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Energy Resolution
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Number TNeak_offset Tums on the per channel positive leakage current constant 1
CUITent source
ADC_test] ]
C_cal6 7 it Cal DAC [MSB. ... LSB] 7 ADC_test2 1
C_cal0) 0-131C: Del_reg Digital delay register for the dummy channel. The ADC value is | 6
~, T -1, g = B — 41T delayed with a 6 bit delay register. Download the number of
(Cal HDR =" and Cal_HDR2 ="("), LSB = -0.01417fC clock cyeles 1 delay the ADC clock sampling. [LSB. ... MS
0-6.6fC: Del_reg 6 bit digital delay register Tor all channels, functionality as for 384
(Cal_HDR =*1"and Cal_HDR2 =*0"), LSB = ~0.052083{C the dummy channel.
0-441C: Dis_chan To disable the reference channel from participating in CM 1
€ — "y . 2= =03 - detection
{Cal HDR= 1" and Cal HDR2 =717), LB =-03341671C Dis_chan To disable the channel from participating in CM detection. The | 64
Cal HDR2 Set high to increase the default cal_bias setting. | bit also disables the same channel from read-out
e e TR > DTHR ‘The 10 bit digital threshold [LSB. ... . MSB] 10
Cal_HDR Set high 1o increase the default cal_bias seiting. ! Del_reg  bit digital delay rogister for all channels, functionality as for | 354
Al Set high when RO_Allis high. 1 the dummy channel.
: — Dis_chan To disable the reference channel from panticipating in CM 1
Reserved Bits reserved for future use 4 detection.
It";ll'l'lll fh Increases [h? ramp \[JGEd fm- ﬁ'lE F\DC, Se[ high to lower lhE 1 Dis_chan To ‘Imlhl_c the channel from p:m-ci_mtmg in CM detection. The | 64
- bit also disabl & channel from read-out 1
\pCE!d. DTHR The 10 bit dig eshold [LSE, ... . MSBE] 10
Tramp_2 Tncrease the ramp speed for the ADC. Set high to increwse the | | el Chanel, diabie ke (el Ehe) Gt
t[l:‘l’d. Channel trim Threshold fine trim DAC for all channels [LSB, ... MSB] 256
CM_thr_dis | Set high to disable that the digital threshold is adjusted | DACs tx6i 1 Ser Table 7
R 4 o ks Test enable Test enable mask B4
according fo the measured Common Mode Shabi_lg 1
e " all ch- Pos_I1_1 Positive Leakage current offset for all channels: +20pA 1
RO all S.,e( hfgl 10 read out "]I_‘h‘“mﬂ”' l Positive Leakage current offset for all channels: +H0pA I
Ck_en Set high to enable the internal clock generator, | 5
Prehi_hp Set this bit high to set the ASIC in low noise mode | =
- - - Sec Table & 3
Prebi_hp Set this bit high 1o set the ASIC in low noise mode 1
Cal_gen_on Set high to turn on the internal calibration pulse senerator 1 i
Slew_on_b Slew rate limited fast shaper for positive charges. Default |
- enabled. — Bias DAC. 3
Nside Used to set cormect trigger polarity, and threshold generation for | 1 sha_bias
negative charges. Bias DAC. ifss 3
— = Bias DAC, ifsl 3
CC_on Enable leakage current compensation. | Bias DAC. vic 3
Test_on Enable cal-pulse testing, | Bias DAC 3
- Bias DAC. Sew Table 8 3
Low_gain Choose between low and high gain for slow shaper. | e i
negQ Signal polarity selection for the ADC. | Bias DAC, ibuf 3
Reserved This bit is reserved for future functionality. | Bt DAC, obl = 3
- - — - Bins DAC, See Table § 3
ADC_on_b Enable/disable ADC. If disabled, the ADC power is tumed off. | | loffset
VA RO Enable VA-taype analog read-out with the reduced pin interface. | 1 T‘iihll)l.‘\(.‘ 3
- — disc3_bi
Reserved This bit is reserved for future functionality. 1 Total: 936

3.5.2 UU0U0O0OOODOOO0OO0OO

000000 VATA4503000 5000000000000 0CO0O0ODODOOOO00OOO0OOOOOO
000000000000 00 ASICO CSA\VAO,TAOODOOOOOOOOOOOOooooDoooooo

goooood

obooooobooooboobobooooooo

e Bias DAC, ifp
CsAODOO0OO0O00DOOoOoO0DOoo00OooOOoOoO0DoOoOOoOooDon

e Bias DAC, ifsf
FastShaper(TAl])|:||:||:||:|EIDDDDDDDDDDDDDDDDDDDDDDDD

e Bias DAC, sbi
Fast Shaper 0000000000000 Msf000 Fast Shaper 000000000

e Bias DAC, ifss
Slow Shaper(VAO)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

