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ADC18b TESTING PROCEDURE STEP BY STEP
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1 Introduction

This document describes step by step the testing procedure for the 18 bits Analog to
Digital Converter (18BitADCII). The goal is to execute, in the proper way, each item
reported in the testLog18bitADC_FG660_04x_xxxxxxxx.pdf file table and this
document gives the instruction to do it.

NOTE!: Before starting the test, please pay attention to the Electrostatic Discharge
Protection (ESD) equipment.

« Be sure that your Device Under Test (DUT) lays always over a dissipative work
surface.
« Don’t forget to connect yourself to ground through the Wrist Strap device.

Your testing area should look like the picture below.

ESD Protective Wrist-strap

Dissipative Work Surface
=
1
[/___\ @ |Groundable Point
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Dissipative Floor
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2 Step description

The 18BitADCII card needs a dedicated test bench in order to be properly
tested. On this test bench it is possible both to download the firmware into the
FPGA and to execute the tests list. It is split in two parts: one for the FPGA
configuration and the initial power supply test and a second part used for
ADC chip calibration and the remaining tests.

2.1 Firmware Download

Configure the FPGA with the provided Firmware. For more info about the ADC
programming procedure, please check out the
CommonModulesProgrammingProcedure.pdffile.

2.2 Supply

Connect the 18BitADCII card in the power supply shelf like in the figure 2-2
below and check if it is connected to the power supply network.

H12,5V  H2/SVDIGITAL H3/33V

H10/-15V
HI11+15V

H12/-12V
H13/+12V

H14/+5V ANALOG

Figure 2-1 18BitADCII Card
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Figure 2-2 Power Supply Shelf

Power up the module and execute a visual check of the supply voltages
looking to the dedicated LEDs. They have to be all on; if one of them it is not
lighting, please stop the test and report the fail with the dedicated fail
description form.

N

LED Name | Value (V)
H10 -15
H11 15
H12 -12
H13 12
H14 5 Analog

H1 2,5
H2 5 Digitall
H3 3.3

Figure 2-3 Power Supply LEDs Off
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Figure 2-4 Power Supply LEDs On

With the test above it is not possible to be sure that the power supply voltages
are correct (the LED can be on also with a different value from the expected).
It is necessary for that reason to double check in Power Config Advance the
power supply values.

- —_ —
ADC I Module - USI No.:01 - Module No..01 - HW:02.0000 : 01.01.2017 - SW:07.0000

Environment data | ADC calibration | Tempersture control | Intetock configuration | Data logger
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Figure 2-5 PCA Power Supply Check
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2.3 Calibration

Turn off and disconnect the 18BitADCII card from the power supply test bench
and plug it in the second shelf for the calibration. It has to be connected as
usual to the USI number 1.

In order to perform the automatic calibration procedure, three additional
frame settings are necessary:

1. Connect the DCCT emulator card on the DCCT electronic plug. Please
double check if the switches are in the proper position as in the figure
2-6 below.

g
3
-]
2
| &
@
0
:

Figure 2-6 DCCT Emulator Card
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2. Connect via LEMO cable the MFU X1 output to the DCCT emulator
card.

10V Voliage Referens

1107010684,
e UST 4 tripped 0 010 RSN o
gral Unit witoties] 071

Figure 2-7 Calibration Connections

3. Connect the 10V voltage reference module to the DCCT emulator
card.

The complete test bench has to look like in the picture below.

EoprSopely

Figure 2-8 Calibration Test Bench
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Open PCA and load the dedicated configuration file for the automatic
calibration procedure (CalibrationTest.XPC7). If you haven’t this file, you can
generate it following the instructions below or you can ask to your supervisor
for it. Otherwise, jump to the point number 6.

1. Turn on the DCCT emulator card.
2. Open PCA and check if the USB connection is established. Click Tools

and Open MFU SE form. If a window message like the one in the figure
2.9 will show up, click yes. If not please contact your supervisor.

{9_‘1 There is no power supply configuration defined, Do you want to

¥ generate an automatic definition about the connected and found
rmodules?

