
Tasks related to the integration of the 
Timing and Fast Control system (TFC) 

in the readout chain.
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1. Selection of the hardware platform for the TFC.

2. Implement the basic control interface based on the IPBus protocol.

3. Implement a solution to synchronize the system to the Clock and 
Timing Network.

4. Assembly and testing procedure LDO v2.1  at JINR lab.

1Tasks related to the integration of the TFC in the BM@N readout chain. 2
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1BM@N Readout Chain 3
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1. Selection of the hardware platform for the TFC.
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1Timing and Fast Control system for the CBM experiment 5

Architecture of Master and Endpoint TFC cores.
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https://indico.cern.ch/event/1019078/contributions/4444397/attachments/2312299/3935290/twepp_sidorenko.pdf



1ZCU102 Evaluation Kit (Zynq UltraScale+ MPSoC)                                                    BNL-712 6

ZCU102 Evaluation Kit BNL-712 board
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1BNL-712 vs ZCU102 firmware aspect 7

ZCU102 Evaluation KitBNL-712 board

❑ PICe + Wishbone register access
❑ GTH Ultrascale transcivers

❑ Interactive operation from Python console
❑ AGWB-base Wishbone infrastructure
❑ Firmware develop base on fusesoc tool

❑ Zynq + Wishbone register access
❑ GTH Ultrascale+ transcivers

https://git.cbm.gsi.de/daq/fpga-firmware/tfc/cri-tfc/-/tree/tfc_devel/projects/tfc2_master

CBM TFC-master repository : 
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2. Implement the basic control interface, based on the IPBus protocol.
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Zynq + AXIL to Wishbone bridge.

Zynq + AXIL to Wishbone bridge

Architecture of Master TFC core.
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0

The FreeRTOS LwIP UDP IPBus Server application creates a UDP server to provide connections to IPBus client running on host 
machine. Once the remote client connects with this server, the UDP server will start decoding data from client according to 
the IPbus 2.0 protocol.

FreeRTOS LwIP UDP IPBus server

https://git.jinr.ru/v.sidorenko/zcu102-tfc-master
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3. Implement a solution to synchronize the system to the Clock and Timing Network.
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Seven Solution WR-LEN 12



WRS-3/18 as master and WR-LEN as slave signals 13

02.02.2022                    Raúl Arteche Díaz (JINR/CEADEN)



Programmable Delay line – Trigger/busy IO signals  – 2 SFP+ 14

wr_clk delay range 3.2ns to 14.8ns in 10ps increments 
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4. Assembly and testing procedure LDO v2.1  at JINR lab.
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Assembly and testing procedure LDO v2.1  at JINR lab - Test bench equipment 16

Keithley programmable DC 
electronic load

Model 2380-500

Power supply Rohde 
& Schwarz

Model HMP2020
FEB BM@N

Aleksei Sheremetiev



LDO test results on FEB_N001 17
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• ZCU102 was selected as TFC hardware platform.

• A basic control interface, based on the IPBus protocol was developed.

• A solution base on WR-LEN is going to be used to synchronize the system to the 
Clock and Timing Network. 

• The testing procedure LDO v2.1  at JINR lab was decreased from 30 minute to 1 
minute with the help of the new testbench 

Conclusions 18
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Supported IPBus transaction. 20

• Read transaction (Type ID = 0x0)

• write transaction (Type ID = 0x1)

• Non-incrementing read transaction (Type ID = 0x2)

• Non-incrementing write transaction (Type ID = 0x3)

https://ipbus.web.cern.ch/doc/user/html/_downloads/d251e03ea4badd71f62cffb24f110cfa/ipbus_protocol_v2_0.pdf