49

[21]




e Bias DAC, Sha_bias
Slow Shaper 00000000000 0O0DOissO00 Slow Shaper 00O OO0OOOOO

O000000000oO0oO0O0O00OoOoooo csAO00OoooooooOo vAODOUooooooooo
ooooooooo

1. CSAOOOOOoooooo
2. 00000000 TAODOODOOODODOOO
3. vAOOOOOooooooo

000000000000000000D0D000000000000000-0000000 2AmO000
gooooooo

TASR( 1~ 73 E8);

V threshold

LI
g

Yat9x
ﬁ
n
(2]

Slow Shaper

Sample
Hold

Hold

Jaxa|di3|niy

0 315: 00000000000

3.5.3 CSAUUUOOOODOOOO (ifp)0OO

ifp00pit0 00000000 0O0O0O0OOO0O00000000000O0OOOO0OOOOO 350 i4p0O
gooOoO0O csAf0O0OoOoOooOoOoOoOoOo0Ooooooooooooooooooooooooooog

50



Oo0o0be4000D00000DOOOOOOOODOOOODODOOOOODOOOODODOOODOOOO
gboooboooooogn

035 ifplI000OOOOOOOOOOO0O000000000O00O

000000 (1000) | 000000 mv) | 0000000000

0 000 (-450) ooo
100 100
7 -700 oo
ooo ooo
100 100
15 -300 oo

0000000000000 000000 CcsAOOO0UOOoUOoOoO0O (0 3.16)0o0oooooo
0000000000000O0000o000O00o0oo0o0o00oUOnD (0 3.17)0000Uo 3160000
00070000000000000000000 3.1700000000000 ' Am00000000
0000000000000000000 140 ADCODO 140-150 chOO00O0OO (59.5 keV) OO OO
chODODOOOOOOO

hist_cmn_ex030
Entries 593152
Mean 5.502
i RMS 6.409

N
N
——
number of events

energy resolution (keV)

i
[F';TWH"”JT‘ 1]
f il [ g
Cl L 'J LﬁhﬂLM;ﬁLﬁHL‘LM

0 60 80 100 120 140

ADC ch

ELEEE )

L L L L L L L L L L L L L L L
15 14 13 12 11 10 9 0 1 2 3 4 5 6 7

ifp

)
o
o
N
o

O 3.16: ifp0000000.000iipO00O0O0O0OO O 3.17: ifpo(0), 7(0), 140)00000000O0O
Ooo0oooooooooooooooooooobob O.0o0obOobObobobooosochOoooooonOOo
goooo gbooogao

Oo00dooOoifpp0ddoOoopoOoOoocSA0DDDOOOOOOOOOOOODOODOO CcsSAOO
oooo0oooooo0oooooooooOoooooooooo0OoooooooDOoO ADCoogooo
gbobobopoooboboboboboboboooobooobobooooooobobong
oboooooooooogog slebooooboooooborooobobooooboobDOoboboo
ooboooooboorooooboooooboooboooobooooooobooboooboobooooDo
00000o00o0o0ooOoUooOooOooo S/NOODDoUooooooooooooooooooooo
ooooooifp0bO0O0O0000ODOOOO000O07000000ODODOD0OO0OOOODDODODOO

51



000 CsAUOOO0O0O0O0O0OOOOO0OOoO S/NOODOOOOODOooooOoOoOooooooooooo
gboooooogvrybooooooboooboeubOobOobObObOOOOOOODOODODODOn
gbooovoobOobobooooooobooboobo YoboooooooooooboobOoboOoboboo
gbobooobooboobooboboooobooboooobobooobooboboooobooboooobobo

354 TADO (DOOO)

Fast Shaper 00000000000 (ifsf)0000

ifsf00 bt 0000000000000 0000C00DO0O00DO0OO000O0O00DO0O0O00D 3.60 ifsf
OO000000 Fast Shaper 0000 O0D0OOODOOCOOOOOO0ODODOOOOOOOODOCOOOO
ooo