Figure 2-9 Automatic module detection

3. Check if the ADC18b module is detected.

BB Power Config Advanced Ver.7.1x/
File Tools USE  Windows
NEHS ¥ an e

 DOMFU  11ADCIModde 311CH

MFU - USI No 400 - Module No.:00 - H

US| configuration | LIS! highspeed cor

Usi1 usi 2

Figure 2-10 PCA ADC18b detection
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4. Select on the ADC18b form (ADC II) the ADC Calibration tab page and

ADC I Module - USI No.:01 - Module No.:01 - HW:02.0000 : 01.01.2017 - SW:07.0000

perform the same settings as displayed on the picture below.

| Environment data | ADC calibration | Temperature control | Interock configuration | Data logger |

ADC Value Title 16 average -

s ; T T T [”] Remove Outliers
[T Usl Synemode

10+ i Set Average

set Offset=0V
Gain=x1

Last measurement -

o6+ i Display Histogram

08+

¥ Axis

Reference Voltage

Max. Value: oal ] 10,00 W

Count of Values
10000
Measure Values
Write values to .CSV

, . |
t t t t t
o2 o4 0,6 0,8 1,0 12
X Axis

Trigger output is low
Calibrate automatic
Count delete:

Idle 5 [¥] Invert Trgger output

Save calibration
results in ADC module

Copy calibration
flash

results to clipboard

‘ Start calibration ‘

Figure 2-11 PCA Calibration Settings

5. Write the configuration parameter to the FPGA.

6.

7.

h...ll};:rwer.icmgg Advanced Ver.7.012/ liiﬂlé'ﬁi_
Filte Tools USE Windows

Figure 2-12Write parameter

Press the Start calibration button and wait for the calibration ending.

If the gain and offset values are inside a fixed and acceptable range,
PCA wil ask you to save the calibration results to the flash. The
goodness of the calibration procedure can be double checked
looking to the histogram (the values measured have to be centered on
10V).
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ADC I Module - USI No:01 - Module No.01 - HW:02.0000 : 01.01.2017 - SW:07.0000
Envionment data | ADC calbrstion | Te nirol | Interlock | Data logger|
ADC Value Histogram  Aversge valus: 00,000000v 16x average il
T Min. value: 09,.999781V
| . = ANZAHL Max. valus: 10.000032¢ ["] Remove Outiers
3000 ) S 2 Diffe 252¢V 3,018 Bit sb—y D USJS
g
g §
2500 1 o ]
2000 1 3 E Last measurement -
£ g Display Histogram
3 1500 + I 1 -
© Reference Votage
10.00
o iF
& Count of Values
@ 10000
&
= | Measure Valuss
o
2 = ’-I ? = Wte valussto CSV
9,99985 9,29995 10,00008 [
Voltage
| Trigger autput is low
Count delete:
[ Output results 5 [] Invert Trigger outpLt
Save calibration
Copy calbration
results in ADC module Start calibration
results to clipboard e

ey 1412
e e

= g
116

]
— 519

9,99985 9.99395

ADC I Module - USE No.:01 - Module No.:01 - HW:02.0000 : 01.01.2017 - SW:07.0000 (=1
Environment data | ADC calibration | T, control | Interiock: | Datalogger |
ADC Valus Histogram Average vaue: 00.000000% 18x average -
Min, value: 09953781V
- Mex, value: 10,000032V [7] Remove Outliers
3000 ; : ; Diffarence: 252V 3,018 Bitlsb— ] US! Syrcmode
1 e
2500 o ]
2000 2 1 Last messurement
.
3 1500 + ] !
o Reference Voltage
10,00
1000 1 ]
Count of Values

Measure Vi

Wi values to CSV

i
=l | BlE

Voltage

i A 5
© =
Calibrate automatic
Status Count delste:
‘ Idle 5 [¥] invest Trigger output
- Save calibration
Copy calibration
5t dirbo s results mﬁ:ﬂ::mndde Start calibration

To save the measurement results inside the ADC non volatile flash memory, click
the OK button.

The FSPxx image was successfully saved inside the ADCI nen volatile flash
memery.

Figure 2-14 Calibration Results stored into the Flash

10
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2.4 Potentiometers check (4x):

In the ADC18b card there are four comparators each of them with two inputs.
One input is always connected to the analog current value RC filtered; the
second input is connected to a threshold value via potentiometer configured.

