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About Weeroc

Weeroc is a fabless microelectronics company designing and providing front-end read-out chips for most of the particle detector or
photodetectors. Weeroc offers off-the-shelf programmable read-out chips and associated support for a fast and successful integration
of the read-out chip in user system.

Weeroc designs custom read-out chip on customer request for specific application
not covered by programmable component off the shelf.

Weeroc's core of design expertise includes low noise and radiation-hardened mixed
signal ASICs.

Weeroc is certified ISO9001 since 2015.

Application Domains
Weeroc ASICs are suitable for most industrial or research application involving photodetector or particle detector read-out.

(x| Kot

Aerospace Nuclear Medical Homeland Scientific
Industry Industry Imaging Security Instrumentation

Dedicated Design
Weeroc can design dedicated ASIC for specific application. Non-recurrent design cost are
paid by the final customer who have exclusive access to the design he ordered. Typical

microelectronics design is 18 months from requirement specification fo tested
prototypes.

Integration services

Weeroc provide a dedicated front-end board design service to help
our customer build their system if no system of the shelf meet their
requirements.
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Programmable read-out chip off the shelf
Weeroc offer a full range of product to read-out almost any kind of detectors. The table below describes which read-out chip is
suitable for which kind of detectors. Weeroc application engineers can help you choose the best fit for your detector and application.

SiPM MA-PMT / Silicon Micromegas

MCP-PMT PMT APD Pin diode i GEMS

Maroc 3A

Catiroc 1

AN
AN

Poproc

Citiroc 1A

Petiroc 2A

Triroc 1A

Liroc2

AN

Radioroc2

ANANENENENENENANRN
AN

Temporoc?2

Skiroc 2A

AN
AN
AN

Psiroc

Gemroc 1 \/

Weeroc products maturity is ranged using technical readiness level (TRL) scale. The Weeroc definition of TRL is described below.

Technology Readiness Level Description

TRL1 ASIC project

TRL?2 ASIC in foundry

TRL3 silicon available

TRL4 First measuremnents, minor bug defected
TRL5 First measurement, conclusive in lab
TRL6 Application prototype available

TRL7 Full system using ASIC available

TRL 8 Full system using ASIC running

TRL9 Full systern running ASIC, reliability proven




Product lineup

weeroc
Maroc Catiroc Gemroc Skiroc Petiroc Triroc
TRL 9 8 9 8 6 8
Detector Compatibility - MA-PMT, PMT - MA-PMT, PMT - micromegas - Si PIN diodes - SiPM - SiPM
- SiPM, SiPM array - GEMs - Silicon strips - SiPM array - SiPM array
Measurements and - Free running trigger - Free running trigger - Free running trigger - Free running trigger - Free running trigger - Free running trigger
operations - External trigger - Ext trigger - Ext trigger - Ext trigger - Charge (shaper) - Charge (shaper)
- Charge (shaper) - Charge (shaper) - Charge (shaper) - Charge(shaper) - Time (trigger) - Time (TDC)
- Photon counting - Time (trigger) - Data 3-level trigger - Time (TDC) - Time (TDC)
- Time (trigger) - Time (TDC)

Input Polarity Negative Negative Negative Positive Negative (optimized) Negative (optimized)
Positive Positive

*QFP packaging will be phased out and replaced with equivalent BGA packaging. Glossary: ADC : Analog fo Digital Converter — TDC: Time to Digital Converter



Product lineup

weeroc
Citiroc Radioroc Temporoc Psiroc Poproc Liroc
TRL 9 4 4 4 4 4
Detector Compatibility - SiPM - SiPM - SiPM - PIN diodes - SiPM - SiPM
- SiPM array - SiPM array - SiPM array - Silicon strips - SiPM array - SiPM array
- GEMs
Measurements and - Free running trigger - Free running trigger - Free running trigger - Free running trigger - Free running trigger - Free running trigger
operations - Ext trigger - Ext trigger - Charge (shaper) - Ext trigger - Photon counting - Photon counting
- Charge (shaper) - Charge (shaper, TOT) - Time (TDC) - Charge (shaper, TOT) - Time (trigger) - Time (trigger)
- Time (trigger) - Time & charge trigger - Time (trigger) - Charge (TOT) - Charge (TOT)

