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ACRONYMS

ADC  Analog to Digital Converter

BGA Ball Grid Array

CR Configurational Requirement

DC Direct Current

EICD  Electrical Interface Control Document

ER Environmental Requirement
FPGA  Full Programmable Gate Array
FR Functional Requirements

GPS Global Positioning System
ICD Interfaces Control Document
IR Interface Requirements

JTAG  Joint Test Action Group

n/a non applicable

OR Operational Requirements

PBS Product Breakdown Structure
PCB printed Circuit Board

PR Physical Requirements

QR Quality Requirements

SDE Surface Detector Electronics
SR Support Requirements

TBC To Be Confirmed

TBD To Be Defined

TBW  To Be Written

UB Unified Board

ucC Upgrade Committee

uuB Upgraded Unified Board
UHE Ultra High Energy

UHECR Ultra High Energy Cosmic Ray
VM Verification Matrix
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1 INTRODUCTION

This document describes the electrical interfaces of the Upgraded Unified Board (UUB).

1.1 Reference Documents

RD1  Upgraded UB Development plan, WP10LPSC02_SDEU_Dev_Plan
RD2  SDEU Specification, WP10LPSC03_SDEU_Specification
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2.1 SDEU Interaction diagram
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Figure 2.1.a: Interface configuration
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2.2 UUB Interconnections diagram

e e BMHe

1 LT

Extension
connectors

Ethernet
4 10/100/1000 Mbits/s

N— [RYy—
R e R BB s
.@ it o 4’; MicRon AREL SRS .
‘ e ) \
i & == - * UsB 2.0(100 mA max.)
[ A 7
primiivieed
Mole 213 eonnecior ‘ JL O } “Sys" FPGA Terminal
~ i ~ J \. USB 2.0 {device mode)
s ossene
T - FPGA "Sys” Hardware RESET
" {front panel)
mA"-mm

aw \
i) e |
x Radio (Female D-SUB 9)

2400 s .
e — ;
= e e b0 0 oo
e A-i‘w A o 094) Vo2 084 VR34 N  — v — N Rz
) iy - R
T —
N —
i / TANK (Female HD-SUB 15)
M — s —
& BT f
T /
i /
— —
S /
> LC) i
T —
pmomtar et PMT 1 Controller
Cor. st (05}
> Temp s fo 13 N\ p
T wan- {005 i /
ity oo [y —
A s
PR 4 1 som i 4550
b T — \
Targ bl 1297 Vi .
o tembmBel PMT 2 Controller
v omm T T
i moskor{oto s 1 T
Slow control [+ e Gy 1 Controller
1 % [T e—

e iotod oo i 433
= -
T G 12 / \
vt \
e —— PAIT 4 Controller
L —
T b o 191
- oy — Y l PMT S Controller
e SR HARTING 556108 4701 Bad )

AN —
Nw—p ST

Temg e 2 b cocar
| e /o o S o
] - % Slow-Control RESET (front panel)
e samaiio
3 w =
24 unr y LD 2% LED controller outputs
S~ o controler
vty L ey g
e N —
N meny Reme e
"SI-CtI" Slow-Control Terminal
- — h USB 2.0 (device mode)
an [P —
TOP Auger UUB electronic board schematic S GPS Antenna
. Lagorio & J. Bouvier daan o ww o aw aw aew aaw o w o  aw o ven e §
17/03/2015 - s - el » ger OUT (M)
Vers.: 1.12 hmined Bmied 8 mted sy raveiGy l—":n
[rnm— P i 3 Y Trigger IN (TTL)

Figure 2.2.a: SDEU Functional Block Diagram
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3 UUB ELECTRICAL POWER DEMANDE

The table below shows the shows the electrical power demand for the UUB, taking into account
the following assumption:

- DC-DC efficiency = 97%

- WP1 to WP4, values are maxima taken form datasheets.

