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Analog Front End
TWO IDENTICAL STAGES: Horizontal and Vertical

RL4 < RL4
Lowgain o 4 « +- 5VCC_HV
Wide range I +5VCC_BF
CcM |
- filter
q
In vacuum ’_;I7
HIGH gain .
Small range RL1
Filter
Triax
cable
* Var gain 2 pos with relay +-5VCC_BF
P RL1
. h « RL1
@: 150 uA generator using o RL3
battery
High voltage (+- 100VDC)
: Floating Ground
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Parameter Value Symbol Notes

Input channel 4 | Wi; i=1... Tri-axial
Max Input Voltage 3VAC W ,,ax Input diode protected
Max Input Current N/A Wn

Input Impedance 50 ohm Zy Not well matched
Bandwidth 2MHz BW e
Output channel 4 OUT i Balanced twisted pair
Minimum Gain 1V/400uA Gy V/A

Maximum Gain 1V/pA Gax V/A

+/-5V ,

Power supply @ 50mA MAX ISupply via BE cable
Dimension 170 x 160 x 54 mm
Weight 400 g

LSTEM Cap
i Dre,

ot

o

EUROPEAN
SPALLATION
SOURCE

(TN ey,

%
T
Q

i ===, ESS 3rd Bl Forum Raffaele De Monte, Apr 27, 2017 1\1.\

4
\\Q Is0rennt /

orvel I
DNV-GL ,‘,
4

S

Vi
CHIAS 13001



* The input signal range has been extended by adding
two relays in the signal chain. It also increase the gain
of the entire system.

 Added a Common Mode Choke to filter better the
iInput signal. It prevent also some parasitic charges to
interfere with the signals.

e Added a strong capacitor (2200uF) on the Buffer
power supply to increase the output buffer
performances.
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To control various functions like

HV control and check, gain and self
test controls using an Ethernet port to
the CPU, a PIC 18F2510 pu controller
connected to a XT- PICO —XXL has
been choosed.

— ¥ Differential ——»
—» RXBuffer —»

— ¥ Differential ——»
RX Buffer ——

34V wou4

— ¥ Differential ——»
—» RXBuffer ——mm»

pJeoq 9av oL

— ¥ Differential ——»
——» RXBuffer —»

3dv ol

+5VCC_BF gou'oy *—:*TM—E
Gnd signal < I ||§: AC main
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<Gnd float T ”g: AC main
_5VCC_HV Vout -5V g————
Sense-5V

_To 8 AFE Relays Relays
- BuFFER
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+HV gen
0.1XS5-P5 SPI
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16bit DAC ETHERNET
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A Pic controller,eth intf,
DAC,Ivl translators

High Voltage

B (Ultravolt) positive
and negative

generators and relay

Floating +5 and -
C 5VDC remote power

supply

D Differential/SE
buffers/receivers

NON Floating +5 and
E -5VDC remote power

supply

F Relay buffers
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Input /outputs:
1 x DB9 : +-5VDC Floating power supply
1 x DB25: +-5VDC NON floating P.S., 8 relays outputs, 4
differential signal inputs
e 2 X 4pin header: 2x6.3VAC inputs (transformers)
« 4 x SMA: Low impedance S.E. signal analog outputs
1 x DB9: Low impedance differential signal analog outputs
1 x RJ45: Ethernet communication port
1 x5+5 header: PIC programming connector
1 x Blue LED: uController activity
4 x Green Led: +5V/-5Vfloat, +5V/-5Vnonfloat power return
from AFE (off if AFE not connected)
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Simple command protocol:
All commands are in ASCII format with Carriage Return (cr) character termination
ALL unrecognized commands return ‘KOcr’

SET FUNCTIONS: all of the ‘SET’ commands return ‘OK’ string or ‘KO’ if wrong
parameter

SetVoltage: (integer) Sets the bias voltage: the command starts a procedure that sets
the DAC until the desired value is reached: the DAC has to be set in +- 10% of the
theoretical set value. If > of 10% a error flag is set.

SV:voltage (from -100 to +200)

SetBit (8BIT 0-255) : sets the 8 bits that controls gain and test input current
SB:number

Set Pulse for wire test (time): Sets all of the relays in a condition to read the reference
current for a limited time expressed in microseconds, then revert all back

SP:number
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READ FUNCTIONS: all of the ‘Read’ commands returns ascci value terminated by a CR

Read Voltage ( returns from -100 to +200)
RV?

Read Bits (returns 0-255)
RB?

READ TEMPERATURE ( returns da 0 a 100) Only for SCINT version
RT?

READ STATUS: it returns a string:
SETVOLTAGE:READVOLTAGE:BITS:SWVERSION:SWTYPE:RMF:COUNTER
where:

SWVERSION : number 1 - OxFFFF

SWTYPE : 1 =WS 5=SCINT

RMF : ‘R’ if Running, ‘M’ if Moving, ‘F’ if Fault

COUNTER : loop counter (WATCHDOG purpose)

RS?

<TEM Gy
e
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0.5A 3.3V DC-DC converter (powering Ethernet interface) vulnerability : solved
changing with a 1A version

gi OQ/IeD(QJc))ise in HV (~200mV pkpk ~10KHz): solved adding HV capacitor (4.7uF

Buffer Power supply (on +5VDC) fail on power up due to shifting on negative at
power off because of high capacitors: solved adding resistors to discharge fast and
equally the capacitors.

Poor precision in hi%h voltage generator: a readback/set function has been
implemented in the PIC software to reach the desired value with a single
command.An asyncronous system has been implemented.

The output signal is monopolar 0-5V. The ADC from Struck board accept +-1VDC.
Solved putting a 50o0hm attenuator (loosing 1 of the 16 bits..)
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Command SENT via ethernet: SP:1500

Agilent Technologies MON APR 24 09:44:39 2017 Agilent Technologies MON APR 24 09:45:37 2017
0 5002/ @ 200v/ § 4] i 82008 50008/ Trigd? £ 556y 0 500/ @ 200v/ § 518120087 7500:087 " Trig'd? [£ ]335

Edge Trigger Menu Edge Trigger Menu

@Sogrce J SIt}pe ] @Sot]]rce ] Slc}pe ]
Result with intact wire Result with broken wire

Set Pulse for wire test (time): Sets all of the relays in a condition to read the reference current
for a limited time expressed in microseconds, then revert all back

L STEM Cpy. TEM Zipy.
A% ", st N
& N

¥ - ESS 3rd Bl Forum Raffaele De Monte, Apr 27, 2017 |

ONV-GL DNV-GL

CHIAS 13001



S ncrofrons Conclusions s ) Lo,
Trieste _ily ERER

.- The Back End prototype PCB has been implemented

 The full functionality of the Back End has been tested

 The full functionality of the Back End connected to te Front End
has been tested

* The firmware for the PIC uController is running in ‘beta’ version
* The system is ready to be connected to the uTCA acquisition
crate
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o WSAS simplified system laboratory test .
q w™  bench €55 e
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