- Photon counting

Input Polarity Positive Positive Positive Positive (optimized) Positive (optimized) Positive, negative
Negative Negative

*QFP packaging will be phased out and replaced with equivalent BGA packaging. Glossary: ADC : Analog to Digital Converter — TDC : Time to Digital Converter



weeroc

MAROC3A is a 64-channel chip designed to readout
negative fast input current pulses such as those provided
by Multi Anode Photo Multipliers. Each channel provides
a 100% ftrigger rate for signal greater than 1/3
photoelectron (50fC) and a charge measurement up to
30 photoelectrons (~ 5 pC) with a linearity of 2%. The
gain of each channel can be tuned between 0 and 4
thanks to an 8-bit variable gain preamplifier allowing to
compensate the non- uniformity between detector
channels. A slow shaper combined with two Sample and
Hold capacitors allows storing the charge up to 5 pC as
well as the baseline. In parallel, 64 trigger outputs are
obtained thanks to two possible trigger paths: one made
of a bipolar or unipolar fast (15 ns) shaper followed by
one discriminator for the photon counting and one made
with a bipolar fast shaper (with a lower gain) followed by
a discriminator to deliver triggers for larger input
charges (> 1 pe). The discriminator thresholds are set by
two internal 10-bit DACs. A digital charge output is
provided by an integrated 8, 10 or 12 bit Wilkinson ADC.

Maroc 3A

Photomultiplier-tubes read-out chip

Detector Read-Out MAPMT, SiPM

Number of Channels 64

Signal Polarity Negative

Sensitivity Trigger on 1/3 photo-electron with a 106 PM gain or 50 C

Timing Resolution

60ps RMS on single photo-electron, threshold 1/3 of photo-electron

Dynamic Range

5 pC (106 PM gain), Integral Non Linearity: 2% up to 5 pC

Packaging & Dimension

TFBGA353, PQER240 discontinued

Power Consumption

3.5mW /ch, power supply= 3.3V

Inputs

64 current inputs

Outputs

64 trigger outputs

Wired OR of the 64 triggers for each of the 2 discriminators

1 multiplexed analog charge output that can be daisy chained
1digital charge measurement ( 8, 10 or 12 bits)

Internal Programmable Features

gain adjustment between O and 2 over 8 bits for each input preamp, trigger threshold
adjustment (10bits), analog and digital charge measurement, 64 trigger outputs, 64
frigger masks

They are using Maroc 3A

CERN (ATLAS luminometer)
Jefferson lab (CLASS12)
Industrial applications under NDA

More about Maroc 3A
Contact Jean-Baptiste CIZEL
Web https:/ /www.weeroc.com
Email maroc@weeroc.com

Phone +33185411390




Maroc 3A

Photomultiplier-tubes read-out chip

weeroc

o o

THO o

sindino

1988111 qm.m ) @

upHwWsues] o

mnoq <

indino a81eyd
=
xa1di3n

9x

b4

g

sindino

Ss|auueyd 9 ayl 01 uowwo)
P CPIOH
deSpueg
dwes day b SOWD/SAAT _
Jvag9-0T [enq — WOv 1D
(shay) sadeys
N A 1584 Jejodiq jjeH |
23 +
qs} 1%
MWW
)
XNN
—
e ™ (suqt) 4Jodeys isey Jejodig
P +
as}
ol ¥
nsy gs)” pwo 14T VW |
- )4 gy~ pud)
Al
L Aw—
(suqg) sadeys 1sey sejodiun
l _— (s1q 8)
. > nsy v U013224103
wel Hay _T VAAA uleg —
I'[d1 T
onuoﬂmmar_u “ .q P nsy qsj pud 1% sy puwo WO:mw:_
! i Al —| Jeydwealy
<£953QV agiey) — AV —
(sugg) sadeys mojs ajqenep
H Vs ;mm+-|
ki W Aan— o —
I <
N_u___uz ¥ Jd ssTpwa
XNIN Al qn_v
T s —/\W—
=
%_|
jendig TPICH 0 |suueydD

€9 [2uUey)




Catiroc 1

Large-Photomultiplier-Arrays Read-Out Chip

weeroc

CATIROC 1 is a 16-channel front-end ASIC designed to readout
photomultiplier tubes (PMTs) in large scale applications such as
water Cerenkov experiments. The concept of the ASIC is to combine
an auto-trigger chip to 16 PMTs to obtain an autonomous macro-cell
for large area of detection.

