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e DAPHNE V2A firmware

o Self-trigger
e DAPHNE_V3 update
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Current Monitoring
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Current Monitoring Testlng

of Untitled | - fo
File Edit Connection Macros View Remote Window Help
0 ® X % @
New Open nect | ClearData | Options | ViewHex | Help
o Header magic word at 00000000 Quitting. ~
[ OK | Current Menitoring Init
DAPHNE> WR TRIM CH 2 V 0
Executing command & ...CMD Write TRIM Channel 2 success
DAPHNE>
DAPHNE> RD CM CH 2
Exscuting command ¢ ...CMD Read CM success
M CH = 2 Current (md)= 0.000885
|DAPHNE>
DAPHNES> WR TRIM CH 2 V 4095
[Executing command £ ...CMD Write TRIM Channel 2 success
DapHIE>
DAPHNE> RD CM CH 2
Executing command  ...CMD Read CM success
CM CH = 2 Current(md)= 1.369874 "
Type & command here. Terminate by pressing ENTER. |~
Tests performEd on DAPHNE V1 at UAN and Fermllab COM4 /921600 8-N-1 DisplayPaused @ TX @ RTS @ DIR @ DCD
Connected 01:38:28, 4005 / 462 bytes ORX @CS @DR @R

WR TRIM CH xx V yy: set Trim Voltage on channel xx to yy
value (from 0 to 4095 referred to DAC output). We will

1K resistor connected between Trim 2 (pin ) . )
implement a command that take this value in Volts

11) and AGND (using the Cold Electronics

VR pin 14), E connector RD CM CH X: measurement of the SiPM current of channel
X (in mA)
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Voltage Monitoring Test

4 Untitled 0 * -

File Edit Connection Macros View Remote Window Help WR VBIASCTRL V XX: set the General
D o & @ XK ?@ HEX 0 Bias to XX (from 0 to 1000), referred to
New Open Save | Connect Disconnect | ClearData | Options | ViewHex | Help DAC Output from OtolV (DC_DC

. TEMP(Celsius)= 38.00 " Converter)

DAPHNE>

PREES TR AR L EHesE VA WR AFE X BIASSET V YY: set voltage on
Executing command 8 ...CMD Write AFEl BIASSET success AFE X (from 0 tO 4) tO YY (from O tO
DAPHNE> 4095 referred to DAC output), we will
DAPHNE> RD VM ALL .

implement an update to enter the

Executing command & .... VBIASO= 0.170 direct value in volts

. VBIASl= 11.185
. VBIAS2= 0.695
. VBIAS3= 0.903 .
| VBIASI= 0.195 RD VM ALL: measurement of the VBias
. POWER(-5v)= -4.884
POWER(+2.5v)= 2.522

- (from 0 to 4) in volts, power supplies
. POWER(+CE)= 3.280 .

« TEME [Gelaun)= 3800 (-5V, 2,5V, Cold electronics) and
- microcontroller temperature

DAPHNE>

Type a command here. Terminate by pressing ENTER. IF

COM4 / 921600 8-N-1 ®1X ORIS O DR @ DCD
Connected 00:18:04, 6580 / 593 bytes ORX @CS @DR @R
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Monitoring Work Ongoing

Calibration of the Voltage monitoring

Improvement of the uC temperature measurement (calibration,
mathematical model, etc) according to the datasheet

Verification and calibration of the CM analog multiplexing circuit
(originally designed by Sten H. for Mu2E FEB)

Experimental test performed on DAPHNE V2 at Milano-Bicocca in
with the help of Esteban C. (Scheduled for December 12th 2023)
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High-performance test bench for the automation of DAPHNE

board minimum performance tests

1GBETH
(SFP)

Communication testbench

Raspberry Pi
(User interface)

Programing test protocols

10 GB ETH L,
(SFP) B

KRIA SOM

External ADC ‘
Interrupt ﬂ‘

| monitoring

‘—¢

AFE Hardware connection
(Daphne specific
connection, 40 ch

multiplexed)

Offset, Trigger and Biaset
DACs control monitoring

Events simulator

High Speed
External DAC

— Signal generator

—» External ADC

V—

Signal comparator

Signal integrity

PS and PL integrity
test

Test bench Architecture

Power supply

Power initilization
sequence

Total current

comsumption

measurement
(Hall effect)

Validation with
FLUKE power meter
(Medical grade
equipment)

EAFE_CLK_P
IAFE_CLK_N

|
iGTH_REFCLK_P
IGTH_REFCLK_N

Timming signals Bl Voltage signals §d/C

CLK625_P

B Power signals B Columna1 E3

|TRIM[7..0] VREF_4096 PG3V3A
|OFFSET[7..0] CLK625_N PG1V8A
|VBIAS_CTRL CLK100_P +3.3VDPS +3.3VA
|BIAS_SET[4..0] CLK100_N +5VD PG1V8A
|VGAIN[4..0] +1.8VDPS +5.5V

| 25MHZ_CLK +3.3VD +3.6V
|VBiasRaw +1.8VD -5VA
|BiasSet +5VA
|BiasMon

|DA

/DB A A

 Signal’s definition and test point
validation
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Test bench as event signal simulator

DALS3 104 @ AcThve

Part selection  pya)-channel, 10-bit, 500-MSPS digital-to-analog converter (DAC) with
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Self-Triggering

Waveform’s Primitives

- Width (signal width over the baseline)

- Number of Peaks detected (over the

baseline)

- Peak Time

- Amplitude (at peak-time)
- Width (signal width under baseline)
- Charge (area under baseline)

- Number of Peaks detected (before

baseline recovery)
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Ciemalt

Different algorithms are under
testing at Ciemat

University EIA is also working in
a match filter for triggering

In previous WG meetings
discussions for a join work is
planned

Self-trigger algorithm for the Photon Detection

System(PDS) in DUNE

Edgar V. Rincon Gil, email: edgar.rincon@eia.edu.co
Daniel Avila Gémez, email: daniel.avila@eia.edu.co
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DAPHNE_V3

12 PCBs produced; 10 DAPHNE_V3 assembled
2 DAPHNE_V3 were delivered (vendor was unsure of ball grid
array quality)

Many bad ball grid array connections found

Boards were reworked (all BGA connections reflowed individually).

1 board now looks good & is being tested, the other has no
obvious BGA problems, but the Kria SOM doesn’t boot properly.

Decision to rework the remaining 8 boards will be made this week.
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Work ongoing

DAPHNE V2A installation and integration at CERN is
progressing

Design of a DAPHNE test bench ongoing

Self-Trigger algorithms under development in many
labs. Performance Comparison needs to be done

DAPHNE_V3 testing is ongoing; decision on rework
of remaining 8 boards will be made late this week.
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