Microchannel Plates signals,
Picosecond timing,
Design’s minimum performance



Amplitude (V)

MCP signals

left: 1024 pads 25 um MCP recorded at Argonne.
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Bandwidth is 1 GHz
. right: MCP from Photek 6 um MCP
Bandwidth is 3 GHz
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Picosecond timing

Fast sampling allows reconstructing the time of arrival to a few picoseconds
knowing the waveform.
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Timing using fast sampling
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Simulated timing resolution using fast sampling
S/N=80 at 50PEs (white + detector noises)



Sampling rate and analog bandwidth
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Simulated timing resolution vs Sampling rate
50PEs (white + detector noises)



Sampling rate and analog bandwidth

Sampling rate (GS/s)
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Simulated timing resolution vs Sampling rate and analog bandwidth
50PEs (white + detector noises)



Design’s minimum performance

Hawaii Qs ay/Sacay Pzl PSEC
Planne This
Lab 3 Planned Blab2 Sam d DRS53 Planned DRS4 | proposal
20MHz-3.7
Samplingfrequency | GHz 1-10 GHz 0.7-25GHz 10 GHz | 10MHz-5 GH=z 5GHz 40 GHz
BE0
Analog bandwidth 800 MHz 850 MHz J00 MHz MHz 450 MHz »DORS3 =1 GHz
Mumber of
Channels O 16 2 1208021 ar4/211 16
Channel trigger an Channel
Triggered mode CommonStop | sums Common Sop Common Stop Common Stop trigger
Resolution 10 bit 11.6 bit 11.6 bit 11.5 bit 8-10 bit
Samples 255 | 48 rows of 512 255 2048 | 102412238 1024-8152 64
Clock 33 MHz 33 MHz 66 MHz 20 MHz feamp/2048 B0 MHz
Max latency Ems 0.6ms
Input Buffers TIA(BKOhm gain) Yes Ma Mo Ma Yes
Differential inputs Ma P=seudo-diff es s Yes P=eudo diff
Input impedance 50 Ohms Ext 30-70Ohms adjustable | =10 MO hm 7-11pF
Readout clock 1 GHzWilkinson 16 MHz 33 MHz 33 MHz 0 MHz
Jons* J0ns *
Readouttime 150pus 512us =2 us N._SAMples N Samples <1 us
Lockeddelays Ext DAC ExtDLL IntDLL ExtPLL It PLL
On-chip ADC es 1 GHz Wilkinson Mo Mo Mo Yes
RV simultaneous es Mo Mo Y'es Mo
20mW/isample
Powerich E0mWW 0.2Wiread 150 myy 1-13mW 2-20mW
Dynamic range Tmvy 0.65mV-2V 0.35mVi AV 0351V 1
Average
| Htalk ==10% =0.1% 0.30% =0.5% =0.5%
200ps (Ext
Samplingjitter TED 40ps PLL) ExtPLL 10ps
Power supplies 2.8V 25V 0-3.3v 2.5 25V 1.8V
AMS
Process TSMCD.25 TSMCD.25 AMS0.35 0.18 UMC 025 UMC0.25 CMOS0.13
Chip area 2.5mm2 12 mm2 10mm2 25mm2 25 mm2 1mm2
Costichannel B005M40 1052k 167312k 10-155
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