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Schema a blocchi collegamento
PDU al MasterPanel
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1.4V

Digital

2.7V
Digital

Master Panel Block Diagram r\“ar\o

. a 3
Power supply distribution St segne\,Lo%‘G PDU
Mas’i (Photo Detector Unit)

n
\ 1 RDO Board
+

4 FEB Boards

-

he MasterPanel Board distribute
Power supply to PDU:

1.4V to RDO (digital )
2.7V to RDO (digital )

1.4V to FEBs (analog)
2.7V to FEBs(digital )
1.4V to FEBs (digital )

Without monitoring functions.

\ Only for connection function. /
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MasterLogic3 Block Diagram

SiPM Voltage Bias supply distribution

| and V measure

 —

-

&

The current and output voltage is
measured for diagnostic purpose.

N

The MasterLogic3 Board
regulate and distribute

VBias to PDU:

One Vbias regulator for PDU.

/

Master Logic 3 23/09/25 Ferrara

PDU
(Photo Detector Unit)

1 RDO Board
4 FEB Boards
256 SiPM




MasterLogic3 Block Diagram

* Range diregolazione VBias: 0 ... 61.44V (4.096V x15)
» Step regolazione VBias = 15mV

* Corrente massima circa SmA

* Fondo scala misura Corrente = 0.4096mA
» Sensibilita misura Corrente = 0.1uA

Regolatore VBias

VBias DAC

In alte
Ma ha

diverso pinout...

rnativa al ADR364B si puo' usare il MAX4064

Il module FVR interno al microcontrollore non uscite sui pin

+5V VREF4V096
1G2
ADR364BUJZ-R2
% NIC  VOUT ; HC77
57GND  TRIM X 100nF
VIN —
j— - D
"0
DAC7571
Oohm Ug4
A Vdd
A0 v 1 VBias_set
SDA °
SCL SDA Uscite DAC per
SClayp | regolazione VBias
Y

0
. .
Misura VBias
R525
VBias_VAnn _ Vmon_Pos
280K { VMon_Pos = VBias / 15

A

1

0

l 100nF
0

60 V VBias --> 4.0V Vmon_Pos

C1

SEUSARE = NOVEWEER 2020 WWWITCOT |
6 Specifications
6.1 Absolute Maximum Ratings
Vout = Vin x (1+ RA/RB) over operating free-ar temperature range (unless otherwise noted)(!
MIN MAX UNIT
Vout max= 4,096 x 15 = 61,44V v, Supply Vollage 03 2 v
Iout max = 0,6V / 200 = 3mA circa Gﬂfo\%mﬂfﬂf 2:::;:?:";;—9}—(‘/\»,} jg 2 z
Qutput GND-03 Vs+03 A4
Ta Operating Temperature 55 150 C
1 Junction temperature 150 °C
Tag Storage temperature 65 150 c

vB_RAW >

100chm se la corrente raggiunge 500uR
ho una caduta di 50mV che amplificata di 100 dal INA280A

VDAG
A7
VReg_in > AN

diventa 5V in uscita.
ante
ui s s ;
5y
Vine Vi A3
5 v out |- ’ [ IMis_out
gnd 10K J
G171 2 INazsoA cs
150 v, 1A PNP high-voltage 100nF 100nF
low VCEsat transistor L
Y
A 4
at ~
A1 PBHVS115X Rsa7
200, .
W/
1000hm
RO
= o2 140K 0.1%
- o aaveasoT 47085 RA 100V P-CHANNEL ENHANCEMENT MODE MOSFET
+8Y 100nF a3
foav ZXMP 10A13F
=0 RS08 "
56K . ey i
c4 e 2
=, 100nF &
0 s -
TSVS11A M
w 470pF
4 RE A510
1 A o2 100K 0.1% < 1
. 3 o Fa FMMT4sE/SQT o1
L 10K RB MIMSZ5245BT1G
10K o uz - Re R3
cs > 1k = RS
Gnd E
" 100nF = o ‘ T 120K
2.20F
= [
= =0 =) »
R10 . a4
- o || %) EssizaLTic
- = Yile K-Channel SOT-23

S

170 mAmps, 100 Volts
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MasterLogic3 Block Diagram
PDU

SiPM Voltage Annealing supply distribution (Photo Detector Unit)

1 RDO Board
V measure ,
256 SiPM

The MasterLogic3 Board
Switch the Annealing current to SiPMs
sectors.

