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Motivation of Temperature Compensation

* SiPM gain depends on temperature. Because breakdown
voltage depends on temperature.
: : Vov = Vbias - Vbreak down
(large quenching resistor )
* We want to keep gain (V,, )same as a value at reference point.
Adjust bias voltage against temperature shift.

1. Measure dG/dT, dG/dV and calculate dV/dT
2. Test temperature compensation

(change bias voltage and temperature manually) \ 7
3. Automatic HV adjustment D
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MIP constant (ADC)

dMIP/dV of central 4 channels

dMIP/dV : 3.1-3.6 ADC/DAC (1 DAC ~37mV)
MIP value shifts ~ 1.1% value at the 50 DAC per 1 DAC
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dMIP/dV is larger than dGain/dV of MPPC

o dMIP/dVis ~1.1%/DAC
but
 dGain/dV of MPPCis ~ 0.6%/DAC

There is 0.5% gap between dMIP/dV and dGain/dV
* What is considered cause of the gap?



dMIP/dV is larger than dGain/dV of MPPC

o« dMIP/dV is ~1.1%/DAC
but
 dGain/dV of MPPCis ~ 0.6%/DAC

There is 0.5% gap between dMIP/dV and dGain/dV

* What is considered cause of the gap?

bias voltage dependence on properties of MPPC

- photon detection efficiency ~Jurigure 2-81 Photon detection efficiency vs. overvoltage

(Typ. Ta=25°C, A=408 nm)
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dMIP/dV is larger than dGain/dV of MPPC

o dMIP/dV is ~1.1%/DAC
but
 dGain/dV of MPPCis ~ 0.6%/DAC

There is 0.5% gap between dMIP/dV and dGain/dV
 What is considered cause of the gap?

bias voltage dependence on properties of MPPC

- phOton detECtlon efﬂCIency [Figure 2-7] Afterpulses vs. overvoltage
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dMIP/dV is larger than dGain/dV of MPPC

o dMIP/dV is ~1.1%/DAC
but
 dGain/dV of MPPCis ~ 0.6%/DAC

There is 0.5% gap between dMIP/dV and dGain/dV
 What is considered cause of the gap?

bias voltage dependence on properties of MPPC

- photon detection efficiency | Figure 2111 crosstalk vs. overvoltage

- after pulsing probability 50 L
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Specification of the S13360 series

== Electrical and optical characteristics (Typ. Ta=25 °c, unless otherwise noted)

Dark count™* Tem
perafure
Spectral | Peak Ph:rtc_:n Terminal Breal- roefficent
| detection )
Measure- | response | sensitivity effici capaci- Cain down | Crosstalk ) at recom-
Type no. ment range |wavelength PDE* 5 Typ. Max. | tance M voltage | probability mended
conditions A hp A=A Ct Ver operating
P violtage
ATVop
(nm) (nm) (%) | (kcps) | (keps) | (pF) (v) (%) (mV/eC)
513360-1325CS 270 to 900 0 210 50
513360-1325PE 320 to 900
513360-3025CS | vover |270 to 900 - 200 | 1200 | 320 |7.0 x 10° .
S13360-3025PE | =5V [320to 900 '
513360-6025CS 270 to 900 1600 | 5000 | 1280
513360-6025PE 320 to 900
513360-1350CS 270 to 900 a0 570 60
513360-1350PE 320 to 900
513360-3050CS 270 to 900
Vover 450 40 S00 | 1500 | 320 [1.7 % 105 535 3
513360-3050PE | =3V [320to 200
$13360-6050CS 270 to 900 o
513360-6050PE 32010 900 _ Temperature coefficient of V., _= 54mV/"C
513360-1375CS 270 to 900 o
513360-1375PE 320 to 900 9 1 DAC / O . 685 C
513360-3075CS 270 to 900
Vover 50 S00 | 1500 | 320 |4.0 x 105 7 | ver+
513360-3075PE | =3V |[320to0 900
513360-6075CS 270 to 900
2000 | 6000 | 1280
513360-6075PE 320 to 900 3




Procedure of the Temperature Compensation

* preparation of reference files

measure current
temperature

—

make a reference file of HV
adjust value from passport

make a dT/dV setting file

make a reference file of temperature
set average of T3-T6 to 25 degree C.

H temperature_reference.tut - Notepad _

File Edit Format View Help

0 1
0 2
0 3
0 33
0 34
0 35
#EOF

260,50
270,00
267,50
267,25
267,00
260,75

242,50
243,00
241,50
242,25
232,00
226,75

#LDA POrt T1 T2 T3 T4 T3 To TDIF TPower

257,50
258,00
258,50
258,25
259,00
255,75

V1



Procedure of the Temperature Compensation

* preparation of reference files

43 Main.vi Front Panel on AHCAL_DAQ_xLDA.lvproj/My Computer *
File Edit View Project Operate Tools Window Help

[1n] [13ptDialog Fort |+ |[F=

I

_debug Program Exit

7 85450
¥ STOP

Lk calibration tab . .

