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CR2RC shaping time [ns]

FEE cards hardware propertles
* 32 ch. dual gain shapers, 64 readout

channels

bias

* RMS noise: ~ 3.2 MeV
* 14 bit dyn. energy range
» 32 HV regulators, 10 bit for APD

* Fast OR (2 X 2 crystals) for trigger
* 10 bit ADCs (ALTRO) 10 MHz

* Board controller firmware in FPGA
* GTL readout and control bus

i Readoutbus . * DAQ readout and DCS via RCU

5.5 watt, 349 X 210 mm?
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Sg664- Oid CSP: JFET 25K932
Now CSP. JFET 25K1875
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High/Low gain shaper readout
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2= it —2—2 | C=1pF
Vout(t) = [‘196_6_}[__9] e © = 1000 ns (PHOS) or 100 ns (EMCal)
f

10°
CSP output [mV]
T

A = CSP gain
PHOS: energy ranges 0.005 GeV~5 GeV / 0.08 GeV~80 GeV for APD gain M=50

EMCal: energy ranges 0.015 GeV~15 GeV / 0.25 GeV~250 GeV for APD gain M=30

. fast OR saturation at 2.5 - 2.74V differential &
.fast OR / LG = ratio 9.403 )

. CSP gain = 29.2 uV/MeV (for M=50) Q"b

. LG shaper gain = 0.427

. HG shaper gain = 6.85
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MIP ~ 215 MeV at room temperature at noise level of 30 MeV for PHOS.

- - - : I- ------- S-in-le-CS_P c;u:n; e-ner _[G:V] -------------------------
Signal to Noise Ratio at room temperature ~7 oL “s0 a0z 0 30 a0 s :
: i JDDU:— | Shapers/fast-OR rua:inuls:saﬁlm:\lnnnlCSFnulput(EMCALFEC! | . Llnear range :

fast OR diff tial si | for TRU e M guarnsnnania s 00w« | fast OR saturation @2.5V:
as ITrerential signal Tor . ;“"“E = . LG value ~180 mV X
[_PHOS_FOR with LED puise ] [_EMCAL_FOR with LED pulse | i g"”? T e e vssoaton | jgftﬁr\éﬁlgﬁ En%rzgyzy 45 GeV E
E D.of A 1EC’S qugl % D..7 It Fitting mnclion:gamr??zmndel . E I ;s_,.;,h"”: I
N e | SR il | I W Non linear range: :
0 E i \. i:=z.osszo::&;:’e:v:.rn:;?::;7ooe-1o; ! E ' C I \ 1,,:-I;nﬂnnns’-lﬂ.-lmr‘-3227;27;-0&; : ! %1 wu: H_MHD?D " ‘ faSt OR @ 268V 1
"g i \\ ::—::‘;2:;: Z:::;;:ig';::‘: ‘_:“ O.ﬂu_ : = 6.200000e-08, error = 7.627352e-10; : : & H '. e ® %] saturation s shaper readout (Low gain] | * LG Value -~ 250 mV :
0.15E / a, = 1976260, error = 0.031850; ' 5 C \ P‘f :s';':‘;:ame'“_’:';‘:::1:_“3500”7; E 1 wui ”'.T o shaper réadout (High gain) | * CSP Value =1.091V 1
oy \ st i So0al R al e i - Saturation Energy ~ 63 GeV o
- : x ENCAL fast< :l 1000 2000 3000 4000 5000 €000 7000 8000 1

M"M C | . : CSP output [mV] |

/ 02 : . . - . 1

C oo I SR ; :1 - fast OR saturation at 2.5 - 2.74V differential N

-k o M*‘”W :, -fast OR/LG =ratio 13.784 !

| TP T wd . CSPgain = 17.5 uV/MeV (for M=30) > :

final 1w o3 ed e s e w51 L LG shaper gain = 0.229 ) .

. i in = 1

fast OR: analogue 2X 2 CSP signal of t=100ns i -HGshapergain=366 |

2 Y.P Wang, H. Muller, et al.: Front-end Electronics for the ALICE Calorimeters 5/26/2009



