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The following figure shows how to connect the 620L to an Associated Research

Omnia 8104 tester.
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The following figure shows how to connect the 620L to an Associated Research
HypotULTRA Il tester using special cables to perform hipot test first followed by

line leakge
test.
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The following figure shows how to connect the 620L to an Associated Research
Omnia 8104 tester using special cables to perform hipot test first followed by line
leakage

Itest
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05 LineChek to APT 7 Memory{ TC" Remote Memory Send "\I3 }

This option provides a dedicated signal output connector that is added to the rear
panel of the 620L. The new signal output connector can be used to control a
compatible device such as an AC 1000 power supply. The output is a 3-bit
digital control signal that is menu selectable at the Run Test or LLT parameter
screen.

This option is provided with a cable which is designed to interconnect the 620L 9-
pin Remote Output to the AC 1000 Remote I/O input. This cable, p/n 38774, is a
standard 9-pin female to 9-pin male. See the following figure for connecting the
620L to the AC1000:
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AC1000

When using this option with an AC 1000, be sure to power up the 620L first and
then power up the AC 1000. When powering down the instruments, power down
the AC 1000 first and then power down the 620L. The 620L is in an
undetermined state without power and may cause inadvertent memory activation
of the AC 1000. If you would like to operate the AC 1000 independently of the
620L, either disconnect the interface cable or disable the PLC remote on the AC
1000.

The Remote Memories send signals are provided by three high voltage, high
current Darlington drivers. These are open collector devices capable of sinking
350mA at voltages as high as 95 VDC.

With this option installed, a new soft key selection will appear on the Run Test or
LLT Parameter screen. The new soft key, called PLC Control will toggle between
M1 through M7 when pressed.
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Line Lea<a9e
Leakade-HI ;”'":: Leakade ’

Leakage-L0O[__0.0uk] Continueus [ OFF | B
Woltade-HI[J0n. 0%
Woltage-LO[ _0.0v |
Delar Time[ 0.5s ]

Dwell Time[ 0.5: |

Defaults p

More ..

Setting the PLC Control selection to M1 through M7 will create different digital
states at Bit 0, Bit 1, and Bit 2 of the PLC Remote Signal Output (refer to the PLC
Signal Output drawing below). The different states are described in the truth
table below. The “Not used” state is undefined and cannot be programmed for
use.

0 Not used
1 M1

0 M2

1 M3

0 M4
1

0

1

C

M5
M6
M7

OO~ |O|0O

OO0l

= OPEN 1=CLOSED
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620L
REMOTE OUTPUT

@ &ooooooooo) @

6_o«BITO
—ojqun

O
T NBIT 2

The following Test Parameter Editing GPIB commands may be used to control
the memory send selection.

EPM n, n=1-7 Edit PLC Memory | LLT 1=M1, 2= M2, 3=M3,
EPM? Send RUN 4=M4, 5=M5, 6=M6,
7=M7

The ADD command can also be used. The memory selection should be inserted
as the last parameter and should use full text as indicated on the LCD screen
such as M1 or M2.

EPM
Sets the AC1000 memory location to be used during a Line Leakage or
Functional Run test.

06 Ethernet Card
The Ethernet Card option provides RS-232 and Ethernet communication
interfaces, as well as barcode scanning capability.

The Ethernet Card has three input/output ports, shown in the following figure:
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The port labeled “Barcode” is a PS/2-type connector that is used for the
connection of a barcode scanner. The Ethernet port is for use with a standard
CAT-5 Ethernet cable and may be connected to any compatible PC. The 9-pin D-
type subminiature connecter labeled “RS232” is for connection of the 620L to an
RS-232 communication bus.

USB/RS-232 Interface

The protocol for interfacing and communicating using the USB/RS-232 interface
can be found in section 7. Bus Remote Interface GPIB/USB/RS-232 of this
manual.

Ethernet Interface
The Ethernet interface provides all of the function control of the standard RS-232
interface. Some commands are only exclusive to GPIB control.

Default Settings
The default settings for the Ethernet interface are as follows:

IP Setup: AUTO

IP Address: 010.000.000.000
Gateway IP: 000.000.000.000
Subnet Mask: 255.000.000.000

The source port number for the Ethernet Card in TCP connections is 10001.

Ethernet Card Setup

In order to setup the Ethernet card, the operator will need information from the
local network administrator. Please have your network administrator fill out the
required information on the next page and keep it for your records:
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Associated Research, Inc.

