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ToPiX_v3

Pixel
Readout Scheme

GigaBit Transceiver

GBLD_v4
Laser­Driver ASIC
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TOPIXTOPIX

Pixel
Control Logic

SEU Protection

Triple Modular 
Redundancy

3-latches

Prototype

5 mm x 4 mm;

 pixel cells 100 μm x 100 μm .
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Double columns : 

2 x 128 cells;

   2 x  32  cells;

TOPIXTOPIX

Column
Readout Schematic

SEU Protection

Hamming encoded
D-type Flip Flops
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GBLDGBLD
Bit Rate 5 Gb/s

Power supply Single, 2.5V

Control interface I2C

SEU protection TMR with self correction

Laser­Driver ASIC
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Charge particleCharge particle

IonizationIonization

Single Event Effects

Single Event Upset
change  of a state

 0 → 1 or viceversa

Single Event Latchup

Single Event Burnout

Single Event Gate Rapture

Radiation
 Damage
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σ=σsat⋅{1−e
−{L−Lth

W }
s

}

Weibull 
Function

σ=
N SEU

N S⋅Φinc
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On-line beam monitoring system
SIRAD irradiation facility

 INFN National Laboratory of Legnaro (Padova, Italy)
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ION
 ENERGY
ION [MeV]

ANGLE
[°]

Br 264,00 0 20 30

Cl 196,79 0

Cl 159,41 0 20 30

F 110,66 0 20 30

O 100,91 0

Ni 246,00 0

Si 146,41 0 20 30

ION
ENERGY 

ION [MeV]
ANGLE

[°]
Br 264,00 0 20 30

Cl 196,79 0

Cl 159,41 0 20 30

F 110,66 0 20 30

Ni 246,00 0

Si 146,41 0 20 30

TOPIXTOPIX

GBLDGBLD

Test RUN
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Flux

Fluence External Diodes Internal Diodes

ΣFexternal diodes

ΣF internal diodes

FLUENCE = R internal⋅cos(ϑincidence)⋅Ddiodes⋅F run

F stop−Fstart

Dosimetry



11

- - -

TOPIXTOPIX Output
File



12

σSEU=
Pixreg errors

Fluence⋅640(celle)⋅8(bit )

σSEU=
FIFOerrors

Fluence⋅32(celle)⋅38(bit )⋅4(colonne)

TOPIXTOPIX Output
File
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GBLDGBLD

σSEU=
Total errors

Fluence⋅8(bit )⋅7(bin)

Output
File
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TOPIXTOPIXConfiguration RegisterConfiguration Register
Analisys
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TOPIXTOPIXConfiguration RegisterConfiguration Register
Analisys

Only 0°. No Ni, Br.
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TOPIXTOPIXData RegisterData Register
Analisys
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TOPIXTOPIXData RegisterData Register
Analisys

Only 0°, with  F 30°. No Br, O.  
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I2C Register GBLDGBLDAnalisys
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I2C Register GBLDGBLDAnalisys

Only 0°, with  F 30°. No Br.  
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DICE 
cell

by Laura Zotti

Hamming 
encoded

TMR 
cell

TMR 
cell

2. ToPiX_v3; Data Register

4. GBLD_v4

1. ToPiX_v2; Configuration Register

3. ToPiX_v3; Configuration Register



  

Summary

● ToPiX_v4 Data Register : DICE cell;

● ToPix_v4 Configuration Register : study in Triple Modular 

Redundancy and Hamming encoded with Flip Flop;

● GBLD_v5 : Triple Modular Redundancy.
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Thanks 
for your attention!
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