An adjustment of the gain of each channel compensates for the gain
variation of the PMTs and allows using only one HV cable for the 16
PMTs. In the ASIC, the 16 channels are totally independent. In each
channel, the auto-trigger starts the charge and time measurements
which are then converted and stored. Only the hit channels are read
out by one serialized output. The time measurement is done by a 26-
bit counter at 40 MHz for the coarse time and a Time to Amplitude
Converter (TAC) for the fine time, giving a resolution of 200ps RMS.
The charge measurement is done by a dual gain preamplifier followed
by a shaper with variable shaping times (25 ns, 50 ns or 100 ns).
Charge and fine time values are converted by a 10 bit ADC.

Moreover CATIROC 1 can be used as an analogue front-end ASIC for
PMTs. The 16 triggers and 16 shapers output can be used in an
application specific optimized front-end board.

Detector Read-Out PMT, PMT array

Number of Channels

16

Signal Polarity

Negative

Sensitivity

Trigger on one third of photo-electron on each channel

Timing Resolution

200ps RMS on single photo-electron

Dynamic Range

400 photo-electrons (106 PMT gain)
Integral Non Linearity 1% up to 400 p-e

Packaging & Dimension TQFP208

Power Consumption Power supply: 3.3V
21ImW/ch.

Inputs 16 voltage inputs

Outputs 16 trigger outputs
16 shaper output

1 or of the 16 trigger output
1 serialized digital data output (50bits/channel)

Internal Programmable Features

16 channel gain adjustment (16x8bits), trigger and gain threshold

adjustment (2x10bits), charge measurement tuning, 16 trigger
masks, channel by channel trigger output enable.

They are using Catiroc 1

JUNO experiment Contact
WAT05 collaboration Web
Email

Phone

More about Catiroc 1

Salleh Ahmad
https://www.weeroc.com

catiroc@weeroc.com
+33185411390




Catiroc 1

Large-Photomultiplier-Arrays Read-Out Chip

weeroc
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Citiroc 1A

Scientific instrumentation SiPM read-out chip
weeroc

Citiroc 1A is a 32-channel front-end ASIC designed to
readout silicon photo-multipliers (SiPM) for scientific
instrumentation application.

Citiroc 1A allows triggering down to 1/3 pe and provides
the charge measurement with a good noise rejection.
Moreover, Citiroc 1A outputs the 32-channel triggers
with a high accuracy (better than 100 ps).

An adjustment of the SiPM high-voltage is possible
using a channel-by-channel DAC connected to the ASIC
inputs. That allows a fine SiPM gain and dark noise
adjustment at the system level to correct for the non-
uniformity of SiPMs. Citiroc 1A can be calibrated using a
unique calibration signal.

Timing measurement better than 100 ps RMS jitter is
possible along with 1% linearity energy measurement
up t0 2500 p.e. The power consumption 225mW with all
stages on.

Detector Read-Out

SiPM, SiPM array

Number of Channels 32
Signal Polarity Positive
Sensitivity Trigger on 1/3 of photo-electron

Timing Resolution

Better than 100 ps RMS on single photo-electron

Dynamic Range

0-400 pCi.e. 2500 photo-electrons @ 10¢ SIPM gain

Packaging & Dimension

TQFP 160 - TFBGA353

Power Consumption

225mW - Supply voltage : 3.3V

Inputs

32 voltage inputs with independent SiPM HV adjustments

Outputs

32 trigger outputs
2 multiplexed charge output, T multiplexed hit register
2 ASIC trigger output (Trigger OR)

Internal Programmable Features

32 HV adjustment for SiPM (32x8bits), Trigger Threshold Adjustment (10bits),
channel by channel gain tuning, 32 Trigger Masks, Trigger Latch, internal
temperature sensor

