoo
oo boobbbbbbbbbbbooooo
gobboooobbbboooooobbbboooooooboobobo
godououuuuuuouoaogobobobbbobbbbbbbbbooooooo
ggo
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