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✵ Barrel : 

Layer 1 : radius 28 mm, SPDs

Layer 2 : radius 53 mm, SPDs

Layer 3 : radius 92 mm, SSDs

Layer 4 : radius 120 mm, SSDs 

✵ Forward :

Disks 1-2 : radius 37.5 mm, 
SPDs

Disks 3-4 : radius 75 mm, SPDs

Disks 5-6 : radius 130 mm,   
SPDs + SSDs
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Pixel size 100 × 100 μm2

Chip active area 11.4 × 11.6 mm2 (116 rows, 110 
cols)

dE/dx measurement ToT, 12 bits dynamic range

Max input charge 50 fC

Noise floor <32 aC (200 e-)

Clock frequency 156.25 MHz

Time resolution 6.4 ns ( 1.85 ns r.m.s. )

Power consumption < 500 mW/cm2

Max event rate 6.1·106 hits/(cm2·s)

Total ionizing dose < 100 kGy
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antiproton- proton Ar Au

Average flux [hits/cm2·s]
Disk number

8.24·105

Disk 6
3.30·105

Disk 5
9.47·104

Disk 4

Average flux [hits/cm2·s]
Barrel 1 - stave

2.55·105

stave 3
1.03·105

stave 13

Average flux [hits/cm2·s]
Barrel 2 - stave

2.55·105

stave 19
2.54·104

stave 25

Max flux [hits/cm2·s]
[hits/(readout chips·s)]

6.1·106

~8.1·106
6.8·105

~9·105
1.65·104

~2.18·104

p : 2.0·1032

Ar : 2.4·1031

Au :  2.2·1030

annh. rate 2·107 @ 15 GeV/c
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Bus
Detector
Readout ASIC

Module controller

LVDS bus

Bus
Detector
Readout ASIC

SLVS bus

Option 1

Option 2

Service board :
Optical transceiver
Voltage regulators
DCS
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✵ Option 1
 reduced number of cables

 simpler ToPiX control logic

 better management of data rate increase

 requires an extra chip

✵ Option 2
 no need of an extra chip

 interface already under development at CERN

 more cables 



ToPiX ASIC
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✵ Custom development for the PANDA MVD

✵ Provides spatial and time coordinates plus energy resolution 
measurement ( via ToT )

✵ Compatible either with p-type or n-type detectors

✵ Self triggered architecture

✵ Each event has a 12 bits time reference

✵ Data corresponding to a 12 bits counter cycle (26.21 μs ) are 
packed in a frame, with an 8 bits frame counter  ( 6.71 ms cycle )

✵ Possible modification : counter cycle stopped at 3000 (19.2 μs, 
i.e. 8 bursts) - 8 bits frame counter cycle ~4.9 ms (8 super-bursts) 
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ToPiX block diagram
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116 pixels/column
110 columns
50 bits/event
8.1 MHits/s
~400 Mb/s max output rate
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ToPiX v2
Sezione di Torino

Gianni Mazza PANDA Meeting, June 14th - 18th 2010

 Full pixel cell ( analogue + digital )

 Two folded columns with 128 cells

 Two columns with 32 cells

 5x2 mm2 die area

 CMOS 0.13 µm LM technology

 Dice-based SEU resistant FFs

 Tests :

→ test bench

→ with a sensor and a radiation source

→ TID and SEU
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 Under design

 5x4 mm2 die area

 CMOS 0.13 µm DM technology
 LM → 6 thin, 2 thick metal layers
 DM → 3 thin, 2 thick, 3 RF metal layers

 Triple redundancy-based SEU protection

 End of column logic

 312.5 Mb/s serial output

 Pads for bump bonding
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  Analog Gain ~70mV/fC

  Dynamic Range 50 fC

  Equivalent Noise Charge 200 e- rms

  Leakage Up to 50nA

  σToT/ToT 10%

  Baseline variation ±10mV

  Input signal polarity Selectable

  Discharging current 5nAT. Kughatasan



Pixel layout - 1
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Pixel layout - 2
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Configuration register ( TR 
with correction) - 9 bits

Leading and trailing edge
registers (TR w/o correction) – 
12 bits

Control logic ( TR FF ) 

Analogue
section
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Floorplan
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Clearance for
pixel sensor

32×2 pixel column or
32 channels strips r/o

128×2 pixel column

128×2 pixel column

32×2 pixel column

End of column FIFOs
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✵ Analogue pixel circuitry modification completed, layout design  
ongoing.

✵ Digital pixel section layout well advanced.

✵ HDL system simulation re-started.

✵ 160 MHz column drivers and receivers test ok ( NA62 GtkTo ).

✵ Hamming protected FIFO layout completed.

✵ End of column control logic design started.

✵ Slow control interface design to be started.

✵ E-link interface under test at CERN.

PANDA Meeting, June 14th - 18th 2010
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PANDA DAQ

256 bursts → 614.4 μs

614.4 μs beam



Multiplexer
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FPGA usage
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✵ ToPiX : 

✵ Pixel cell design well advanced, complete layout will be finalized in the summer

✵ HDL system simulations restarted

✵ End of column design ongoing

➔ On track for the November submission (up to now...)

✵ Data transmission :

✵ E-link interface for the current prototype

✵ GBT tests ongoing at CERN

✵ Future steps :

✵ ToPiX version 3 submission and tests

✵ ToPiX v3 – detector and ToPiX v3 – GBT tests

✵ GBT-FPGA customization for PANDA ( interface with SODA and DAQ )

PANDA Meeting, June 14th - 18th 2010
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