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PC Controlled 1/0 Cards Tester

The IO card tester is a system containing software and hardware that enables:
¢ functional testing of single- and multi-channel IO devices
e calibration of single- and multi-channel analog 10 devices
e servicing of 10 devices

The subject of test performed with the tester is:
o the 10 port structure (the testing of the 10 structure takes place through the verification of the
response of the structure to a stimulation)
o 10 port protection (tests if there are any missing or wrong-value protection devices between the 10
terminals or between the inputs and the EARTH)

The EUT can be an analog 10 or digital IO device. The IO EUT channels can be stimulated with an AC or DC
current or voltage. The hardware configuration enables direct measurement of the resistance or capacitance
of a arbitrarily chosen channel. In case of multi-channel devices, it is possible to stimulate an arbitrarily
chosen block of IO channels.

One of the basic ideas behind the design of the tester is to achieve repeatability of technical parameters of
the conducted tests. The role of the operator is limited to a minimum and is restricted to the installation of the
EUT in the system. All technical parameters of the conducted test are inputted and controlled on the software
level of the tester.

The conduction of the test is confirmed with a record in a log file. Such a record contains the type and serial

number of the tested device, the date and time of the test, and the test result. The result of the test can be a

confirmation of the device’s conformance with functional requirements of the test or the code and description
of the error.

The 10 TESTER is equipped with hardware and software for performing a self-test.

Because of the wide spectrum of analog and digital 10 devices, the design o the tester is modified each time
to cover the technical characteristics of the declared EUTs.

The 10 TESTER is delivered together with a test procedure package for each EUT indicated in the system.
The documentation enables the user of the system to make modifications to the test parameters and to
expand the EUT system.

The descriptions and block diagrams provided below have an informative purpose, and they describe the
basic functional characteristics of the tester. The entire provided documentation has been verified on the
base of devices currently in use.
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10 tester block diagram

Figure FIG.1 presents an example of a block diagram of the tester for use with a multi-channel digital 10
device (digital inputs with opto-insulation, outputs as relay contacts)
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FIG.1 10 TESTER BLOCK DIAGRAM

The EUT is tested, calibrated, or serviced in connection with its host system. The EUT’s host system must be
equipped with a communications port and a software interface enabling the access to data processed by the
EUT.

Depending on the technical requirements of the test, the IO TESTER can cooperate with assisting devices
such as the OMEGA CL830 programmable precision voltage-current source or HP meters. The set of
assisting devices is modified each time in order to cover the properties of the EUT and the technical
requirements of the test.

In its basic version, the hardware of the tester can drive up to 32 channels simultaneously. Each of the
available channels has a separate driver. The driver consists of a relay matrix and a control block. The
planned technical requirements of the test determine the configuration of the relay matrix, the driver, and of
the set of accompanying devices.
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Digital 10 driver

Figure FIG. 2 presents a configuration of the driver typical for the service of a digital 10 port. The driver, in a
configuration as below, enables the performance of a low- and high-voltage stimulation. The low-voltage
signal is conveyed to the 10 port terminals, whereas the high-voltage signal used for testing the protection of
the 10 port is sent between the 10 port and the EARTH. The output of the driver can be software-connected
to the bus monitored by a voltmeter, ohmmeter, or capacitance meter, or it can be connected in chain with
the output of the driver of the next channel.

The current monitor enables the measurement of the current independently in both terminals of the 10 port.
Depending on the type of the test, the current monitor can be turned off with the use of software.
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FIG.2 Block diagram of digital IO channel driver (sample circuit)

Picture PIC. 1 and 2 presents the interior of the digital type IO TESTER . The IO TESTER is a mobile device
and is housed inside an aluminium suitcase of dimensions the size of the A3 format. The channel drivers
take the form of plug-in modules. The mechanical design enables the rapid and simple exchange of a driver
in case of damage.

The two long cards seen on the picture in a horizontal position below the driver blocks enable the upgrade of
the tester with local accompanying devices such as the local programmable high-voltage generator or
programmable voltage/current source, which reduces the cost of the system.
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Analog IO driver

In case of an analog 10 driver, the relay matrix is more elaborate. The requirements placed on the PCB
layout and electrical parameters of the relay contacts are also higher.