1) Detector Config. | 2) System Setup | 3)Slow Control ) Calibration | 5) Take Data | 6) HV Adjust | Expert/Deb:
ig. yst P J pe ug

0 @ 4 60 8 100 10 10 160 180 20 20
ROC mod 256

Delay Lines

Set Delays (ns) Delays readback (ns)

Delayl |13 Delayl |0
Delay? |13 Delay? |0
Delay3 |40 Delay3 |0

=01 1)

Ack () i)]TB

DACs (VCALIB)

DAC Setup
calib_DAC settings Firstforall |

Set

g

DACI (LED, 0.20v) | 5730

~ il

DAC2 (q,0.35V) 1590 my -

s« o O
Ack () U’T@

Enable Section

Sl TCALB direct (9)

Do not change!

Bl Trig Ext synchr. (1) | PWR_LED (7)
sl TCALEL (5)

i Slab_Power
S TcaLE? (4)
sl Hold Fxt (3) Bl Tiig Fxt async. (2)

Wl TCALR et () il TCALIB_Hold (10)

i PWR_Charge (8)

. SiPM_Bias 2
il pc Bias2
off 10V

oncfull V

-0 7P

Ack( i)]o_B

Temperatures

Templ

Temp2

Temp3

Tempd

Temps

Temps

TOF

TPOWER

write tmp. info

SerialNo || pa; gPort: 1

352 vealsL | 0 VODD | 3326 HVL | 61472

324 veausz |2 1000 [3717 H1 |509

349 VTEMP 692 1DAC | 3601 Hi2 | 61105

322 VODA 3209 EF |3720 Hz 792 Read

348 VDAC 4952 1004 |0 HiZ | 60838

311 VREF |4498 reserved 4 |3335 w3 |792 st () ;_J,G— @
E) resened [0 reserved 3 [3312 resenedz |0

33 VADCREF | 2501 VADCREF3 2501 VADCREF2 2501

Ack() ’./lloi o

all temperatures in [*C], all voltages in [mV], all currents in [mA]

temperatures, HV1, HV2 and HV3
|F:\CERN_ZOIS_June\hv_settings_a\I_moduIEs_JuneZOlB\temperature

click here

set temperature file path without suffix

-
- n20

e

P 10 o




Procedure of the Temperature

* preparation of reference files

43 Mainvi Front Panel on AHCAL_DAQ xLDA.lvproj/My Computer *
File Edit View Project Operate Tools Window Help
[11] [ 13pt Dialog Fant o [~

]
- [[Fer]

Compensation

[ e e
—

click here

 debug Program Exit
7 85450
0- n_I 1 I [} 1 ] ] ] [l ] ] ] i 1
0 20 40 60 80 100 120 140 160 180 200 220 240
1) Detector Config. | 2) System Setup | 3)Slow Control 4) Galibration | 5) Take Data | 6) HV Adjust | Expert/Debug ROC mod 256
Delay Lines Temperatures
L
Set Delays (ns) Delays readback (ns) '/llﬂ_
SerialNo || pA; 0Port: 1
Delayl | 13 Delayl |0
. Templ |352 VCALBL | 0 VDD 13326 HV1 61472
13 0 TE e
Delay2 Delay2 Set! ) J’TD Temp2 1324 veae: |2 oop (3717 M1 809
Delay3 40 Delay3 0 i ra Temp3 349 VTEMP 692 DAC 3601 H¥Z 51105
a0 5o 0
Tempd (322 VDDA 3209 REF 3720 H2 792
Temps |348 VDAC |4952 DDA |0 H3 60888
DACs (VCALIB) DAC Setup Temos (311 VREF | 4498 resaned4 13335 H3 792
calib_DAC_settings First for all v‘ = TOF |33 resenved resened3 13312 resenved2 |
f’— x TPOWER |33 WADCREF | 2501 VADCREF3 2501 VADCREF2 | 2501
d: g
|6750 mV - set( ) oo |C
(el (M Dy = J ,j all temperatures in [*C], all voltages in [mV], all currents in [mA]
o - |
DACZ (g, 0.3.5V) Ack () "j’ﬂi ,6 write tmp. info  yemperatures, HVL, HV2 and HYV3
|F:\CERN_ZOlB_JunE\hv_sattmgs_al\_muduIes_JuneZOlS\temperature
Enable Section

Sl Trig Ext synchr. (1) . PWR_LED (7) | PWR_Charge (8)
=l TCaLRl (5)
i Slab_Power . SiPM_Bias 2

S TcaLe? (4)

il e Bios 2

off: 10V

on: full vV
sl Hold Fxt (3) sl Trig Fxt async. (2)

Bl TCaL direct 9)
il TCALIB et (6)
Do not change!

sl TCALIE_Hold (10)

