. FALU
2. HV

3. LED generator
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ADC
ADC
—,| Amp. ]
/Shaper ADC
1.Reduce Digitization
digital 20-10 nsec

uncertainty = 10-14 bits
2. Shaping

pipe

compar.
Data flow

compar.

pipe

compar.

pipe

1.Store datain the .

pipe line

2. Trigger logic =
3. Read-out [
4. Data analysis
5. Data filtering
6. Zero suppression

7.
8.

2000 —

1000 -
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Multi-hits _
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Energy resolution ~ (2.9 0.1)%/VE(GeV).
Time resolution ~(80 10)psec / VE(GeV).




Resolution, %
(&)}
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2000

MAPD-3A NICA module with
PMT 9 bundles
Of . a @ b
E VE
PMT MAPD-3A
a=56+03 a=7.0+05
b=21+02 b=13+06

MAPD-3A 875 phe/GeV
PMT 1990 phe/GeV

1 2 3 4 5
Energy, GeV




Time Resolution, ps
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Equation: y = sqrt(a®2/x + c"2/x"2)
Weighting:

y No weighting

Chi*2/DoF = 3.48255

RA2 = 0.99914

a 5661.83006 +46.11692

c 56240.51491 +3763.89589
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Easy to build trigger
High time resolution

-

High selectivity - noise suppression

VVV VYV



PAUL SCHEREER |NSTIIWI

== The Domino Principle

0.2-2 ns
s Inverter "Domino” ring chain

IN
A & B W BB R O
Waveform
= g = = g g = L __ stored
15 Out
| - FADC
Clock O— Shift Register 33 MHz

“Time stretcher” GHz — MHz




High Voltage Systems Company

Sys core activity is development of custom designed

uipment for scientific research. Main direction is multi-channel

Igh voltage systems for powering of scientific equipment.

USB - RS485 bridge

16-channel
Base voltage cells

<

System bus




High Voltage Systems Company

Cell Adress: 001 Sexrim] M 001
System int. - RS485 U out max =—150V |
LV-14V____ lowtmax= 3mkA }

Cell Adress: 4 Seriall it 004
System int. - RS485 U out max =-150 V
LV - 14V T out max =10 mkA
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High Voltage Systems Company

10

11

12

13

Range of max output voltage
Range of output voltage regulation
Precision of output voltage regulation
Output voltages spread (channel from channel)
Stability of an output voltages
Temperature coefficient of an output voltage
Maximal average output current
Self-diagnosis of the BV channel
Current measurements
System bus

Max length of system bus
Number of cells per system bus

Number of cells per system controller SC508

Up to 250V
Umin - Umax
10 bit or 12 bit

1%
0,005 %

200 ppm/K

Up to 100 mkA
Yes
Possible
6 line flat cable

Up to 100 m
Up to 127

508 (8128 channels)



& H HVSys APD HV controller

High Voltage

Last Updated:
11:50:34
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> Temperature
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I~ Log to file




21
(arb.U.)
8000

6000 /

4000

High Voltage Systems Company

(° C)
27 |

24




High Voltage Systems Company
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High Voltage Systems Company
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High Voltage Systems Company
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20 nsec
Vi LED

LED

driver I

| HVSys LED generator,

High Voltage Systems Company

I I
-300 -200

ADC setpoint| 800

SET ADC setpoint

LED FREQ(Hz) 20

SET LED FREQ

~
Aset’(A mes

' LED DAC 820

SET LED DAC

|
|
|
|

Averaging Pts| 1

SET Avrg. Pts.

W AUTO CONTROL

TEMP (C) |

_| Log to file |

led_090910_115010
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High Voltage Systems Company
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pr Easy to exchange SiPM
Mechanic support for extra material c
be added (on request)SIPM




Single channel adjustable bias

GUI programmed in tcl
temperature controlled

3 S ek L
= af- . bias stabilization
: I-V curve
3 L .
Cas| ”~ =
2:_ . y _V Hvsys APD HV controller. Cell=2
I Last Updated: TEMP (C) || | Temperature
o 14:11:50 25.92 compensatio
1 Ramp UMXVis) (10 | | _ilogtofile |
0.0 i ‘Ch.| SetVoltage(V) T Compensated Enable’ Current Measured | Kl
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USB controlled LED pulser

light output via
optical fiber

GUI programmed in tcl

WSy LEE yoemens:lor

Variable LED intensity (DAC)

Variable pulser frequency e = o %
Internal PIN diode to monitor light output | #6¢ sewein[50d | SETAGCaztpoin: || 500 |iREABENINESEN
LED FREZ(Hz)| 100 SETLEC FREQ | CFRzZ(HY | 100 |
LED DAC  [2C0 SETLED AT |
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| 0 Lag ta file ||




fle Seup Statisties Optiens Halp
T . SiPm single photoelectron peak spectrum
Seftings | wistograms  Decoderinfo |
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Conclusions

Several FE - DAQ boards was successfully tested during last
years at the test beams. of CERN and DESY

Boards with different ADC speed and resolution was developed.
Cross-talk between neighbor channels is measured on the level of 0,1-
0,2%.

Random coincidence of the noise signals even in the gate of 30 nsec is
measured on the level of 0,02-0,3%

Time resolution up to 100 psec has been reached with the FADC
board of 100 MHz frequency and 14 bit resolution. It is shown that
this time resolution determined by the detector but not by the electronics
channel.

Several HV modules with different parameters has been
developed.

HV module with automatic compensation of the output voltage
depending on temperature was developed and successfully tested.

LED driver with internal stabilisation of the light signal has been
developed and tested.