The analog IO driver is manufactured on a multi-layer board with the use of heretically sealed relays filled
with argon in order to protect the electrical parameters of the working contacts.

Figure FIG. 3 presents the driver for use with an analog 10 port. This driver enables the testing of the analog
input by stimulating it with a differential signal (relays RDIO and RDII), and with a common signal overlaying
it (relays RCIP and RCIN). During measurement of the zero offset, the terminals of the input port are short-
circuited (relay RZOF). The polarity of stimulating signals is software-set (relays RDPO and RCPO).

Drivers of a similar design as presented below are applied in automatic calibrators for multi-channel DABs,
allowing an error of less than 0.03% in the amplification range, and an error of less than 0.01% for the zero
offset error of the calibrator during calibration.
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FIG.3 Block diagram of analog 10 channel driver (sample circuit)

PELCZAR TECHNOLOGY © 1987-2009
All rights reserved.
http://pelczar.com.pl/PT 01102-2-SDS-D-0101-EN.pdf
e-mail: info@pelczar.com.pl




TECHNICAL SPECIFICATIONS
PROJECT 01102 REV. 2-X (OBSOLETE) DOCUMENT 01102-2-SDS-D-0101-EN

PC TOOLS software (I0T-PCtools)

The 10T-PCtools software is a script interpreter, which controls the hardware of the IO TESTER through a
user-friendly and easily updateable command set. The I0T-PCtools software for the IO TESTER is designed
to run under WINDOWS 95/98.

The command set includes

a block command for the construction of decision blocks of the script (e.g. IF...GOTO..., WAIT)
a block command for configuring the channel driver

a block command for communicating with the EUT’s host system

a block command for communicating with accompanying devices

a block command for setting exploitation parameters

The command set is modified depending on the technical requirements of the test and the set of
accompanying devices. The command description provided in the documentation enables the system user to
change the test parameters and to expand the EUT set according to his needs.

The active script is selected from the menu list and is loaded for execution as read only. The I0T-PCtools
software can run one script at a time.
The list of scripts available in the menu is managed by the person responsible for quality control.

10T- PCtools rey.C-07010

I <- last executed line

001 _t STESTAsc.ini SELF TEST for 01102-0JI1G test for low 16 channels CHOT-CH1E updated 16:12 & FO result T0 T1

ggg": tor line ori — | o] o
_t zeparatar line only .

004 tif seritp 5TOP t fine = SELF TEST PASS ™ then test passed, CFR onCOMT - CM cument mariter

005 _tin caze of emor the script will loop on erant scripk lines local ADCs

[0 _ s hardware configuration

007 _t cable 10 002-JIG and adapter LB 001-IG are required F2 result F3 result

002 _t ZDEMOAsc.ini SELF TEST for D102-0JIG test for low 16 channels CHOT-CH1E updated 17:22 I i} I i}

003 _d SERIALMR; popup window with card senial number not fully implemented!! DEMO OMLY HvADE LS ADC

010 _d TIMEBASE 500; zet time baze for timer interval b 500ms F4 result F5 rezult

011 _d TINTERVAL WARIABLE ; able fractional interval for the timer, 1/4 of time base for _t and _d only ant T 00 cadiD [ NOR

012 _t TINTERWAL CONST2

013 _t zeparator line only 0000 PULL D™ FOR THE LIST ﬂ

014 _t separatar line only ECUTION

5 T weemssmsmsomsm:

06 _xMREST &01-03; rezet | Pull down for the list and select active script. Esc | ok [ RUM ‘all at once' |

017 _wMREST &01-32; all 01

018 _x0DTA &01-02; select loap

079 _«PBO0T &01-02; set internal V-zource TO-TT bo 9

020 _t separatar line only EXECUTE ‘step by step’ |

021 _t zeparator line only

022 _«S5PPP £02-02; polarity od &07 source is PP RESET |
023 _sSPX0N &02-02; turn on HY master relay on &01