=) Ulg_B

Ak j;'lﬂ_ ’U

temperature read
with ASIC power on

-
i 1:21
B~ KR ELA e

02.08.2018



Procedure of the Temperature Compensation

* preparation of reference files

File Edit View Project Operate Tools Window Help

[11] [33pt Distog Fort |~ |[F [ [~ ] 6~

temperature file

 debug Program Exit -
fa
Hasis0 h d tt
v m VvV adjust ta o- o) R A A A 8 R R AR
0 6 8 100 120 140 160 180 200 220 240
1) Detector Config. | 2) System Setup | 3) Slow Control | 4) Calibration | 5)Take Data |~ 6) HV Adjust | Expert/Debug (28 muest
Y —— —— HV1 value Create new HV setting file
f. Hv1 i \ new HV adjust setting file
1 Set 0 e Set oo 6 i
"w\” e 9 d° |O m ) [l @ T o | lo - |FACERN_2018 June\hy_settings_all_ modules_June2018\hn_adjust
7 fju -
' o part ’F
w0 3o [0 ) Jo [0 v
~ dtemp./1DAC Amay
;
HV?2 value LDA ’)’1_ |n,343 !input a half value of dT/dDAC !
. o Hv2 \ \ r
val_Adj HV2 set () —)!T ’6 st () 1)’0— 'U LDA 1)’1— ||n= port ,}]E set dt/dv
0 Adjust g
- ’ m Az port i)]? | F:\CERN_2018_Jun...\dtemp_dv_setting.bt -
a0y 5o O a0y o O
: delta T HV value is changed
r.
LDA  lo =)
I Adj_HV3 i Hv3 a1 HV3 value M ’)’7 |8»215 new setting
valAdj st() o O se() o0 |0 oA o | o R | #LDA port HVL HV2 HV3
64 m ) e #unixtime 1530172969
A= A port £Jl1s | . SRRTETS 01857676
Ack( ) D”G_ U Ack () _)]]07 ,j LDA _}],F rz— 02787777
= 03637777
Y seting i c 0587050
FACERN_2018 June\hv_settings_all_ modules_June2018\hv_adjust latestbct N good Temp. mon. 06887979
4
N e
adjust HV1_use setting file return adjust HV2_use setting file return adjust HV3_use setting_file return ,)’1_ e
: ! . port 7
i , i 010787878
=0\ P 0 3 o 0 Jo O
‘ : , set and read all HV adjust
ac ) o JO ac) o O ack ) o |0 =
HV setting file ref.
| FACERN_2018_lunelhy_settings_all_modules_June2018\h_sdjust. reference.tt . ]
S initialize reference files by current value
EMPEratUre rererence e
i et ref t ture te
[ F:ACERN_2018_June\hv_settings_all_madules_June2018\temperature.reference.txt sslasttemperaturefileas a reference  sel reference temperature ta
= Wi
| make HV reference from?
| full path of the reference __ T—

2. click here

1. click here

Bo- B @ld

m

11:22
02.08.2018



Procedure of the Temperature Compensation

* preparation of reference files

measure current
temperature

—

make a reference file of HV
adjust value from passport

make a dT/dV setting file

make a reference file of temperature
set average of T3-T6 to 25 degree C.

File Edit Format View Help

#FLDA port Hv1l HVZ Hv3
#Funixtime 1517311229
0 1 bl 06 ob

0
0
0
0 34 65 B4 64
0
#

EOF

13



Procedure of the Temperature Compensation

* preparation of reference files

43 Main.vi Front Panel on AHCAL_DAQ_xLDA.lvproj/My Computer E

File Edit View Project Operate Tools Window Help
] ot~ [t 5 5 Bl 51
_debug Program Exit i

7 85450
0 20 40 60 80 100 120 140 160 180 200 220 240

1) Detector Config. | 2)System Setup | 3)Slow Control | 4) Galibration | 5) Take Data | 6) HV Adjust ‘ Expert/Debug | ROC mod 256

HV1 value Create new HV setting file new HV acjust setting file

L /]l_ - IF\CERN 2018_June\hv_settings_all_modules_June2018\hv_adjust
part of1s |

)
'

val Adj HV1 Set () '—)lﬂ_lﬁ o
s ,

Ack () ’;JIU_B

d temp. /1 DAC Array

HV2 value LDA )l_l 0,343 Winput a half value of dT/dDAC !
/]l_ port JE set dt/dv
JIF I“n FACERN_2018 _un..\dtemp_dv_setting.tet -
. delta T HV value is changed

HV3 value toa ;JIU_ II8215 = new setting
)l_ l— pm v e
/) 8 A 4y | —_— b z@f‘g%ﬁmm

.—‘\) . IIZ— 03637777

port ’:)]1_ 04787777

o gl
Ack () ’:Jlu_lﬁ

val_Adj_HV3 Set tzlu— o
o o
Ack( ) ’:)lo_ﬁ

HV setting file K s
FACERN_2018_June\hy_settings all_modules June2018\hv_adjust latest.txt N good Temp. mon. 06837979
l_ 07877676
) ) ) ) N\ [ ) I 08647878
adjust HV1_use setting file return adjust_HV2_use sefting file return ust HVase _settinlhfile return ‘ e
nort o1

