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VTX Readout concept
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VTX Backend IHEP Proposal
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◼ On Backend side:

– Receive and decode TTC signals from FTSW and feedback 

BUSY and Error signal to FTSW

– Separate the hit data and trigger data;

– Generate the cluster Trigger Primitive(TP)

– Send TP data to VTX tracker in pipeline way

– Package the hit data and TP data based on L1

– Send data package to DAQ via TPC/RDMA

– ATCA Switch board as a 1GbE Ethernet switch  for Online 

connection with ATCA board for Slow control

◼ VTX and VTX trigger will be based on ATCA trigger and electronic 
board

◼ VTX track trigger layers will be added if Belle II need receive the 
VTX track information

◼ On Track trigger side(If needed):

– Receive and decode TTC signals from FTSW and feedback 
BUSY and Error signal to FTSW

– Receive Cluster TP data and do track finding in section;

– Send track data to Belle II trigger based on BelleII trigger 
transmission Protocol

– Package the TP data and Track data based on L1

– Send data package to DAQ via TPC/RDMA

– ATCA Switch board as a 1GbE Ethernet switch  for Online 
connection with ATCA board for Slow control
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◼ On Backend side:

– Receive and decode TTC signals from FTSW 
and feedback BUSY and Error signal to FTSW

– Separate the hit data and trigger data;

– Generate the cluster Trigger Primitive(TP)

– Send TP data to VTX tracker in pipeline way

– Package the hit data and TP data based on L1

– Send data package to DAQ via TPC/RDMA
– ATCA Switch board as a 1GbE Ethernet switch  for 

Online connection with ATCA board for Slow control

◼ VTX and VTX trigger will be based on ATCA trigger and 
electronic board

◼ On Track trigger side(If  not needed):
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◼ Common Trigger board function list

– ATCA standard

– Virtex Ultrascale Plus FPGA(VU9P,VU13P pin compatible)

– 44 channels for optical, 11 QSFP+

• Optical channel: 10-25 Gbps/ch

• 40 channels for links to FEE and Trigger

• 4 channels for DAQ readout

• Optical Ethernet or RDMA : 40-100GbE

• RDMA IP core is under developing

– DDR4 for mass data buffering:16GB

– Front 1 GbE and Z2 GbE Fabric port for parameter configuration and 
control

– SoC module for board management

– IPMC module for Power management

– 8 LVDS In and Out ports connection with Z3

• RTM can be used for TTC interface with BelleII FTSW/TTC
◼ Progress update

– PCB is under production in factory. 

• Will be finished in two months.

– First version is expected at Middle of 2026, 

• Performance testing will be started.

– ATCA crate manufacturer: 

• https://www.vadatech.com/product-category/chassis-rack-
products/

• https://www.yzitech.com/index.php

Option1: Common Trigger R&D Board for CEPC
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◼ Function list:

– MTCA standard

– KU060 FPGA, pin compatible with 
KU085, KU095 and KU115

– GTH+firefly: 24-36 channels up to 16 
Gbps/ch

– DDR4: 16GB

– Flexible clock tree for clock selection

– MMC for Power Management

– EX IO for clock and trigger signal
◼ Status

– First version finished,

– Second version will be modified slightly 
according to requirement if possible.

Option2: MTCA xFP board first prototype
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◼ The link protocol of lpGPT from frontend to backend

◼User logic on backend

◼Clustering algorithm (if needed on the backend)

◼ Trigger algorithm (interest, collaboration with trigger group) 

◼ A pocket DAQ system with PCIe40 at Shandong Univ.

◼ It is better to setup a testbench with frond-end and back-end boards

Firmware development for backend
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◆ DC-DC Specific requirement

• Radiation dose (<56 Mrad), magnetic field (1.5 T)

• Output Current up to 8A
◆ Survey on DC-DC chips

• Commercial DC-DC converters (< 100 krad) cannot meet the TID requirement

• CERN radiation-hardened DC-DC converters

✓ bPOL12V, bPOL2V5 and bPOL48V are widely applied.

✓ bPOL12V has reliability issues in certain situations, particularly after irradiation, thermal cycling, and repeated enable/disable 
operations.

Power supplies for VTX
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USTC

Model Vin Vout
Output 

Current/Power TID
MAG 

(Gauss)

CERN FEAST2.1/FEAST2.3 5 ~ 12 V 0.9 ~ 5 V 0~4 A
>200 

Mrad(Si) 40000

CERN bPOL48V_V2 13 ~ 48 V 0.6 ~ 24 V 0~10 A >50 Mrad(Si) 40000

CERN bPOL12V_V6 5.5 ~ 12 V 0.63 ~ 5 V 0~4 A
>150 

Mrad(Si) 40000

CERN bPOL2V5_V3.3 2.1 ~ 2.5 V 0.6 ~ 1.5 V 0~3 A
>100 

Mrad(Si) 40000

CERN AMIS2 6 ~ 11 V
1.2/1.8/2.5/3.

3/5 V 0~3 A 300 Mrad(Si) 40000

MAGICS
MAG-PSU00001-

NP 5~11 V 0.9~5 V 0~4 A / 0~10 W
> 

100Mrad(Si) 40000

Manufac
turer Model

Output 
voltage

Output 
current

Output 
channels Ripple

CAEN A2551 0–8 V 12A 8 <5 mVpp

CAEN A2552 0–16 V 6A 8 <5 mVpp

CAEN A2553 0–32 V 3A 8 < 8 mVpp

CAEN A2554 0–64 V 1.5 A 8 < 8 mVpp

CAEN A3006 4–16 V 6A 6
<20 mV pp on 10 µF // 0.1 

µF 10 Hz-15 MHz

Back-end power units
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Summary
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◼ Belle II China (IHEP, USTC, Jilin, Shandong) made some progress related with WG5

◆ Proposal of BE structure updated with ATCA/MTCA board developed by IHEP.

◆ Testbench of Front-end will be helpful for firmware development.

◆ Collected requirements and surveyed on DC-DC chips: DC/DC converters, design

Thanks！
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