024 _»ADCGO &01-02; read the ADCs on PYS

025 _«WOPRD &01-02; update Fx from ADC LOAD SCRIPT |

026 _dIF F4<<30-> 33; if << then out of range and goto loop on erant script line
027 _dIF F4>>38 -» 33, if >» then out of range and goto loop on errant script line

02a _t 0110210 driver test HELF
029 _wMREST 207-32; all 01102-10 modules in defauly s operate channel 01 |
030 _wTACOM &01-01; energize ane channel j

ExIT PROGRAM |
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All the exploitation parameters of the tester are set from the level of the script. With the help of script
commands, it is possible to open a dialog window enabling the input of data, such as the serial number of
the tested device or another parameter, with the use of a keyboard or barcode scanner.

|Line [008 _t ZDEMOAzc.ini SELF TEST for 01102-0JIG test for low 16 channel: CHOT-CH1E updated 17:22 04-23-03] exe <- last executed line

012 _t TINTERVAL CONSTANT consta

execution, prezz CAMCEL to terminate running the script.

001 _t STESTAzc.ini SELF TEST for 01102-0JIG  test for low 16 channels CHOT-CH1E updated 16:12 & FO result T0 T1

ggg _t I NOP | o] o
_t zeparator line anly .

004 tif seritp 5TOP t fine = SELF TEST PASS ™ then test passed, CFR onCOMT - CM cumrent mariter

005 _tin caze of emor the script will loop on erant scripk lines local ADCs

00F _t sesssssees bardware configuration

007 _t cable 10 002-)IG and adapter LB O01-IG are required F2 result F3 result

D.ini SELFTEST fn11D2-DJIG test for lows 16 channels CHO1-CH1E undated 1722 Hy ADC 0 [CsaDC i

003 d5SERIALMR; popup w itk

010 _d TIMEBASE 500; set time baze for| || |lsed bar-code scanner ba scan the card of enter the card F4 result F& result

011 _d TINTERVAL WARIABLE : able fra | type and serial number manually. During "all at ance' serpt LW Aot 1] card ID | NOF

013 _t zeparator line only

074 _t separatar line anly SCRIPT EXECUTION

mE Card type: Card [D Serial number: |
016 _xMREST &01-03; reset mainboard ¢ li ’— TEST. STOP

07 _w»MREST &07-32; all 07102-10 mod HOF | O1234TEST 56785

018 w01 DTA &01-02; select PYS 501 fo [ ableloop

019 _«PBO0Y 01-02; zet intemal V-soure C | ‘ M | undat ‘ o i

020 _t separatar line anly IS LhETARE s BCCER

021 _t zeparator line only
022 _«S5PPP &02-02; polarity od &07 source is PP

023 _&SPX0MN &02-02; turn on HY master relay on &01

024 _wADCGED &01-02; read the ADCs: on PYS

025 _«WOPRD &01-02; update Fx from ADC

026 _dIF F4<<30-> 33; i << then out of range and gota loop on erant script line

027 _dIF F4>»>38 -» 33;if »» then out of range and goto loop on errant script line

024 _t 0110210 driver test

029 _wMREST 07-32; all 01102-10 modules in defauly s qnarate channel 01
030 _wTACON &01-01; energize one channel

||

ExIT PROGRAM |

The first line of the script seen after loading the script into the execution window contains the confirmation of
the script name and version. Before using the script, one must compare these parameters with the data in
the test procedure document.

| ¢- last executed line

001 _tSTESTdAsc.ini SELF TEST for 01102-0JIG test for low 16 channels CHOT-CH1E updated 16:12 [« FO result 10 T1

gg% _t I [ NOP | o[ o
_t zeparator line only .