Maximum current (mA) / power supply (V) / Device Max
Work FPGA SlowC | Analog Grs | use |Radio | PMT | Power/ |Nb.| Power p°‘:i"'
Package Function Device 1 12 1,8 33 33 33 -3,3 5 5 12 12 Device
Anti aliasing filter (TBD) 0 0 3 0,00]
Low-gain path filter proposal 0 0 0 3 0,00
WP1 Front-End  |High-gain pathfilter proposal 0 0 0 3 0,00 4514,70
Dual Differential amplifier (ADA4327-2) 472 47,2 311,52 10 3115,20
12 hits ADC 120M5/s (Twin AD9528) proposal 155,5 2799 5 1399,50
IN Digital Triggers (SN74LVC1G17) 05 1,65 1 1,65
WP2 Trigger OUT Digital Triggers (SN74LVC1G125) 05 1,65 1 1,65| 56,10
Test connector (32 signal,) (2x 74LCX16245) 8 264 2 52,80
wes GPS (I-LOTUS: ref 2?2?) 52 1716 1 171,60 301,60
Antenna (Type Il ref 2737) 26 130 1 130,00
p-controller (MPS430F2618) a5 31,35 1 31,35
LED flasher controller (DAC 4 outputs : AD5624) 0,85 2,505 1 2,581
WP4 Slow Control  DAC (LTC2637-12) 13 4,39 1 4,79) 67,55
Ampliers (LT1112) 0,88 2,904 10 29,04
MUX (ADGE0E) 0,01 0,0165 4 0,07|
Clock generator (with VCO control) & DAC :
VCO/fanout/ |Clock generator with exte mal VCO control (CDCELS13) 1,7 21,06 1 21,06}
Clock_ADC  [LVDS5 double fanout repeater (CDOCUN1208LP) 85 153 1 153,00
DAC VCO control {AD7390 & REF3318: Rail to Rail) 15 4,85 1 4,95
FPGA (and P} |xilinx ZYNQ 7020 Industrial : 2 cores 333.5Mhz BRA 1864,8 | 150,15 | 4326 282366 1 2823,66
extention |interface used an extemal electronic:
connector Driver (2x DSS0LVD47ATM) 15 495 4 198,00
Receiver differential (DS80LVO48ATM) 37 122,1 4 488, 40|
wes Watchdog/ |WATCHDOG : MAXB23EUK-S 0,012 0,0336 1 LY ——
RESET/ Clock [RESET: MAXBLIEUS-5 0,01 0,033 1 0,03
CcPU ABRACON ASE-50,000MHz-LC 19 62,7 1 62,70
Control Switches o 2 0,00
System Memory |LP-DDR2 Low Powerd Gb: MICRON MT42L128M32D1LF-25 210 10 270 1 270,00
Flash Memory |1 Gh : 1 N25000AA13G5F40 @ 3.3V (Wroycle) 20 &6 1 66, 00|
Radic R5232 (MAX3218) 3 54 1 5,40)
Terminal USB interface (FT232R, powered by USE link) 0 2 0,00]
Interfaces Ethernet phy( MARVELL 8BE1510in EEE mode 14 35 14 1232 1 123, 20|
USE (USB3320) 45,4 83,52 1 83,52|
External Slave USB Power 100 500 1 500,00
we? PMT1,2&3 |Main PMT 24444 53328 3 1599,84
PMT Small PMT (ESTIMATE POW ER) 4444 533,28 1 533 28| 5632,32
WP? RADIO 20916 3490,2 1 3499,20
Total Current / powe rsupply (mA) :| 18735 | 360,15 | 1401,2 [331,522[ 20,47 | 472 472 26 100 | 2916 | 177,76 | Total power(mw): 15372,23
DC/DC efficiency (%) )] 9300 | 8910 | 9350 | 2400 | 8700 | 9330 | 8220 | =030 | 410
Power for under 7V power supply (mW) :| 2020,22 [ 485,051 | 2697,5 | 1163 85| 77,6448 | 1669,45 | 1894 89( 143,014 531,35
DC/DC efficiency (%) : 57,10% 57,50% | 97.00%
Power (mW): 11002,03 3588,92[ 2100 00
Internal Total Power (SDEU only) : 16 790,04 mW
Total Power (including 6,4 watts power for external devices) : 23,19 W