They are using Citiroc 1A More about Citiroc 1A
INAF - IASF (CTA experiment) Contact Jean-Baptiste CIZEL
CERN (Baby mind experiment) Web https://www.weeroc.com

Email citiroc@weeroc.com
Phone +33185411390




Citiroc 1A

Scientific instrumentation SiPM read-out chip

weeroc
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weeroc

Petiroc 2A

SiPM read-out for time-of-flight PET

Petiroc 2A is a 32-channel front-end ASIC designed to readout
silicon photomultipliers (SiPMs) with both polarities for particle
time-of-flight measurement applications. Petiroc 2A combines
a very fast and low-jitter trigger with accurate charge and time
measurements. Energy and time are digitized internally with a

10-bit ADC and 40ps-bin TDC.

The concept of the ASIC is to combine two measurement lines
that won't interfere one with each other to measure both first
incident photon timing measurement and whole crystal light

charge integration.

An adjustment of the SiPM high voltage is possible using a
channel-by-channel input DAC. It allows a fine SiPM gain and
dark noise adjustment at the system level to correct for the

non-uniformity of SiPMs.

The power consumption is 6 mW/channel, excluding buffers
used to output the analogue signals. The main application of
Petiroc 2A is PET time-of-flight prototyping but it can also be
used for any application that requires both accurate time
resolution and precise energy measurement.

Detector Read-Out
Number of Channels
Signal Polarity
Sensitivity

Timing Resolution
Dynamic Range
Packaging & Dimension
Power Consumption

Inputs
Outputs

SiPM, SiPM array

32

Positive or Negative

Trigger on first photo-electron

~ 35 ps FWHM in analogue mode (2pe injected) - ~ 100 ps FWHM with internal TDC
3000 photo-electrons (106 SIPM gain), Integral Non Linearity: 1% up to 2500 ph-e
TQFP208 - TFBGA353

Power supply: 3.3V

192mW Analogue core (excluding analogue outing buffer), 6mW/ch

32 voltage inputs with DC adjustment for SiPM HV tuning

Digital output (energy on 10 bit, time on 10 bit - 40ps bin)

32 trigger outputs

1 multiplexed charge output, 1 multiplexed hit register

2 ASIC trigger outputs (Trigger OR on 32 channels, 2 levels)

Internal Programmable Features

32 HV adjustment for SiPM (32x8b), trigger threshold adjustment (10b), charge
measurement tuning, 32 trigger masks, internal temperature sensor, trigger latch

They are using Petiroc 2A

Industrial applications
Cannot be disclosed

More about Petiroc 2

Contact Jean-Baptiste CIZEL
Web https:/ /www.weeroc.com
Email petiroc@weeroc.com
Phone +33185411390




Petiroc 2A

SiPM read-out for time-of-flight PET
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weeroc

Triroc 1A

All-in-one SiPM read-out for multimodal PET
inserts

Triroc 1A is a 64-channel front-end ASIC designed to
readout silicon photomultipliers (SiPMs) with both polarities
for particle time-of-flight measurement applications. Triroc
1A combines a very fast and low-jitter trigger with accurate
charge and time measurements. Energy and time are
digitized internally with a 10-bit ADC and 30ps-bin TDC.

The concept of the ASIC is to combine two measurement
lines that won't interfere one with each other to measure
both first incident photon timing measurement and whole

crystal light charge integration.

An adjustment of the SiPM high voltage is possible using a
channel-by-channel input DAC. It allows a fine SiPM gain

and dark noise adjustment at the system level to correct for

the non-uniformity of SiPMs.

The power consumption is 10 mW/channel, excluding
buffers used to output the signals. The main application of
Triroc 1A is PET time-of-flight but it can also be used for any
application that requires both accurate time resolution and
precise energy measurement. Triroc 1A is available in naked
dies or BGA packaging (12x12mm, 353 balls).