V?::iazu\yg ‘ Output voltage is measured for
diagnostic purpose.

When Annealing process is active Vbias
regulator is switched off.

(& /
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MasterLogic3 Block Diagram

Viene eseguito UAnnealing di una PDU alla volta.
8 MOSFET commutano il collegamento della PDU
verso la tensione dell’alimentatore di Annealing.

Corrente massima prevista: 25A
La Carrier e’ divisa in 8 settori.

Ogni settore e’ protetto con un fusibile.

Tensione misurabile fino a -10,24V

Schema di collegamento

N_VAm

Misura V Annealing

1

VBias_VAnn

VMon_Neg = - VAnn / 2,5
-10V VAnn --> +4.0V Vmon_Neg

1 __Vmon_Neg

V_Ann_Enable
Segnale Logico
0V —-> Mosfet Ann OFF
+5V¥ ——> Mosfet Ann ON
ZXMP10A13F
= Q3
-0
ook FB13 SWo /
I5_0 VA AR A
i Mo AN Swt_drive /
VAnN_in VBias VAnn
IN_VAnn Out_V_Ann
Connettore ingresso Switches_VAnn
V annealing
VBias_ VAnn
5 Vreg
i VBias_VAnn,
Aar et [B _—— VB RAW VBias
A3 | A2 B2 g3 VBias_set
A4 | A3 B3 g VReg_in ) IMon_0
A5 | A4 B4 | g5 Mis_outlr———
AS 85 VBias_Reg
S5lct oi|Dg
c3 | G2 D2 pa
c4 | C3 D3 [ p4
cs | & D4 ™55
C5 D5
Fuse 0441002.WRR --> ZA 32V; I2t = 0,3103
= TOLG105-XX-Q-A — % of Ampere Rating - Opening Time at 25°C
0- -0 100% 4 Hours Minimum
350% 5 Seconds Maximum
F4  0441002WRA VEO_Slavet
| E—
F5  0441002WRA VB1_Slavet
| E—
Connettore TOLC-105-02-F-Q-A-E-TR Fé 04%”‘" VBO_Master1
si accoppia con SCOLC-105-02-F-Q-RA-K-TR | E—
VBias_VAnn F7 04%”—’\ VB1_Master1
| E—
F8 0441002WRA VBO_Master2
F9  0441002WRA
] VB1_Master2
| E—
F10 0441002WRA VBO_Slave2
| E—
F11 0441002WRA VE1_Slave?
 E—
Ogni Linea VE collega 32 SiFM.
In casc di Annealing posscono passare
) fino a 3.2A per segmento (254 in totale)
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Swt_diive

Ri3 jﬂlO o6
LH% :
JEa
Nl |7
[— -
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Rig

R38

Rs6

R112

R130

DMT5030LFCLN

DMTG030LFCLN

=

[—>0ut V_Am

MOSFETs per commutazione

Annealing



Temperature Measure

MasterLogic3 Block Diagram

Temperature Monitoring

-

(&

Reads 4 NTC (temperature sensor) for

Temperature measure in necessary as
feedback for cooling system and

N

The MasterLogic3 Board

PDU.

annealing process.

/
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PDU
(Photo Detector Unit)

1 RDO Board
4 FEB Boards
256 SiPM




Schema top level

MasterLogic3 Block Diagram

» Stesso ADC 22bit (MCP3550-50) della MasterLogic2
* Aggiunto un multiplexer 4-1 per commutare fra i 4 NTC della Carrier
* Tempo di conversione 80ms: per leggere 4 sensori servono almeno 320ms
* Aggiunto circuito per verifica circuito di misura (ma forse inutile)

