
FEM	  

FCM	  

PMT	  If	  

Tcal	  If	  

SFP	  

Hydro	  

Om0	  
Om1	  

Instr	   Bussola	  

CPS	  DC-‐DC	  
400	  à	  5	  

3	  Twisted	  Pairs	  
Z	  =	  100	  	  Ohm	  

2	  Power	  Wires	  

2	  Twisted	  Pairs	  
Z=	  100	  	  Ohm	  

LED	  

2	  x	  RS232	  Port	  

FPGA	   Om2	  
Om3	  

Fase3	  Off-‐shore	  Electronics	  

2	  Fibers	  

T&H	   Om4
	  

Power	  Supplies	  
1.2,	  1.2,	  3.3,	  5,	  12	  

	  

Om5	  



KM3	  :	  Stato sviluppo elettronica	  

C. A. Nicolau, F. Ameli, R. Masullo 
carlo.nicolau@roma1.infn.it 

2 

Power Supply System Simplified Block Diagram 
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Features 
•  Protection against input transient overvoltage 
•  Soft start on each regulated output 
•  Flexible power-on sequencing 
•  Current and voltage monitoring 
•  50W Maximum total output power (including DC-DC converter efficiency) 
•  Low output voltage ripple 
•  Isolated +12V power supply for Oceanographic Instrumentation 
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FPGA	  

OM	  #2	  

T	  &	  H	  
Sensor	  

SFP	  Laser	  

SPI	  Flash	  

I2C	  

SPI	  

RS232	  

OM	  #3	  OM	  #1	  OM	  #0	   OM	  #5	  OM	  #4	  

RS232	  Port	  
Compass	  (+3.3V)	  

RS232	  Port	  
Ext	  Instrument	  
(Isolated,	  +12V)	  

Digital	  Hydros	  If	  
(AES3	  compliant)	  

XADC	  
Analog	  Monitor	  

HS	  Link	  

Power	  Connector	  
1.2,	  1.2,	  3.3,	  5,	  12	  

(V	  &	  I	  Measurement)	  

Clock	  

FCMV3	  block	  diagram	  

RS485	  

RS232	  

Power	  +	  RS232	  

RS232	  Port	  
Debug	  

(Isolated,	  +12V)	  
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FcmV3	  PCB	  layout	  

•  Es^mated	  Power	  Consump^on:	  1W	  (SFP	  Laser)	  +	  3W	  (Board)	  
•  Delivery:	  PCB	  is	  ready,	  complete	  by	  the	  end	  of	  this	  year	  
•  Front	  connector	  will	  be	  changed	  with	  stacked	  2x4	  RJ45	  
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FEM	  V3	  
Schema	  

Spartan-‐6	  LX	  

Trasformatore	  Wurth	  
749020010	  

AD4149	  
14bit/200MHz	  

H/T	  Sensor	  
Sensirion	  SHT21	  

LED	  Beacon	  Driver	  
24V	  Step	  Up	  

Trigger	  

AFE	  

DC/DC	  Power	  
Supply	  

(TI	  LMZ10501)	  

Serial	  Port(s)	  

I2C	  

RS232	  

LVDS	  3	  pairs	  
Clk,	  Din,	  Dout	  

DDR	  LVDS	  
Micron	  
N25Q032	  
Flash	  

I2C	  

SPI	  

1.2V	  1.8V	  2.5V	  3.3V	  

SPI	  

5V	  

16bit	  DAC	  

16bit	  ADC	  

HV	  Pmt	  Control	  

uBlaze	  
SPI	  

RS	  

FOX924B-‐1
0MHz	  

TE	  
PolyZen	  

16bit	  DAC	  

16bit	  ADC	  

AFE	  Control	  
	  &	  Monitor	  
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FEM	  V3	  
ComponenF	  
	  

ADC	  200	  Msps	  /	  14	  bit	  
TI	  AD4149	  

T&H	  Sensor	  (I2C)	  
SHT21	  

LEDPULSER	  
Controler	  (I2C)	  

Step-‐down	  DC/DC	  
5V	  Input	  

1.2,	  1.8,	  2.5,	  3.3	  Outputs	  

Analog	  Front-‐End	  
Control	  (I2C)	  

FPGA	  
Xilinx	  Spartan	  6	  

Analog	  Front-‐End	  
LPF	  	  

Passivo,	  lineare	  

Current	  Sensor	  

Current	  Sensor	  
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FEM	  V3	  
Conne^ori	  

7 

Serial	  Port	  (3.3V)	  

USER	  CONN	  
(Power,	  AIN,	  GPIO,	  I2C,	  

RS232,	  ...)	  

FCM	  CONN	  
(Power,	  Data,	  Clock)	  

LED	  Pulser	  
(TRIG,	  HV)	  

Clock	  
Out	  GATE	  In	  PMT	  In	  

HVPSU	  CONN	  
(Power,	  Control,	  

Monitor)	  
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FEM	  V3	  

•    60 mA @ 1.2V (70mW – XLX Core) 
•    20 mA @ 2.5V (50mW - XLX Diff. I/O) 
•  150 mA @ 1.8V (270mW - Fast ADC + Sig. Cond.) 
•  130 mA @ 3.3V (460mW) 

180 mA @ 5V (900 mW con DC/DC attivi) 

 
Consumi (preliminari) 

ü   Test elettrici 
ü   Setup embedded controller (Microblaze) 
ü   Controllo Fast ADC 
ü   Controllo periferiche I2C (T&H, ADCs, DACs) 
ü   Controllo LED Pulser 
ü   Controllo HVPSU 

 
Stato sviluppo 

•  Montaggio componenti 

 
Problemi riscontrati 
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Floor	  ConsumpFon	  

•  PSS: 4W 
•  OMs: 6 x 1W 
•  FCM: 4W 

~14 W for a full functional floor 

 
Power consumption (estimated/preliminary) 

ü  FEM: prototype under test 
ü  FCM: prototype by the end of 2012 
ü  PSS: by mid January 2013 

 
Development state 


