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DEPFET Readout Setup: Picture

Components: TR TSR M e
» Virtex4 FPGA Board ‘ SARE 0 £% i1
(SiLab, Uni Bonn)
* Hybrid 3.0 (HLL, MPI Munich)
> PXD5 DEPFET Matrix
> 2x SwitcherS

> DCDB/DCDRO mounted on the
Wire-Bond Adapter

(LU L)
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DEPFET Readout Setup: Schematic

64 64
S PxDs 3%
SWS = Q 128 Clears/Gates Q s SWS
g — N3
2 Rk The components are not completely
interconnected:
X 64 of 128 Matrix rows are connected
128 Drains x 2 of 4 DCDRO output channels are
128(((((((((((( connected
256 Inputs
DCDB — Only 25% of the DEPFET Pixels are
8 Output Channels connected!
8
8 Input Channels
Wire DCDRO
Adapter 4 Output Channels

[/ [/
Q QOnIy 2 Channels bonded!

FPGA
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FPGA Firmware - Overview

TLU USB Clk 48MHz Fixed Clk 100MHz _

Xilinx Virtex4 FPGA +
TLU Controller _
Prot9col -
Engine
DCDB
Data
Out USB External
-4—1—» USB
Interface
Controller

Switcher --——
DCDB Clk / Res <=

DCDB Data In ~a¢—

DCDB
-a+—+»| JTAGController |-— R'eg
JTAGIF File
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Firmware Details: Data Sampler

Trigger from
TLU Controller

Data Sampler

Y FIFO
Data
Ring Buffer FSM / Data R
DCDB To
Protocol
FIFO Engine
Start Row
-

Data flow:

a) Incoming data is deserialized and continuously stored to the ring buffer.
b) On trigger, the data is transferred from the ring buffer to the data FIFO.
c) The corresponding start row is stored to the start row FIFO.

Ring Buffer: The system is aware of processing triggers coming after the datal!
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Firmware Details: Switcher Controller

Memory 2kB

Mode of operation:

ax * Control signal sequence is stored to a
memory inside the FPGA
ClearEN, Load, (ClearEN, GateEN, Load, CIk)

GateEN, Clk

Data * Sequence is driven on the Switcher's

l— from

USB signals synchronously to the DCDB

SWS
Ctrl
Signals

Read Logic
A
A
Write Logic

Shift-in | Clk * “Shift In” signal is generated internally

Generator

Algorithm:

* Processing starts as soon as the
memory is programed

Memory 0

Done
-
[ ]

StartUp StartUp-Sequence brings the Switcher
Barrier into a defined state

« Wait at StartUp-Barrier until DCDB is
running

~Run
Run
Run

« Start Run-Sequence synchronously to
DCDB

* Loop through the Run-Sequence until
system stops and leave the Switcher in
a defined state at the StartUp-Barrier

End
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Measurement Results
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Readout Software / First Read Frame
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Note:

Measurements were taken at

100MHz DCDB clock frequency

H r 2 & MainWindow
40’ = = = ; : Initialitio Tools
; i: - u DCDB Global Settings  DCDB Pixel Settings ~ Matrix Settings  Run Control =~ Switcher Controller ~ Capture  Boundary Scan
e [0
m _: : I | | Capture
20, : _:_= - = L} P
- 5 @
= | | Start Stop Single Trigger
A & L,
1 0, 20, 30’ 40, 50’ 60’ | Softwars Trigger 127 £ Histogram Threshold
+ Enable Common Mode Correction
_ Update Hitmap
Statistics
DCDB test software was extended in order to Frame Caurter:| 531 voers: |
read and display DEPFET matrix frames' Malformed Trigger Invalid Row Invalid Data Invalid
a) [ &) [ 0) [ O

Data processing features:
* Common Mode Correction

* Pixel tuning (subtraction of pixel's mean
value)

Single Pixel Histogram

Row

r C\
- - Reset
PR )

Column
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Noise Measurement Without Common Mode Correction
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Noise Measurement With Common Mode Correction
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DEPFET Readout Summary

v/ PXD5/DCDB/SWS readout firmware is available and tested.
¢/ First measurements have been performed — with success:

v Response to light
v Noise Measurements with/without Common Mode Correction
v Radioactive source detection with Cadmium (Cd-109)

Next steps:
» Hybrid 3.1: Larger frame size induces slight changes for the firmware

»  Integration into DAQ!
»  Preparation for Testbeam 2010
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