& 10 :
0 5D «, 1 You can check current setting of hy e

gt | adjust value by clicking two times
IF:\CERNleEJune\hvﬁsettmgsﬁa\LmndulesﬁJunaZOlB\hvﬁadJustJaferen S re nt Value
€ TETETernCe 1es 0y Cul

save latest temperature file as a reference  set reference temperature to

temperature reference file
|FACERN_2018_June\hv_settings_all_modules_Junc2018\temperature._reference.bat

make HV reference from current value
last compensation

09:27:54,644 -
28.06.2018
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Procedure of the Temperature Compensation

5 Mainwi Front Panel on AHCAL DAQ L DA vproj/My Computer

File Edit View Project Operate Tools

Window Help

R

E | 13pt Dialog Font

debug

Program Exit

/} 25450
: STOP 0-

1) Detector Config. | 2) System Setup | 3) Slow Control | 4) Calibration | 5) Take Data | 6) HV Adjust | Expert/Debug |

I | I v v
40 60 80 100 120 140 160 180 200 220
ROC mod 256

HV1 value

val Adj_HV1 set () Ho st () "JIU_I'?J_ oA . I

-

—

port £J1s |

ace(y o [0 Ak () ‘:Jlg_la
— - B ————— HV2 value
- «0 o -2 w0 o O o
; o = £ port -§15
Ack( ) :)lo_lf_‘)_ Ack() =J|0_|3 Jl_
val_Adj HV3 ~ 4 HV3 [ ] HV3 value
o o =OUL D e
J e
Ack( ) ’;)lg_I?J_ Ak t__JIG—I?J— port Jl?
HV setting file

FACERN_2018_June\hv_settings_all_modules_June2018\hv_adjust_latest.bt

adjust_HV1_use_setting_file return adjust_HV2_use_setting_file return

adjust_HV3_use_setting_file return

HV setting file ref
FACERN_2018 June\hv_settings_all_modules_June2018\hv_adjust_reference.txt

temperature reference file

I F\CERMN_2018_June\hv_settings_all_modules_June2018\temperature_reference bt

Create new HV setting file new HV adjust setting file

- IF\CERN 2018_Juneihv_settings_all_modules_June2018\hv_adjust

dtemp. /1 DAC Array

LDA

Jl_ 0343 ! input a half value of dT/dDAC !l

port

s |

set dt/dv

1% FACERN_2018_lun...\dtemp_dv_setting.tet

delta T

LDA ’:Jlo_ ll?

port ]

delta HV adjust

It )I_ 12
3 |

N good Temp. mon.

LDA 'jlﬂ_ ||4=

port L

HV value is changed
@)

new setting
#LDA part HVL HV2 HV3
#unixtime 1530172968
01857676

02787777

02627777

04787777

0587080

06837979

07877676

08647878

09707879
010787878

set and read all HV adjust
»

=i

full path of the reference
file for HV adjust

€W ®m 9|

initialize reference files by current value

save latest temperature file as a reference

set reference temperature to

l'\
>

erence from current value

if you don’t have a
reference file for hv
adjust values of

you can make a

reference file from

current hv adjust

value by clicking this
~button.

current configuration,

EN . Er |':'?\__F.l _",

1122
02.08.2018



Procedure of the Temperature Compensation

* preparation of reference files

measure current make a reference file of temperature
temperature
make 3 reference flle Of HV [EH_DA pan dtempfgw:rgg,gﬂfldeg 0,685deg/1DAC !|di
. 0 1 0,343
adjust value from passport 0 2 0,343
0 3 0,343
0 4 0,343
0 5 0,343
0 (¥ 0,343
. } 0 7 0,343
make a dT/dV setting file|  |......
0 20 0,343
0 41 0,343
0 42 0,343
0 43 0,343
0 44 0,343
0 45 0,343
0 46 0,343
0 47 0,343 r
#EOQF




Procedure of the Temperature Compensation

43 Main.vi Front Panel on AHCAL DAQ xL OB Tvproj/My Corliputer
File Edit View Project Operate Tools Window Help

lEHlEptD\a\og Font A Hgm' HE‘H&'l

_debug Program Exit
‘,)85450
k STOP 0- 04 | | | | | | ] 1 ' ] | '
0 2 4 6 8 100 120 140 160 18 2200 20 240
1) Detector Config. | 2)System Setup | 3)Slow Control | 4) Calibration | 5) Take Data | 6} HV Adjust ‘ Expert/Debug Iz ED

HV1 value Create new HV setting file new HV adjust setting file

4 HVL i .

‘l';']'— i HV1 0 o JO s«0) g O LDA i1 0 - | F\CERN_2018_Jun\_settings_all_modules_june018\hy_acjust
] \ = : i

sy o |0 w Jo [ Pt

T

I | [— HV2 value LDA j')ll_ |o,343 Ilinput a half value of dT/dDAC ! (
vl_-l,»\-iHVZ Set’ ) ')lﬂ_ﬁ s Set ) ‘—)lla_ﬁ DA of: | - port ‘Y15 |
: A \ port '—)lﬁ J% FACERN_2018_Jun...\dtemp_dv_setting bt -
Ack() —)lﬂ_ﬁ Ack() ij)lg_lﬁ

you can check a
setting with the
indicator.

