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TERZINA FIRMWARE DEVELOPMENT:
Status and features

2023-07-11



11/07/23 2

ASIC

SPI_CLK

SPI_EN
SPI_MOSI

SPI_MISO

Every port is LVDS_25, this means that the actual number of ports is double

RESET

CLK_200
DATA_OUT

READ_RQ

READ_AK
2x

INPUT OUTPUT

ASIC I-O

DATA_OUT
_hitmap

TP



11/07/23 3

ASIC 0
0A

ASIC 5
2A

ASIC 1
1A

ASIC 6
3A

ASIC 2
0B

ASIC 7
4A

ASIC 3
1B

ASIC 8
3B

ASIC 4
2B

ASIC 9
4B

ASIC PLACEMENT

FPGA A FPGA B



11/07/23 4

ASIC HitMap
Assembler

HitMap
Validator
LowTh

HitMap
Validator
HighTh

HitMap
DeSer

Trigger
Logic

Data
DeSer

Rate
Controller

Configuration module

SPI
Handler
Module

DPCU

Slow
Controll
IN-OUT

DONE

TO DO

HitMap
Sender

Global
Timestamp
generator GbPhy

FSM
for

data
packet

Data
Sender

Command
executer

Better sync

Better sync

DOING



11/07/23 5

HITMAP VALIDATOR ALGORITHM
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(527 downto 00) → 528 bit | 320 bit hitmap | 208 bit padding

(437 downto 90) → 348 bit Main
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PATTERN SEEKING ALGORITHM

TRIGGER = NO TRIGGER = NOTRIGGER = YES

● Each pixel (in this case from 0 to 63) is considered as MAIN (M) and the pattern fingerprint is checked.
● This procedure is done in parallel for every pixel and every pattern case.
● Duration → 1 clock cycle.

= HitMap Pattern hit = Actual Hit = Both
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EXAMPLE

TRIGGER = NO

M
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TRIGGER = YES
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TRIGGER = NO

M

● The case “Main + high left” can be mapped as “case 3” → “Main + low right”

= HitMap Pattern hit = Actual Hit = Both
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BACKUP
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ASIC readout wrapper

Readout ASIC 0

Readout ASIC 1

Readout ASIC 2

Readout ASIC 3

Readout ASIC 4

Readout ASIC 5

Readout ASIC 6

Readout ASIC 7

Readout ASIC 8

Readout ASIC 9

HitMap assembler
->low TH
->high TH

HitMap Validator
->low TH
->high TH

SPI module

Trigger Logic
->read acknowledge
->send data

DATA PATH
Configuration

module

HitMap counter
-> Auto TH logic

?
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TO DO LIST

• Trigger logic 
• HitMap assembler and HitMap validator
• Configuration Module
•
• Auto Rate Calculator and Threshold setting
• Data path and data selector
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FIRMWARE REPORTS
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FIRMWARE DESIGN HIERARCHY
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FIRMWARE RESOURCES UTILIZATION
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