Table 3.a: SDEU power budget estimation
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4 UUB CONNECTORS LIST

PhY

Corgeefctor Scrsg;lat. Connector Type Connector Function Connected to Comment
J11 PX1-3 In, Anode PMT1 PMT Anode 1 [On front panel
J12 PX1-4 In, Anode PMT2 PMT Anode 2  [On front panel
113 PX1-5 SMA, socket In, Anode PMT3 PMT Anode 3 [ON front panel
J14 pPX1-2 “ In, Anode Small PMT Small PMT An. [On front panel
J15 pPX2-2 i In, Analog 1 Scint. detector 1 |On front panel
J16 PX1-1 In, Analog 2 Scint. detector 2  |On front panel
J17 PX2-1 In, Analog 3 Ext. detector 3  |On front panel
J21 In/Out, PMT1 monitoring PMTbase1  [On front panel
J22 uU3B In/Out, PMT2 monitoring PMT base 2 On front panel
J23 U4B In/Out, PMT3 monitoring PMT base3  |On front panel
324 U3A In/Out, Small PMT monitoring Small PMT base [On front panel
J25 4 HE14 In/Out, PMT 5 monitoring PMT base 5  |On board, connected to
2Xx7 pin — DB15S HD on front
J26 J5 —" In/Out, PMT 6 monitoring PMT base 6 panel
131 U4A DB15HD socket In, Slow control sensors reading TPCB On front panel
10 pin (2 k
12-33 0 pin (2x5) socket / d On board, connected to
4l o In/Out, GPS power and com. GPShoard  the GPS receiver board
Binder 99-3431-202-04
J51 J1 AN In, 24V power supply TPCB On front panel
o) S
J61 PX3 SMA, socket Out, LED Flasher 1 cde. LED Flasher 1 |On front panel
J62 PX4 y Out, LED Flasher 2 cde. LED Flasher 2  [On front panel
=
J71 PX2 In, External trigger input TBD On front panel
J72 PX1 L Out, Internal trigger output TBD On front panel
J81l USB Type B, Socket In/Out, System com. Maintenance  [On front panel
J82 E’ In/Out, Slow Control com. Maintenance  |On front panel
USB Type A, Socket ) ) On front panel
J83 COo1B In/Out, maintenance Maintenance ]
o 100 mA maxi
RJ45, Socket
J84 CO1A # In/Out, Ethernet Maintenance  [On front panel
SUBD9, socket
J85 U2 L In/Out, Radio interface BSRU (radio) ~ [On front panel
HARWIN M808542642
Jo1 J7 In/Out, and out power supply TBD On board, connected to
+ socket DB26S HD on front
J92 J9 T In/Out, and out power supply TBD panel
HE14
193 J6 2x7 pin In/Out, Jtag system (FPGA) Maintenance  |On board
J94 In/Out, Jtag system (Slow Cont.) Maintenance  |On board

Table 4.a; UUB connectors list
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5 UUB CONNECTORS PIN ALLOCATION (RD2)

P
C(I)Bn' Name Signal Name P:#n Direction Signal description Connector type

J11 PMT Al Anode PMT1 n/a IN 50Q, -2V Fs
J12 PMT A2 Anode PMT?2 n/a IN 50Q, -2V Fs SMA, socket
J13 PMT A3 Anode PMT3 n/a IN 50Q, -2V Fs y
J14 PMT 4 PMT4 n/a IN 50Q, -2V Fs 5
J15 DET IN1 Input 1 n/a IN 50Q, -2V Fs i
J16 DET IN2 Input 2 n/a IN 50Q, -2V Fs
J17 DET IN3 Input 3 n/a IN 50Q, -2V Fs

