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Current CV design and performance  o'=s 2012/7/7

~summary of CV roll and requirement~

- main roll : veto charged particle from charged KL decay
- veto Ke3 —need <104 inefficiency against e*(annihilation)
- veto charged K 3
- need 100keV threshold
- need <104 inefficiency against m-(p+m— m°n)
—need light yield >10p.e./100keV(sum of both readout)
- heed <3ns timing resolution from the point of accidental loss

requirement from simulation value from measurement
et inefficiency <104 <5.2+0.8x10°
light yield >10p.e./100keV ~16p.e./100keV
timing resolution <3ns ~2ns(through 125MHz Fadc)

CV achieve good performance
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Performance check of MPPC S 2 /7

~measurement item~

-|@5°C, 12°C, 20°C : calibrate MPPC gain, thermistor,

jtemp monitor. measure dark count noise
—3hour measure elemental MPPC characteristics

-[loperation test ot peltier device

(ambient temp 20°C , cool to 5C)—30 minutes
-\fracture testing In vacuum

(MPPC work in vacuum or not)—30 minutes

- 4hour /lcycle




Performance check of MPPC

~MPPC mount board~
MPPC mount board
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- supply voltage into MPPC and peltier

._T—. { )

thermistor
MPPC b
basal plate(ceramic)
two stage
peltier device
package of can(aluminum)

a(1 31

o

() waoE IN JAPMN

supply voltage into thermistor and temp monitor(on mount board surface),

readout their signal.
- readout MPPC signal



Performance check of MPPC

~set up 1 (characteristic Check)~

o AINVIFE
50-fold,BW200MHz

LED clock gate
| L A
A driver § generator § generator

_ 500Hz width 200ns
fiber+LED

l\/IPPC mount board

",

board for supply volte to each
mount board



Performance check of MPPC S 2 /7

~set upZ(characteristic check)~

U3
ADR421

AD8604
5V N A7 out -

2 R11

10k
'.

- R14

AD8604 109 = 10K

GND | Vpeltier

Ué

R2 . Thermistor 28C4413

= g0k | - AD8604
€3 0.1u ‘

R

U2 100
ADC C4 |

B
51k
Ul‘ >{ R6 c2
AD8604 1k c1 100k 10u

0.1u

Vi U4

Peltier

R12

1Meg
~R3 ~R13
< 30k - 30k

- change thermostat bath temperature to 5°C,12°C, 20°C automatically

- output of thermistor monitor, temp monitor are read by slow ADC

- change MPPC apply voltage automatically

- divide MPPC signal two, one for gain calibration(no delay), another for dark count
measurement(delay signal 10 us to separate LED timing ).

- MPPC signal readout by ADC



Performance check of MPPC S 2 /7

~set up3(peltier test and vacuum test)~
- setup for peltier test
- ambient temp is kept 20 C by thermostat bath
- to cool MPPC 5°C, supply DAC 3.47V(same voltage of thermistor @5°C)

- peltier current, voltage, thermistor monitor, temp monitor are readout by OSC

U3

ADR421 R10 AD8604
5V N A7 out /V Y "N ADC
2k 4
us-— R11
GND ~
| Vpeltier ug g 10k
:ROZK Thermistor ADSSSd 2804413 o ‘R14
€3 0.1 DAC ANy Y8 AD8604 100 = 10K
28D1815
100
Vi . ca L u4
4 ADC ! R9 &
51 200
g R4 R6 c2 47u R§
. /\AY ' - = " ' Peltier
1k 100k 10u 0.2
AD8604 c1
0.1u .R12
1Meg
~ R3 ‘R13

< 30k < 30k

- Setup for vacuum test
- put 4 MPPCs in vacuum chamber
- at 20 Pa check MPPC work or not.
- after that, at T000Pa check MPPC work or not.