‘

0.000A

reshold value

ocal

Figure 2-15 Comparators

For each comparator perform the following measurements:
1. Measure the analog current value RC filtered with a multimeter.

11
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0.000A . 0.000Af8

METRAHIT ' L; XTRA

HIGH RESOLUTION TRMS | SYSTEM MULTIMETER

Figure 2-16 Analog Current RC filtered Value

2. Measure the threshold value with a multimeter before and after the
potentiometer setfting.

METRAHIT

Figure 2-17 Threshold Value

3. Change the threshold value acting on the potentiometer with a screw
driver and check in PCA the corresponding value changing.

12



Testing Procedure

ADC I Module - USI No.:01 - Module No.:01 - HW:02.0000 : 01.01.2017 - SW:07.0000 - ="
Environment data IHDC calibration | Temperature cortral | Intedock: configuration | Data logger |
Measured ADC Value —
09,999760v | ! 5 . e
pd 8 = il e
g 0 Ho
d H g
a il Ea SLE
Comparators | - |
Input s x5 ']
'I'I'lreshold I\roltage (I :{:Jc::h w
| 10,33v 10,08V [ 4 @ Comp.pos. uﬂ
B A7 B omn (i z
1022V | 10,08V 4 & Comppos fitersd 735 a
; q o et | — =
| 9.79v | 10,08V il 0 A i} LT LT
= 3 Ij:s__g_l E oo ﬁ EB|:| :lu:n:r.' @
£90V | 10,08V T3 = Comp.neg.fitersd ] | 3secC E:E -
g EIRRET || e
x E lll‘“l’“ll“ﬂ“ll e
]
34T
Digtal supplies r Analog supplies
A 2w «3av [ aaw Sov [Cagw zav [azaw
25v [ 28y | +50v [ asev | | [«12ov [diev s27v | Zeev
Do nat add ADCII
r Module name [ Module 10 Refreshing gauigeable coo:jdigzmﬁon to
13979E0F S parameters

Figure 2-18 Poti Values Check

|

NOTE!: The Comparators values displayed in PCA (above in the red rectangle) are
different from the ones measured with the multimeter (0,1V circa). The reason of this
error is because the ADC reference voltage in the PCB card is not exactly the
expected one (it is 2,66V instead of 2,75V).

4. Trigger an
connecting the reference 10V input signal.

interlock setting the positive thresholds to +8V and
Repeat the same for

negative values (-8 and -10V). Check the interlocks on the TFT dispaly.
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2.5 X2 Voltage check

Connect the multimeter to ADC18b X2 connector and check if almost the
reference voltage value is measured (10V). Double check in PCA if also there
more or less the same value as Measured ADC Value is reported

_ accEN METRAWATT r
GOSSEN ME ADC I Module - USI Noi01 - Mod

Environment data | ADC calibratic

_Meamred ADC Value
09,999760V

Q1+ 1C0M nﬁ\A
}".'mc'H"H -

g
Figure 2-19 X2 Measured Value

14
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2.6 Temperature Sensors

1. Inthe Environment data tab page check if the temperatures displayed
are with a green background.

2. Reduce the temperature on the chip sensor using air pressure. It is
enough just o see a reduction of few degrees.

7 — - b
ADC T Module - USI No.:01 - Module No.:01 - HW:02,0000 : 01.01.2017 - SW:07.0000 -
Environment data | ADC calibration I Temperature contral | Intedock configuration I Data Joggerl
Mea;sured_ﬂDCValLi o
09,999760V l So ﬂ e b
o gl rys E =%
a b R & H
12
E & ﬁ -E E - nn o'a 3
Comparators E v 33’1:
Input 1 : %m
-]
Threshold }rohage EC:JE:;F ] o :‘::“‘g
[103v [ 1008v T = [Fomp pos. af G L™
S el g
[10z2v [ 1008v 4 = [Fomp. pos fitered * °° FA g
"l (1" ] 5520 ~ ey
| 879V | 10,08 T E :-u P i,—_E o= n]rltlnll noon - | 40
AR e b = s 1E
| -s90v | 10.08v T4 = Eomp neq. fitered A | 3sscC |* g m]j o
qE ] al=oivs Trio e | EI =
..... [ B S 5 i
ey s (=)o
el v cacre —_— —
uc ]
Digtal supplies r Analog supplies
a2v 2w «aav [ 3aw S0V [ 4w 20v [z
25v [[Zasy | ssov [asev | | [+2ov [raev e2mv [Zeev
=T —— Do not add ADCI
% e reane o i = rifiguration to
Ref corfigu
19879E0F ciic mﬂw B

Figure 2-20 Temperature sensors
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2.7 Check the ADC18b chip ID and print out labels:

a. in PCA go in the USI configuration tab window and click on the Mouse
mode bufton till you get the text label as shown below.

