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Amplifier schematic | Vec : ‘ Ouput and input
! ? Simplified Amplifier | connections.
e Fast tran31fnp.edance 31gna1. ar.nphfler for SiPM (Silicon : 3 R, Schematic : Amplifier layout
PhotoMultiplier) characterisation. i i
* Study of SiPM timing performance in a wide temperature : l h :
range (between ~ 80 K and ~ 300 K). : 0A OUT :
* Low power consumption: 135 mW @ ~ 300 K and 65 mW at : - :
@ ~80K. : HET + !
- Layout which aims at improving the amplifier speed and | IN Ve ™= :
stability by minimising parasitic capacitance and using high- : — :
frequency dielectric. I — : &3 0096 e |-
I - |8 [ U —prsowrunrin—= ol
 Very low noise (< 0.4 — 1%) and very fast response | Ry : z[co N=INI ERE
(< 800 ps) result in very low jitter. : W : e > | ¢ @
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Electronics jitter ! Amplifier made of a: |
*  €amp: input referred amplifier noise. |+ Fast OA (Operational Amplifier) that can also operate at : —
O = . Qs: charge produced by the source. : - _ . . . : =»1 each connected to four Temperature | | FBK SiPM footprint,
Qs+ fBw C: constant. 1 * Low noise HBT (Heterojunction Bipolar Transistor). . different selectable inputs. sensor. 16 SiPMs.
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External input signal

0A OUT
8(t) _

Current +Peak -Peak mu (Avg) RMS StdDew

5 ns 10 ns 15 ns 20 ns 28 ns 30 ns 38 ns a ns .
L L I ! ! L L L .« o
mplitu ~ 57 mV
Amplitude: : ~ 5 :
| Ewent count | ave cous R. . .. 14 6
~
1se time: : .6 ns.
58.498 mV F0.751 m¥ 43.478 mV 57.178 mV 57.718 mV¥V F.8757 mV¥
4.0541 %o 20 % 1.1494 %% 5.3668 %o 5.6858 % 1.8779 %

1(t) ;90
HBIT + .:?nasi ude . *
Vv : - 10 ! Fall time: : ~ 350 ps.
IN C II REF atistics: ese * e .o
| Amplifier jitter: ~ 9.8 psgrms-
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« Step voltage input signal (70 ps rise time).

« Voltage signal equal to 1 photon signal (1.6 Me™) generated by a 1.3mm x 1.3mm
Hamamatus SiPM (S13360-1350) at 4 Vgy.

» The signal charges a test capacitor Cy = 1 pF.

* ~ (1) input current signal. ) Y WA - ‘
(t) inp 8 L L S —— Amplitude: : ~ 72 mV.

Cryogenic temperature

* Instrument (oscilloscope) jitter: Otgystem ™ 10.4 psgyms- Therefore the amplifier jitter is | Event count | wave coy Rise time: : ~ 13.9 ns
o averchoot || 4253 0| 10,3279 103260 | ase2ass| 403560 113330 ! o
of .~ Ot , with oy . being a jitter measurement. altme” e N e Fall time: : ~ 700 ps.
measure system measure Amplifier jitter: ~ 11.1 pSgums-

* Vov = Vbias — Vpr: Overvoltage, with

S1iPM input signal

Rc V), being the breakd ltage.
. T_he amplifier was tested with a 1.3mm x 1.3mm Hamamatsu E . C]]D)r; sierglge diidzesap;\/i\;zr:/fe.age
SIPM (S13360-1350). + * Ip: avalanche current.
« The photons were produced by a 405 nm laser controlled by the 0A OUT « Cp: diode capacitance.
Hamamatsu PLP-10 pulser (70 ps FWHM pulses) SiPM HBJT P * Rg: quenching resistor.
| . + o . . .. .
« Single photon jitter measurements. : :i> Rs Vier —==— EQ' qunchlngtpara31t1c.tcapac1tance
; T T : . . grid parasitic capacitance.
 Low amplifier jitter. It has low impact on SiPM jitter | (N-1)Co == b ID@ : — . T(;:g(CDP_I_ Co)(R F_)I_ Rs).
measurements: < 1% @ ~ 300 K and < 4% at @ ~ 80 K. :CG==(N e,k &é oL Rqé : — ’ QAR
= 300 K and 4 Vgy: 101.9 pspys SiPM jitter (101.4 psgys without T M T : R, e—t/Ts
the amplifier jitter contribution). E S : VWA I, = Voy <CQ8(t) + Cp >
= 80 K and 4 Vgy: 48.1 pspys SiPM jitter (46.8 psgys Without the oo o ooooooo oo Vows ... ; Ts

amplifier jitter contribution).

SiPM jitter measurements
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Ambient temperature (~ 300 K)

Sampling M = FWHM/ 2

L & N N N &N &N B N N N N B N N N N N §B_§B_§B_ &R _§B_ 8 § N _§N_§B_§N_ N N _§B_§B_§B_§B B §N | L B N N N &N & &N B N N B N N N N N N &R _§B_ B B &N _§ 8B §B N N N _§N_§B_§B_§B_§B §N 1§ | ~ 2

* 0t=M —
2z s STET ' 2y2In(2)
- SiPM jitter measurments (preliminary results)
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