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- Basic Concepts & Features
- Local Test Bench setup

- Firmware structure

- Periphery steering

- Readout Scheme

- Gain data merging

- FW status

- HW status
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Firmware basic Concepts and Features

- Real time steering of the AGIPD Periphery configuration
- ADC pix data to DDR2 bandwidth > 51 Gbit/s

- Scalable T0GbE channels

- BRAM < File interfaces including FE file system

- FPGA & uController & Standard Ethernet interfaces

- 12C, SPI supporting for Slow Control tasks
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Local DAQ Test Bench setup |
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Firmware Structure (testbench)
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AGIPD Periphery Steering Concept
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Front End reordering the pix data (optional)

more detailed on the next slide

A

\ 512 pix
Column x Row based data format

There are ADC values for number
of sequential pixels

N

- These ADC values are placed in sequential addresses of BRAM
to produce certain data blocks to be transferred then to DDR2 memory.

- The data blocks should have a sizes allowed an effective DDR2 access.

- A DDR2 address of each data block is assigned to corresponding position
in the whole image data structure depending on row or column based format.

ADDERSS = row_Nr + 128 x column_Nr - column based

ADDRESS = column_Nr + 512x row_Nr - row based
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DDR2 Data Image-like Alignment Scheme (optional)

The full image recorded to DDR2 by 128bytes blocks

Sub-columns
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Gain Data Merging during Ethernet Framing

Scheme forreducing a number of DDR2 accesses
Storing corresponding part of gain bits into BRAM
to fast access during merging them into 16bit word

Ethernet
Frame
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FiIrmware Status | |

Most of components have
EITHER the operational prototypes:

- ADC readout
- DDR2 data flows control

OR Completely tested in the final version
with full bandwidth operation:

-4 X 10GbE + 2 x DDR2 modules => Bit Error < 10E-15 or less

Components in the development phase:

- AGIPD Periphery steering

- Data monitoring

- FPGA & FPGA fast communication

- Slow Control (based on 12C, SPI)

- FE File system (Flash memories <=> HD function)
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Hardware |

FPGA Mezzanine Board

10GbE optic

N

, f

Std. Ethernet ©

- The Carrier Board now under production phase
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- Basic Firmware components related to FE => 10GbE
data flow are available as working prototypes or
already in it’s final version.

AGIPD Periphery Steering FW components are in
development stage

- Complete Digital Boards setup hopefully will be
available in May
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Filter: | Expression... Clear Apply

No. Time source Destination Protocol Length Info
—_ -_— - — D e e
8705 0.347047 131.169.60.33 192.168.1.44 upp 1072 Source port: 4328 Destination port: 4321
8706 0.347049 131.169.60.33 192.168.1.44 upp 1872 Source port: 4320 Destination port: 4321
8707 0.347050 131.169.68.33 192.168.1.44 uDp 1872 Source port: 4320 Destination port: 4321
8708 0.347052 131.169.60.33 192.168.1.44 uppP 1872 Source port: 4320 Destination port: 4321
8709 0.347053 131.169.60.33 192.168.1.44 uppP 1072 Source port: 4328 Destination port: 4321
8710 0.347055 131.169.60.33 192.168.1.44 upp 1072 Source port: 4328 Destination port: 4321
8711 0.347057 131.169.60.33 192.168.1.44 upp 1072 Source port: 4328 Destination port: 4321
8712 0.347059 131.169.668.33 192.166.1.44 upp 1872 Source port: 4320 Destination port: 4321
8713 0.347060 131.169.60.33 192.168.1.44 upp 1872 Source port: 4320 Destination port: 4321
8714 0.347062 131.169.608.33 192.168.1.44 ubp 1872 Source port: 4320 Destination port: 4321
8715 0.347064 131.169.60.33 192.168.1.44 uppP 1072 Source port: 4328 Destination port: 4321
8716 0.347065 131.169.60.33 192.168.1.44 uppP 1072 Source port: 4328 Destination port: 4321
8717 0.347067 131.169.60.33 192.168.1.44 upp 1072 Source port: 4328 Destination port: 4321
OTI0 A _DATNEN 101 _TEN S0 00 ELL R FL R B e nnn ainTae = AN Noctinotdion nart. 4221

» Frame 8712: 1072 bytes on wire (8576 bits), 1872 bytes captured (8576 bits)

» Ethernet II, Src: @8:0c:fl:f4:b0:4b (00:0c:f1:f4:b0:4b), Dst: @0:1b:21:20:df:78 (00:1b:21:20:df:78)

vy v

Internet Protocol Version 4, Src: 131.169.60.33 (131.169.60.33), Dst: 192.168.1.44 (192.168.1.44)
User Datagram Protocol, Src Port: 4328 (4320), Dst Port: 4321 (4321)
Data (16838 bytes)
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EEEle 10 e@ 10 el B84 Be
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82 b 73 3e 02 bO 73 3e
84 b0 73 3e 04 bo 73 3e
86 b 73 3e 06 bO 73 3e

00 00 00 0O 0O 00 B0 60
@1 b0 73 3e 01 bo 73 3e
83 b0 73 3e 03 bo 73 3e
85 b0 73 3e 05 bo 73 3e
87 bd® 73 3e 07 bo 73 3e

@ Internet Protocol Version 4 (ip), 2... - Packets: 103114 Displayed: 103114 Marked: 0 Dropped: 1575097 Load time: ... - Profile: Default
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