CSP HAMAMATSU H4083 (TIA
configuration) CREMAT CR200 noise
analysis

L.Recchia

(presented by V. Bocci )
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Noise spectrum
LeCroy HRO 64 Zi Scope

REF: -40dBm — 2
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Mea ‘DkpkiC1] P2 d C‘I
value 3?2 uV

mean 310.82 uV| 45 ?6 V
min 232 wV| 3y

m: 1.092 m' 68 u\.r'
dev 34 29 uV 457 uV
num 4.060e+3 4.060e+3
ssssss L4 v

SETUP: BWL 20MHz, 500hm, Ref=-40dBm, 10dB/div, 5MHz, 500KHz/div
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APD+CsITI HV OFF

”M%Mw

o=2mV

Measure PlpkokiCT PZsdeviC1) P3--- P4 -- P3--- P6--- PT---- PB---
valug 13.26 my 2 046 my
mean 14436 mV 203946 mV

APD+CsITI HV 340V

o =0.85mV

P1.pkok(CT) P2 sdev(C1) P3--- P4--- P5--- P6--- P7--- P8---
6477 mV 856 uV

mi 6.68691 mV > B7568 uV
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APD+CsITI HV 380V

o=1mV

Measure P1.pkokiCT) P2:sdeviC1) P3--- P4--- P5:---- P6--- PT--- P---
value T20mV  1028mV
mean 76446 mV > 1.0091 mV

Noise spectrum H4083 single
ended output
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NO INPUT HV OFF

&

o = 0.45mV

Measure P1:pkpk(C1T) P2:sdeviC1\ P3--- P4--- P5--- P6---
lue 3339 mV 445wV
mean 3.43094 mV 44757 uv

C85pF+COAX HV OFF

P7---

Pg---

NO INPUT HV ON

o= O.73mV

Measure P1:pkpkiC1Tl P2:sdeviC1) P3--- P4:--- P5:--- P6--- P7--- P8---
value 7497 mV 728 uV
mean 7.54946 mV 732.98 wV

APD+CsIT! HV 380V

0.83mV CSP contribution
0.56mV APD contribution

o= O.83rhV

asure P1:pkpk(CTI P2:sdeviC1) P3--- P4--- P5--- P6- - -
value 6.029 mV 820 uv
m 6.32646 mV 836.70 uV
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PB:---
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Typical response from Cosmic (Csl(TI)+APD@
380V+H4083@1MV/I)

TIA bandwidth = Trise limited

Two different TAU of
/ the Csl(Tl) crystal

SETUP: 2us/div, 20mV/div, 500hm, BWL 20M
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| CR200-500ns NO INPUT

Measure PlokokiCll P2 sdeviC1)

v 4614 mV 555 uv

mean 406506 mV 55045 uV
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SHAPER BOX CR160 noise spectrum

CR200-100ns NO INPUT

s

o =0.89mV
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easure P1pkpkiCTl  P2:sdeviCl) P3--- P4--- P3--- PE--- PT--- PB---
valua 7137 mV B9 uv
mean 679265 mV  BBSA0 WV
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Frequency response SHAPER 0-5MHz

REF: -30dBm —> |

CR200-100ns
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Il 500ns taglia prima del picco del noise
i
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Noise output from the chain

------ 67.85mV 951 mv
722264 mV 96300 mV

CR200-500ns APD340V CR200-500ns APD380V

Measure P1:pkokiCTI P2:sdeviC1l P3--- P4--- P5.--- PB:--- PT--- P8--- Measure P1:pkpk(C1 P2 sdeviC1)
value 2645 mV 4.265 mV value 3898 mV 5733 mV
mean 40.9551 mV > 5.8605 mV
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TABELLA MISURE

OGGETTO CONFIGURAZIONE NOISE Vrms 20MHz

LeCroy HRO 64 Zi BWL 20MHz, 1mV/div 0.045m
H4083 APD HV OFF 2m
H4083 APD HV 340 0.85m
H4083 APD HV380 1m
H4083 NO INPUT-HV OFF 0.45m
H4083 C 85pF HV OFF 0.83m
CR200-100 NO INPUT BOX CR160 0.89m
CR200-500 NO INPUT 0.55m
H4083+CR200-100 APD HV380 9.63m
H4083+CR200-500 APD HV380 5.86m

02/05/2012 Luigi Recchia



CONCLUSIONI

Il CSP H4083 with an integration time of 100 ns it is pratically

a transimpedance amplifier (TIA) and follow the Csl(Tl) signal with two
costant time coming from the crystal and a Trisewox of about 400ns from
the H4083.

The Noise TIA + APD@340V IS EQUIVALENT from the noise TIA + Ceq .

At 380V the noise from APD comes out . From 340V to 380V the noise
increase 1.2 times but the signal increase of 2.5 time, than the S/N at 380
V is better

The HV CAEN noise is evident with empty input CSP but negligible in
normal condition. The noise almost does not change when the HV is
disabled, disappear swithing off the HV or detouching the HV cable .

The CR200-500 shaper in this case is better not only for a lower specific
noise but also because the H4083 specific noise is better filtered respect
to CR200-100 shaper.



APD GAIN — VOLTAGE by A. Rossi

APD_144671_Gain
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