Detector Read-Out
Number of Channels
Signal Polarity
Sensitivity

Timing Resolution
Dynamic Range
Packaging

Power Consumption

Inputs

SiPM, SiPM array

64

Positive or Negative

Trigger on first photo-electron

88 ps RMS

3000 photo-electrons (106 SIPM gain), Integral Non Linearity: 1% up to 2000 ph-e
BGA (12x12mm, 353 balls)

Power supply: 3.3V
10mW/ch
64 voltage inputs with DC adjustment for SiPM HV tuning

Outputs

Digital output (energy on 10 bit, time on 10 bit - 30ps bin)
1 multiplexed time trigger output
2 ASIC trigger OR outputs (64 channels, 2 levels)

Internal Programmable Features

64 HV adjustment for SiPM (64x8bits), trigger threshold adjustment (10bits), charge
measurement tuning, ADC Track & Hold/Peak Sensing, 64 trigger masks, internal
temperature sensor, trigger latch, Power Pulsing

They are using Triroc 1A

Trimage collaboration (PET/IRM/EEG)
Industrial application
Cannot be disclosed

More about Triroc 1A
Contact Salleh Ahmad
Web https://www.weeroc.com
Email triroc@weeroc.com

Phone +33185411390




Triroc 1A

All-in-one SiPM read-out for multimodal PET
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Skiroc 2A

PIN Diode and Low Gain Silicium Detector Read-Out Chip

weeroc

SKIROC 2A is a 64-channel front-end ASIC designed to readout
silicon PIN diodes. Each channel is made of a variable-gain and low-
noise charge preamplifier followed by two shapers — one with a gain
of 1 and the other with a gain of 10 - to provide a charge
measurement from 0.2 fC up to 10 pC. A time tagging is performed
by a 12-bit TDC ramp. The charges and times are stored in a 15-
depth Switched Capacitor Arrays (SCA), the values of which are
converted by a multi-channel 12-bit Wilkinson ADC and sent to an
integrated 4 Kbytes memory. The analog value of the charge is also
available on an output pin. The trigger chain is composed of a high
gain fast shaper and a discriminator and allows each channel to auto
trigger down to 0.2 fC. Thresholds of the 64 discriminators are set
by a common 10-bit DAC and an individual 4-bit DAC per channel.
Each discriminator output is sent to an 8-bit delay cell (delay time
tunable between 100 ns and 300 ns) to provide the Hold signal for
the SCA cells of the slow channel. The power consumption is 6.2
mW/channel and each stage can be individually shut down when not
used. 616 slow control parameters are available to set various
configurations and ensure the versatility of the chip.

Detector Read-Out Si PIN Diodes
Number of Channels 64

Signal Polarity positive
Sensitivity Trigger on 0.2fC
Timing Resolution N/A

10 pC, Integral Non Linearity <1%
BGA 400 (17x17mm)

6.2 mW /ch, power supply: 3.3V
power pulsing

Inputs 64 current inputs

Outputs 1 multiplexed analog charge output
12-bit charge and fime measurement
Trigger OR of the 64 discriminators

Dynamic Range
Packaging & Dimension
Power Consumption

Internal Programmable Features

Common gain adjustment for the input, common trigger threshold adjustment (10
bits) and individual threshold (4 b), 12-bit charge and time measurement, 64 trigger
masks, multiplexed analog output

They are using Skiroc 2A

CALICE ECAL

More about Skiroc 2A
Contact Jean-Baptiste CIZEL
Web https:/ /www.weeroc.com
Email skiroc@weeroc.com

Phone +33185411390




Skiroc 2A

PIN Diode and Low Gain Silicium Detector Read-Out Chip
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Gemroc 1

Micromegas and GEMs semi-digital read-out chip

weeroc

GEMROC 1 is a 64-channel front-end ASIC designed to
readout negative fast (<1ns) and short (<10ns) current pulses
from low gain detectors (GEMs, Micromegas, ...). GEMROC 1
provides a semi-digital readout with three thresholds tunable
from1fC to 500 fC and integrates a 128-deep digital memory
to store the 2 x 64 discriminator outputs as well as the
timestamp from a 24b counter. The three thresholds are set
internally by three 10-bit DACs. The gain of each channel can
be tuned individually from O to 2 over 8 bits, allowing the
compensation of non-uniformity between the 64 detector
channels. Each channel can auto trigger down to 1 fC input
charge. A multiplexed charge measurement up to 500fC is
integrated.

