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« Julich Digital Readout System
— Purpose & Structure

« Firmware Development

— Ethernet Connection
— LCD on the Board

e Conclusion
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» Purpose: Flexible readout system for
Frontend Chips under development
ToPix3
« Based on commercially available Lesthoar
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Specifications o JULICH

« FPGA-based readout system (Virtex-6)

» Software framework (MRF) written in C++

— Control FPGA & readout chip under test
— Modular concept
S Ability to adapt easily to new hardware

e Current communication to PC: SIS1100

— Proprietary communication system via optical link
— Dedicated PCl card & drivers needed

MRF: MVD Readout Framework
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Data Flow
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FPGA PC / Notebook
Virtex-6 MRF software
User Control
e Software
Data serialization and
CAL deserialization ¢
Chip
TAL SIS1100 Access Layer
Interface :
_ Transport

- Register read/write
- MMCM Clock Gen.

GAL

Access Layer
|

Generic
Access Layer

MRF: MVD Readout Framework
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FE-Chip FPGA PC/ Notebook
Virtex-6 MRF software
User Control
ToPix3 Data serialization and Software
CAL deserialization )
Chip
TAL Ethernet Access Layer
Interface .
Transport
Access Layer
- Register read/write GAL L
- MMCM Clock Gen. Generic
Access Layer

MRF: MVD Readout Framework



Why change to ethernet (UDP)?

e Advantages

+ Almost no investment costs
(Compared to ~1500 € for SIS1100)

+ No additional drivers on PC side
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_|_

.

\/

seable with notebook
DP feasible for FPGA
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+ Additional communication link on ML605

e Disadvantages

— Development needed

— No validation for receiving in UDP

UDP: User Datagram Protocol



UDP Package Structure J, JUL'CH
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(MAC addr., type) (IP addr., protocol)
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block length in byte
total
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ethernet hdr IP hdr UDP hdr CRC

(MAC addr.,, type) (IP addr., protocol) (port, data length)

preliminary structure
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UDP Package Structure
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type

(ping, reg. write, ...)

(panda
max. 1472
data
preliminary structure
1 max. 1471

data, depending on type

Example: writing a value to an FPGA internal register

type = 0x12

(register write)

1

2
addr = 0x050
(reg. address)

data = 0x41 Ox4e 0x44 0x41

(data to write)
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« Working:

— |P address resolution

— Sending/receiving UDP packages on both sides

 In progress:
— Adaption to current testing logic
— Writing and reading FPGA internal values

e For the future:

— Simple receiving check (e.g. package counter)
— Continuous data flow



Simplification of Development

 Use built-in LCD
— Easily adaptable to user’s needs

— Example:
FPGA temperature and fan speed

inschaft
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Virtex-6

Data serialization
and deserialization

L

Ethernet

Interface
*

- Register read/write
- MMCM Clock Gen.

- LCD control
- Fan control




Conclusion o JULICH
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« Julich Digital Readout System
— Modular structure

« Easily adaptable to custom chip development

— Now including LCD for direct debug output

« Communication

— Change to UDP standard in progress
— Usage of widely accessible hardware

e Also usable with notebook
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« Julich Digital Readout System
— Modular structure

« Easily adaptable to custom chip development

— Now including LCD for direct debug output

« Communication

— Change to UDP standard in progress
— Usage of widely accessible hardware

e Also usable with notebook

Thank you!

a.goerres@fz-juelich.de
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