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GET 

 

•        TPC in Magnets 

• SPIRIT(RIKEN, MSU)*,# 

• E52 (J-PARC, Jp)# 

• AT-TPC (FRIB, US)*# 

• IBS-TPC (IBS, Kr) 

• Pusan National Univ (Kr) 

• IKS-TPC(Be) 

 

•        Solid-State Devices 

• FARCOS (INFN-Catania, IT) 

• TRACE/GASPARD/ … 

         (IRFU, IPNO, INFN-Padova, IT) 

 

 

 

 

 

 

 

 
•         Beam Trackers 
• CAST (IRFU, Fr) 
• n_ToF (IRFU,CERN)# 
• S3 (SPIRAL2, Fr)# 
• Spectro (IPN-Orsay,Fr)# 
• Spectrometer (IRFU, TAMU) 
• FALSTAFF (IRFU) 

 
•        TPC 
• AstroBox (IRFU, TAMU, IFIN)# 
• 2p-TPC (CENBG, GANIL, Fr)*# 

 
•       Active-Targets 
• TexAT-P (TAMU,US)# 
• ACTAR-TPC(SPIRA2, Fr)*,# 
• Lanzhou-TPC (IMP,Cn ) 
• Tokyo-TPC (Jp)# 
• iTPC (SINAP, Cn)  

 
 
 

* - System Developers 
# - System Building 
   - Funding 
      22 systems in 6 countries 
      80k channels built to date 
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µTCA Crate 

µTCA Backplane 

µTCA Backplane 

TPC 

Multi/Pad N° 
Time 

Trigger / TS 

1 Gb Ethernet 
per COBO 

10 Gb Ethernet 

DAQ Network Switch 
DAQ Workstations 

CourtoisieShebli Anvar IRFU 
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 Mean features  

Input current polarity: positive or negative  

64  analog channels 

4 charge ranges/channel: 120 fC, 240 fC, 1 pC & 10 pC 

16 peaking time values: 70 ns to 1 µs 

512  analog memory cells / channel 

Fsampling: 1 MHz to 100 MHz; Fread: 25 MHz  

Auto triggering : discriminator + threshold (DAC) 

Multiplicity signal: analog OR of the 64 discri. Outputs 

 

 

 

 Main features for the readout  

• Address of the hit channel(s) 

• 3 readout modes: 

 All, hit or specific channels 

• Predefined number of analog cells / trigger 
(1 to 512) 
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SCA : memory can be split in 2 x 256 cells 

12-bit ADC 

[ADS6422] 

Serial Interface Mode CK In Test CSA;CR;SCAin;DISCRIin(N°1) 

Asic “Spy” Mode  Readout  
Mode 

SCA MANAGER SLOW CONTROL 
W / R CK 

TEST Power on  
Reset 

AGET 

512 cells 

SCA FILTER 

tpeak 

CSA 

1 channel 

64 channels 

ADC 

Charge range 

DAC 
Discri 

inhibit 

BUFFER 

x68 

Hit register 
SCAwrite 

Trigger pulse 

 
 

E. Delagnes – P. Baron 
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Filter 

DISC HIT 
Reg.  

Pulser 

X64 

X64 

Ana.  Mem. 
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ADC 
12 

25MHz 
MUX 

Possibility to bypass the CSA 
      enter directly into the RC2 filter or SCA inputs 

 CSI, DSSSD…  



 

• 64 Channels 
• 8 Ground connections 
• 4 P.S. direct connections 
• 4 P.S. switch-controlled connections 

• 2 for ZAP protection bias 
• 2 for channels disconnections 

Programmer interface 

• Firmware and serial number upload 

Power interface (Molex µD) 

• 3.6V – 5W standard power supply 

Control/Data interface 
(VHDCI68 / cable of 3m) 
 

 • 1 AsAd-control serial port 
• 4 AGET-control serial ports 
• 4 ADC-data serial ports 
• AGET sampling/readout control 
• Power control  

Instruments interface 
(Molex firewire) 

• 2 Digital inspection lines 
•External trigger for step voltage generator 

• 10 layers Class 6/7  PCB (Double Europe standard) 
• More than 700 components, mounted on one side only 
• 2200 connections  
• Firmware, developed in VHDL  implemented on a FPGA 
  

 

Input interface 
Input interface 
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Daniel Bazin 
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MuTanT 

Multiplicity 
Trigger 

(L0,L1,L2) 

and Time 
(+ Event Number) 

A 
B 

L0: External trigger 
L1: Multiplicity trigger 
L2: Trigger on hit pattern 

1 module – 2 boards 

Board B: - Trigger/timestamper engine 
 

Board A: -  GMC/WSCA distribution 
               -  Embedded system (Linux) 

Gilles Wittwer 
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Sh. Anvar P. Sizun 
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Sh. Anvar P. Sizun 
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CoBo CoBo CoBo Mutant 

NARVAL 

Run Control Core 

Run Control GUI 

Electronics 
Control Core 

Storage 

Watcher 

Event 
Builder 

Catcher Catcher Catcher 

Data Analysis 
GRU + ViGRU 

 

F. Saillant 
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Patrick Sizun 
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INL <2% 

Charge resolution versus  
peaking time & input capacitor  

Quality of the signal (multiplicity 1 & 2) Transfer Function # 58,3 ADC bin / Hit 

Peaking 

time 

code 

Tpeak  

[5% to 

100%] 

Tfall  

[100% to 

5%] 

T 

FWHM 

1 75 ns 130 ns 100 ns 

2 110 ns 270 ns 175 ns 

3 230 ns 580 ns 390 ns 

4 270 ns 710 ns 460 ns 

5 330 ns 810 ns 550 ns 

6 370 ns 920 ns 620 ns 

7 470 ns 1250 ns 820 ns 

8 520 ns 1370 ns 890 ns 

9 540 ns 1290 ns 920 ns 

10 580 ns 1390 ns 980 ns 

11 690 ns 1670 ns 1170 ns 

12 740 ns 1800 ns 1220 ns 

13 790 ns 1960 ns 1340 ns 

14 820 ns 2060 ns 1400 ns 

15 940 ns 2400 ns 1590 ns 

16 960 ns 2500 ns 1650 ns 

Pascal Baron AGET GM VI 
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Detector 

Rg=100MΩ 

Cp=220pF Rp= 10Ω 

MM_POL 

AGET  

Bonding (~10nH) 

BAV99S Infineon 

Vp ~ 1v  
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Rcobo 256 Channels 20 €/channel 

10 Kchannels 16 €/channel 1 crate = 10 CoBo + 40 AsAd + 1 MUTANT 

3 crates = 30 CoBo + 120 AsAd + 3 MUTANT 30 Kchannels  14 €/channel 
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