O 36 ifsf000000000O0O0O0O00O0O0O0O0O0O0O0O0O0ODOO0OO

000000 (1000) [ 000000 wv] | 0000000000

0 0oo (-170) 000
1oo loo
-280 00
4 000 000
1oo loo
7 28 00

0 3.18000if0 000000000 DOO00OOOO00DOOO00OOOO0O0DOOOOODEOOOO
ocoooooooooOooooooooooooD Y00 AmOO0OO0OOOOODOOODOOOODOOO
000000 3190 ADCO 20ch 00 30ch00) 0000000 sfO000000OO0O0DO0O0O0OO

hist_cmn_ex030

Entries 588672
ﬁ Mean 5.295
il RMS 5.691

=
U

=
b

N
e
5
number of events

energy resolution (keV)
2

10

=

=

==

E=
=
—
==

===

N
5
]
%
o
N
ot

L L L L L
7 6 5 1 2 3 ADC ch

0
ifsf

0 318:ifsf0000000. 00000000000 O 3.19: ifsfo(0 ), 3(0), 7(0) 00000 30ch OO
gooooood gboooobooon

52



itsf 00000 Fast Shaper 00 000000000000 COOOO0OO0OOOOOOOOOOOOOO
gobooobobooboobo -booboooobobooobooboooboooOooboobooobooboaon
OTAOOOOOOOOOOOOOOODOOOOOOOOO0OCOODOOO0OOO0DOO0OOODOODOOOO
ooooOo0O0O0O0OOOOOO0OO00000000000000O0OoOoOocSAODDOOOOoOoooooooa
gboooooooooboooooooboooobobobuo -oboboboboobobobobooobooo
O000000O0O0ist=000000000000000000000O0DOOODO0O0OOBOODOOOO
gooobooooon

Fast Shaper 0 000000 (shi)0DO OO

sbi00O bitOOOO0OD0OO0OO00OO0O0000DOO000000D0O0O00DOO00O0O0O00DO0OO0 3.70 sbi
OO0000Q0 Fast Shaper 000 O0O00D0OOOO0O0ODOCOOODOO

037 shi0000000O00O0ODODOOO

000000 (1000) | 000000 [uA] |
0oo (6)
5.75
5.25
4.2
ooo
6.25
6.75
7.8

N | O | Ok W N =] O

hist_cmn_ex030
Entries 550400
Mean 5.409
RMS 5.916

number of events

energy resolution (keV)

0 3.20:shi0000000.00000000000 O 3.21: sbi0(O), 3(0), 7(0)00000 30ch OO
oooooooo gboooooooon

032000 321000TAODODOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOO

53



OO0sbidOO0O0O Fast Shaper 00000000 peaking time 00000000000 0OCOOOOOO
0000000000 A/DUOODO0O0OOO0OOO0OCODOUCOOOOOO0OOOOUOOOODOOOOO
gboobooobooobooobooooboobooboobooooobooobooboboobOoooOobooobooon

OO000000000000000shiOD0DO0000000D0O0OD0O0O0D0OOO0

3.5.5 VAQ

Slow Shaper 0000000 (Sha_bias) D000

Sha biasOO bitOOOOO0OO0O00O0000O0DODODOOCOCOOOOO0OO0OOOODODOOODOOD 380

Sha bias OO0 OO0 Slow Shaper 0000000000 DOOOOODOO

O 3.8 ShabiasOOOOODOOOOODOOOOO

000000 (1000) | 000000 [u4] |
0oo (6)
5.75
5.25
4.2
00O
6.25
6.75
7.8

N | O | Ok W N =] O

hist_cmn_ex030

N
i
N

o

<

Mean
RMS

Entries 548096

5.403
5.983

.
U

BRI I IR AL I R L
o

[
X

N
e
5
number of events

energy resolution (keV)
&

| °F
o ] 'LHM
s 20

|
Ll
0

R

3 2 1 0
sha_bias

- L

0 3.22: shabiasOO0O0OO0OO. 00000000 O 3.23: shabias0(O), 3(0), 7(0)00000 30ch

ooooooboooo gbooooooboooon

0 32200 shabiasOOOOOOOOO0OODOOOOOOOODODOOOOOOOOOOOOOOOOO
sha bias 0000 shid OO0 O Slow shaper 00000000 peaking time 0000000 ADCOOO

54



00000000 3230000000000000000000000000000000000000
00000000000000000000000000000000 Shabias000000000000
000 (00000