BO
T_SDO
NTC_1_A T.SDO T SCK
T+0 T_SCK
NTC_1.B TCS
NTC 2 A %01 T.Cs
NTC 2 B T_MPLX0
NTC 3 A T MLX0 T_MPLX1
T+2 MLX1 =
NTC_3 B 1
NTC 4_A - SW_T_EN
T+3 Read_Temp_EN [P~ o\ aNN F
NTC 4 B 7 AN T SW_ANN_EN
Temperature Reading
Switch range di misura
VCC VCC
L1 Q@
ey 34| 100nF st
=0 a7
BEAD 82
STG719STR ‘
ANN_sw 1 6
- 2] ‘\';ICC 3[2) 3 ADC_REF
GND S1 [— ‘
I R245 R246 J‘ C33
?0 100K 1% 47K1°&l 100nF
NTC_PLUS ‘ ?0

Verificare i valore delle resistenze per
sensibilita’ i

una migliore
nel range di temperatura di misura

Segnali dai sensori di temperatura sulle Carrier

. NTC_PLUS
Collegamento sensori
E_OO B TO+PDUO 0 ohm R261 To
T+1 T1+PDUO 0 ohi R262
e
2_22 B T2+PDUO 0 ohm R263 T2
2_33 B T3+PDUO 0 ohm R264 T3

Li

\ ., B258 .
T Cs
Fl259 T SDO
NERT E)% T SCK

47, Rode MPLYD ~ . .
Mol >— T\ e — R R P Schema di multiplexer e ADC
MO oy :
BEAD
0
T: ADC_REF
—-— Ca7
10nF IC1 vee
51 MCP3550-50E_SN o
TMUX1204D0AR 47, B255
MPLX0 1 10 MPLX1 W 1[5 g
g A0 METT NTC_PLUS 7| VREF VDD 7 47
51 s2 - VIN+ CS (& =
GND D T VIN-  SDOMADY
T2 7 713 100nF 41y 5 47
e - 5O 84— ——{ vas SCK
_ 51en VoD [] WECC 47 . I__F!zs&
1 G32
y1C31 = R2s57 I
I " 47 —= G 1 100nF
L 100nF 100F =0
-0 VCe — =
o -0 -0
s3
R247 A STG713STR
ANN_Temp_sw [ = T_ENALBLE
47 - SN s2lEx
— Slan s
bad Temp EN T _ENALBLE =
47 (Forse mon serve) Per calibrazione del ADC q'_'.!!'.d-:\ T_ENAELE = 0
54 = Ri6 ..Non e' indizpensablile & forse anche poco utile..
STGT19STR = {0K 1%
T_ENALBL 1 16
7N s2EX NTC_PLUS
F|vec Dy
GND 51
o
TRUTH TABLE
IN SWITCH S1 SWITCH 52
L ON OFF
OFF ON
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Master Panel Block Diagram

4 N

A microController PIC18F27Q43-]_STX
perform:
- voltage regulations,
-V Annealing switch,
- current measurements,
- voltage measurements,
- and temperature measurements.

Data transit on an RS485 connection.

(& /
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PDU
(Photo Detector Unit)

1 RDO Board
4 FEB Boards
256 SiPM
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5 Product Selection Guide

MasterLogic3 Block Diagram (RS-485)

PART NUMBER DUPLEX SIGNALING RATE NODES CABLE LENGTH
SN65HVYD1785 Half 115 kbps Up to 256 1500 m
SN65HVYD1786 Half 1 Mbps Up to 256 150 m
SN65HVD1787 Half 10 Mbps Up to 64 50m

1 Features 10000 : : 3

L]

L]

Bus-Pin Fault Protection to:

- >+70V ("HVD1785, 86, 91, 92)

- >+30V ('HVD1787, 93)

Common-Mode Voltage Range (-20 V to 25 V)
More Than Doubles TIA/EIA 485 Requirement
Bus I/O Protection

— 116 kV JEDEC HBM Protection

Reduced Unit Load for Up to 256 Nodes
Failsafe Receiver for Open-Circuit, Short-Circuit
and |dle-Bus Conditions

Low Power Consumption

— Low Standby Supply Current, 1 pA Typical
— lcc 5 mA Quiescent During Operation
Power-Up, Power-Down Glitch-Free Operation

2 Applications

L]

Designed for RS-485 and RS-422 Networks

(ft)

h DE
5%, 10%, and 20% Jitter
‘ 4
N\ 0
1000
Conservative \

Characteristics \\

N RE
\\ <l | . 6
100 1 “«>— A
\ R 7 Bus
—<4 > — B

10 1 1
850 1K 10k 100 k Y 10M 700 M Figure 9-1. Half-Duplex Transceiver

Data Rate (bps)

Cable Length

Figure 10-3. Cable Length vs Data Rate Characteristic

10.2.1.1 Data Rate and Bus Length

There is an inverse relationship between data rate and cable length, which means the higher the data rate, the
short the cable length; and conversely, the lower the data rate, the longer the cable length. While most RS-485
systems use data rates between 10 kbps and 100 kbps, some applications require data rates up to 250 kbps at
distances of 4000 feet and longer. Longer distances are possible by allowing for small signal jitter of up to 5 or
10%.