Performance check of MPPC

~MPPC calibration~

supply voltage Vsl p e.gain(5°C)

s 7h =0.15
/ o
= 710.8 - = 0.14
=70.6 = EA
Nt : 0.13
-~ 70.4 =
z o
Z'g 0.11
s 0.1
0.09
0.08/,
69 0 70.2 70.4 70.6 70.8 71 71.2 71.4 71.6 71.8 \,72
0 5 10 15 20 25 MPPC supply voltage | V]

temperature [C7)

supply voltage Vslp.e. galn(1 2°C) supply voltage Vs1p.e.gain(20°C)
0.16: . .
" - galn at the experlment
o) 0.15 .
U.l-l; 0.14 / ‘
0.13 0.13
0.12 0.12
0.11 1/ 0.11
0.1 4 0.1
0. 09? 0.09

0.08 . - o

0. 0%0 202 70.4 70.6 70.8 71 71.2 71.4 71.6 71.8 72 70.6 70.8 71 71.2 71.471.6 71.8 72 72.2 724




Performance check of MPPC S 2 /7

~Monitor calibration~

- thermistor temp monitor

1500 ‘ = 200,
= i = f
21400 Toad
2 | -'XI()U;
<1300 Z 140,
1200 120
E 100!
1100, 20|
1000 60,
40!
900’ |
| 20

800 || PRI TR T SRS R

% 5 10 15 20 25 (0 5 10 15 20 25

-

temperature [C] temperature |C]



Performance check of MPPC e s Y RTe

~peltier test] ~

Ch;. j;taﬂg thermistor out
(if temp |, votage 1)

Ch2 g

235 mV peltier voltage

temp monitor
(if temp T, votage 1)

EEESrEa CcUrrent monitor
4.4 (if current | ,voltage 1)
(f'i'i"i .......... SOOmVChZ .......... i"ﬁ'b"’i'ﬁ"ﬁ ............... M ..... i"b' _____ IR "'*"i'“{l" ....... TR"
SiE! 1.00V 29 Mar 2012
16:41:01

- take ~100s to become stable

- at the start of supply voltage, peltier voltage is 0.5V. current is 0.5A,



Performance check of MPPC S 2 /7

~peltier test2~

chd - Entries 20 ch? - Entries 200
peltier current v peltier voltage s 0.19%7
40 H RMS 0.009539 15! RMS 0.003162
1 ‘ Underflow 0 ok Underflow 0
15 ! Overflow 0 Overflow 0
. 5_ ' Integral 200 301 1 Integral 200
3"; 251
25
_ 20)
20 |
15
15 |
10 10!
s
0 a 1l 1 [ U 1 1 - : P o i S AL .-4 F -
0.08 0.1 0.12 0.14 0.16 0,18 0.2 0.22 0.175 0.18 0.185 0.19 0.195 0.2 0.205 0.21
peltier current |A| peltier voltage | V|
ch2*ch4d - Entries 200 _
’0e ch2/ch4d Entries 200
consumption _ju= s —voltage/current lu= .
1< | Underflow 0 18 :{,\,:|:r||,,“ 0.1 2(\;
“ e _ i
3" | L - ) 16 lvlnl\--,:r:ll 200
5 14!
25 !
‘ 12|
20 ' | 10|
15 8
10 ' 6
R 4
o |
f 2
o—" — ‘ i E o , i
0.015 0.02 0.025 0.03 0.035 0.04 0.045 0 1 3 34706 18 ) 2.2

peltier voltege x peltier current peltier voltage/peltier current



Performance check of MPPC S 2 /7

~yvacuum test~

MPPC pulse in vacuum(@10pa)

- all MPPC were not broken in vacuum
- not change characteristics after vacuum

(100ns 2.50G5/s o

6’7’.’66}riﬂi"ﬁiu;‘v‘;7 zoomumlxonn o'n“m;;;zmv 1
- 44 5 i?gﬂf" ;Sm fsx‘);n Tn}.s: 3’?«}; {3035 2012]
-4
Graph v2 | ndf 6.036 / 4 Sraph x* / ndf 0.05195/4
0.14 Prob - 0.1965 0.14 Prob . 0.9997
0.13 po 0.09571 + 0.001279 po 0.09255 + 0.001628
N pl 70.62 + 0.01563 0.13 pl 70.66 + 0.02202
0.12 3
0.12
0.11
0.11
0.1
0.1
0.09
- - = 0.09
116 117 718 71.9 2 2.1 71.7 71.8 71.9 72 72.1 72.2
supply voltage Vs MPPC gain supply voltage Vs MPPC gain

(before put in vacuum) (after put in vacuum)