Ethernet Card Communications Information
(To be completed by Network Administrator)

Ethernet Card Address:

Device Name:

Device IP Address:
Gateway IP Address:
Subnet Mask:
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Saving New Settings

Any time the user edits one of the Ethernet Card parameters and exits the Ethernet
Card Settings menu, the following message will be displayed:

Efhernet Can
IP Setupl MANUAL 1p

Isaving new - L
¢l settings. .. 754
St a50]
Devive iNnaiic . 1

Next Pade ’

620L

L

The Ethernet Card will attempt to re-establish a connection with the server anytime
the user modifies a parameter and exits the Ethernet Card Parameters Menu or uses
the command set at the end of this option description. Thus, if the IP Setup is set to
AUTO, the Ethernet Card will request a new IP Address every time a parameter is
edited and, as a result, the “Requesting IP Address. . .” message will appear.

hernet Car
d

IP Setupl AUTO

110]
754]
mren “1»

Haext FPade )

620L

y

Power Up

The Ethernet Card will be installed with the default options listed above. After the 620L
initially powers up, the following pop-up message will appear:
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Note: The “Requesting IP Address...” pop-up message only appears at power up
when the Ethernet Card has its IP Setup configured to AUTO.

There are two options to choose from this screen. Press the EXIT key to escape from
this screen and stop the 620L from requesting an IP address or allow the 620L to
request an IP address automatically from the network to which it is connected.
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The Ethernet Card will wait for an IP Address for approximately 20 seconds. If the
620L successfully receives an IP Address from the server the following pop-up
message will be displayed:

Ethernet

IP Setupl

|P Address:

192:188,001.125

I

Next Pade p

620L

If the 620L fails to receive an IP Address after approximately 20 seconds, the
following pop-up message will be displayed:

Ethernet Card
IP Setupl AUTO I p

_ 125
TIP Address
C None Received. 254

St T50]

D&v [ - INQlie | SARD S _|>

Fress Exit to remowe
is messade.

Mext FPade }

620L

Press the EXIT key to remove the pop-up message and return to the 620L’s Main
Menu Screen.
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Ethernet Card Menu

When the Ethernet Card option is installed, the Ethernet Card Menu will appear in the

Setup System Screen as shown below:

Setur System

Time and Date

Security

Calibration Alert

Hardware

Power-On Screens

Ethernet Card

620L

To access the Ethernet Card Menu, press the “Ethernet Card” soft key from the Setup
System screen. The Ethernet Card Parameters screen will now be displayed as

shown below:

EY

nernet

Card

Gateway
Subnet Mask[Es2z55.755.

&1

Device Name|

|P Setupl

AITO

] 2

IP Address[i5z.1ec.001.135]

| P05z 168.001.

154

oo

b

Mext FPade p

From the Ethernet Card Parameters screen, six different parameters may be
accessed: IP Setup, IP Address, Gateway IP, Subnet Mask, Device ID, and Next

Page.

IP Setup
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The “IP Setup” soft key is used to determine how the 620L will request an IP address
from the server to which it is connected. The IP Setup may be configured as AUTO or
MANUAL by pressing the “IP Setup” soft key.

When AUTO is selected, the 620L will attempt to automatically request an IP Address
from the server upon power up. To resolve the IP Address automatically, the 620L will
use DHCP or BOOTP protocols. When MANUAL is selected, the 620L will request a
specific IP Address from the server. The IP Address that will be requested must be
entered in the subsequent IP Address parameter field.

IP Address

A specific IP Address must be entered into this field if the IP Setup parameter is
configured to MANUAL. Use the arrow keys to highlight this parameter. Once the
parameter is highlighted, enter the IP Address that you wish using the numeric keypad.
The IP Address must be entered in the following format: XXX XXX XXX.XXX. A valid

IP Address must be entered. Users may not use the following IP Addresses:

255.255.255.255
000.000.000.000

Enter the preceding IP Addresses will cause the following error message to be
displayed:

Ethernet Caroc

IP Setupl WanUaL P ||

Tinvalid 900]
(| settings! 754
One or more of the settinds
Sl zrs [omarid, Tiee ey | oo
Press Exit to continue.

DeVIbC INQille | ol s _lb

Hext Fade } .

Press the EXIT key to save the new settings. If the IP Setup parameter is set to AUTO,
you do not need to enter an IP Address manually.

