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Experimental setup (table top part) #) )0LICH

Digital Readout Board:

* has FPGA (Virtex4) with ToPix2
firmware

Flash PROM to store the firmware

« data transfer via optical cable

« programmable FPGA via USB cable

| fiber

.............
piataetal el el et alal gt gty

s
-t

15.06.2010 David-Leon Pohl 3



Experimental setup (table top part) #) )0LICH
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Pix2 Adapter Board:
* Interfaces the ToPix cables to the
readout baord cable

Three Bus Transceiver to match the
different signal levels (3.3V vs. 1.2V)
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Experimental setup (table top part) #) )0LICH
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oPix2 Test Board:
* provides a 12-bit DAC to set the needed

voltages

* provides test pins to record signals and
jumpers for external signals

« provides trimmer to change operating
voltages
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Experimental setup

fiber
cable
]
SIS 1100-e —
PCl-express Card
flat cable
flat cabl e
, at cables
ToPix2 test board (3 x20-pole, 1 x40-pole) adapter board
T ———

o 3.3V
o GND
O ca. 1.2V
2.5-16V
P —
[, w—

4 cables for DAC control
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I generic - l :
I SiS 1100 PCI card
access layer I I
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I transport - | digital readout board
| access layer | I with ToPix2 firmware
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P - ' device under test
| access layer [ \ e.g.ToPix2
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FPGA ToPix2 Firmware modules #) jOLICH
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FPGA firmware (VHDL code)

32-bit ToPix Flag Register
stores 32 different ToPix2 settings

Digital Clock Manager
changes the input clock
(phase, frequency) for different
output clocks

12 bit serial
12 bit Shifter It seria
async. input FIFO 12bit DAC
A
async. output FIFO 12 bit parallel

necessary to decouple <
the different clock domains

DAC control
sets the values of the
8 Channel 12-bit ADC
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MVD readout framework + tutorial addition # JOLICH

generic

access layer

“provides an interface to
the connected hardware”

transport

access layer

“provides an interface to
send data to the frontend
via a transport device”

chip
access layer

“provides an interface to

send data to the frontend
chip”

=" inheritance
15.06.2010
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u_fnt32_”t-errcode

TMrfGal 9 ™ rfGal_Sis1100 TMrfStrError
openDevice() getFullldentDetail()
write(address, value)| | enable/disable IRQ geterorstr(errcode)

waitforlRQ(mask)

setDelimiter()
setSuccessString()

A

A

TMrfTal “l TMrfTal RBBase [¥ TMrfTal RBTut

Seﬁfgggi";:gg)1 ) | [seRBLedstate(ia, 1)

writeRemoteData() otF aID(), setLedsUserContr.()
readRemoteData() getpg setAllLEDs()

u_int32_ t. -rb_e rrcode

unsetAllLEDs()

A

A

TMrfCal ‘1 TMrfCal_Topix
writeToChip()

write ToChip() readFromChip()
readFromcChip() ConfigLTC()

prepareMaster()

David-Leon Pohl
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tutorial classes

|dea: upload a digital
Readout Board tutorial
to the Panda Wiki



Readout board tutorial (in C++, Qt, VHDL) 4 JULICH

readout app“ca’“on FORSCHUNGSZENTRUM

; _ Tutorial application ___ ; _ ftutorial application __-

status | board commands status = board commands
[ connect _] disconnect reset
f SIS card: LED 1 LED 2, RB: | Buiton 1 enable
Panda dev file: /devisisi100_00remote = et ' _ - ol
return vilues 3515 status .
readout board LEDs: i show device status . user controllable
Cannot open Panda Feadout Bord! localhwiype 1
Mayhe power off? . setLEDs: O = & = &=
localhwversion 2
localwtype 2 blink speed: . LED test
localfaversion L}
remaoteh g i
Wy address: 4C8 value: B8000000¢
remotehwversion 1
write { read ]
remotefwtype 1
remotefwversian 16
remoteonline 1 clock
remaoteok 1
multiplier 0 & divider 0 £ setclock
clezar refresh
FPGA code: define additional registers
12-bit address register 32-bit value register

01 00 0 0

fixed by the SiS driver
user assignable, highest bit 1

15.06.2010 David-Leon Pohl 8



FORSCHUNGSZENTRUM

I Summary #) jOLICH

« able to set the ToPix2 voltage levels via DAC
¢ communication with the ToPix2 works
e.g. write/read data words, start the counter

Outlook
 test the chip behavior with different parameters
e.g. voltages, clock frequencies

« measure the time over threshold for different pixels at different
threshold levels
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Thank you for your attention!
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