Master Logic 3 23/09/25 Ferrara 11



RS.485 Master Device 1

DATA (B)+
DATA (M)-

Protocollo di comunicazione

* Il“Computer” incomincia la comunicazione con “$” seguito dall’indirizzo della

Jl
==
o
=
=
=

DATA (B)+
DATA (A)-

scheda target in HEX (3 caratteri). . . hN
o . . . 2 Wire Only Device 7\,
* Poivie’un carattere che identifica il comando (Lettura, Scrittura, Ecc...) >
*  Poivisono gli eventuali dati in esadecimale relativi al comando :}
e ?Cheksum ? ] ] ] ¢ .
* Infine la terminazione del pacchetto di dati: «\n» One Twisted Wire Pair on to remaining
plus Ground R5-485 Devices
$ A A A X \ * Sololl“Computer” puo’incominciare la comunicazione con le
n n n n n, n MasterLogic3

* Ilcomputer deve attendere la risposta della ML3 prima di iniziare
una nuova comunicazione (...con timeout per evitare blocco)

* Lascheda «MasterLogic3» risponde con «#» seguito dal proprio indirizzo * Ogni scheda ML3 deve avere un indirizzo diverso (primo carattere
*  Poivie’lo stesso carattere del comando ricevuto indentifica sestante?)

*  Glieventuali dati in esadecimale in risposta al comando * Esiste un indirizzo Globale a cui tutte le ML3 rispondono ma con
* ?Cheksum ? un delay proporzionale all’indirizzo per evitare collisioni di dati.

. La terminazione del pacchetto di dati: «\n»

. Il carattere «#» e il carattere del comando ricevuto ripetuto durante la risposta

potrebbero non essere indispensabili

#I|A||A||A]|| X|[n]|In]||n]||ln]||N \n

Master Logic 3 23/09/25 Ferrara 12



Protocollo di comunicazione

FUNZIONI DA IMPLEMENTARE

Lettura Versione sw, ID scheda

Lettura Stato Annealing / Normale

Lettura Tensione Vbias Positiva

Lettura Tensione Vbias Negativa

Lettura Corrente VBias Positiva

Lettura temperatura sensori CARRIER

Lettura stato uControllore (temp. Vref, Vcc, ecc)

Cambio Modalita fra Annealing / Normale
Scrittura Tensione VBias

Programmazione ID scheda

Memorizzazione impostazioni di default
Impostazioni correzione Guadagno/Offset VBias

Varie ed eventuali

Master Logic 3

R5-485 Master

DATA (B)+
DATA (M)-

2 Wire Only Device

23/09/25 Ferrara

Device 1

Device 3

ol
==
<
o
<
=

DATA (B)+
DATA (A)-

DATA (A)-

Y
ra

Y
e

One Twisted Wire Pair
plus Ground

on to remaining
RS-485 Devices

13
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Features Digital Peripherals

* Operating Speed: ' e Three 16-Bit Pulse-Width Modulators (PWM): Il uControllore de[[aMasterLogicS
* DC-64 MHzclockinput * Four 16-Bit Timers (TMR0/1/3/5) 28-Pin. L ) Hish
~_° 62.5ns minimum instruction cycle * Three 8-Bit Timers (TMR2/4/6) with Hardware Limit Timer -Fin, Low-Fower, High-
* Six Direct Memory Access (DMA) Controllers: (HLT) Performance

* Vectored Interrupt C'apability: o e Eight Configurable Logic Cell (CLC):
* Selectable high/low priority

o . . ¢ Three Complementary Waveform Generators (CWG) Microcontroller with XLP Technology
* Fixed interrupt latency of three instruction cycles