Performance check of MPPC S 2 /7

~check list~

Item Note

- check the noise level is sufficient or not

MPPC noise(dark count noise) - make the note to ensure stable
operation In the experiment

power consumption of peltier device [check the consumption is sufficient or not
fracture testing of test in vacuum check the MPPC work in vacuum

temperature dependence of MPPC

to decide apply voltage of MPPC
break down voltage O decide apply voltage o

calibration of the thermistor check a reaction against temperature




Performance check of MPPC S 2 /7

~check list~

" O ay > Ld Check the noise Ievel IS sufflc:lent or not

I\/IPPC noise(dark count noise) - make the note to ensure stable
: operation in the experiment

power consumption of peltier device [check the consumption is sufficient or not

‘ﬂ'aCtUl’e testlng Of teSt ln vacuum e CheCk the |\/|PPC Work ln vacuum
IMPPC gain dependence of NN Y 4
temperature and apply voltage

to decide apply voltage of I\/IPPC

'Calibration of the thermistor check a reaction against temperature

see the Appendix
xdetall of the measurement is written in the Appendix



Performance check of MPPC

~result~
temperature dependence of MPPC nOIse power consumption 25l ...
_Q()() - _ RMS 0.002022
2450 - =
& 400 - Integral 200
30—
: 3“0\% =
-£ »: 2: | . o
S 300¢ \5 : - ambient temp was 20°C
.}-E:;S"é Zuf { 1+ cool MPPC to 5°C by peltier
1 200 sE .
e : = 15 l'| - the power consumption was
100E = —  all MPPC noise satisfy i | | very low
50 the requirement(<2MHz) | |
C R | | - T ol .nn ] Ll 1 1 | L | 1 I L L1
% S 10 15 20 25 070015 0.02 0.025 0.03 0.035_0.04 0.045
temperature |C| .
power consumption [W]
MPPC pulse in vacuum(@ 10pa) mmswsis
- all MPPC work in vacuum - MPPC noise : low enough

and not broken after vacuum - peltier consumption : low enough

- fracturing test in vacuum : not broken

100ns 2.50GS/s @

@ 1.00mve  li#+v17.2000ns oints  —1.32mV _ .
L g Sk ol L all MPPCs are ready for June run

1.97m 880p 4.36m 250p

7.42m 2.80m 102m 4.39m (30 38 2012
01:26:21

DPO3034 - 20:26:27 2012/03/29
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~result : band width ~
rise time Vs ID (black:ch1. red:ch?2) result of spectrum analyzing

)

728 , | (sample test)
527 .';fo v , ‘ S;“. « o s acaer
Sof i e SN E ot b B \
ol 2 > "’f.’ =1 '0‘0-?"_:‘,3 ;":.‘:. :,\‘.:o. o 40 ‘i
Ml [*] 1LLLaLITieT Lol LTI o oot [LILIL'9l1 AT I
25 Tl L L s T R Q 30
| tlig/Tlest | I 2 |
24 \ : 11 yi § 2";
= : 200MHz@-3dB
oy 20 40 60 80 - :._ e ‘ |
- input impulse and evaluate rise time v v “Frequency [Hz]
—ensure amplifying without loss
power consumption(Z2ch sum) Vs ID
= 3145 s = - - achieve fast response
E 314p- gt @ S e o : :
Baasi o Moo s ToN L, e loen, || - power consumption satisty
ey ' ' ~ the requirement
i . - all preamp are ready for June run
311.5°
3”; satisfy requirement(<400mWw)
310.5] |
310 » ‘ '
0 20 40 60 30 100

1D
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Pertormance check of preamp @ =% 2012/7/7

~check 1tem and requirement~

Item requirement note
noise low to monitor Tp.e. of MPPC
multiplicity >50 to monitor 1p.e. of MPPC
power consumption <200mW capacity of water cooling system
band width <100MHz to amplify signal without loss