HV command 2 ouT DC,0to 2.5V

HV monitor 1 IN DC, 0to 5V

Cur. monitor 3 IN DC, 0to 5V

Temp. Mon + 4 ouT DC, +12V

Temp Mon - 9 IN DC, 0to 5V

. NC 11 n/a Not currently used

J21 PMT 1 Mon!t. NC 13 n/a Not currently used DB15HD socket
J22 PMT 2 Monit. g
123 PMT 3 Monit. +12V 5 ouT DC, +12V
324 PMT 4 Monit?,  |-CND 6 n/a Ground

GND 7 n/a Ground

GND 8 n/a Ground

GND 10 n/a Ground

GND 12 n/a Ground

GND 14 n/a Ground

GND 15 n/a Ground

HV command 2 ouT DC, 0to 2.5V

HV monitor 1 IN DC,0to 5V

Cur. monitor 3 IN DC, 0to 5V

Temp. Mon + 4 ouT DC, +12V

Temp Mon - 9 IN DC, 0to 5V

NC 11 n/a Not currently used
125 PMT 5 Monit NC 13 n/a Not currently used HE14
326 PMT 6 Monit +12v 5 OUT DC, +12v

GND 6 n/a Ground

GND 7 n/a Ground

GND 8 n/a Ground

GND 10 n/a Ground

GND 12 n/a Ground

GND 14 n/a Ground

GND 15 n/a Ground

+12V HI-1 5 ouT DC +12V through 1KQ

+12V HI-2 4 ouT DC +12V through 1KQ

+12V HI-3 2 ouT DC +12V through 1KQ

+12V LI 1 ouT DC +12V through 22KQ

EXT TEMP 7 IN Oto+5V

BAT CENT 3 IN 0to+5V

LOADCURR 8 IN Oto+5V DB15HD socket
J31 Slow Control BAT1 TEMP 9 IN 0to+5V

BAT2 TEMP 10 IN Oto+5V

WAT LVL 11 IN 0to+5V

BAT+ OUT 12 IN 0to+5V

SP VOLT 13 IN Oto+5V

SP CURR 14 IN Oto+5V

Not Used 15 n/a Not Used

GND 6 n/a GND

! From the UUB point of view only
? Small PMT.
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RxD1 1 IN Receive Data (3V logic)
TxD1 2 ouT Transmit Commands (3V logic)
+3V PWR 3 ouT Regulated 3Vdc supply )
1PPS 4 IN 1 pulse-per-second input 10 pin (2x5)
Ground 5 n/a Signal and Power common socket
4l GPS Board Battery 6 ouT Optional External Backup 2
Reserved 7 n/a Not currently used \’
RTCM In 8 ouT RTCM correction output
Antenna Bias 9 ouT 3V-5V antenna bias output
Reserved 10 nla Not currently used
24VDC 1 IN DC, +20 to +30V Binder 99-3431-
151 Main Power GND 2 nfa nla 202-94
L2
J61 LED FLASH 1 Uout 1 n/a ouT +0 to +20V SMA, socket
J62 LED FLASH 2 Uout 2 nla ouT +0 to +20V y
=
J71 External Trigger EXT TRIG n/a IN TTL |
J72 Internal Trigger INT TRIG nla ouT TTL
VCC 1 ouT +5V
D- 2 IN/OUT Data -
I8l USB SYS D+ 3 | INOUT | Data+ USB Type B,
GND 4 nla GND Socket
VCC 1 ouT +5V
182 UsB SlowCtrl 2 2 | INOUT | Data- e
D+ 3 IN/OUT Data +
GND 4 n/a GND
VCC 1 ouT +5V (100mA maxi) USB Type A,
D- 2 IN/OUT Data - Socket
183 USB OTG D+ 3 INJOUT | Data+ =
GND p n/a GND o
T+ 1 ouT Transmit +
T- 2 ouT Transmit -
R+ 3 IN Receive + RJ45, Socket
184 Ethernet NC 4 n/a Reserved
NC 5 n/a Reserved
R- 6 IN Receive - '
NC 7 n/a Reserved
NC 8 nla Reserved
SUPWR 1 ouT SU Power, DC +12V (14V, max)
SU RXD 2 IN SU RXD
SUTXD 3 ouT SU TXD
1PPS 4 ouT One pulse per second,+3.3V SUBD?9, socket
J85 TELECOM? GND 5 n/a Ground i1
TELRESCPU 6 IN SU Reset out, see SU spec., RD2
RTS 7 ouT SURTS
CTS 8 IN SU CTS
CPURESTEL 9 ouT SU Reset in, see SU spec., RD2