I delta T HV value is changed

2 ey [<0 0 g (<98 B o == full path of the
= =0 5o w0 oo I

S dT/DAC setting file you can set a

FACERN_2018_June\hv_settings_all_modules_lune2018\hv_adjust_latest.tt Adjust - - . Va I | l e
' fo | 07877676
[0
wa 7 e 08647878
adjust_HV1_use_setting_file return adjust_HV2Z_use_setting_file return adjust_HV3_use_setting_file return . . .
individually by

. : - e 09707373
) ' o =
Ack () '—jlﬂ_ﬁ Ak ')ln_ﬁ Ack ) ’.}]]g_lﬁ Cs an‘r; T ed hand

HV setting file ref.
initialize reference files by current value

IF:\C ERMN_2018_June\hv_settings_all_modules_June2018\hv_adjust_reference.tut
save |atest temperature file as a reference  set reference temperature to

temperature reference file

IF:\C ERN_2018_June\hv_settings_all_modules_June2018\temperature_reference.tt

make HV reference from current value
last compensation

09:27:54,644 -
28.06.2018
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Procedure of the Temperature Compensation

* make a new hv adjustment file

A
:;)ftrzuluqt:eAvgll Lf;om current temperature and efidT/DAC ref+(i+1)dT/DAC
calculate new hv adjust value 2>HV, + < 0'1: 0.1
: >

compute AT, from previous temperature = ° b °
and reference value © o o ' |
calculate hv adjust value with AT, >HV, = o | 4o
classify HV, - HV, to 3 categories
=0,>2,<2 > HV1
— . ref+(i+1/2)dT/DAC |
= -1 - take hysteresis into account

temperatu re

18



Procedure of the Temperature Compensation

* make a new hv adjustment file

I3 Main.vi Front Panel on AHCAL DAQ xLDA.lvproj/My Computer

File Edit View Project Operate Tools

[10] [ 12pt Dizlog Font

Window Help

- |[Fo [ ][ | 6% |

HV setting file ref.

I FACERM_2018_Junethv_settings_all_modules_June20184hv_adjust_reference bt

temperature reference file

I FACERM_2018_June\hv_settings_all_modules_June2018\temperature_reference.tet

set and read all HY adjust
-

last compensation

09:27:54,644
28.06.2018

el™m =

9

initialize reference files by current value

save latest temperature file as a reference

make HY reference from current value

set reference temperature to

_debug Program Exit
) 85450 0- -
0 a0 60 8 100 120 140 160 180 200 230 240
1) Detector Config. | 2) System Setup | 3) Slow Control | 4) Galibration | 5) Take Data |~ 6) HV Adjust | Expert/Debug | LD
’_—‘ o {— ‘ HV1 value Create new HV setting file new HY adjust setting file
.I,:;ﬂ.q see() oo JO m Set’ ) ’)IU_IT DA o1 o - |FACERN 2015 Junel_settings all modules June2018\by.adjust Set d path Of d hV
2 ¥ \ 3
) o |0 wo o o I adjust setting file
— e e HV2 value
= ¥ T ithout suff
- st b O m Set () jlﬂ_lj })ll_ 0 st dt/dv Wi out sufftix.
= r £ port ;)E I“n FACERN_2018_Jun..\dtemp_dv_setting.txt -
ac() o JO ak oo O .
o B click the button on
al_Adj HV3 50 Hva oy 15 vellie :,?t :JIE e 7 newsating o
— se() o |O set() o [  ipa 4 I— =B £LDA port HVL HV2 HV3 th I ft h d 'd
Gl - DN - R & D [ — the left hand side.
(IO @) ace(y o |0 : A o | IIH_ 02787777
) 03637777
Y seting i S 0587080
FACERMN_2018_June\hv_settings_all_modules_lune2018\hv_adjust_|atest bt N good Temp. mon. 06887979
G l— 07877676
adjust_HV1_use_setting_file return adjust_HV2_use_setting_file return adjust_HV3_use_setting_file return LA ,)‘]l_ ! P
o i o

m

e 11

1122
02.08.2018

EN .

]

[ B W




Procedure of the Temperature Compensation

* make a new hv adjustment file

ﬂ Main.vi Front Panel on AHCAL DAQ_xLDA vprojs Computer

File Edit View Project Operate Tools Window Help

(] [oeDiegFort - |[fov [ 9

debug
J'\
83430

val_Adj_ HV1 Set () 5)|0_|7_)_ o set() '—JIO_F'_)_
= | |
Ack( ) ’:Jlu_la Ack () i)lﬂ_l?.)_

Hv2

val_Adj_ HV2 A 4 ~ A
o R e

Adjust

Ack () ’=J|U_|7_)_ Ack () ’.)lo_lb_

HV3

val_Adj_HV3 Seb ( ;lo— o) sy o
o1 | @) J |7_ = (J Jl_IPJ_

Adjust

Ack () ’=)|0_|7_)_ Ack () i)lu_rj

HV setting file

Program Exit
sTOP 0- ! 0 | | 0 | | ] 1 1 ' ' ]
0 2 @ e 8 100 120 140 160 180 200 220 240
1) Detector Config. | 2)System Setup | 3) Slow Control | 4) Calibration | 5) Take Data | 6) HV Adjust ‘ Expert/Debug | [TEmrEE
HV1 value Create new HV setting file new HV adjust setting file

LDA ’)]1_||u=
port fi1s |

HV2 valu

LDA ’)]1_||U=e
pert £is |

HV3 valu

LDA ’)|1_||u=e
port £J[1s |

IF:\CERNJGIBJ une\hv_settings_all_modules_June2018\hv_adjust_|atest.bdt

adjust_ HV1_use _setting_file return adjust_HV2_use _setting_file return adjust_HV3_us

Adjust

e _setting_file return

S o [wo =B [0 F O

notice!
1.

new settings are not applied
yet.