Gateway IP

A specific Gateway IP must be entered into this field if the IP Setup parameter is
configured to MANUAL. Use the arrow keys to highlight this parameter. Once the
parameter is highlighted, you may enter the Gateway IP using the numeric keypad.
The Gateway IP must be entered in the following format: XXX XXX XXX.XXX. Press
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the EXIT key to save the new settings. If the IP Setup parameter is set to AUTO, you
do not need to enter a Gateway IP manually.
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Subnet Mask
A specific Subnet Mask must be entered into this field if the IP Setup parameter is
configured to MANUAL. Use the arrow keys to highlight this parameter. Once the
parameter is highlighted, you may enter the Subnet Mask using the numeric keypad.
The Subnet Mask must be entered in the following format: XXX XXX. XXX XXX. If an
invalid Subnet Mask is entered the following error message will be displayed:

Ethernet Card

IP Seturl MaNUaL | p

Tinvalid an
(| settings! 754

One or more of the settinds
are invalid. Please vearify 00

v 2 oon

E;l the settinds and try adain. :::]

Press Exit to continue.

Devive INaino.t nem e P

Next Pade

Press the EXIT key to save the new settings. If the IP Setup parameter is set to AUTO,
you do not need to enter a Subnet Mask manually.

Device Name
Press the “Device Name” soft key to bring up the Device Name screen, which will
appear as follows:

Device ame

File Name tueuw FiLe

ABCDIEFGH | JK
LMNOPQRSTUV
WXYZ&—_~ Srace

Uze arrow kews
create messade. 5
for numeric entry.

121



ASSOCIATED
RESEARCH
AN IKONIX BRAND

From this screen you may enter a Device Name for the 620L. The Device Name is
used to identify the 620L on your server and may be used in place of a dedicated IP
Address. Use the arrow keys to highlight a letter and press the “Select” soft key to
select the highlighted letter. The Device Name may be a maximum of eight characters
and MUST start with a letter. If the Device Name does not start with a letter the
following error message will be displayed:

Device

F i Device Name

Error

The device name must start
with a letter.

Lh Press Exit to continue.

WXYZ*—_N Srpace

When the Device Name has been entered, press the EXIT key to save the new
settings. The Device Name parameter is only active when the IP Setup is set to AUTO.

Next Page
Press the “Next Page” soft key to bring up additional parameters as shown in the
following screen:

Ethernet Card
MAC Addr . oo:izo:qaz9s5:38:809

Barcode | 7P OFF |p
Autostarti OFF |

Prewvious Pade }
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From this screen, four parameters may be accessed: MAC Address, Barcode I/P,
Autostart, and previous page.
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MAC Address
View the MAC address of the Ethernet Card here. This parameter is not adjustable.

Barcode I/P

Press the “Barcode I/P” soft key to select the type of Barcode input. The Barcode I/P
parameter can be set to SERIAL#, PRODUCT#, SER/PROD, OFF or RUN FILE.
When the setting is SERIAL#, PRODUCT# or SER/PROD, the user can scan
barcodes in the Perform Tests screen before the test is started. When a barcode is
scanned, one of the following messages will appear on the display.

Main Menu

Serial number:

A53207

Press TEST to start testing,.
Press RESET to cancel.

Main Menu

Froduct number:

[E=1d

Press TEST to start testind.
Press RESET to cancel.
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Main Menu

Serial number:

A53207
FProduct number:
| E=110

Press TEST to start testingd.
Press RESET to cancel.

After the barcodes are scanned, press TEST to initiate the test sequence. Pressing
RESET will abort the TEST sequence.
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The Ethernet Card permits re-scanning of barcodes if the previously scanned barcode
was incorrect. Re-scanning is only available in the SERIAL#, PRODUCT# and
SER/PROD modes. If the user decides to re-scan barcodes when the Barcode I/P
setting is set to SER/PROD, the Ethernet Card will first replace the data in the Serial
Number field, and if the user re-scans another barcode, the Ethernet Card will replace
the data in the Product Number field.

The RUN FILE selection gives the user the ability to automatically load and execute a
test file based on what barcode is scanned from the Perform Tests screen. In order
for this feature to work, the user must name the desired test file with the exact alpha-
numeric code that is on the product’s barcode label. For example, if Product A has
barcode “123456789”, then the test file that the user would like to run when testing
Product A should be named “123456789”. When the product’s barcode is scanned,
the 620L will immediately execute the test associated with that barcode. The test file
name is limited to 10 characters. However, if the user names a test file with the
maximum 10 characters, this function will still initiate a test when a product’s barcode
begins with those first 10 characters even if the barcode has more than 10 characters.