* Pin out from UUB point of view only, external Telecom cable is cross wired on pins 2 & 3,4 & 6 and 7 & 8.
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D1+ 1 IN or OUT | Configurable

D1- 2 IN or OUT | Configurable

vcc! 3 ouT +24V, unregulated, switchable

GND 4 nla Ground

DO+ 5 IN or OUT | Configurable

DO- 6 IN or OUT | Configurable

D2+ 7 IN or OUT | Configurable

D2- 8 IN or OUT | Configurable

VCC? 9 ouT +24V/, unregulated, switchable

GND 10 n/a Ground HE26

D4+ 11 IN or OUT | Configurable HARWIN

D4- 12 IN or OUT | Configurable M808542642
101 EXT1 D3+ 13 | INor OUT | Configurable 2x13 pin

D3- 14 IN or OUT | Configurable

VCC® 15 ouT +24V, unregulated, switchable

GND 16 nla Ground

D5+ 17 IN or OUT | Configurable

D5- 18 IN or OUT | Configurable

D6+ 19 IN or OUT | Configurable

D6- 20 IN or OUT | Configurable

VCC? 21 ouT +24V/, unregulated, switchable

GND 22 n/a Ground

D7+ 23 IN or OUT | Configurable

D7- 24 | INor OUT | Configurable

VCC® 25 ouT +24V, unregulated, switchable

GND 26 n/a Ground

100 mA maximum per connector.
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Conn. - Pin® . . o
D Name Signal Name # Direction Signal description Connector type
D1+ 1 IN or OUT | Configurable
D1- 2 IN or OUT | Configurable
VCC® 3 ouT +24V, unregulated, switchable
GND 4 n/a Ground
DO+ 5 IN or OUT Configurable
DO- 6 IN or OUT Configurable
D2+ 7 IN or OUT Configurable
D2- 8 IN or OUT Configurable
vVCC® 9 ouT +24V/, unregulated, switchable
GND 10 n/a Ground HE26
D4+ 11 IN or OUT Configurable HARWIN
D4- 12 IN or OUT Configurable M808542642
192 EXT 2 D3+ 13 IN or OUT | Configurable 2x13 pin
D3- 14 IN or OUT Configurable
vce® 15 ouT +24V, unregulated, switchable
GND 16 n/a Ground
D5+ 17 IN or OUT Configurable
D5- 18 IN or OUT Configurable
D6+ 19 IN or OUT Configurable
D6- 20 IN or OUT Configurable
vCC® 21 ouT +24V/, unregulated, switchable
GND 22 nla Ground
D7+ 23 IN or OUT Configurable
D7- 24 IN or OUT Configurable
vCce® 25 ouT +24V, unregulated, switchable
GND 26 n/a Ground
GND 1 n/a Ground
+3.3V Bias 2 ouT DC, +3.3 Volts
GND 3 n/a Ground
JTAG TMS 4 IN 0to +3.3V
GND 5 nla Ground
JTAG TCK 6 IN 0to +3.3V HE14
393 JTAG GND 7 nla Ground
System JTAG TDO 8 ouT 0to +3.3V
GND 9 nla Ground
JTAG TDI 10 IN 0to +3.3V
GND 11 n/a Ground
Not Used 12 n/a Not currently used
GND 13 n/a Ground
Not Used 14 n/a Not currently used
JTAG TDO 1 ouT 0to +3.3V
VCC OUT 2 ouT DC, +3.3 Volts
JTAG TDI 3 IN 0to +3.3V
VCC IN 4 IN DC, +3.3 Volts
JTAG TMS 5 IN 0to +3.3V
Not Used 6 n/a Not currently used HE14
J94 JTAG JTAG TCK 7 IN 0to +3.3V
Slow Ctrl Not Used 8 n/a Not currently used
GND 9 nla Ground
Not Used 10 n/a Not currently used
JTAG RST 11 IN 0to +3.3V
Not Used 12 n/a Not currently used
Not Used 13 n/a Not currently used
Not Used 14 n/a Not currently used