The power consumption is 1.5 mW/channel and the chip can
be fully power-pulsed allowing a significant power reduction
by disabling unused blocks.

Detector Read-Out Micromegas, GEM

Number of Channels 64

Signal Polarity Negative
Sensitivity Trigger 11C
Timing Resolution N/A
Dynamic Range 500 fC
Packaging & Dimension TQFP160

Power Consumption

1.5 mW /ch, power supply: 3.3V
power pulsing

Inputs

64 current inputs

Outputs

2 encoded data outputs per channel streamed out in serial
1 multiplexed charge output
3 multiplexed trigger outputs or 3 trigger OR of the 64 channels

Internal Programmable Features

Trigger threshold adjustment (10bits), 364 trigger masks, multiplexed latched
trigger or direct OR64 trigger outputs

They are using Gemroc 1

Industrial application (NDA)

More about Gemroc 1

Contact Salleh Ahmad
Web https://www.weeroc.com
Email gemroc@weeroc.com

Phone +33185411390




Gemroc 1

Micromegas and GEMs semi-digital read-out chip
weeroc
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Poproc

MA-PMT readout chip Photon Counting Application

weeroc

POPROC is a MA-PMT readout out chip, specifically design for fast
counting output. This chip is fully analog and features differential
trigger output for each detector channel. The ASIC is designed to
accept negative polarity input and can readout up to 64 channels.

POPROC allows triggering down to 1/3 p.e. and provides low-
voltage differential trigger output for each channel with an
excellent timing resolution (better than 20ps FWHM) and
excellent double-peak separation (100% efficiency on 3 ns
separated single photo-electrons). POPROC allows fast single
photon counting over 300MHz per channel.

Channel-by-channel calibration on the trigger threshold is also
possible thanks to 6-bit DACs.

POPROC features a GHz measurement line composed of a current
conveyor followed by a fast discriminator and low swing
differential output driver.

Detector Read-Out PMT, MA-PMT

Number of Channels 64

Signal Polarity Negative (selectable to work on Positive)
Sensitivity Trigger on 1/3 of photo-electron

Timing Resolution Better than 20 ps FWHM on single photo-electron

Better than 3 ns double-peak separation on single photo-electron

Over 300MHz photon counting rate

Dynamic Range Over 100 photo-electrons
Packaging & Dimension BGA 20x20 mm?
Flip-Chip low inductance packaging technology
Power Consumption 210mW - Supply voltage: 1.2 V
Inputs 64 analogue inputs
Outputs 64 differential (CLPS) triggers

Internal Programmable Features

(”C)

trigger threshold programming (10bits), 64 x 6-bit channel-wise
threshold adjustment, ASIC-wise polarity selector, preamp bandwidth
adjustment, individual trigger masking.

More about Poproc

Contact Jean-Bapfiste CIZEL
Web https:/ fwww.weeroc.com
Email poproc@weeroc.com

Phone +33185411390
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Liroc

SiPM Analogue Read-out Chip for Lidar and

weeroc Photon Counting Application

Liroc2 is a 64-channel front-end ASIC designed to readout silicon
photo-multipliers (SiPM) for LIDAR application.

Liroc2 allows triggering down to 1/3 p.e. and provides low-voltage
differential trigger output for each channel with an excellent
timing resolution (better than 20ps FWHM) and excellent double-
peak separation (100% efficiency on 3 ns separated single photo-
electrons). Liroc allows fast single photon counting over 300MHz
per channel.

An adjustment of the SiPM high-voltage (gain) is possible using a
channel-by-channel 6-bit DAC connected to the ASIC inputs.
Channel-by-channel calibration on the trigger threshold is also
possible thanks to 7-bit DACs. Liroc can be calibrated using the
dark noise of the SiPM.

Liroc2 features a GHz measurement line composed of an RF
preamplifier with pole zero cancellation followed by a fast

discriminator and low swing LVDS fast driver.

