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Introduction: Comparison to Spice:

Conceived and constructed over a decade ago, the PHENIX detector was . SPICE:
designed to discover the Quark-Gluon Plasma (QGP). Following on this . Offici.al SPICE model
discovery, the PHENIX collaboration has embarked on a number of

« Low-pass filter: K = 4, Fc = 10°
upgrades to study the QGP properties in detail, with the next step being a P

V(ampout) V(sipmout)+3.4 inoise gain V(onoise)

. . 330mV 5.0nAIHzY>=2600hm A8nVIHzY:
significant overhaul of the PHENIX detector called sPHENIX. sPHENIX 300mv- 4_5nMHﬂz,zannh:‘ ‘jsnvmzvz
. . . . mV- 2200h 4nVIHzY:
includes upgrading the central detector with a compact solenoid, o MMt onvivzs
electromagnetic and hadronic calorimetry to study jets produced in p+p, 210mV- I oo e

.. : : C e .. 180m\V- 3.0nAHzZYA TERONIM S nyines
p+A, and A+A collisions at RHIC. The location of the calorimetry in vicinity somye by 1200M™ / -36nVizY:
. . . . . 1200h _, =34nVIHzY
of the solenoid requires an optical readout that is compact and immune to 120my- 200AHZVe 1000hm- s2nViHzz,
90mV- "
magnetic fields. For this reason, the SPHENIX calorimetry will use a Silicon somv- kil ol / D
. . . . 1 1.0nAIHzZY ]
Photomultiplier (SiPM) based readout system for both the electromagnetic 1 osnamize] o]\ X pRonz
and hadronic calorimeters. In this presentation, we present the current 30mV ——— 00nazrl  oohms 22nViHz%
Ons 50ns 100ns 150ns 200ns 250ns 300ns 350ns 400ns 1KHz 10KHz 100KHz 1MHz 10MHz
design status and performance of the prototype analog readout for the
SPHENIX calorimetry based on SiPMs. * Prototype Circuit

« Standard Voltage amplifier: Gain = 200

o o d istor: h
SiPM Volta ge dn a . No fiter S:)S;?;mlpKSfomges pandwidth limit

V(ampout) (V(sipmout)+3.4)*10

2.2V 440pAlHzYm24Kohm gain Vionoise) [1-20Vikzz.

Temperature Control: ?:EE:
1.6V 360pAlHzY,~{20Kohm 1. 0uVIHZY

1.4V- 320pAlHzY:- 18KohM -0.9uVIHzY:

+ Hamamatsu $10362-33-25C " iy o D
» Reverse breakdown voltage, Vbr ~ 70V oaw A e oo

» Overvoltage range, Vov ~1-2V 044 60PAHZA o1 o Lo dpvikizs
» Vbr increases linearly with temperature, 56mV/°C ool ] s s

» Factor of 2 gain per 1V increase in bias voltage Iy sopzre Ko o

« Temperature compensation using closed feed-back loop O Ons Ofws 02w Odms 04w 08w Ofws 07w 08w Om fous T HZA Oken OUVIHZY,

* Thermistor
* 10 bit ADC
 Logic control
* 10 bit DAC
* DAC reduces Vbr and provides full range of gain control
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Gain vs temp and bias voltage Block diagram of thermal Prototype amplifier board with Prototype SIPM mounting. SIPM is
MoK exmrmens Metino Detectors’ Compensation circuit. thermal bias compensation circuitry. in the center. Mounting board with

thermistor on left, and LED with
pulser circuit on right.

Preamp Circult:

* 1 MIP =142 MeV * 25 pe/Gev or 1pe = ~4MeV

» Single tower max energy: 40 GeV * MIP Peak ~35pe \Q Prototype SIPM readout. SIPM with thermistor

» Dynamic range: 40GeV/142MeV = 282 + 40 GeV ~10000pe - and LED pulser is in the lower right, preamplifier
 Measureable Energy: 40MeV « ADC: 40GeV = 4000 eqy With thermal bias compensation is lower left, and

« Dynamic Range 40GeV/40MeV = 1000 * MIP in channel 14 —_ah digitization and data acquisition is top center.

* SiPM gain = 1x10°
Quasi-differential Multiple Feedback lowpass Filter °
Butterworth K=4, Fc=10MHz: .param R1=130 R2=110 R3=510 C1=200p C2=20p ‘ O n C I u S I O n S
Butterworth K=, Fe=5MHz: param R1=1.37K R2=332 R3=1.37K C1=100p C2=22p

.param R1=130 R2=110 R3=510 C1=200p C2=20p

Ra3 — We have desighed a prototype temperature compensating voltage control
_’}{3\;’ - e and preamplifier for the Hamamatsu $10362-33-25C SiPM to be used for
na1 o the EMCAL and HCAL detectors in the sSPHENIX upgrade. Preliminary
E—/{\é}r—-—f{\r{z\}.«—-m} {Vee analysis of the prototype circuit shows that the performance is consistent
LK Probal. T with SPICE models. The next step will be to design and fabricate a 32
Vocm -1 channel system that can be used with the EMCAL and HCAL prototype
modules being constructed as part of the SPHENIX upgrade project.
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