Slow Shaper 00000000000 (ifss)0000O

isfO00 bitOODOOOO0ODOOO0O0O0DOOOOO000OOO00OOOOO0OOOO00O

039 ifss00000000000OO000O0O000ODODO0O0O0OO0

000000 (1000) | 000000 V]| 0000000000

0 000 (-100) ooo
1 -225 100
100 sls

oo oo

4 ooo ooo
100 100

7 25 oo

hist_cmn_ex030
Entries 612992
Mean 5.013
RMS 3.145

energy resolution (keV)
»
&
number of events

. . . . . .
7 6 5 0 1 2 3
ifss

0 324:ifss00.000 ifss000000O00OOO0O O 3.25: ifssO0000O0 0(0), 2(0), 3(0), 7(0)
ooooooooon goopoooOoobo 3chOOO0O0ODOOOODODO

0 3240000000000000000000000000O0O0O0O0O0DOODO0O0ODO 325000
bobooboboooobooboooobobooooobooooboboooog

Slow Shaper 1 0 0000000000 OOOOOCOOCOCOOOO0O0O0O00O0O0O0OODOOOOOOO
ooooooooooboooooboOo0o0ooooo0 s24000000000DO0O0O0ODOOO
oboooobooboooobobooooooboboooooooboooboooobooobboobooOoooboooboaoon
gboboobobooobooboooobooooobooboobooboon

55



O0ifss0 0000000000000 O0O0OODOOODOOOOOOOOODODOOO Slow Shaper OO
00000000000000000000000 VATA450300 A/DOOOO ASICOOOOOOO
goboooboobooobooboooboobooooobooooooboboooboooooooboOoon
goboooboobooobooobobooboooobooboooboobooboooooobooon
00000000 ADCOOOO0OOOOODOO0O0OOOO0OOO0ODOO0OD (DoboOoUooooooo
000)0000000000 ADCOOO0O0OOOO0OCODOO0OOOUOOOODOOOODOOOOOOOO
gboboooboooooooooooooooobooobooooooooooboooooooooboOoboboon
OO000000oo0o00b0e4ch00D0OO0DDOO 326000000000000000DO000DOO
000000000 O00O00O00OOOSlow Shaper 0000000000000 OOOOOODOOOO
gbobooboobooobooboboooobooboooobooboo

VA WF ifss:7 VA WF ifss:6 VA WF ifss:5

e e
- - = Entries 3280000 = Entries 3280000

— Meanx 5082 Meanx 5059
Meany 1003 |5

e
- Entries 3280000
Meanx 5.1

Meany 1004 |5
- RMSx  2.732
RMSy 4203

e - te: P te:
Entries 3280000 Entries 3280000 = Entries 3280000
“|meanx  5.062 Meanx 5062 = Meanx 506

2

Meany 1006 |5 350

—|rRmMsx 2788
RMSy

e
Meany 1005 |5
RMSx 2787
RMS

Meany 1007 |5
RMSX  2.788
S

10°

10°

10*

0326 0000000000is000 7,6,54,1,2300000000000000000000

Slow Shaper 00 0000000000000 0O0ODOOOCOOOO0OOSlow ShaperO0O0O0O0O0O0O0
000000000000 000000O0Oshabias0000D00O0OOODOOOOshabiasOOO0O0O00
Slow Shaper 00 000000000000 OOOOOOOOOOO 324000000000000000
gbobooboooooboobooooboooooooboo

56



3.6 UJououoood

OO0O000 ifpDifsfOsbiDshabias0 00000000000 OOOO0OOCOCOOOOOOODOOOO
obooobooooooobooog

opooo | o |
ifp 7
ifsf 0(default)
sbi 0(default)
sha_bias | O(default)
ifss 2

0 3.10: 0000000

vbobouobogbobobobooooobobobobobooobobobooooobobobooba
gbooaboodan

0327: 000000000000 2Am0000000

57



Energy Resolution

0 32: 00000000000DO00000O0DO0OO0OO0ODbO0O0OO0

cooooboooooboooooobooooobooooooboooooo

hist_cmn_ex030
. E Entries 596096
10° Mean 5.463
= RMS 6.388
10* E
) C
=
% 10° :g
5 r
5 L
Q
10
s E
10
Ll
-20 0 20 40 60 80 100 120 140 160

