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CHEC

CHEC = Compact High Energy

Camera

ổUK, US, Japan, Netherlands

ổFunding in place for 2 prototype

cameras

&CHEC-M: MAPMs

&CHEC-S: SiPMs

ổDesign criterion:

ổLow cost but high data quality

ổRelatively fine pixellation

ổFull waveform readout on all channels

2048 pixels

0.17o

32 x 64 pixel modules

CHEC
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Electronics Concept
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CHEC-M Preamplifier

MAPM output pulses have FWHM     

~1ns 

ổmuch shorter than Cherenkov pulse 

durations

ổno ñpile-upò of single PEs

Shaping preamplifier

ổ16 channel boards

ổSeveral concepts tested

ổCurrent circuit performance:

&~8 ns FWHM output pulses

&~0.4 mV RMS noise

&Low power (1 mA per ch)

Low illumination 

(<1 PE)

(av. of 1000 

pulses)

High 

illumination

(av. of 1000 

pulses) 

Saturation
(~1000 PE, combination 

of preamp and MAPM)

TARGET Input 

max.

CHEC-M Preamplifier
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CHEC-S Preamplifier

SiPMs of different vendors under testing for a final 

selection.
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Preamplifier design will start 

soon after, to best match the 

selected sensor

CHEC-S Preamplifier
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Electronics Concept

Target Asic
FPGA

B
a

c
k
p

la
n

e

Target Asic
Target AsicTARGET 

ASIC

16 x 

Preamps16 x 

Preamps16 x 

Preamps16 x Preamp

DACQ 

Board

6
4

 P
ix

e
l 

M
o

d
u

le

B
a

c
k
p

la
n

e
 B

o
a

rd

6
4

 P
ix

e
l

M
o

d
u

le

TARGET Module

Peripherals 

(calibration,

lid, etc)

Trigger

Data

x 32 Amplification and 

shaping
Digitisation and Trigger 

Buffering and 

Serialisation

Camera Trigger

Data Serialisation and 

Control

Trigger:

4 neighbouring pixels 

are summed, then 

discriminated.

super pixel

6 mm

Photosensor

pixel Control, 

Data

Clock

Electronics Concept

Andrea De Franco, University of Oxford Madrid | 20 January 2014  



Richard White, University of Leicester Warsaw | September 2013  |  page 9

TARGET Module

CHEC-M  Ą TARGET 5 CHEC-S  Ą TARGET 7

Now in Production

Test and Calibration in 

February

Improved Performance

- Lower trigger noise

- Wider dynamic range

- Better linearity

- Lower temperature 

dependence

TARGET Module
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Electronics Concept
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The First CHEC Module 

HV

4 x 16 ch preamp boards

4 x thick ribbon cable 

(allows curvature, but stiff enough 

to retain PCBs).

Strain relief / cable 

management for HV cable

TARGET 

ASIC

Connection to 

backplane

The First CHEC Module
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The First Camera ModuleThe First CHEC Module
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