WARNING| Using the RUN FILE feature will enable the instrument’s output once
the barcode is scanned. Do not touch the DUT at any time when using
this feature in order to avoid potential shock or serious injury.

When using a barcode scanner, the 620L’s responses to the TD? and RD x?
commands will differ slightly from an 620L with the standard USB/RS-232 interface.
For all types of tests (LLT, RUN) two fields are added to the end of the standard
response when the Barcode |I/P setting is set to SERIAL#, PRODUCT# or SER/PROD.
The first field contains the Serial Number information and the second field contains the
Product Number information. Both fields are included regardless of which of these
three modes are selected. The Ethernet Card will substitute a “0” for the field if it is

not applicable to the setting. For example, if a user had their Barcode I/P setting set

to SERIAL#, and scanned a Serial Number with the value “123456789”, the TD?
response for an LLT test could be:

01,LLT,Pass,500,1.0,135.0,90.0,1.0,1.0,CLOSED,OFF,CLOSED,UL544NP,Ground
To Line,RMS,0N,123456789,0

Note that there is a “0” in the Product Number field because the Barcode I/P setting is
SERIAL#.

When the Barcode I/P setting is RUN FILE or OFF, these fields are not included in the
TD? and RD x? responses.

Autostart
Press the “Autostart” soft key to enable or disable the Autostart feature. When
Autostart is enabled, the test will execute as follows:
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If the Barcode I/P is set to PRODUCT#, scan the barcode once to input it into the
620L. The 620L will then search for a test file name that matches the product number
barcode string. If the 620L finds a match, it will load the file into RAM. When the
same product number barcode is scanned a second time, the test will be executed
automatically. If 620L does not find a file name that matches the barcode string, the
unit will beep — notifying the user that it did not find a matching file name. The test file
name is limited to 10 characters. However, if the user names a test file with the
maximum 10 characters, this function will still load a test file if the first 10 characters of
the product number match the file name.

If the Barcode I/P is set to SER/PROD, scan the serial number once to input it into the
620L. Next, scan the product number. From this point, 620L will
WARNING operate the same as when the Barcode I/P setting is set to
PRODUCT#.

The Autostart feature will not work with the SERIAL# setting.

The Autostart feature will enable the instrument’s output once the product number
barcode is scanned a second time when in the PRODUCT# and SER/PROD modes.
Do not touch the DUT at any time when using this feature in order to avoid potential
shock or serious injury.

Ethernet Card Settings Commands and Companion Queries

Command Name Value

SIM {1]0} Set IP Mode 1=Manual, 0=Auto

SIM? (DHCP/BOQOTP)

SIA <value> Set IP Address Dotted decimal form. Ex.
SIA? 192.168.1.50

SGA <value>
SGA”?

Set Gateway IP
Address

Dotted decimal form

SSM <value>
SSM?

Set Subnet Mask

Dotted decimal form

SDN <value>

Set Device Name

8 character max, must start with

SDN? a letter

MAC? MAC Address Query Example response:
00:20:4A:8B:B4:30

SBI {0]1]2|3|4} Set Barcode Input 0=0ff, 1=Ser/Prod, 2=Serial#,

SBI? 3=Product#, 4=Run File

SAS {1/|0} Set Autostart 0=0ff, 1=0n

SAS?

Communication Considerations

e All of the above commands (excluding the query commands) will respond with
the 06 hex (6 decimal) Acknowledge (ACK) ASCII control code if the transfer
was recognized by the instrument.
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e |If there was an error with the command string, the instrument will respond with
15 hex (21 decimal), the Not Acknowledge (NAK) ASCII control code.
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e However, the presence of this response does not mean that the instrument (in
the case of these commands only) completed the command. These
commands require a restarting of the hardware that controls the Ethernet
Protocols. Because of this, the user must wait before the Ethernet Card will
respond to another command. See the table below for the approximate wait
times necessary after one of the commands in the table is sent. In addition, the
current socket connection between the user’s terminal and the Ethernet Card is
no longer valid, and the user will need to close their current connection and
establish a new one.

Ethernet Card Settings Command Wait Times

IP Mode Command Wait Time After Command is
Sent*
SIA, SGA, SSM 8 seconds
Manual
SIMO 14 seconds
SDN 14 seconds
Auto
SIM 1 8 seconds

*Wait times are approximate and can vary based on the user’s network.

