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Overview of the TestOverview of the Test SetupSetup, , 
BasedBased on on SUCIMASUCIMA;;
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Test results from some initial tests of tTest results from some initial tests of twowo
n_XYTERn_XYTER chipchipss performed in Krakowperformed in Krakow..
ConclusionConclusion
Next steps Next steps -- towards Ntowards N--XYTER testsXYTER tests..
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Laboratory test setup for N_XYTERLaboratory test setup for N_XYTER
The main goal of this setup is to have The main goal of this setup is to have 

laboratory userlaboratory user--friendly test setup for all friendly test setup for all 
foreseen to be performed tests of DETNI & CBM foreseen to be performed tests of DETNI & CBM 
Collaborations VLSI chips developed for MSGCCollaborations VLSI chips developed for MSGC
and and SiSi Detectors.Detectors.

All laboratories involved in these tests shouldAll laboratories involved in these tests should
be able to adopt the system to their specific be able to adopt the system to their specific 
needs using needs using NI_LabViewNI_LabView and and Xilinx_ISEXilinx_ISE software.software.

The first evaluation PCB for 2 NThe first evaluation PCB for 2 N--XYTER chips XYTER chips 
and and SiSi detector as an interface to SUCIMA detector as an interface to SUCIMA 
Imager module has been designed and is Imager module has been designed and is beeingbeeing
produced in ILFA. produced in ILFA. 
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SUCIMA_ImagerSUCIMA_Imager ArchitectureArchitecture

VIRTEX II
XC2V1000

4FG456CES
(324 I/O)

VIRTEX II
XC2V1000

4FG456CES
(324 I/O)

40 MHz

BANK_7

SE
N

SO
R

SUCIMA_IMAGER

BANK_2 BANK_3
B

A
N

K
_5

B
A

N
K

_4

BANK_6

B
A

N
K

_0
B

A
N

K
_1

SR
A

M

2 x
2 5

6K
x1

6 B

SR
A

M

2x
25

6 K
x 1

6 B

U
SB

  &
 2

8 
 G

PI
O

 p
in

s

D32
A18

D24

D16

.

JT
A

G

A18

A18
CLK

CTRL

328 USER’s I/O PADS

SE
N

SO
R

’S
  R

E
PE

A
T

E
R

SR
A

M

2x
25

6K
x 1

6 B

SR
A

M

2x
25

6 K
x 1

6B XV18V04

EEPROM



2007-09-29 A. Czermak 10th CBM Collab. Meeting  Dresden 25-28.09. 2007 6

SUCIMA_SUCIMA_ImagerImager PCB cardPCB card

The board dimensions are 9 by 14 cm 
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SUCIMA_ImagerSUCIMA_Imager connectivity to PC connectivity to PC 

B
A

N
K

_4
B

A
N

K
_5

DACDAC

FIFO

IDT72V2105

CYPRESS
CY7C68013-56

D18 D16

WCLK
WEN

FLAGS

CNTRL

FLAGS

SDA SCL
I C 400 kbit/s2

FIFO
4x 512B

USB

AD5325

GPIF
256k x 18bit

RCLK
REN

2

5

2

OE

GPIF Master Mode~480 Mbit/s

P
O
R
T
A

28 pins 8G
P
I
O



2007-09-29 A. Czermak 10th CBM Collab. Meeting  Dresden 25-28.09. 2007 8

SUCIMA_Imager DAQ key 
parameters

SUCIMA_Imager DAQ key 
parameters

4 independent analogue input channels with 12 bit4 independent analogue input channels with 12 bit
pipeline ADCs @ 65 MSPSpipeline ADCs @ 65 MSPS..
Each channel equipped with 256 K of 32 bit fast Each channel equipped with 256 K of 32 bit fast 
Static RAM memoriesStatic RAM memories.
FIFO memory 256 K of 18 bit, can serve as the FIFO memory 256 K of 18 bit, can serve as the 
output buffer (output buffer (DerandomizerDerandomizer).).
HighHigh--speed USB 2.0 port for communication and speed USB 2.0 port for communication and 
fast data transfer to/from a PC computer.fast data transfer to/from a PC computer.
Additional 8 bit Parallel GPIO Port and I2C Port for Additional 8 bit Parallel GPIO Port and I2C Port for 
external devices programming and communicationexternal devices programming and communication..
Easy to implement Easy to implement Data_Driven_DAQ_SystemData_Driven_DAQ_System
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N_XYTER N_XYTER CHIP(sCHIP(s) Interface Board) Interface Board
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N_XYTER evaluation PCB layoutN_XYTER evaluation PCB layout
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N_XYTER Interface N_XYTER Interface PCBPCB
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PCB for MSGC Chips (already operational)PCB for MSGC Chips (already operational)
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Test Board with Test Board with SUCIMA_ImagerSUCIMA_Imager
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Multiplexed ASICs 8-bit digital
data output format
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Timing diagram for multiplexed
ASIC readout
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N_XYTER_TEST_SETUPN_XYTER_TEST_SETUP
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Graphical User InterfaceGraphical User Interface
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SCAN TRESHOLD GUISCAN TRESHOLD GUI
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TS_GUITS_GUI
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Principles of GUIPrinciples of GUI
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Test MeasurementsTest Measurements

All measurements have been All measurements have been 
performed at nominal power performed at nominal power 
supply voltage of 3.3supply voltage of 3.3 V and V and 
nominal bias currents controlled nominal bias currents controlled 
by internal Digitalby internal Digital--toto--AnalogAnalog--
Converters (Converters (DACsDACs).).
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V_V_teteesh_DAC_Scanesh_DAC_Scan
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Response curve and integral nonlinearity Response curve and integral nonlinearity 
of the threshold DACof the threshold DAC

Integral_nonlinarity=

f(Value_tresh_DAC)
(Resolution = 11Bits)

V_Tresd=f(Value_tresh_DAC)
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Treshold_VTreshold_Voltageoltage ScanScan for 128 for 128 
channelschannels
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Differentiated S curvesDifferentiated S curves
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Trigger efficiency vs. threshold for different Trigger efficiency vs. threshold for different 
input charges after trimming the thresholdinput charges after trimming the threshold

MSGCROC
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ConclusionsConclusions

The tests performed on two N_XYTER The tests performed on two N_XYTER ASICsASICs
demonstrate functionality of all building demonstrate functionality of all building 
blocks on the Chip blocks on the Chip (CLK (CLK -->128 MHz)>128 MHz)..

The critical digital circuits responsible for The critical digital circuits responsible for 
data data derandomizationderandomization and zero suppressionand zero suppression,,
tokentoken--based readout have been tested and based readout have been tested and 
work correctlywork correctly..

TThere are no indications that the ASIC here are no indications that the ASIC 
should not perform correctly at highershould not perform correctly at higher
clock frequenciesclock frequencies (CLK(CLK-->256 >256 MHzMHz).).
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Tests to be done in the near futureTests to be done in the near future

Test whether Test whether tthe analogue parameters, he analogue parameters, 
i.e. gain, noise and matching of i.e. gain, noise and matching of 
parameters are in agreement with the parameters are in agreement with the 
design specificationsdesign specifications..
Test Test of the Time Stamp resolutionof the Time Stamp resolution..
In the near future tests of two chips In the near future tests of two chips 
connected to connected to SiSi strip detector.strip detector.
Tests of the Tests of the Analog_outputAnalog_outputs.s.
Power of the Chip Power of the Chip vsvs CLK_freqCLK_freq..
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