HV adjust values are
initialized to the reference
value when a new hv setting
file are created.

- I FACERN_2018_lune\hv_settings_all_modules_June20184hv_adjust

d temp. /1 DAC Array

.
LDA :Jll_ Iu_343 "input a half value of dT/dDAC!!

N '—)E set dtfdv

% FACERN_2018 Jun...\dtemp_dv_setting.txt -

HV value is changed

delta T
.
wa oo o
)lo_ 8.225 < new setting
o
port o | 2LDA port HVI HV2 HVZ
unixtime 1530172969

s delta HV adjust 01857676
A Ly 02787777

T 12

,) 03837177
port i1 04737777

0587080
N good Temp. mon. 06837979
) 07877676
LDA jlu_ |4 08647878
f. 09707979
o1
port ,)l_ 010787878

-

J

indicators show the new hv setting

AT and AHV adjust from
reference value
number of available
temperature monitor

n2 | |

U 0208208



Procedure of the Temperature Compensation

* set the new hv setting

13 Mainwi Front Panel on AHCAL DAQ xLDA Ivproj/My Computer
File Edit View Project Operate Tools Window Help
@‘HptD\a\ug Font ~ Hgmv E‘H&'l
_debug Program Exit
4 85450 — 0
h - 1 1 I i 1 [
8 100 120 180 160 180
1) Detector Config. | 2) System Setup | 3)Slow Control | 4) Calibration | 5) Take Data | 6) HV Adjust ‘ Expert/Debug BT xR
\ \ HV1 value Create new HV setting file " P
f HV1 f . new HV adjust setting file
1 set( ) oo Set = [ |( i
‘,’;';ﬂ“ - Jl— - fons J )l_ . DA ')’T |0 - |F:\CERN_ZGlB_June\hv_sattmgs_all_modu\es_JuneZGlE\hv_adJust
Y £3 "
’ [ - f)' part 15
ack () Ho |5 Adk () ')lﬂ_lo s |
dtemp. /1 DAC Array
-
— —_— HV2 value A ot | 0,342 Iinput a half value of dT/dDAC I
) ) V2 ) . .
val Adj HV2 . L fi [ ort £
- o se() oo O - sey oo JO wad o port s | s
] £a i
. : port 15 1% FACERN_2018_Jun..\dtemp_dv_setting.txt
o 7O o g il
. delta T HV value is changed
f
A o I_ < :
1 Adi HV3 7 HV3 —— HV3 value - ,),_ 2 new setting
val Adj | se(y oo O sy o JO o 5 pert ol | #LDA port HVL HV2 HV3
= Adjust Read : . ' Zunivtime 1530172960
] A - port 5. e et WY st e
ack( ) Ho |0 ack() o JO LDA ,)’g_,? 02787777
o 03637777
HY seting e part ol o
FACERN_2018_June\hw_settings_all_modules_lune2018\hv_adjust_latest.txt N good Temp. men. 06837979
24 07877676
wa o | s
X 08647878
£ 09707979
L
port 1 | 010787878
* set a full path of a HV
»
djust t fil
J initialize reference files by current value
. o . )) save latest temperature file as a reference et reference temperature to
e click the AdJUSt button I | = e
make HV reference from current value
09:27:54,644 -
28.06.2018




Procedure of the Temperature Compensation

File Edit View Project Operate Tools Window Help
[1] [13pt Dialog Font ~ B [ [~

debug Program Exit

."\

485450

¥ STOP 0- 0 I y y ] I : ) ] 0 ) ) 0
0 2 4 & &0 100 10 1o 160 180 200 20 240

1) Detector Config. | 2) System Setup | 3) Slow Control | 4) Calibration | 5) Take Data  6) HV Adjust ‘ Expert/Debug ROC mod 256

HV1 value Create new HV setting file new HV acjust setting file

o
) : [~ )

v;I{ Adj_ HVL i Set () lﬂ_lj " _‘ LDA :—JIIT |'CI - |F:\CERN,zms,Juna\hv,semng;,mLmndu\es,mnezolsa\hv,adjust
ey o | w0 o Prds

d temp. /1 DAC Array

R T — HWV2 value ‘,1_ |0,343 !input a half value of dT/dDAC !!
A Set(J "JIO_IU - et ) ')lﬂ_ﬁ = ,/]’1_ ’—ID port U’E set clt/dv