07 Data Storage Card (DISCONTINUED)

This option gives the user capabilities for serial communication, barcode scanning,

and saving test results onto a USB Flash memory drive.

The Data Storage Card has three input/output ports. These ports are shown in Figure
3.

UsB-A Barcode RS232/RS485

Figure 3.

The USB-A port is used for the connection of the USB Flash memory drive. Note:
Please use the USB Flash memory drive that was supplied with the unit. Proper
file transfer can only be guaranteed with the use of this drive. The port labeled
“Barcode” is a PS/2-type connector that is used for the connection of a barcode
scanner. The 9-pin D-type subminiature connector labeled “RS232/RS485” is for the
connection of the 620L to an RS232 or RS485 communication bus. To configure all of
the features of the Data Storage Card, use the Data Card Settings menu.
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To navigate to the Data Card Settings menu, select the Setup System softkey from
the 620L Main Menu and then select the Data Card Settings softkey in the Setup
System menu. A brief description of the settings follows:

Data Card

Results Limit
Time Limit[odzrs]

RS485 Address[ s ]

Test Resul t= 1

Serial Por t[Esz2z] )
Barcode | 7P [EEr-FRop] p

620L

Results Limit

The Results Limit allows the user to receive an alert message on the display of the
620L when the total number of results saved on the Data Storage Card’s internal
Flash memory has exceeded the predefined limit. This value can be set from the
default value of “0” (disables the function) to 100,000. At the conclusion of a test file,
if the total results on the internal Flash memory exceed the Results Limit, the following

message will display:

Perform Tests

01 LLT FPass
0.3% 0.2u4
0.59s%

Data card Alert

The number of results has
exceeded the Results Limit

press ENTER to Froceed and
display this messade adain.
Fress EXIT to proceed and

disable this messade.

| D.5s
Name:

SEW FILE BlN:=utral FProbe
BlFcverse G-L
Bl Ground

The message gives two options: Pressing Enter will clear the message and display it
again at the end of the next test file execution. Pressing Exit will clear the message
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and not display it again unless the unit is re-booted, or the user deletes all previous
results and the total results are exceeded once more.

Time Limit

The Results Limit allows the user to receive an alert message on the display of the
620L when any of the results saved on the Data Storage Card’s internal Flash
memory are older than the predefined setting. The Time Limit can be set to its default
value of “0 days” (function is disabled) to 99 days. When the Time Limit is exceeded
the following message will appear on the 620L’s display:

Perform Tests

03N Da.2ul L LT

0.5s

p Y

Data card Alert

Test results have exceeded
the time Limit settingd.

Press Exit to continue.

| D.58

BlHezutral Probe
Ilrcverse G-L

By pressing the EXIT softkey, the message will be cleared and it won’t appear again
until the unit is re-booted or the Time Limit setting is set to a different value.

RS485 Address

This setting specifies the RS485 address of the Data Storage Card if the user intends
to use the unit in an RS485 network. This address can be set from 1-99. For more
information on this interface, see the Serial Port description below.

Test Result

The Test Result setting determines which type of test result is automatically saved to
the Data Storage Card. The possible settings are Pass, Fail, All or None. If the Test
Result setting is set to Pass, the Data Storage Card will only save results that resulted
in a Pass. If the Test Result setting is set to Fail, the Data Storage Card will only save
results that resulted in a Fail. Setting the Test Result setting to All will have the Data
Storage Card record all results (pass or fail). If the Test Result setting is set to None,
no test result (pass or fail) will be saved to the Data Storage Card’s internal memory.

Serial Port
The serial port can be set to RS232, RS485, or OFF.
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RS232 Interface
When selecting RS232, the protocol for interfacing and communicating with a PC can
be found in section 7.1 USB/RS-232 Interface of this manual.

RS485 Interface

The RS485 interface of the Data Storage Card is designed to function on a two-wire
(half-duplex) RS485 network, i.e. data is received and transmitted differentially on the
same pair of wires. The RS485 cabling should be configured as shown:

The wire used to connect the DATA signals from the Data Storage Card to the RS-485
network should be twisted pair.

Before sending a command to the RS485 enabled Data Storage Card, the unit that
the command is intended for needs to be addressed. To send the address, the
following format is used:

X <RS485 Address><line feed>

Note that there should be a character space between “X” and the RS485 address.
After addressing the unit, the command can be sent. The instrument that was last
addressed will receive all subsequent commands sent on the data bus. If the RS485
address specified is “0”, then all RS485 instruments on the bus will receive the
command. The command set used for RS485 is the same as the command set for
USB/RS-232. See section 7.1 for the USB/RS-232 command set.