Table 5.a: UUB connector’s pins allocation

® From the UUB point of view only
®100 mA maximum per connector
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Interconnections between onboard multipoint connectors and front panel connectors:

There are 4 connectors interconnections between the UUB and the front panel, 2 for the digital
I/0O connectors (table 5b) and 2 for the PMT5 and PMT®6 slow control (table 5c).

Digital 1/0 connectors

UUB connector
HE26, 2x13 Front Panel
Pin connector
uuB i DB26 HD Socket ; -
Conn. Name Signal Name \ @ Signal description
ID
i Pin#
Pin#

D1+ 1 10 Configurable
D1- 14 11 Configurable
VCC 2 3 +24V, unregulated, switchable
GND 15 4 Ground
DO+ 3 1 Configurable
DO- 16 2 Configurable
D2+ 4 19 Configurable
D2- 17 20 Configurable
VCC 5 12 +24V, unregulated, switchable
GND 18 13 Ground
D4+ 6 14 Configurable
D4- 19 15 Configurable

J91 E§$ ; D3+ 7 5 Configurable

J92 D3- 20 6 Configurable
VCC 8 21 +24V, unregulated, switchable
GND 21 22 Ground
D5+ 9 23 Configurable
D5- 22 24 Configurable
D6+ 10 16 Configurable
D6- 23 17 Configurable
VCC 11 7 +24V, unregulated, switchable
GND 24 8 Ground
D7+ 12 9 Configurable
D7- 25 18 Configurable
VCC 13 25 +24V, unregulated, switchable
GND 26 26 Ground

Front panel view

13 1

O 0 0 0 0 0O 0 0 0 0 0 0o ©

o o 0 0o 0o OO OO O 0 O0O0

26 26-way 14
Top view

Table 5.b: Digital 1/0 interconnection pin out
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PMT 5 & 6, 1/O connectors

UUB connector Front Panel
UUB HE14, 2x7 connector
Conn. Name Signal Name Pin PEISHD Socket Signal description
ID |
Pin#
HV command 5 2 DC, 0to 2.5V
HV monitor 10 1 DC, 0to 5V
Cur. monitor 4 3 DC, 0to 5V
Temp. Mon + 3 4 DC, +12V
Temp Mon - 6 9 DC, 0to 5V
NC 1 11 Not currently used
125 iﬂ'\g;]rlf NC 7 13 Not currently used
. +12V 2 5 DC, +12V
J26 PMT 6
Monit. GND 8 6 Ground
GND 9 7 Ground
GND 11 8 Ground
GND 12 10 Ground
GND 13 12 Ground
GND 14 14 Ground
GND No pin 15 Ground
S5fe o o 8 @ 1

10 ® ® @ @& @ |G
15 @ & & & @ 11

DE-155 (Female Socket Front View)

7

o O O O

0o 0
o O 0 0 0O ©

|lo O |=

14 4-way
Top view

Table 5.c: PMT5 and 6 SC interconnection pin out
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6 UUBELECTRICAL INTERFACES DESCRIPTION