0 Adjust Read B
; . . port il1s | |% F\CERN_2018_Jun...\dternp_cv_setting.bet -
¢ A I I il _dv_:
a0 o I o)
: delta T HV value is changed
0 P
| Adj HV3 ’7, HY3 17‘ HWV3 value ,7 B new settmg
val_Adj_ ) o O sy ofo O oA C o ZLDA port HVL HV2 HV3
64 oo et / Zunidime 1530172969
J A o port i_/],? : delta HV adjust 01857676
Ack () leo_ O Ack () .Jla_ |Q : LDA ’_)]F ,ﬁ 02787777
03637777
p
. port Zll1 04787777
HV setting file 7 K s
FACERN_2018 Junelhv_settings all_ modules June2018\hv_adjust_latest.tst Adjust N good Temp. mon. 06887979
23 07877676
wa o | J: 08647878
adjust HV1_use setting file retum adjust_HV2_use setting file retum adjust_HV3_use setting file return

3 A Pl 00 17
P i -7 b ~__you can create, set
Ack () i)lu_la Ack () "JIU_B Ack () ijllg_lﬁ

HV setting file ref. 7 and read a neW

|F:\CERNleEJune\hvﬁsettingsﬁa\ I_modules_June2018\hv_adjust_reference.tit

initialize reference files by current v

L] L]
[ e 2o e = S ett I n b t h I S b u tto n
latest t ture fil efe set reference temperature to
| F:\CERN_2018 June'ihv_settings_all_ modules June2018\temperature_reference.bd P | TPEIALUIE e 35 @ reference =P y
(8
el - s

make HV reference from current value H

last compensation

5 ™
= 12
.
e @200 5 oomg




Temperature Compensation in DAQ

3 Main.vi Front Panel on AHCAL DAQ xL DA lvproj/My Computer *

File Edit View Project Operate Tools Window Help
IEI [13pt Dialog Font - |[Be |[a [~
_.dahug Program Exit
’,}‘ 25450
STOP 0- 0 | | | | | | | ] ] ' ' ] |
0 20 40 60 80 100 120 140 160 180 200 220 240
1) Detector Config. | 2) System Setup | 3)Slow Control | 4) Calibration | 5 Take Data | 6) HV Adjust | Expert/Debug | [EEmrz=?
Result data file without extension: Fulll result file name: Write TXTdata? ~ 129%  on
ditempl di\temp\_19p07p2018_ 160010356t m ChipIDs in Modules
Measurement_start Debug write » 5 » L o o Mo bo Mo bo o bo bo Mo bo Bo bo ||«
no.cycles RO cycle CCC Timeout Stop data taking Loop iteration # elements in data queue _‘moda (useq)  Write only bxid>0?Write only hit=12 el alalalaialal el almls
9999999 10015 TB MODE 1 10021 o o SN (BN (BN (BN CEN OB CEN GBS CEN GEN FEN GEE O
0 0 0 0 0 0 0 1] 0 0 1] 0 0
- CRIDT 2 ChiD2 = = = =
PIROC2 1 ChipID_1 g /) 0T a SPIROC2 2 . LDA2 port2 i i i
F VOO0V0000 A 0N o2 SPDRRRRD U T s Lo T o : ™
o Mo o Ho Mo Mo Mo Ho Mo bo to Fo
o Mo Mo Mo Mo Mo lo Mo fo o Mo Ho Mo
o Mo Mo Mo lo Mo fo Mo fo o to Mo Mo
- 0 0 0 0 0 0 0 1] 0 0 1] 0 0
:E 0 0 0 0 0 0 0 1] 0 0 1] 0 0
r:u 0 0 0 0 0 0 1] 0 0 1] 0 0
= o 1o o lo o Mo Lo o 0 |0
2 0 Mo Po Mo Mo Mo Mo Ho Mo Fo Mo Fo
§ o Mo o Ho Mo Mo Mo Ho Mo bo to Fo
S o 1o lo Ho Mo Mo Mo Ho Mo bo Mo Fo
o Mo Mo Mo lo Mo fo Mo fo o to Mo Mo
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 [ ] 0 0 0 0 0 0
] 1 | I 1 0 0 0 0 0 0 0 0 0 0
600 800 1000 1200 1400 1600 1800 2000 36 72 108 144 180 216 252 288 324 360 396 432 468 504 540 575 o : -
channels (1..36) / events (1..16) [left to right] channels (1.36) / events (1.16) [left to right] o ! 3 9 0 0
0 0 0 o Mo Mo Mo Mo Mo Mo 0 0 Lo
0 1o lo Ho o Mo to Ho Mo o Mo Fo Mo Mo Mo o Ko Mo |-
4 *
_’E zmp. Compensation - AutoPath yes  AutoListen Yes
a Write temperatures to output file? ONA ‘ompensate every — —
~ 2
=] . minutes only o 30 F mon DAQ E
= Period [cycles] | 2000 St 15622
5 )
: HV adiustingg PO
§ power off during T readout | yes . . ayed - adustng. . 10000
3 — ¢ pRO ' isten Timeout
g i S
=
Setup Testbeam Mode (Auto Triger) ||
e A . T

