Frascati

VTI/Bl Software
Status




) New Folder:

v @ Libraries
[E] cMakeLists.txt
> @ TABlbase
> @ TAVibase

TABI for the 2 Mimosis in front of target
TAVI for the vertex detector with Mimosis

= Propagating in the whole reconstruction chain (Reco/Name manager)

New campaign FRAS2026 is in shoe with TG, Bl, VTl and VTX parameter files (geom & config)

New branch (vtxmimosis)




Actions

1 Shoe | | | |
. Structure TAGaction TAGaction TaGaction TAGaction
TAGactionFile TAGactNtuClusterzD TAVTactE‘lLaseTrack TAVTactBaseNtuYe rtex
TAVTactBaseNtuClust TAVTactBasetTrack TAVTactNtuvertexPD
actBaseNtuCluster - actMNtuVertex
TAVTactBaseHit = -
! TavVTactNtuTrackF
TaviactNtuCluster § TaVIactNtuvertexPD
TAVIactBaseNtuHit
i TaVIactNtuTrackF
TaVIactNtuHit
TABlactMtuHit
Hit Action Cluster Action Track Action Vertex Action

= Bl inherits from VI which inherits from VT base class
= Same for containers and parameters



Hit Action

—J Mimosis 2

- Pixels: 1024 x 504 pixels

- Pixel pitch: 30.24 x 26.88 um?

- Active area: 30.97x 13.55 mm?

« Chip dimension: 31.1 x 17.2 mm?
- Integration time: 5 us

Ww qq°eT

17.2 mm

) Rawdata

- Frame Header Word (OxFEXX)

- Region Header Word (OxFDXX)

- Pixel Data Word (0x00 to OxFBFF)
- Frame Trailer Word (OxFFXX)

- |IDLE Word (OxFCAA)

77 Frame Header _{__ Region Header ) Pixel Datawords ) Region Header ) Pixel Data words ) X Frame Trailer YO
8 words L 1 word up to 96 words l 1 word up to 96 words l J 2 words

i i i

Datas from others hit

Datas from 1st hit Region Datas from next hit Region Region or IDLE Words
= Up to 8 readouts at the same time T
= Word == short One Frame



Mapping parameter

) Mapping: TAVIparMap

0 1
- The 1024 columns divided in 64 regions oo 3 2
- Each region have 8 PPE’s (Pixel Priority Encoder)
- Each PPE has 2 columns
o000
1007q—

PEO




) Pixel word:

- First pixel address
- PPE address
- Compression mode

) Double column readout

0 1
3 2
Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code ] 4 S
No No No 000 7 6
No No 001 7 8 9
No No 010 11 10
No 011
No No 100 -
No 101 11 10
No 110 I
111 o
First Pixel Address PE Adress Code
15 6 5 3 2 0

O oo0oo00O0OO0O110O0 O0 1 1 1 O
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) Pixel word:

- First pixel address

- PPE address

- Compression mode

) Double column readout

0 1
3 2
Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code ] 4 S
No No No 000 7 6
No No 001 8 9
No No 010 11 10
No 011
No No 100 -
No 101
No 110
111

Ch. Finck - IPHC

First Pixel Address

15 6 5 3 2 0

ooooooo 0 1 1 1 0
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) Pixel word:

- First pixel address

- PPE address

- Compression mode

) Double column readout

0 1
3 2
4 5
7 6
8 9
1 10

Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code
No No No 000
No No 001
No No 010
No 011
No No 100
No 101
No 110
111

Ch. Finck - IPHC

15

First Pixel Address

ooooooo 0 1 1 1 0
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) Pixel word:

- First pixel address

- PPE address

- Compression mode

) Double column readout

0 1
3 2
4 5
7 6
8 9
1 10

Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code
No No No 000
No No 001
No No 010
No 011
No No 100
No 101
No 110
111

Ch. Finck - IPHC

15

First Pixel Address

PE Adress

ooooooo 0 1 1 1 0

25/11/25




) Pixel word:

- First pixel address

- PPE address

- Compression mode

_) Double column readout 0 1
3 2
Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code ] 4 5
No No No 000 7 6
No No 001 8 9
No No 010 11 10
No 011
No No 100 -
No 101
No 110
111
PiIxel Addre PE AdTre DA E
15 6 5 3 \2 0

Ch. Finck - IPHC

ooooooo 0 1 1 1 0
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) Pixel word:

- First pixel address

- PPE address

- Compression mode

) Double column readout

0 1
3 2
Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code ] 4 5
No No No 000 7 6
No No 001 8 9
No No 010 11 10
No 011
No No 100 -
No 101
No 110
111
= Neighbour fired pixels followed the same mapping First Pixel Address PE Adress
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) Pixel word:

- First pixel address

- PPE address

- Compression mode

) Double column readout

0 1
3 2
Pixel N+3 touched? Pixel N+2 touched? Pixel N+1 touched? Compression code ] 4 5
No No No 000 7 6
No No 001 8 9
No No 010 11 10
No 011
No No 100 -
No 101
No 110
111
= Neighbour fired pixels followed the same mapping First Pixel Address PE Adress

= Decoding done in TAVIactBaseNtuHit class

Ch. Finck - IPHC

15 6 5 3 \2 0

ooooooo 0 1 1 1 0
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Conclusions

VTl & BI
- Decoding of frame structure implemented
- All other actions inherit from VTX

) Events formatting:
- Need dedicated header/trailer for VTl and Bl
- Need dedicated sensor header/trailer for VTl and Bl

= Need data file for debugging







Data Format

) DAQ headers

- header/trailer for VTI detector
- header/trailer for plane in VTI detector
- header/trailer for sensor in VTI plane

) Pixel Rawdata

- Frame Header Word (OxFEXX)

- Region Header Word (OxFDXX)

- Pixel Data Word (0x00 to OxFBFF)
- Frame Trailer Word (OxFFXX)

- |IDLE Word (OxFCAA)

77X Frame Header ) Region Header ) Pixel Datawords ) Region Header ) Pixel Datawords X  Frame Traier YO
8 words L 1 word up to 96 words l 1 word up to 96 words l J 2 words

1 ! |

. . . . Datas from others hit
Datas from 1st hit Region Datas from next hit Region Region or IDLE Words

One Frame




15 8|7 0 |first word last word
Data Pixel Address | Col Addr | Pix 0x0000 OxFBFF  Pixel addresses 0 — 504 used, all words above 0xFCOO reserved
Empty Word FC 110[1]0[1]0] 1| 0[OxFCAA OxFCAA Many bit transitions needed
Frame Header FE OxFEOO OxFEFF  Repeat 8 times, present on all outputs. 128 Bits of information
Frame Trailer FF Flags OxFFOO OxFFFF  Followed by 1 CRC word
Region Header FD 0]0 Region # OxFDOO OxFD3F
Spare Words FC 0 OxFCO0 OxFCT7F
FD 1 OxFD80 OxFDFF
Frame Structure 7 -
Frame Header Region Header [Pixel Data Frame Trailer
8 words 1 word N words 2 words
Repeated up to 64 times ’
Frame Header 1 1 | 1 O
Bits 0 — 31 Frame Number '
Bits 32 — 63 Unused (status flags?)

Frame Trailer Flags ) ixel Add d d
Bit 0 Frame Overflow First Pixel Address PE Adress Code

Bit 1 Region Overflow

Bit 2 Superregion Overflow
Bit 3 Frame Size Limit Active / Buffer 'rather full' O 00O OOO11O0O0 O 1T 1 1 o0
Bit 4

Bit 5 9 8 7
Bit 6 . .

Bit 7 Following pixels

15 6 5 3 2 0
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