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If generate hitmap
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Else
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If fast_or_edge

sampling must he sampling must be

this signal takes channelis received within come back to idle + enabled again, the

control firing a given time

+ If two channels are e slage again, the /1 pointer is not updated
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If accepted
by FPGA

Ifthe buffers are busy,
only the hitmap can be
sent to FPGA

Else

* New hitmap logic.

* Pixel configurability: core or edge.

* Core: dedicated combinatorial
circuit based on fast-OR chains to
detect = 2-pixels coincidence.

 Edge: programmable fast-OR
chain reserved to the edge
detection.

It is
enabled

If the warm up
stage is completed

CONVERTING READOUT
DATA DATA

If the conversion
is completed

. If flag is
enabled

If the readout is
completed, the FSM
comes back to the
IDLE stage and the
Else butfer is available for
another sampling step
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Else

Pixel on edge

Pixel on core




Hitmap logic

* High threshold
(core + edge)

e Condition continuously checked.
* If verified, a read hitmap request

m IS generated.
* Low threshold
(core) . . .
- e Condition to verify: = 2 pixels on
the core.
- e Coincidence checked within a

programmable window (~20 ns).

e Low threshold
(edge)

e Condition to verify: 1 pixel firing on
the edge.

* An electrical scheme of the
physical connection with the
SiPMs is required. 4
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* FPGA REQUEST
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To FPGAﬂ ﬁ From FPGA :




CMD_FI:GA [1:0] —H~— R:ATTA;RPQ
SPI_EN | SATA
SPl__CLK SPI_MISO

o _
input output
e 12 differential LVDS lines.
e Communication with a clock
at 400 MHz in DDR.
 To configure the ASIC: 1
dedicated SPI.

240 communication lines for
the ASIC board + 640
connections with SiPMs.

PIN name

Description

| Total LVDS lines

From FPGA to ASIC

RESET Reset signal 20
CLEK_200 Clock signal 20
CMD_FPGA Read acknowledge signal 40
SPI_LEN SPI enable 20
SPI_MOSI SPI mosi 20
SPI.CLK SPI clock 20
TP Test Pulse 20
From ASIC to FPGA
SPI_MISO SPI miso 20
READ_RQ) Read request from ASIC 20
DATA Physics data 20
HITMAP Hitmap data 20
From FPGA to DPCU
CLK DATA PORT (MASTER) 4
CSs DATA PORT (MASTER) 4
MOSI 0 DATA PORT (MASTER) 4
MOSI 1 DATA PORT (MASTER) 4
MOSI 2 DATA PORT (MASTER) 4
MOSI 3 DATA PORT (MASTER) 4
CLK SLOW CONTROLL (SLAVE) 2
CS SLOW CONTROLL (SLAVE) 2
MOSI SLOW CONTROLL (SLAVE) 2
MISO SLOW CONTROLL (SLAVE) 2
CLK SYNC 4
TRG OUT SYNC 4
TRG IN SYNC 4
VALIDATION SYNC 4
BUSY SYNC 2
TRG SYNC 2
Total number of lines ASIC-FPGA 240
Total mumber of lines FPGA-DPCU 52
Total number of FPGA I/0 lins 292
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* To complete behavioural simulations with frozen specifics.
 Circuital synthesis.

* Place & Route.

* Analog blocks integration.

 Signoff + verification.
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