D R [ [ | ' | 1 ' | 1 |
36 72 108 144 180 216 252 283 324 360 396 432 468 504 540 575

|
1000 1200 1400 1600 1800 2000

.
channels (1..36) / events (1..16) [left to right] channels (1..36) / events (1..16) [left to right] a Ct I Va t e t e m e ra t u re
BunchID BunchXID

spRac2 1 12 0 0 o 0 0 0 o 0 0 SPROC2 2 12 loa4 o6 1288 1610 |1032 |24 |2576 2898 |322(
‘ ‘ i

n *

compensation function -

oy e

oy ua
. 02.08.2018

e = o) s



Temperature Compensation in DAQ

3 Mainui Front Panel an AHCAL DAQ xLDAlvproj/My Computer *
File Edit View Project Operste Tools Window Help
IE“Bpt Dizlog Font ~ |[Rer |[Tar |~
ldEhUQ Program Exit
j 35450
- STOP 0- 0~ | | | | | ' ' ] ] '
0 0 4 6 8 100 120 140 160 180 200
1) Detector Config. | 2) System Setup | 3) Slow Control | 4) Calibration | 5 Take Data | 6) HV Adjust | Expert/Debug | ROC mod 256
Result data file without extension: Fulll result file name: Write TXT data? 1261 o
di\temp\ d\temph_19p07p2018_16001035.6¢t m Modul
odule
Measurement_start Debug write ) . ) o 45
no.cycles RO cycle CCC Timeout - Stop data taking L ogp fteration  elements in dota queue _ Mode (use0) Write only bxid>0?Write only hit=17 - ’) =
9999999 | |10015 TE MODE 1 TE 5 o Sorr | o :
PIROCZ1  ChiplD 1 @0 @00 SPIROC2 2 ) DAz por2__ ChiDZ .
@0 0000 erlD2 POV« o ;i oMy :
i ef [eSEEESESEEESEEE )

15007---------------1
whole temperature compensation i
i

procedure is included in DAQ chain
N; (!d--sé 36 72 108 144 180 216 252 288 334 360 6 432 468 504 540 575

G T
i) 400

0 800 1000 1200 1400 1600 1a00 2000
channels (1..36) / events (1..16) [left to right]

I
240

0 o o
0 o o
0 o g
0 o g
0 o
0 o
0o o

0 o o
0 o o
0 o g
0 o

0 o o
0 o o
0 o g
0 o
0 o
0 o
0 o

ChipIDs in Modules

o o lo o o lo
0 0 0 0 o Mo Mo Mo No lo
0 0 0 0 o Mo Mo Mo No lo
0 0 0 0 0 Mo Mo Mo Mo lo

o o lo log Ho I
o Fog Mo Fo Mo Fo Mo Fo Mo Fo Mo Mo Mo Fo
0 0 0 0 o Mo Mo Mo No lo
0 0 0 0 0 Mo Mo Mo Mo lo

o o la lg Ho lo
0 0 0 0 o o lo o o lo
0 0 0 0 o o lo o o lo
0 0 0 0 o o o Lo o o |-~

Write temperatures to output file?

Period [cycles] | 2000

on

power off during T readout | yes |

£ S
5 5
d d
= =
2 S
£ £
3 3
8 8
= = 1000-i

© :mp. Compensation o AutoPath | yes | Auto Listen | yes |
ompensate every
minutes only 30 ’a mon DAQ =
@ s @ gt son 52
Temp RO Y isten Timeout | 10000
. scheduled Y/ R, D\sconne:ted

T T P T P T S
72 108 144 180 216 252 288 324 360 396 432 468 504 540 575
channels (1..36) / events (1..16) [left to right]

322 644 966 1288 |1610 J1932 2254 12576 2898 |3220
Pl i 3

| D
2000 36

1000 1200 1400 1600
channels (1..36) / events (1..16) [left to right]

1800

BunchXID
SPIROC21

BunchXID
SPIROC2.2

T +

Setup Testbeam Mode (Auto Triger)

Wiait for spill
FF

Validation Dummy Trgs
il 10

Meas.-Length in ps:
200 x77ps= 15360

LED AT

Setup Lab Mode (External Triger)

e o |0
e 0 [l @)

Triger Distance 100

Mo. ext. Trigers |15

el = o] S

Result data file without extension:
d:\temp'.




HV adjust vs Temperature

e 28th of June — 4th of July 2018
* There are over-lap of 0.2 degree C due to a hysteresis for

stabilization at border
gra_hv_temp

2885‘3:— LDAD port6 moduleé L 1 ref+idT/DAC ref+(i+1)dT/DAC

= I oo o 0.110.1

g 8686_— e e o ‘g <€ i

T>U i * o -g @ b o

-IJ; 8484_— |essse > @ () : )

=L —— T o | oo

g 8282__ .....................................

Z L T ref+(i+1/2)dT/DAC
803‘3_— -; | | | | | | U S S

30 31 32 33 34 35 36 °C temperature

Temperature



outlook

e gain vs temperature plot for TB May and June 2018
 MIP vs temperature plot for TB May and June 2018
e offline temperature correction