0320:000000000000000000D00000000 2Am000000

58



03290 ch35 0000000000000 ODODOOOO0O0O0O0O0O0O0O0O0O0OOOoODODODODOOD
0000000000000 AmO00000000000000000000000000000000

Black:default, Red:best parameter

14

12~ 1
§ " ] 00000 (000000000,
[ NN ] 000 2.04 £ 0.03
E of . 0Doo 1.95 + 0.03

C ] 0 311: 000000000000000

2
. L ] oooo

1.2 1.4 16 18 2 2.2 24 2.6 2.8 3 3.2
Energy Resolution

0 330: 000oboooobobobooooboooboooooboboon
obobe40000000O0DODOOODOODOODO

033te4b0000O0O0ODODODOOOODOODODOOODOODODOOOOOODODOO
gbobobogobobobobobobobooooooboboobooboboboboboboboonoo
gboooboooboob s11oboooboobobobobooboobobooboobobboonoo
0009kevOOOOOODDOOOODO

59



40 0OOoO0OO0O0O

00000000 00ODO00OO00DO ASICO0000O0000oooooooooooooooooo
ASTRO-HOOOOOODODO SGDh O Si-PadO000OOOCOCOOOOOOOOCOOOODODODODDODODODOO
OO0 SGDO Si-Pad000D ASICOODODOOOODODOOOOOOOOASICOOOOOOOOOOO
gbooan

SGDO Si-Pad 000000 CO0O00DODOOOOSi-PadOO0OOODOOOODODOOOOODOO
uboboogboboobobobooboobobooboooboboboboboboobaboban
gboobuooboogboobobooboaobooboobooobobbooboabood

ASICODO SGD O Si-Pad 00 0000000000000 VATA45030000 64000000000
00000000ooooAsicCO000O0O0O0OO0O0000oooOoOO0o0DoOooooooOOooDOoOg
gbgboboooooooboboboboobogobooboobobaobooobobobboboonoo
OOo0oOoO00oooOooooooobookevoOoooooDOOoooOOODOOODODOODOODODODOO
gboaboooouoobgooaboo

1. ASICO0O Si-Pad0 000000000000 DODOOOCOOCOOOO0O0OODODOOODODOOOOOO
goboboobobooboboboooboboooboboboobobooboboboobon
googod

2. 000000000000 O0O0O0DOOOODOODOOOOODOOOOOODOOOOn

3. 00000000000 Si-Pad0000O0O00OShabias0 000000000 OOOOOOOO
oooobooogobooon

4. 000000O00O0O0OO0O0OOO0O0bOOOoO0bOOOobOoOOoOOOoOoOOOoOoOoOOoOoOooOOoOooOooDooo

60



0 OA 0O000ASICO0O0OO0OO0O0O000

VATA4503000 500 0000000000000O0O0OOOOOOOOOOOOOOOOODODO
0000 §351000000000 ASICO000000ODODODOOOOODODOODOOOOOOOOOO
gbooooooooboobooooooooooooobooboboboboboboobobooboboboo
0000000000000000000-2000 2Am000000000

Al 0O00O0O0OOO0OODODOODODbOOOObODO

ASICOO Si-Pad0000000O0O0O0OOOOOOOOOOOOO (§3.3.)00000000O0O"ROall”
07Al2’0000000000000000O0O00000O00O0O0OO0OO0OO0OOO (oooo)oo
00000000oooO0O00000oo00o0UooooOOo0UooOOOOoUUUOoDD ADCOoOoOog
goooOoOO0OO0O0O0O0ODODODODODOOOOOO0OO0O00000O0O0OODO AlDD A2000000000
000COOo0O0O0000 10000oooooDe40O0O0O0ODOOODODODODODOD ADCOOOOOOOOO
gooO0o0oO0O0O0OD0OODOO0O000000000000000000O0O0O00 AbDCOO0Ogoooooo
obooooobooooboboooooboooobOoboboooboboooooboOooooobOOonon

0A100000000000000000000 0O A200000COCOOOOOOOOOODODOOO
oooooOoOoOoOoOOO00OO0 ADCO ooopooooooo ADCO

61



000 A300000000000000000000O0OOOOOOOOOOODOODODODODOBORO
goboooboooobooobooooooboobooooboooooobooooboooooboaoon
obooobooboooooooobobooooooob1oobooooOooboooboooooboOoon
ooo0obe400D00O0000O0DOOOOODOOOOOODOOOOODODDOOOOODODOOOO
gbobooboooobooboobooooboobooobooboooboOob 1-20000000000000O0O00

x
X
ow

W
S
S

N
o
=)

=
o
=]

number of events
B
[=]
(=]
T[T [T T[T T TTTT [T [T ITT 7771

o
:,_1

el Lo Lo Lo Ll
20 30 40 50 60 70
number of hit channels

o
[
S)

