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MAINTENANCE 
AND STATUS



Existing DIGI-OPT12 cards for AGATA

Serial Bar 
Code Version Type Fired Control/Ck All 

set* Location Owner

Production code: 440026773 – third run, type: segment

3-1/44 40 3.6.1 AGATA+Tx Segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-2/44 42 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-3/44 07 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-4/44 05 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-5/44 12 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-6/44 35 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-7/44 06 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-8/44 36 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-9/44 08 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-10/44 17 3.6.1 AGATA+Tx  

3 vias fixed chs 1-2
segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI

3-11/44 33 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-12/44 38 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-13/44 10 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-14/44 37 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-15/44 13 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-16/44 14 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-17/44 15 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-18/44 16 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-19/44 41 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-20/44 43 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-21/44 04 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-22/44 03 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-23/44 22 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-24/44 21 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-25/44 01 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-26/44 02 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-27/44 19 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-28/44 24 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-29/44 23 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-30/44 20 3.6.1 AGATA+Tx segm ✓✓ backplane Y++ GANIL/Valencia INFN-MI
3-31/44 30 3.6.1 AGATA+Tx segm ✓? backplane Y+ GANIL/Valencia IFIC
3-32/44 11 3.6.1 AGATA+Tx segm ✓? backplane Y+ GANIL/Valencia IFIC
3-33/44 27 3.6.1 AGATA+Tx segm ✓✓ backplane Y+ GANIL/Valencia IFIC
3-34/44 26 3.6.1 AGATA+Tx segm ✓✓ backplane Y+ GANIL/Valencia IFIC
3-35/44 44 3.6.1 AGATA+Tx segm ✓✓ backplane Y+ GANIL/Valencia IFIC
3-36/44 34 3.6.1 AGATA+Tx segm ✓? backplane Y+ GANIL/Valencia IFIC

Continue on 
next page

Segment 
cards

Old Firmware ?



Existing DIGI-OPT12 cards for AGATA

Serial Bar 
Code Version Type Fired Control/Ck All 

set* Location Owner

3-37/44 32 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y++ GANIL/Valencia IFIC
3-38/44 31 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y+ GANIL/Valencia IFIC
3-39/44 39 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y+ GANIL/Valencia IFIC
3-40/44 25 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y++ GANIL/Valencia IFIC
3-41/44 09 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y+ GANIL/Valencia IFIC
3-42/44 28 3.6.1 AGATA+Tx Segm ✓✓ Backplane Y+ GANIL/Valencia IFIC

Serial Bar 
Code Version Type Fired Control/Ck All 

set* Location Owner

Production code: 440026772 – third run, type: core

3-1/16 
LOST

01     
LOST

3.6.1 AGATA+Tx            
LOST

core        
LOST

✓       
LOST

backplane Y++ 
LOST

sent to 
Valencia  

undelivered
INFN-PD

3-2/16 02 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-3/16 06
3.6.1 AGATA+Tx  

many vias fixed in chs 
1-2

core ✓✓ backplane Y++ Salamanca INFN-PD

3-4/16 05 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-5/16 03 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-6/16 15 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-7/16 13 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-8/16 11 3.6.1 AGATA+Tx core ✓✓ backplane Y++ Salamanca INFN-PD
3-9/16 14 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/

Valencia
INFN-PD

3-10/16 10 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-11/16 08 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

INFN-PD

3-12/16 09 3.6.1 AGATA+Tx core ✓✓ backplane Y+ GANIL/
Valencia

IFIC

3-13/16 12 3.6.1 AGATA+Tx core ✓✓ backplane Y+ GANIL/
Valencia

IFIC

3-14/16 07 3.6.1 AGATA+Tx core ✓✓ backplane Y+ GANIL/
Valencia

IFIC

3-15/16 16 3.6.1 AGATA+Tx core ✓✓ backplane Y++ GANIL/
Valencia

IFIC

1-1/2 02 3.6 AGATA no TX core ✓✓ backplane Y+ GANIL/
Valencia

IFIC

Segment 
cards

Core 
cards

*Y++ = ready with sync bias; Y+ = ready without sync bias; y- = Vext filter to be adj, ADCs off at power on to be impl; n = 
antialiasing, signal polarity,... 
✓✓ = new firmware; ✓ = old firmware 
 

Repaired 
June 2015

Reworked 
for planar  
Ge Sept 
2015

Trigger ch 
modified 
March 2016 
(GANIL) and 
later 
(Milan, 
Valencia)

Delivered 
June2016



Repaired cards

Card 37 segm – Cap cracked from a hit; two resistors detached 
(hit?) 