Detector Read-Out

SiPM, SiPM array

Number of Channels

64

Signal Polarity

Positive or Negative (selectable ASIC-wise)

Sensitivity

Trigger on 1/3 of photo-electron

Timing Resolution

Better than 20 ps FWHM on single photo-electron
Better than 3ns double-peak separation on single photo-electron

Dynamic Range

Over 300MHz photon counting rate

Packaging & Dimension

BGA 20x20 mm?
Flip-Chip low inductance packaging technology

Power Consumption

210mW - Supply voltage : 1.2V

Inputs

64 analogue inputs with independent SiPM HV adjustments

Outputs

64 LVDS triggers

Internal Programmable Features (12C)

64 HV adjustment for SiPM (64 x 6 bit), trigger threshold programming (10bits), 64 x
7 bit channel-wise threshold adjustment, ASIC-wise polarity selector, preamp gain
adjustment, individual frigger masking and cell powering.

More about Liroc

Contact Jean-Bapfiste CIZEL
Web https:/ fwww.weeroc.com
Email liroc@weeroc.com

Phone +33185411390




Liroc

SiPM Analogue Read-out Chip for Lidar and
Photon Counting Application
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weeroc

Temporoc is a 64-channel front-end ASIC designed to readout silicon
photomultipliers (SiPMs) for particle time-of-flight measurement
applications. Temporoc combines a very fast and low-jitter trigger with
accurate charge and time measurements. Energy and time are digitized
internally with a 10-bit ADC and 40 ps-bin TDC. In total, Temporoc is
capable of providing two distinct time tagging and two energy

measurement of each event.

The concept of this ASIC is combining two measurement lines that
won't interfere one with each other to measure both first incident
photon timing measurement and whole crystal light charge integration.
Additionally, Temporoc features clustering triggers readout which
could be useful for particle detection with monolithic scintillator.

An adjustment of the SiPM high voltage is possible using a channel-by-
channel input DAC. It allows a fine SiPM gain and dark noise
adjustment at the system level to correct for the non-uniformity of

SiPMs.

Temporoc

Multi-Purpose Mixed-Signal SiPM read-out ASIC

The power consumption is 6.5 mW/channel. Temporoc is suitable for
any application that requires both accurate time resolution and precise
energy measurement such as time-of-flight gamma detection.

Detector Read-Out
Number of Channels
Signal Polarity
Sensitivity

TDC precision

Dynamic Range
Packaging & Dimension
Power Consumption
Inputs

Outputs

SiPM, SiPM array

64

Positive

Trigger on first photo-electron

Below 50 ps RMS

3000 photo-electrons (106 SIPM gain), Integral Non Linearity: 1% up to 2000 ph-e
BGA (20x20mm, 516 balls)

410 mW (Power supply: 1.2V)

64 voltage inputs with DC adjustment for SiPM HV tuning

Digital output (dual ADC and dual TDC per channel) - selectable transmission mode.
1 multiplexed time trigger output
2 ASIC trigger OR outputs (64 channels, 2 levels)

Internal Programmable Features

64 HV adjustment for SiPM (64x8bits), time trigger threshold adjustment (10bits),
charge measurement tuning, ADC Peak Sensing, 64 trigger masks, internal
temperature sensor, channel by channel output enable, frigger latch, programmable
data output

More about Temporoc

Contact Julien Fleury
Web WWw.weeroc.com
Email temporoc@weeroc.com

Phone +33185411390




Temporoc

Multi-Purpose Mixed-Signal SiPM read-out ASIC
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Psiroc

weeroc PIN Diodes, Silicon Strips and GEMs Read-Out Chip

Psiroc is a 64-channel front-end ASIC designed to readout
PIN diodes, silicon strips and GEMs, handling detector
capacitances ranging from O up to few hundreds of pF.

Psiroc allows triggering down to 0.5 fC and provides dual-
gain energy measurement with excellent Signal-to-Noise
Ratio on the high gain (SNR over 10 for 0.5 fC) and large
dynamic range on the low gain. For input signals over few
pC a channel-wise ToT output is also available. Psiroc can
be programmed to output the shapers HG/LG, individual
triggers or ToT signals (two output pins per channels). The
preamplifier gain is adjustable from 125 mV/pC up to 8
V/pC.