0 A3 0000000000000000000D0O0O0DO0O0O0O0O0ODODO (DODDO0ODOO0DOOUD
0O ADCO 1och)DOOOOOOO

oboooooboooooobobooooobooboooooobooboobooooboboooooobon
0000 VATA450.30 VA2TAOOO0OOOOOOOOOOOOOCOOOOODOOOOOOOOOOO
O’DTHR”0O 10bit 00 0000000000000 ADCO 0-1024ch000000000000O00O0O0O

0A1D00500-2000 2 Am0000000000000000000000O0O0OOOOOO0
00 (000000O000oOo loch) 0000000000000 0OO00O0O0OO0O0ODOO0DOOOUOO
oobooobooooooooobooobooobooooobooooobooobooooobooOooooooboOon
O ADCOO0O0O0O0OOOOODASICOOO0O0000000O0OOODOo0oooooooooooooooo
oboobooooooooooooobooooboobobOobobOobobOoboobobooboboooboon
ooooooooon

O Al 000OQOQOOOOOOOOOOOO0O0O0O0O0O00OO0O0OO0OOOOOOO™

oooooo | 64h000000 [0DOOO (MB) |
0000000000000 3.8 x107 39
O0O0O0oDO00o 9.1 x10° 22

0000000 A4d00000O0OOOCOCOOOOOO0O0OOOOODODOOOOCODO 30chODOOOO
ooo0oo0ooo0oooboobo0ooboooDbOoO0ooOooo0ooooO0ooDO00oooO0O00Dn 0choO
Oo000000O0O0000oooOo0o000ooooOo0o0o0o0ooooOooOo0oOOg ADCO ochOOOO
goooOoOoO0O0O0O0O00O0O00OoOoOoOoOUOoO0 ASDODODO0ODOOoOoOoOoOoOoOoOoooooog
Oo000000oooooooooooOO o000 ADCO 10chOO0OD030000 ADCO 30chO00O0O

62



gbooobooooboboobooboooon

hist_cmn030 hist_cmn030

hist_cmn030 hist_cmn030
Entries 595520 Entries 715821
Mean 4.912 10°
RMS 6.772

10° Mean 5.039

RMS 6.718

.
S

=
<

number of events

=
2

number of events

10 10

T |I ||||||| 1
||| U
||h i
u
1.

ll
40

1

N
3
o
o
n
3
IN
S]
3
<3
@
S
[
5]
3
[

100

0 A4 0000000000000 (0)O00ODTHR O A5 0000 DTHR O 0(0d), 10(0), 20(0),
Doch0O0DO00O0O0ODO (D) 30(0)00000

0000 A6e00 A70000000O0OOCOOOOOOOOODO ADCOOODOODODOOOOOOOO
0000000000 ADCOO 10chO 30chOD0OO0ODOO0O0OOOODOOOOOODODOOOOODOOOO
ooboooooobooooboooboooboboooooboobooooooooooooboooooboooobooOon
O0O0O0OODTHRO 1000000000 0hOO0O0OOOOOODOOOOOODO ADCOODODODOOOO
ooooooooooooOooooobochOODOOOOOOOOODODOOOOOOODDOODROOO
oboocooOobooooobooboooooboooooboobobooooboobooooooon

histall_cmn histall_cmn

ADC ch
ADC ch

PRI R L PRI B L
30 40 30 40
pixcel ch pixcel ch

O A6: DTHRO ADCO 10chO0O0COOOOO O A7 DTHRO ADCO 30ch0O000O00O0OO
goooooo gbooogao

A2 TAODOOOODOO

TAOOOOOOODOOOOOOOOODDOOOOoOoooOoDOOO0o0oooooDOOOd”Bias DAC vthr”
O ”Channel trim DACs"0 0000000000000 OCO0ODOOOYBias DACvthh"O00OO0O00OOO