004 _t i seritp STOP at line ** SELF TEST PASS ™ then test passed, CFF onCOMI LM ourent moritor

005 _tin case of emor the script will loop on erant script ines local A0 Cs

Q0 _t s hardware configuration

007 _t cable 10 002-)IG and adapter LB 001-JIG are required F2 result F3 resuilt

008 _t ZDEMOAsc.ini SELF TEST for MT102-0JIG test for low 16 channels CHO1-CH1E updated 1722 Hy ADC 0 CSaADC i}

003 _d SERIALNR; popup window with card zenal number nok fully implemented!! DEMO OMLY

010 _d TIMEBASE B00; zet time baze for timer interyal b 500ms F4 result F5 regult

0171 _d TINTERWVAL YARIABLE ; able fractional interwal for the timer, 1/4 of time base for _t and _d only LW ADC 0 card D [ WOP

012 _t TINTERWAL COMSTAMT: constant interval only, interval equal time base
013 _t separatar line anly

074 _t separatar line anly SCRIPT EXECUTION

015 _t preparetoscan P : :

016 _sMREST &01-03; reset mainboard and all F¥S BUM ‘all &t once |
017 _whREST 07-32; all 01102-10 modules in default state

018 _«0NDTaA &07-02; select PVS %01 for read

019 _=PBO09 &01-02; set intemnal ¥V-gource TO-T1 to 9

020 _t zeparatar line only

021 _t separatar line anly

022 _«55PPP &02-02; polarity od %01 source is PP

023 _rSP0N &02-02; turn on HY master relay on &01

024 _»ADCGO &01-02; read the ADCs on PYS

025 _«MOPRD %071-02; update F= from ADC

026 _dIF F4<<30 - 33;if << then out of range and gaoto loop on emrant zoript line

027 _dIF F4»>>38 -» 33; i »» then out of range and gota loop on erant script line

028 _t 01102-10 driver test

029 _wMREST &07-32; all 07102-10 madules in defauly wesssssssmesmmss gnarate channel 01
030 _wTACOM &01-01; energize one channel

=

able loop

EXECUTE 'step by step' |

RESET

LOAD SCRIPT |

HELF

EXIT PROGRAM |

|

The active script can be executed all at once or step by step. The operator can terminate the running test at
any time.
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ILine [165 _=MOPRD &01-02; update Fx] executed [C780]

137 _«NOPRD &01-02; update Fx from ADC

138 _dIF F4<<E8 -> 145; if << then out of range and goto loop on erant zcript line

139 _dIF Fd>>70-» 145; if »> then out of range and gaoto loop ok emrant script line

140 _wMREST 01-32; all 01102-10 modules in defauly s gnergte channel
141 _wTAAON &01-32; energize add chanrels

142 _»DTALD &01-32: read from bank CHO1-CH1G

143 _wDTARD %01-32; update TO and T1

144 _dIF TOl=ddss = 157 if I= then out of range ahd goto loop on erant script line

145 _dIF T1l=ddig = 157 if I= then out of range and goto loop on erant script line

146 _wMREST 2071-32; all 01102-10 modules in default s gnergte channel
147 _wTAEDOM 801-32; energize even channel:

148 _wDTALD &01-32; read from bank CHO1-CH16

143 _wDTARD &01-32; update TO and T1

150 _d IF TOI=B555 - 163; if |= then out of range and goto loop an errant script line

151 _dIF T11=5585 -» 163;if = then out of range and goto loop on emant script line

152 _t current senzor on 01102-10 test end here

183 _t P'S 01102-204 test

154 _«MREST &01-03; rezet mainboard and all PSS

155 _»MRBEST &01-32; all 01102-10 madules in default state

156 _«00D T &07-02; zelect unit 200

157 _wCSEOF &01-32; turn OFF 01102-10 current senzor on all channels

158 _wOTHOM &01-00; energize channel 01 anly

1589 _sAUDON &01-00; turn audio alarm ON

160 _sS5PPP &071-01; polarity od &07 source is PP

161 _#SF=0M &00-00; turn on HY mazter relay on £00

162 _«PAE00 &01-07; et intemal V-source TOATT-EARTH to BOOW

163 _dwialT 50;

164 _»ADCGO &01-02; read the ADCs on PYS

165 «MWOPRD &01-02; update Fu
166 DAF &01-01; turn audie alarm OFF

[ |

- lazt executed line
FO result TO T1

NOP | FFFF | FFFF
CPR on COM1 CM current monitor
local ADCs
F2 result F3 rezult
HW 4DC IT CS ADC IT
F4 result F5 result

L\-"ADEI FF cardIDI FF

—SCRIPT EXECUTION
STOR |

[~ able loop

EXIT PROGRAM
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