Card 40 segm – A missing resistor 
and a wrong resistor installed 

Card 3 core – Missing vias 
shorted by “flying” wires 

Note 

Some of the screws used to fix 
the optical TXs were wrong 
(metric) and have been changed 
with the proper ones #2-56 x 1/4"



Trigger signal for ancillaries (core digitizer only)

5 µs

Low-Level Discriminator (L-E) 
manual or digital adjustment 

(by hand or slow control)

Analog fast signal

Digital signal (LVDS)

20 µs

Single 500keV trigger pulse

Optionally unipolar (but BL 
is less stable @ high rate)

5 us

Trigger signals @ 50 kcount/s



Trigger signal optimization (for VAMOS)

500 ns

Single 500keV trigger 
pulse

2 µs

(1) 
original

(2) 
new

Input 
(from 

preamp)

~250 ns
~600 ns

(1)(2)

Trigger signal made faster in GANIL on 22-23 March 2016 for VAMOS 
coupling 

Starting from original setup (1) we 
empirically found a new setup (2) 

yielding a fast enough leading edge 
and a low-enough noise, i.e. a low-

enough low-level discrimination 
threshold



ISSUES AND 
PERSPECTIVES



Spectra of 60Co from AGATA crystal

Core
Segments

20 MeV 
range

7 MeV range selected for 
all shown segments but one 

in 20 MeV range

60Co spectrum  
of core

0.8 keV /ch found in GANIL (Caterina, November 4, 2015)

What is the optimal value? 0.4 keV /ch ?



How to adjust the conversion factor ?

1) By slow control, using ADC native feature available when 
internal Vref is used ! from 0.8 down to 0.4keV/ch in -1dB 
steps

2) By hardware changes (requires rework), keeping use of an 
external Vref

I could then implement later a modification which would 
allow to switch from 0.8 to 0.4 keV/ch by slow-control

I can change now 
(current production) 
the conversion factor 
of core DIGI-OPT12 if 
needed: please show 

me the wanted 
value !!



Possible drawback when using internal Vref 
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Use of the internal Vref may yield some extra noise (~0.1keV) which tends to grow when a dc offset is 
introduced for dynamic range optimization.



Obsolete components: stock

1) ADC chip – n. 1305 stocked – enough for 54 crystals

2) Optical Tx (SNAP12)  –  n. 37 stocked 
  n. 23 bought by INFN in 2015 
  = n. 60 in total – enough for 15 crystals



Reflex Photonics SNAP 12
http://reflexphotonics.com/industrial_temperature_ppod_snap12/

SNAP 12 in 3.25 or 
6.25 Gb/s speed 
grade available!!



What next?

The Tx can be changed with newer models by reorganizing the 
pinout (layout modification in the PCB)

Possible optical Txs:  
- Avago 775xxx (2.5 – 5 Gb/s)  
- Avago 776xxx (2.5 – 6.25 Gb/s)

Each single fiber 
could serve 2 ADC 

chs

Each multi-fiber 
could serve 24 ADC 

chs

i.e.

Pin-out is different…



Alternative: AVAGO/Foxconn MicroPOD transceivers ? 



Possible new ADC: AD9250-170 - Demoboard acquired

AD9250-170-EBZ

HSC-ADC-EVALDZ



Scilab GUI for digitizer testing: basic features

The ADC chip contains an undocumented 16 kB RAM where the waveforms can be stored and read out via SPI, which is used in the 
demoboard. I gained full control on that by reverse engineering. Very useful functionality for test benching and diagnostic.



Scilab GUI for digitizer testing: new features needed

The ADC chip contains an undocumented 16 kB RAM where the waveforms can be stored and read out via SPI, which is used in the 
demoboard. I gained full control on that by reverse engineering. Very useful functionality for test benching and diagnostic.

In perspective:  
1) Add oscilloscope 
mode on individual 
chs 
2) Add fine control of 
the DC offset



Perspectives

• Transmit two ADC’s signals chs over one lane/fiber (4 Gbps) using Reflex 
Photonics Tx’s 

• Get rid of fibers? To be discussed 

• Change ADC model (lower power consumption) 

• Use AVAGO/Foxconn MicroPODs? 

• Improve the testbench system GUI adding new functionalities 

• Long term R&D: Highly integrated digital preamplifier (4/8/12/16 chs per 
board)