When using the RS485 bus and sending the “0” address, the instruments will not
respond with the Acknowledge (06H or 6 decimal) or Not Acknowledge (15H or 21
decimal) strings after a command is sent, and will not respond to any Query
Commands.

It is also possible to combine the RS485 address and the desired instrument
command all in the same string using the following format:

X <RS485 Address>;<Command><line feed>

Important note: When communicating with the 620L using the RS485/RS232 port,
results are not saved to the Data Storage Card.
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Barcode Input

The Barcode Input setting can be set to SERIAL#, PRODUCT#, SER/PROD, OFF and
RUN FILE. When the setting is SERIAL#, PRODUCT# or SER/PROD the user can
scan barcodes in the Perform Tests screen before the test is started. When the
barcode is scanned, one of the following messages will appear on the display.

Main Menu

Serial number:

A53207

Press TEST to start testing,.
Press RESET to cancel.

Main Menu

Froduct number:

[E=1d

P TEST *t start testind.
P RESE

re o
re T to cancel .

After the barcodes are scanned, pressing TEST will initiate the test sequence.
Pressing RESET will abort the TEST sequence.

The Data Storage Card allows for the re-scanning of barcodes if the previously
scanned barcode was incorrect. Re-scanning is available in the SERIAL#,
PRODUCT# and SER/PROD modes. Anytime before a test is initiated, the user can
re-scan a barcode. If the user decides to re-scan barcodes when the Barcode I/P
setting is set to SER/PROD, the Data Storage Card will first replace the data in the

133




ASSOCIATED
RESEARCH
AN IKONIX BRAND

Serial Number field, and if the user re-scans another barcode, the Data Storage Card
will replace the data in the Product Number field.

Serial number:

A53207

Product number:

1E—10
Press TEST to start testingd.
Press RESET to cancel.

The RUN FILE selection gives the user the ability to automatically load and execute a
test file based on what barcode is scanned from the Perform Tests screen.

Using the RUN FILE feature will enable the instrument’s output once the barcode is
scanned. Do not touch the DUT at any time when using this feature in order to avoid
potential shock or serious injury.

To completely enable this feature, the user must name the desired test file for a
particular product the exact alpha-numeric code that is on the product’s barcode label.
For example, if Product A has barcode “123456789”, then the test file that the user
would like to run when testing Product A should be named “123456789”. Upon
scanning the barcode, the 620L will immediately execute the test associated with that
barcode. The test file name is limited to 10 characters. However, if the user names a
test file with the maximum 10 characters, this function will still initiate a test when a
product’s barcode begins with those first 10 characters even if the barcode has more
than 10 characters.

WARNING [ When using certain features of barcoding, the 620L’s response to the
TD? and RD x? commands will differ slightly to an 620L with the
standard USB/RS-232 interface. For all types of tests (LLT, RUN) two fields are
added to the end of the standard response when the Barcode I/P setting is set to
SERIAL#, PRODUCT# or SER/PROD. The first field contains the Serial Number
information and the second field includes the Product Number information. Both fields
are included regardless of which of these three modes are selected. The Data
Storage Card will simply substitute a “0” for the field if it is not applicable to the setting.
For example, if a user had their Barcode |I/P setting set to SERIAL#, and scanned a
Serial Number with the value “123456789”, the TD? response for an LLT test could be:
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01,LLT,Pass,500,1.0,135.0,90.0,1.0,1.0,CLOSED,OFF,CLOSED,UL544NP,Ground
To Line,RMS,ON, 1234567890

Note that there is a “0” in the Product Number field because the Barcode I/P setting is
SERIAL#.

When the Barcode I/P setting is RUN FILE or OFF, these fields are not included in the
TD? and RD x? responses.

Operation
The Data Storage Card Results menu can be viewed by pressing the Results softkey
while in the Perform Tests Screen. After doing so the following menu will be shown:

ts Menu
i

Inﬁtr'un':ent}

Data Gard)

Pressing the softkey labeled Instrument will display the detailed results from the
previously executed test file. Pressing the softkey labeled Data Card will display the
Data Storage Card Results menu as shown below:

| t s

:Fass
¥, 0.0154 Delete Rezulth

Delete &1 1]

Transfer F-:-‘:sults}
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==
(=T
==

[T
==l

Total Results
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—
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=
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m=
[TR=]
w =
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o™ |-
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From this menu, the user can view the stored results, delete results, and transfer the
results to the external USB Flash memory drive. To navigate through the results use
the up, down, left and right softkeys on the 620L front panel. The following message
will display if the Delete Result softkey is pressed:

Results

Deleate F:esult}
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Pressing Enter will verify that the user wants to delete all of the results on the Data
Storage Card, and pressing Exit will cancel deleting the results.