6.1 Analog input interfaces

WP10

LPSC

O5F

08/04/15

16/20

A+33V  A-3.3V  Voffsetl (0.9 V) Voffset2 (0.9V) VREF [1V] +1.3V
SMA Connectors I I | | I
MOLEX
732512201 | ¥y ____ ¥ ¥ - ———— y____
I : | :nnc_cu:
: Low-gain Anti-Aliasing —@
Al ¥ = | : Amplifier filter I : AD9G28 wm;i f VDS I.B'.f_t
120 M5,
I High-gain Ant-Aliasing ] /s o
: Amplifier filter I |
- T -
| vem ! | I
|
| ADC1_CLK (120 MHZ) i [ =1
| | 5 i ! -
| P jADC_CLK
| |
| Lowr-gain Anti-Aliasing | t L
Y. Amplifier filter ] ADIE28 I —r—
% I ! 120 ms/. VDS E
: High-gain Anti-Aliasing P = | e
| Amplifier filter ] |
| |
: VM I | 2
I ADC1_CLK (120 MHZ) ] | 1
| I - -
! I |ADC_CLK
| Loww-gain Anti-Aliasing :
- | i ;
A2 ‘, | Amplifier filter | | ADIG28 i
| | 120 M5, jz
| High-gain Anti-Aliasing ': /s | .
| Amplifier filter | :
: = VEM I | 2
: ADC2_CLK {120 MHZ) : |
| | 12 } .
| Iy |ADC_CLK
- | |
PMT — i-Aliasi
‘.r I Amplifier nntlf-:tllasmg T
I L i ADIE28 |
m gl Anti-Aliasin 'i I EELEE
L Amplifier ) = | 26
filtar 0 |
vem ! |2
| -
ADC3_CLK (120 MHZ) ! ]
| ! -
: 12 :nnc_cu:
N2 e Low-gain Anti-Aliasing : . »
Amplifier filter 0 ADIE28 |
| VDS E
IN3| o ‘ High-gain Anti-Aliasing ] bl | e
Amplifier filter |
| |
VEMm | | 3
ADCA_CLK {120 MHZ) : — i
| : 2 f
[ |
___________________________ ) I — |
Wp1
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6.2 Digitals interfaces
6.2.1 GPS Board and Trigger
i

#3.3V GPS_5V

To LED
Controller
+3.3V .
\L @g GPS Antenna
+3.3V
| > Ty Trigger OUT (TTL)
I
SN7LVC1G125 )ﬂ SN74LVC1G1T A | -
2 B Trigger IN (TTL)

6.2.2 External detectors

Famale D-5ub HD26 connectors:
HARTING 03562004701

e i i o
= [without pinz) /r
;(7 without pins, \ /

Female 2x13 harness:
HARWIN MEBI2605%

Male 2x13 connector:
HARWIN MEDB532642

T 16+ wos T 18+ | vos
V_EXT1 V_EXTZ

Bidirectionnal LVDS/CMOS:

+3.3V — 16x SNG5LVDS180
ﬁ 1/0 Config
} ‘ DATA
16
16

WP10LPSCO5F_SDEU_EICD_08Apr15.docx 08/04/15 10:04 - 17 / 20
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6.3 Slow Control interfaces

< Duplex D-5ub/HD D-sub connector :

+12V HI-1 E-TEC
| » =12V HI-Z SDD-9H15-4-95-FNJ
+12V HI-3
» M 12V
M EXT TEMP TANK
< BAT CENT
LOADCURR (Female HD-SUB 15)
M BAT1 TEMP
) M BAT2 TEMP
— WAT LVL
M BAT+ OUT
SP VOLT
M SP CURR
RES
™ HV d {010 2.5V) -
HV monitor [0 to 5 V) i
> ——— monitor @95 V] PMT 1 Controller
Temp Mon+ {+ 12 V) -
M Temp Mon- [0 to 5 V) v >
+12VIPMTs! | Duplex HD D-5ub connector @
HV command E:Pto 2.5] Vq E-TEC
HV monitor [0 to 5 V) SDD-H15H15-4-95-FN)
M Cur. meniter (0 to 5 V)
Temp Mon+ [+ 12 V) -

‘ Temp Mon- {0 to 5 V) -

+12V({PMTs) e —
HV command {0 to 2.5 V] el

Slow control HV monitor (0 to 5 V)
Cur. meniter {0 to 5 V)