63



Oo0O000000000O0O0O0skit00000 ASOO0OOOOOODOOOOOODODODODOOOOOO
00000o0oO0o0o0o0o0oO00ooOo0o0DooOD0OO0OO00O00OODO (CooOooUbO)booUooo
gboboobobooboboboobooboboooboooboooobooboooobooboooooooooon
00000000000o00000o0000ooO0o00oOO0o0oooO 30000ooOOoOoUOD (oo
0000)000o00oO0o00oO0o000ooOo000oOo0U0OOo0OOO0UOoOO0DU0ODOOOOoOoOoOOOO
bobooboboooboobooooboobooooboooobooboooobOoboooobooonog
000 07Channel trim DACs’0 0000000000000 O0O0C00OO0O0OC0O0O0O00O00O0O0O 4bit
Oo0o0ooooooooo0oOo «rimbACOOOOOCOOO0OOOODOOOOOOOODOOOOOO
gbooooooooobooooboooboobooboobooboooobobooboooobooobooon
0O A9030ch0OOOOOD trim DACOODOOOOOODOOOOOOOOOOODOOOOOODOOOO
O0o0ooooooo0o0000oo0o-47mVO0OOD OmVOOOO 47mVOO000D0DOOOOOO
booooooooooboooboooooboooboooboobooboboooboobooooobooobooon
O000000000000b0o0O00o0O0o00b0 DITREO 10000000

hist_cmn030 hist_cmn030
hist_cmn030 hist_cmn030

Entries 2340860 5 Entries 14365
Mean 4197 10 Mean 48.23
RMS 1.976 RMS 22.83

10°

10*

10*

number of events
number of events

o
N
(=]
IS
S
o
<3
@
S
=
o=
S
[
)
[
I
S
[
o
S

0 A8 vthrODODODODO 0(0),10(0),20(0),30(0) O A9 30ch 0000D0D0D0DOD0OOO -14.7
00000 mV (D), 0 mV(D), +14.7 mV(0 ) 000

A.3 Slow Shaper [

"Low_gain"0 00000000 1000000 Slow ShaperO0O0D0O0O0O0D0OOOODOOOSlow Shaper
0000000000000 0 ADCOUO0O0OO0O0O0O0O0O0ODODODO0OoooooooooDooOO AlooOoQ
O0OLowgain0 100000000000000O00OO0O0O0 ¢ch00O00OOO0ODOOOOOO 1/2
ugboooaooooobgan

64



hist_cmn030

hist_cmn030
Entries 715821
Mean 5.039
RMS 6.718

number of events

10

‘ H“h HHH HﬂﬂﬂﬁMﬂﬂ

L
80 100 120 140 160
ADC ch

o
n
o
IN
(S]
@
<3

0 A.10: Lowgain 00000 0(0)0 1(0)000

A4 ADCOOOODODOOO

61430000000 VATA4503000000000 ADCOOOOOOOOOODOOOOOO ADC
00000000000 ADOOO0O0OOOOOOOOOOOODOOCODODO”Bias DAC, Iramp”’0000
OO0OOOOOOOOOOOO 4bit00000 ANID remp OO0 0000000000 OOOOOOO
ooooooooooooooooooboooooooobOobo0ooooobObO000 chOODOOoODOOOO
goooog

"Delreg”’0 000000000 ADCOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOO
000000 ADCOOO000O0OOOOOOO0000OoooOOOOOO0OooooooooOoOoOOoOg
oo0000oO0oopoooooOo0o00oooooOoOo0o0oOoOooooooOoO0 Al2000000000
oo000000oooOo0O0o00OoOoOo000ooooOOo0oOoOooooD AbCOOOoOooooooooo
00000 DTHRO ADCO 0chOOOOOOO Delreg0 0 0O0O0OO0OODODO (0D)OOOOOOOO
goboooobooobooooboooboboooobooooobooooobooobooobooOooobooooboaoon
goboooboooobobooooboooobooobooooboooobooboooboooboooobooooboaoon
goooo