« 127-Level Deep Hardware Stack Three Capture/Compare/PWM (CCP) modules: P|C1 8F27Q43

- Low-Current Power-on Reset (POR) * Three Numerically Controlled Oscillators (NCO):

=
H i . ol
* Configurable Power-up Timer (PWRT) * Signal Measurement Timer (SMT): g g i} 2
«  Brown-out Reset (BOR) ¢ Data Signal Modulator (DSM): == 2 § 'g
« Low-Power BOR (LPBOR) Option * Programmable CRC with Memory Scan: é ? é E 'Z”
+  Windowed Watchdog Timer (WWDT): - Reliable data/program memory monitoring for Fail- 2223859 4,38
Memor Safe operation (e.g., Class B) &8 S o0 &0
Y — Calculate 16-bit CRC over any portion of Program HININIEIRIEN
e Up to 128 KB of Program Flash Memory Flash Memory o 28 27 26 25 24 23 22
* Up to 8 KB of Data SRAM Memory « Five UART modules- RAZIVREF-[_]1 21| RB3|sw_range T|GPIO
¢ 1024 Bytes Data EEPROM « Two SPI modules: ’ RA3|V_pos|ANA3[ ]2 20[_|RB2|T_MPLX2|GPIO
e Memory Access Partition: The Memory can be partitioned into: ) ™ . RA4[ |3 @ 19| RB1|T_MPLX1|GPIO
_ Application Block * One IZC. module, SMBus, PMBus™ Compatible Ras| 4 MICROCHIP  1#[Reofr_enicPio
- Boot Block * 251/0 pins (PIC18F25/26/27Q43) -
e Analog-to-Digital Converter with Computation (ADCC): Avss|Hs PIC18F27Q43  17|E{VDD
— Storage Area Flash (SAF) Block ’ ra7[]6 16Mlvss
* Programmable Code Protection and Write Protection —Upto 140 ksps ] ) )
« Device Information Area (DIA) Stores: —Autom?ted math functlo.ns oninput S|gn§ls: RAG[ |7 s 5 10 11 12 13 1415 RC7|SCK1
—Temperature indicator factory calibrated data * Averaging, filter calculations, oversampling and i
- Fixed Voltage Reference measurement data threshold comparison
- Microchip unique identifier ¢ 8-Bit Digital-to-Analog Converter (DAC): 5 R E 5 ﬁ R 5
* Device Characteristics Information (DCI) Area Stores: - Buffered output available on two I/0 pins EEEERE R
- Program/erase row sizes —Internal connections to Analog-to-Digital (ADC) and mo T 25 % s
—Pin count details Comparators g
- EEPROM size e Two Comparators (CMP):
¢ Direct, Indirect and Relative Addressing modes e Zero-Cross Detect (ZCD): 28-Lead Very Thin Plastic Quad Flat
Operating Characteristics e \/oltage Reference: ’
. ge n . No Lead (STX) - 4x4x1.0 mm Body
* Operating Voltage Range: - Fixed Voltage Reference with 1.024V, 2.048V and VOEN
-1.8Vto 5.5V 4.096V output levels [VQFN]

* Temperature Range:
— Industrial: -40°C to 85°C
— Extended: -40°C to 125°C

e High-Precision Internal Oscillator Block (HFINTOSC):
—Selectable frequencies up to 64 MHz
Master Logic 3 23/09/25 Ferrara 14



Scheda MasterLogic3 prototipo (4sx4s.5mm)

=== R522 Z
°|_EL_-\|
C172 R508 fol I

08\50S5?2

“V-0-X-X-GT1-2701

® & ® & § ® & ® ®E N ¥ N N ®H O
0 W — x —
IR == 1 — :
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- - — I r LI ST S ST Y Y Y S I S T B T A |
COCCE - =pe B ;

DI ISR R S e ey
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Scheda MasterPanel prototipo (75,5x9smm)

V-0-X-20-S11-2710S
bl b ol b o

1

smal |

INFN FE
09/2025

I
e

, = MasterPanel

i‘*l'—‘|\[:'|':|':'||g'|'—“i'—‘|g‘l ‘—‘|‘—'|&'—‘|L'|‘_‘|‘—‘|
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Fine

Grazie per Uattenzione
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