Pertormance check of preamp

~design of preamp~

/’c\\ -l_

C11  1u/1608
S

_1_,,{ i ﬁ_-
C12 o.muns%v
| 1 % } 2

C16 1U/1608

|
\

.".5_1
C1  1uM60s C2  1UM608
i | l o O
1U1608 C4  0.01U/1608
1 1] .2 |
IN | ’ &% | J
s o L ~out]
L | ;
Pt 3 3 | . Ry o5
ey 2  S— s ! , L 22— AA~r2—{"">pouTPinNg
C"JN{‘?‘\D g 01u S B
U_ R2 R4 .| ADBOO1ART | ADSOD1ART 0-1u
1K 51
j RS 470 R6 300 R7 300
) 1 2 1 - SIS, 2
1 S & dch -3 c7  ohuness VY
1 '\
RS C8  001U/1608 R9 l 5
s1  L1]2 150 1Ur1608
- c1o - 14rt608 ”
: & ‘ ’ ~l
VS _1
-VS_1 ‘ +VS_1

L)
w0 LI\
=71 Cne.
-, .D'.. i
ﬁﬁf_’.mo c13 R14 51
i > DOUT(PIN2)
R15 ADS001ART 0.1u
10 |
| R16 750
' 2
’ Cia 0MiUr16o8

poto of preamp

pf fo——

R i
- design multiplicity : non-inverted(10. 2)+differential(2.5x2)=51
- signal and supply voltage are transmitted by LAN cable

- mount 2circuit in the same board. need 92 boards for CV



Performance check of preamp

~result : noise and multiplicity~

Input MPPC signal to preamp(sample test)

noise Vs preamp ID X reproduce the experimental condition

black - chl. red:chz w1y nhical MPPC 1 p.e. Integral charge spectrum o
T 246 . 02004 500 Udertione 1
2244f- ool | Lk w 'OE ot ovie o
z 5 . H' |¢ h §i , 400 ¢ 3
%2.42 . ' 1" 8 > i 0“"1: i l ' f1 lrlw(”f? I | \l*), . | " 1.p.e. peak
2 ¢ o R ey o |1 300 o
z 24... L. e - = .. ":-‘:' 0.004 y '
2.38 R " = M B - L0.006 200
2.36 z il 1 [0.008 J.l ‘ 2mV
L. A ‘ 100
2.34 i ' 50ﬂS | .
, L 00127550 600 60 700 750 800 W0 2 T4 6 8 10 12 14 16 18
0 10 20 30 40 50 60 70 80 90 il(:l(l t Chal‘%[pC]_
. 52 mult|pl|C|ty Vs lnput(cm) .. s2- multiplicity Vs Input(ch?2)
251.5. . , 251.5
£ 51 £ 51
=50.5! =50.5!
50: 50
49.5. 49.5.
49: 49 - -
485 485 ensure monitoring
48’ 48’ i
o o one p.e. for the experiment
'3 5 0 15 20 25 30 471.1“"5"“m“"1'5”“70‘“55’”

2 25
Input Voltage |m\

-

Input Voltage [mV |

- check multiplicity equivalent to CV signal between 0.5 MIP and 5MIP
- Multiplicity : satisfy the requirement(50)
Xnonlinearity : < 2.5% — enough to veto charged particle at CV
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MPPC AMP — _AN Cable [—Hlemo-RJ45converter |—|OSC

* use 22.5m Lan Cable
* measure mip signal by oscilloscope
« check cross talk in the LAN cable

1bem 15cm om
< m— >

<€ > <€ >
A
-< ——

—v—
CV prototype

Tr1(H8643)
(+10x10x0.1t scintillator)

Sr

collimator CV prototype Tr2(H7415)
(+10x10x0.1t scintillator)
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cross talk check © =8 2012/7/7

* integral pulse(200ns) after subtraction of pedestal
- check the ratio, channel with no signal/channel with MPPC signal

| bl-a*100 {-a>13646) Entries 1o | bl/a*100*-1 | En !
Mean 0.01225
f N A RMS 0.2562 350° |2
5-< Underflow 0 : 30 [l RMS 0.546
[ Overflow 0 1 [
: Integral 110 300 T :
4 : srMaw
B 250j TOVR
3 200 | |
M HWNSY H8 il
:i 100 0.49 81
I :
K 50
| JU T -1 Y Lo o B 1. - LA () == —_ e Bl nifian 2l e d | e ’-~ ol
0.6 -04 -0.2 0 0.2 0.4 0.6 08 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
ratio[%] ratio[%]
more than 2 MIPs all signal

* cross talk > unsteadiness from noise were measured
- cross talk is negligible