O0O0”ADCon b’O0000000CO 100000ADCOOCOOOODOOOOOOODOOCODOOODO
goo

65



hist_cmn030

10*

number of events

hist_cmn030

Mean
RMS

Entries 605952

4.925
6.718

0 All: 0D0000ODOO0O0 00000000

googood

66

hist_cmn030

o
<

i
Q

N
A

number of events

i
£

i
15

il

| H.u\llnm

il

150

[

M. M ‘

hist_cmn030
Entries 715821
Mean 5.039
RMS 6.721

0 A12: 0000000 ADCOO 0ch(O), 20ch(0

40ch(0), 60ch(0) 0O O

),



O

gboooobooobooboobooboobooboobooboobooboobooboonboo
goboobobooboooobooboooboobboooboooboobobobobooboboooobog
goboobooboobobooboboobooboobobooboboobobooboboobobo
gboogbooobooboobgooboooboobooboboooboobobooboobobooboon
gbobobooboobobobobobobobobooooboobooboobobboboboboooo
oooooooooboooooobooM2000b00b00O0OO0ODO0OOOOOOoDODOoDOObOODOODOO
goboobobooboooboobooboooboobobooboooboobbobboobboooobog
oooooooooooobooobboobooboobooMIObObobooboooDoooDooooo
gboboboobobooooooooboooboboboboboboboooooooboboboboboo
oOoooooooooM1ODOO0ODOO Si-Pad00000O00O0ODDOO0ODOOOOODOOOODOOO
gooooboooooobooooboobooboobooooMiIOOoobDOooooboooooooooooo
gooooboooboooo1oooobooobooooooooboooB4b0oooooboobooooOoo
gboboobooboooobobobobobobbboboboobobobo20bobobOonoo
goooooobooboobbooobo 2b000o0oboooobOooboOobooooB40o0oogbooooo
gooooooboboboobooooB40boogobboobo400booooobooboobooDoo
gooooooboooboobooooooooboooooooooobooopPbOODODOOODOODOO
gboooboooboooon

gboogoobooobooboobooboobooboobooboobooboobooboonboo
gobooboboobooooboobooboboobooobooobooboboboboobboooobog
gbobobogobobooooooobobobobobobobooooooobobooobooboooo
gooobooobooboobooon

gboogooooboobooboobooboobooboobooboobooboobooboo
OO0000oo000oOo0o00DOo000DOoOo00oDoO0o0OoDoOO0OOoDoOOOg ASTRO-HOOOOO
gbooobooobooobooboobooo

OO02rg40 50
good

67



[]

[1]

HREEN

goboogbobooboobooboobooboboboaobod

http://www-heaf hepl.hiroshima-u.ac.jp/research /research-index.html

ASTRO-HOOOOOODOOO
http://astro-h.isas.jaxa.jp/

Glenn FKnollOODO:0000,0000,000000000
gboooobooooo ooo

A H.F.Muggleton
Nucl.Instrum.Meth.101,113(1972).

0000 X-ray Astronomy Group
http://wwwxray.ess.sci.osaka-u.ac.jp/OskXray TlabHP /ASTRO-H_SXI.html

0000 0oo/o00oooon
http://keen.konan-u.ac.jp/physics/semiconductor /top_frame.html

gobooboobooo 2011d
00000 XOO0OOO0OO ASTRO-HOOUOOO HXI/SGDOUOOOOOOOOOO ADCOOOOO
g

oooooocuoo
OO0 vHDLOOODOOOO0ODOOO0OOO0

gbooooobooooon
VHDLOOOOOOO HDLOOODOOOOoDOoOOOo

obooooobooooooo 20110
O000O0O XOO0OO ASTRO-HOOOOOOOOOOOO Si-Pad000000OOODOO

gobooboobooo 20120
00000 ASTRO-HOOOOOOOOOOOO si0000o0o0ooooooooooooo

ASTRO-H SGD team
ASTRO-H Soft Gamma-ray Detector Preliminary Design Review

gboooobooooog 20090
00000 Si/CdTe0 000000000 OOOOOOOOOOOOO

68



[14]

[15]

[16]

[17]

[22]

[23]

[24]

oooooooooo 20140
OooOoOoOoOoOoOOODOODOODOO0OD Si-Pad00O0O0O0O0O0OOOOO

oooooooono 20090
OOoQoQoooo Xpooooo ASTRO-HOOOy OOOOO Siboooooooooooooo

Inas Abuetwirat
IMPEDANCE ANALYZER MEASUREMENT OF PASSIVE COMPONENTS

gooog
CdTe/CdZnTe D0 0000000000 DO0O0ODOOOODOOO

Takahashi, T., et al. ”The ASTRO-H X-ray astronomy satellite”, *Proc. SPIE*.
9144, Space Telescopes and Instrumentation 2014: Ultraviolet to Gamma Ray,914425.

gbooooobooono 20130
oooOoo Xpooooo ASTRO-HOOOOOOOOOOOOOoOoooooooo

oboooooooooog 20080
000000000 00000D0OD SpaceWireUOOODODO XODOOOOOODODOOOOOOOO
ooooo

GAMMA MEDICA-IDEAS
VATA450.3-461.3 USER MANUAL

000000 SpaceWire DIO2
http://shimafuji.co.jp/spacewire/product/spacewire_dio2.html

gbooooobooono 20130
OO00OO0O0OO0OO0OO0OO SpaceWireUOOOOOOOOODOODODODOOO

Takayuki Yuasa, The University of Tokyo
SpaceWire-to-GigabitEtherUser Guide

69



