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ToRA v1: Micro Megas detector readout ASIC for AMBER
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Building the first DAQ

I slide from January 2026

Firefly ECUE -
cables

g Cm—,

FEB with 2 ToRA
chips and 1 Firefly

connector
AXKU062
one FEB with 2 order placed, both boards available order placed,
~ bonded TorA chips = waiting for waiting for
- will be providedtous . delivery delivery

by INFN Torino in the
‘ next weeks ‘



FPGA board + breakout board

power supply

Building the first DAQ

now




Firmware development
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w i 5 topirl) (top.vhd) (4)
> TFE jla_inst:ila_0 (ila_0.xci)
» TF[E vio_buttons_instance : vio_buttons (vio_buttons xci)

ﬁ @ infra : axku062_gmii_infra(l) (axku082_gmii_infra.vhd) (5)

=

~\

> @ clocks : clocks_7s_extphy(ril) (clocks_axku062_extphy.vhd) (3)
> @ stretch : led_stretcher(ril) (led_stretchervhd) (1)

@ phy_manage_inst: phy_manage(behavioral) (phy_manage.vhd)

> @ eth:eth_7s_rgmii(rtl) (eth_axku062_rgmiivhd) (2)
\ > @ ipbusctrl : ipbus_cirl{ril) (ipbus_cirlvhd) (3)
~ @ payload : payloadirl) (payloadvhd) (4)

CERN IPbus core

@ fabric: ipbus_fabric_sel(rt) (ipbus_fabric_selvhd)
® leds_instance : LED_tester(ril) (led_testervhd)

@ register_file_instance :ip_register_file(behavioral) (ip_register file vhe
B — ——

T

@ tora_config_instance : tora_configioehavioral) (tora_configvhd) (2)

VHDL block for configuring the ToRA chip
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The configuration control logic is the interface to the ToRA configuration registers. It accepts
a 16 bits command via a serial link working at 1/2 of the master clock frequency and sends out
16 bits data over an output serial link working at the same reduced frequency. The operation
codes are described in table 5, where agasajazasajag is the 7-bits chip address while ag is the
broadcast address (i.e. the command is executed by all chips).

Table 5: Configuration operation codes.

Function Data Op code

4 bits 12 bits
Chip Select 1101 Olapagasajazasagagl0
Chip Deselect 0000 00xXX XXXX XXXX
Register select (channel) 0100 0000rsrir0cscicpag
Register select (region) 0100 0000rarirglasasaiag
Register select (global) 0100 00010agasaasa0aqag
Register write 0101 Cl11d10dgd8d7d6d5d4d3dgd1do
Register read 0110 0000 0000 0000
No operation 1111 0000 0000 0000
GCR 1‘ead \VOI'CI 100[] Cll1d-10d9d8d7d6d5d4d3d2d1d0
Channel register read word | 1010 | dy;dyodedsdrdgdsdsdsdadydg




Software development

Gb Ethernet
connection

Riccardo developed the C++ code to control the FPGA board:
* to switch on/off LEDs
* toread/write FPGA internal registers
* now working on how to send the correct configuration sequences to the chip




What’s next

We are now going on with a join effort on:
e firmware development
e software development

but we have already all the ingredients to build a working DAQ system
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