The following message will appear if the Delete ALL softkey is pressed:

ts

Lelete F!»:-*sult)

Delete Al l ik
Results? tsp

Total Results

nononos?

The following menu will appear if the Transfer Results softkey is pressed:
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Create Fi

File Name $ueu FiLe

ABCDEFGH I JK
LMNOPQRSTUV
WXYZ

Follow the instructions on the screen in order to create a name for the file you wish to
transfer. There is a limit of 8 characters for the name of the results file. Press the
Enter softkey when you have finished entering the file name. After pressing Enter,
you will see the following message:

Create Fi

Transferring
Results. ..

This message will appear on the screen until the Time Remaining reaches 00:00. For
each transfer, the Data Storage Card will copy all results in the internal Flash memory
regardless if some or all of the results have been transferred before. During each
transfer, the Data Storage Card will create a .txt file that will contain the information for
all of the results. To view this .txt file, remove the USB Flash memory disk from the
Data Storage Card and connect it to a PC with a USB port.

Contents of Results File

The following is an example entry in the Data Storage Card results file for an arbitrary
LLT test:
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00000003,12/13/08,11:07, TEST1,620L,9520014,M01,S01,LLT,Pass,135V,102uA,1.0s

The following table gives a description of each field for the above LLT test.

Field Description

Contents

00000003 Test Entry in Results File

12/13/08 Date of Test

11:07 Time of Test

TEST1 Test File Name

620L Model Number of Testing
Unit

9520014 Serial Number of Testing
Unit

MO1 Memory Number of Test File

S01 Step Number

LLT Test Type

Pass Test Result

135V Test Voltage

102uA DUT Leakage Current

1.0s Test Dwell Time

The first ten fields of the test result shown above are included in each test result
regardless of the test type. The remaining entries are specific to each test type. The
following table shows, in order, the information that will be included in each test type’s
result entry.

RUN LLT
DUT DUT
Voltage Voltage
DUT DUT
c Leakage
urrent
Current
DUT Power Test. Delay
Time
Test Dwell
Time
DUT
Leakage
Current
DUT Power
Factor
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Note: If barcoding is used, the barcoding information will be the final entries in the
results file with Serial Number being first and Product Number being second.

Other Displayed Messages

ts

Delete Hesult)

Data card Alert|'"

The external memory drive is
full, or does not have enough tsp
empty space to save this

file.

Press EXIT 4o continue.

[ERTIY

TR # Total Results

0gooons’y

The above message occurs when the user attempts to transfer results from the Data
Storage Card onto the USB Flash memory drive, but there is not enough empty space
on the drive to save the file. To save the results file, the user needs to create some
empty space on the USB Flash memory drive.

| Data card Alert

The data card’s internal
memory is full: To continue
saving results to the card,
the existing results must be
delated.

Press Exit to continue,

Mame:
NEMW FILE

ur ¥Mowve down
ur *Fade down

The above message occurs when the total results accumulated on the Data Storage
Card exceeds 100,000. The 620L will not allow any more tests to be run unless the
user deletes the results currently on the Data Storage Card or changes the Test
Result setting in the Data Card Settings menu to NONE. If the Test Result setting is
set to NONE, the Data Storage Card will not record test results.
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ts

Leletea Result}

. Ipata card Alert|'"

The external memory driwve is ts}
not connected to the data
card. To transfer the
results, please connect the
external memory driwve.
Press Exit to continue.

Total Results

aooooosy

The above message occurs when the user tries to transfer results from the Data
Storage Card without the USB Flash memory drive connected. To transfer results, the
user needs to have the Flash memory drive connected to the Data Storage Card.

Create File

'Data card Alert

This file name already exists
in the external memory e

Flease use a differernt
name.

Press Exit to continue.

The above message appears when the user attempts to give a name to a results file
that already exists on the Data Storage Card.
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ts

Delete Resul th

. Ipata card Alert|'"”

The internal memory of the

Data Card is nearing tf’
capacity. Transfer and delete
old results, or change the
Test Resul+t setting to Heone.

