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Hardware
TDC modules

TDC72VHL for TOF400

TDC64VHLE for TOF700

TDC64V for DCH

72 and 64-channel multihit timestamping TDCs
VME64x U6 boards
Based on HPTDC chips
Resolution:

● 25 ps  for TDC72VHL and TDC64VHLE
● 100 ps for TDC64V

TTC Bus for synchronization into VME crate
Power supply via VME Bus
Data transferring  via VME64x Bus
Input signals formats: 

● LVDS for TDC72VHL and TDC64VHLE
● ECL, PECL or LVDS for TDC64V



62,5 Msps 12 bit 64-cannel ADC modules
DSP function:

● Zero suppression, Tail cancellation, Moving
average filter for calorimetry

● + Sparse readout for GEM & STS

ADC64s2 for Ecal, ZDC

ADC64VE for GEM, STSPower supply:
● External (Wiener Mpod) for  ADC64s2
● VME Bus for ADC64VE

Data transfer:
● WR link for ADC64s2 (Ethernet in future)
● Ethernet link for ADC64VE

Synchronization:
● Lemo TTL I/O for Trigger and XOFF 

signals
● WR Link for timing synchronization 

62,5 Msps 12 bit 64-cannel ADC modules
DSP function:

● Zero suppression, Tail cancellation, Moving
average filter for calorimetry

● + Sparse readout for GEM & STS

62,5 Msps 12 bit 64-cannel ADC modules
DSP function:

● Zero suppression, Tail cancellation, Moving
average filter for calorimetry

● + Sparse readout for GEM & STS

Hardware
ADC modules



Hardware
VME64x control and interface modules

FVME2TMWR – Trigger, Timing and Control 
Module for VMEDAQ system

● TTC Bus master. Generate and distribute 
clock, trigger and spill signals

● WR synchronization
● 4 software configurable TLL I/O 

FVME2

FVME2 TMWR

Pexml-4

FVME2 – VME64x Bus Master and system 
controller. Read out data from VME modules 
into the crate and transfer it by optical link to 
Pexml-4

Pexml-4 – PCI Express interface card with M-
Link protocol



Global Trigger Unit

● VME64x 6U Board

● Ethernet Interface

● 24 LEMO I/O

Lemo I/O Left side Right side

23  24 Spill in Spill out

21  22 Trig in4 XOFF out

19  20 Trig in3 Trig out3

17  18 Trig in2 Trig out2

15  16 Trig in1 Trig out1

13  14 XOFF in13 XOFF in14

...........................................

1    2 XOFF in1 XOFF in2

GTU based on UT24VE module. It distributes 
Trigger & Spill signals to all LTU and  collects XOFF
signals form them.

Signal distribution and data transferring structure  



Local Trigger Unit and DCH DAQ

LTU also based on UT24VE module and distributes Trigger & Spill signals to
subsytem's modules and  collects XOFF signals form them.

3 kinds of signal distribution: 
● VME64x crates systems 

● Stand-alone and 
VME mixed systems 

VME64x crates systems:
● DCH
● TOF700
● TOF400 

Signal distribution and data transferring structure  



Ecal DAQ

Stand-alone systems:
● ECal
● ZDC 

● Trigger  signals to each ADC64s2 board from cascaded Fanouts via coaxial cables.
● XOFF signals from each ADC64s2 board to cascaded LTUs.
● Every ADC64s2 connected to WR Switch for timing synchronization.
● Optical links to Ethernet switch for data transmission. 

Signal distribution and data transferring structure  



MWPC DAQ

Mixed systems:
● MWPC 

● HRB6ASD modules 
located at MWPC

● TTB9V modules 
synchronize HRB6ASDs 
via HRB TTC Links

● Data transfering  derives
by Ethernet links

TTB9V

HRB6ASD

Signal distribution and data transferring structure  



GEM DAQ

Mixed systems:
● GEM
● STS

U40VE – universal logical module. It used for 
control detector's front-end electronics.

U40VE

Signal distribution and data transferring structure  



Data flow

DCH TOF7400 TOF700

10 FLPs

VmeDaq System

GEM STS

Ethernet System

ZDC MWPC ECAL

12 FLPs

3 EPNs 12 EPNs

4 Storage Servers4 Storage Servers

76 Streams10 Streams

Global EPNs

TDS
Transient 

Data Storage

FLP
First Level
Processor

Data Check
Flow Control
Formatting

EvB

Event
Builder

Buffering
Sorting

Distribution
DRE LDC



Global Run Control

FLP 
mstream 
vmedaq

Global Run Control

EvB
DRE

TDS

Local Run Control
Global 

EvB

Run Control tasks:
● Configure Trigger Unit
● Start/stop run
● Send start/stop signals to all clients
● Check client‘s status.

Clients of Run Control:
● Run Control
● VmeDaq
● ADC64 System
● Hrb Status
● EvB



VME Run Control

VmeDaq tasks:
● Recieves start/stop signals 

from Run Control.
● Writes confiruration into 

modules 
● Retransmit  data from DRE 

to EvB.

DRE

VmeGui VmeDaq

Local Run Control

EvB

DRE
Global 

EvB

VmeDaqVmeGuiVmeGui VmeDaq

DRE



ADC64 Run Control

ADC64 System tasks:
● Write configuration into 

devices.
● Execute mstream program 

(perform FLP function).
● Check board‘s status.

FLP 
mstream

FLP 
mstream

FLP 
mstream

Local Run Control

EvB
DRE

Global 
EvBADC64 System

ADC64



MWPC Run Control

FLP 
mstream

Local Run Control

EvB Hrb-1DRE

Global 
EvB

HRB SystemHRB System

EvB MWPC

EvB Hrb-2

Hrb Status tasks:
● Configure devices.
● Execute mstream program 

(perform FLP function).
● Check board‘s status.



Event Builder

EvB tasks:
● Recive data from clients
● Construct Completed event from 

several sub-events 
● Send to output

● File in TDS
● TCP-server (for upper EvB)

EvB clients:
● EvB
● MStream
● VmeDaq



MLDP and PNP

Device description:
● Ip-addres
● Firmware version / revision
● Model Id# / name
● Serial number
● Master Ip/port
● MStream Ip/port

Program description:
● UUID
● App. type
● App. index
● Host address
● List of interfaces

● Type/id
● Host
● Port
● Free flag



The end

Thank you!



Back-up

FLP 
mstream

FLP 
mstream

FLP 
mstream

Local Run Control

EvB
DRE

Global 
EvB

ADC64 System

ADC64

Run Control-2
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