Temp Mon+ [+ 12 V)

PMT 2 Controller

PMT 3 Controller

M Temp Mon- [0 to 5 V) h el
+12V(PMTs) @ 4 Duplex HD D-Sub connector :
HV d [0 to 2.5V - - E-TEC
HV monitor [0 to 5 V) " SDD-H15H15-4-95-FNJ
™ Cur. monitor {0 to 5 V)
Temp Mon+ [+ 12 V) -
L
_‘ Temp Mon- {0 to 5 V) DS
H12V(PMTS] el PMT 4 Controller
T T Wvemmand(0wo2sV) o T T T T T TTTTTTTTT K
HV monitor [0 to 5 V) s \ Male 2x7 connector:
: Cur. meniter {0 to 5 V) HARWIN M808531442
Temp Mon+ [+ 12V) iy —
— oo s ~ == PMT 5 Controller
HD D-5ub connector :

HV monitor [0 to 5 V) h
™ Cur. meniter (0 to 5 V) |
Temp Mon® (+12V) o == PMT 6 Controller
>
Temp Mon-(Dto 5V Female 2x7 harness:
SL2VPMTS) e < HARWIN Maga1a0s  HARTING 09 56 100 4701 (Body only)

HD D-5ub connector :

[
|
|
|
|
|
|
+12V{PMTs)
: HV d(0to2.5V] ! —— HARTING 09 56 100 4701 {Body only))
|
|
|
|
|
|
|

Slow-Control RESET (front panel)

C&K Components

v 4
1
i
|
1
|
|
|
|
|
|
|
|
1
|
|
|
1
|
|
|
1
|
|
|
|
|
|
|
|
1
|
|
|
1
|
|
|
1
|
|
|
|
|
|
|
|
1
|
|

=
1

KT11515A3M34LFS
6.1 LED Controller
i EN_PPS
] e ¥ | e 1 o B~
vART HMH:;; _.' LED 2x LED controller outputs

UsE_sv ==y CONtroler
$3.3V el DD, R
asy_TRig 8V »

FLG_TRIG WpT
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6.2 Communication interfaces

+1V  +1.8V  +3.3v 25 MHz
Ethernet

l 1 l ’—@—‘ ' E@E" : ) i 10/100/1000 Mbits/s

g
SO
PHY Ethernet: (5 y) ﬁ:&ri SMD RI45 connector (integrated magnetics) & USB 2.0:
Y
»

MARVELL 88E1510 +1+'§: _.'.' T T > BEL COMPOMNENTS 0821-1X1T-32-F
USB 2.0 0T& Ledsaid g e \ \
= ) Current limiter » y / USB 2.0 (100 mA max.)
e 2
+3.3v 2x IUiRT 1 " (+5v] " " s
LBV 74AVCHET245 ~ UART/USB interface: TeE 20 .t Sys" FPGA Terminal
3 7 FTDI FT232R . y \ ' USB 2.0 (device mode)
| Enk 501 Brk 500 2 HARWIN M701-370442
+1VE +3V3 3.3V
e '9 FPGA "Sys" RESET (front panel)
ALPS
UART_O RS-232 SKRTLAEO10
S " UART/Rs232 interf )]
+1VE e interfaces:
2 v | = LR +12V{RADIO) —;
fos : - Radio (Female D-SUB 9)
+1va " RADID_RST i
tj T4AVCHE I nAnlo_REr_:;nut -
1245 | RADIO_PPS out ; 7 Duplex D-Sub/HD D-sub connector :
1 E-TEC
SDD-3H15-4-35-FNJ
wpa
2
"l UART
UsE 2.0
ra
UART/USB interface: [\ ) B "SI-Ctl" Slow-Control Terminal
2 25\ a .
FTDIFT232R = USB 2.0 (device mode)

HARWIN M701-370442
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6.3 Power interface

e si3v 020 etz

L — 1 — 4

e

_|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.
|
|

B ]

v, 03a AATIC)
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