MFU SE - UST Ne.:00 - Module No.08 - HW:03.0000 ; 01.01.2017 - SW:FF.FF : 27.07.2017

Ul configuration | US1 highspeed configurstion | Envinment data | Logbaok: | PSU data | Controller configuration | Intemal scope | Function generstar | Remote Control | System configurstion / disg
I MFU SE
usii usiz usia US4 usis uslg us 7 usia usl g usiia
18BtADCI M
; : ; : Selected USI No.:01 Module No.:01 -

[ Mouse click on madule tem brings module configuration to foreground ] e Torobatomnteie. comrtinbam A bR A R BB anen, 2
Module MDS:
Module Class : shol
Module Sub Class: shOS =
Deseription : 1BBits RAnalog to Digital Module II 3
Number of FSPs : 0022
SerialNr 1 00000CDZ4E3A
VendezID : oL
D e T - ance

b. Click on the 18BitADCII button and copy the SerialNr.

MFU SE - UST No.:00 - Module No.x00 - HW:03.0000 : 0L.01.2017 - SWiFF.FF : 27.07.2017

USI corfiguration |USI highspeed corfiguration | Environment data | Loghook I P5SU data | Controller corfiguration | Intemal scope I Function generator | Remote Cortrol I System configuration / diag
[ MFU SE
usi ugi2 usi3 usi4 usis usig usi7 usig usig usi 10
oo
% 3 : s Selected USI No.:01 Module No.:01 -
Mouse click on module ftem brings module corfiguration to forsground e Tt modiis, corrtlebes with i B e e anas &
{Module MDS:
Module Class : &h0l
Module Sub Class: &h0S =
Description . 18Bits Analog to Digital Module IT |
HNumber of FS
Seriallr
VendorID
i TR - nnee

Figure 2-21 18BitADCII ChipID
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c. Launch P-Touch-Editor tool and open two label templates (one for the
calibration and one with the serial number) from the eet-common
folder (Arbeitsordner ACU\labels\ ACU-Labels\ Etiketten-ADC-
kalibriert7_0-Zebra.lox and Arbeitsordner ACU\labels\ ACU-Labels\
Etiketten-ADC-HP_SE-VerknUpft-Zebra.lbx)

d. Change the serial number and if necessary the FG number as well.

@

Datei  Bearb Ansicht

Format ge Layout Fenster 7 )
Arial Unicode M5 ~ 1 - -_"- = = =_| il_f = I_Il 'i‘
A AABL B AN @ mE =
EE=E B & =

u ZDesigner GK420t

"‘l E’ 0 mm :_.T: ¢

FW-Date: 31.03.17

kalibriert 11/17
I}FG(’SE:?L’I 046-HP

/ 0(.‘00198?9035

Figure 2-22 Labels

e. Print out the two labels; both have to be stick on the board.

W 7.0
FW-Dale: 31,0317
kalibnert 1117

@
«
d
*
*
@
&+
@
]
&
&
&
*
@
<
<
a

PPPOVPOVRD VLY
C PDODIDDLOHLDGE

Figure 2-23 18BitADCII back card
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f. Double check with the scanner if the code in the QR-Code is matching
with the expected one and save the chip-ID code in the following

excel file:
eet-common\ Arbeitsordner ACU\Bestellungen & Angebote\ACU-

IncomingComponentsList.xIsx

2.8 Test Log file generation

Generate the testLog18bitADC_FG660_04x_xxxxxxxx.docx file and save it in pdf
format in the dedicated eet-common folder (Arbeitsordner ACU\ ACU - outgoing).

FOR ANY DOUBT, EVEN THE SMALLEST ONE, PLEASE CONTACT YOUR SUPERVISOR!

18