Charge measurement is done with peak detectors but those
can be used in a track & hold fashion thanks to an internal
delay cell. Analog data are outputted on two multiplexed
analog output and can be read-out with an external ADC.
Shapers shaping time can be adjusted from 20 ns to 3 ps
with a step of 20 ns up to 300 ns and a step of 200 ns up to

3 ps.
Detector Read-Out PIN Diodes, Silicon strips, GEMs
Number of Channels 64
Signal Polarity Positive, negative
Sensitivity Trigger on 0.5 fC on both polarity
Timing Resolution <150 ps RMS @ Q;, = 4 fC ; Cd/Cf = 20p/1p (pa gain = 1V/pC)
Dynamic Range Up to 5 pC with low gain charge measurement and up to 100 pC with ToT
Packaging & Dimension BGA 20x20 mm?
Power Consumption 350 mW - Supply voltage : 1.2V
Inputs 64 analogue inputs
Outputs 2 outputs per channel, either :
o 64 LVDS triggers
o 2x64TTL triggers
o 64 TTL triggers and 64 analog outputs
2 multiplexed analogue outputs
3 NOR64 trigger outputs
Internal Programmable Features 3 trigger threshold tuning (10bits), channel-by-channel gain and shaping time

adjustment (T = 20 ns to 3 ps), individual trigger masking and cell powering.

More about Psiroc

Contact Jean-Baptiste CIZEL
Web https:/ /www.weeroc.com/
Email psiroc@weeroc.com

Phone +33185411390
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weeroc PIN Diodes, Silicon Strips and GEMs Read-Out Chip
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Radioroc

Dual Read-Out (Photon Counting & Charge Integration)

weeroc Multi-Purpose SiPM Analogue Read-out Chip

Radioroc 2 is a 64-channel front-end ASIC designed to
readout silicon photo-multipliers (SiPM). Radioroc 2
allows triggering down to 1/3 p.e. and provides dual-gain
energy measurement with excellent Signal-to-noise ratio
on the high gain (SNR over 10 for single p.e.) and large
dynamic range on the low gain.

Moreover, Radioroc 2 can output the 64-channel triggers
with jitter as low as 55 ps FWHM on a single p.e. (160 fC,
Cinj = 100pF). Photon-counting has been measured to be
over 200 MHz. Time Over Threshold (TOT) can be used and
has been measured to be able to handle the full input
swing.

An adjustment of the SiPM high-voltage is possible using
a channel-by-channel 8-bit DAC connected to the ASIC
inputs to homogenize SiPM gains.

Timing resolution better than 55 ps FWHM is possible
along with 1% linearity energy measurement up to 2000
p.e. Outputs can be selected via I2C channel wise with 2
direct outputs per channel and the possibility to output
single-ended/differential triggers or analog signals.

Detector Read-Out SiPM, SiPM array

Number of Channels 64

Signal Polarity

Positive

Sensitivity Trigger on 1/3 of photo-electron

Timing Resolution 55 ps FWHM on single photo-electron
Photon Counting 200 Mhz

Dynamic Range Up to 2000 photo-electrons @ 108 SIPM gain
Packaging & Dimension BGA 20x20 mm?

Power Consumption

310mW - Supply voltage : 1.2V

Inputs

64 analogue inputs with independent SiPM HV adjustments

Outputs

2 direct outputs per channel, selectable channel-per-channel, either:
e  TLVDS triggers
o 2 TTL triggers
e 1TTL triggers and 1analog outputs

e 2 analog outputs
2 multiplexed analogue outputs and 3 NOR64 trigger outputs

Internal Programmable Features (IC)

64 HV adjustment for SiPM (64 x 8 bits), 3 trigger threshold tuning (10bits), channel-by-
channel gain and shaping time adjustment (T = 20 ns to 1800 ns), individual trigger
masking and cell powering.

More about Radioroc

Contact Jean-Baptiste CIZEL
Web https:/ /www.weeroc.com/
Email radioroc@weeroc.com

Phone +33185411390




Radioroc

Dual Read-Out (Photon Counting & Charge Integration)

Multi-Purpose SiPM Analogue Read-out Chip
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pal — Trigger preamplifier ; paHG - High Gain charge measurement preamplifier ; palLG — Low Gain charge

measurement preamplifier.
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