Press ERIT to continue.

il0s 2ote-d Toatal Rezults
01 LLT

T0.2us Do0000057

w awn
e aun

AMo
“Fa

The above message appears when the total results accumulated by the Data Storage
Card exceeds 99,900. This is a warning to the user that the total results are nearing
the capacity of the Data Storage Card (100,000). When the total results on the Data
Storage Card exceed 100,000, the Data Storage Card will cease saving results. To
avoid this, the user can transfer and delete the old test results, or change the Test
Result setting in the Data Card Settings menu to NONE. When the Test Result
setting is set to NONE, the Data Storage Card will not record test results.

ts

Delete Resul t}

Data card Alert|' "

Cannot transfer results: tshp
The external memory drive is
write-rrotected.

Press Exit to continue.

Total Results

00000057

The above message appears when the USB Flash memory drive is write-protected.
There are two ways to configure the memory drive as write-protected. One is to set
the switch on the side of the memory drive up (towards the drive’s connector). The
other is to configure it through the drive’s properties in Windows.

141



ASSOCIATED

RESEARCH

AN [KONIX BRAND
08 Leakage Current Offset Circuit
The 620L Line Leakage Tester allows for an offset of leakage current measurements
taken during a line leakage test. The purpose of the LLT Offset is to allow the unit to
zero out leakage current associated with the 620L instrument, the instrument leads
and any other integrated Associated Research, Inc. instruments. Since there is a
capacitive value associated with the Associated Research Inc. instruments, leakage
current due to this capacitance factors into the total leakage value displayed during a
line leakage test.

The 620L applies a formula for taking an offset into account:
Displayed Current = V((Total Leakage Current)*2 — (Offset Current)2)

The “Total Leakage Current” is the measure of the total leakage current on the system
including the 620L, other integrated Associated Research, Inc. instruments and the
device under test. The “Offset Current” is the offset current value either specified by
the user or calculated automatically by the 620L unit. These two values are used to
calculate the actual displayed leakage current measurement. The 620L then
calculates the vector sum of the offset value and the total value so that the inherit
leakage of the Associated Research, Inc. instruments is excluded from the
measurements.

Details regarding the Touch Current Display with LLT Offset specifications are shown
below. Note that these accuracies will be the same as the accuracies stated in section
3.1. 620L Functional Specifications for Touch Current Display (RMS) and Touch
Current Display (Peak). These accuracies apply for the specific current range (Ranges
1-6 in Section 3.1):

Leakage Current Offset Circuit

Leakage Current Offset Range 0.0-999.9uA
Resolution 0.1uA
Accuracy Same as the Touch
Current Specifications

Please consider the following:

1. The LLT Leakage meter indicates a value
that is calculated using the formula for
displayed current shown above.

2. The Total Leakage can be calculated as:

Total Leakage = V((Displayed Current)*2 +
(Offset Current)"2)

3. Then the Displayed Current accuracy will
include the Total Leakage Current accuracy
that is the same as the range of the Touch
Current Display (RMS and Peak) accuracy and
Offset Accuracy. When the offset value is

142



ASSOCIATED
RESEARCH
AN IKONIX BRAND

taken by an automatic offset, the automatic
offset accuracy is the same as the relative
range of Touch Current Display accuracy.

Operation of the Offset

This option adds the offset capability to the line leakage test of the 620L. For detailed
information about general test set up procedures, refer to section 4.5. Setting up a
Test. When the LLT Offset Option is installed, the offset parameter will appear along
with the other parameters associated with a line leakage test. Utilizing this feature
must be done through the Setup Test Parameters window.

To setup the offset in a line leakage test, press the “Line Leakage Test” soft key from
the Setup Tests screen. The Line Leakage Parameter screen will now be displayed.
The Line Leakage Parameter Setting screen will appear as follows:

Leakade-H| | NI Meutral CLOSED ’7.

RMS

Leakagde-LO[ 0.0ua] Reverse '
Yoltade-HI |[140.0%

Yoltage-LO[100,0% Sround OFEH ’

Pelay Time[ 0.5s ]
g Meas.

Duwall T

s e z Device ’

Dffset

Praobe I ',
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The user must then set the parameters for the line leakage test. When the Offset
option is installed, the offset selection can be viewed from the Line Leakage
parameters screen.

This is where the user can set an offset. A value can be manually input in the Offset
parameter box or the 620L can be used to automatically take a reading. To manually
input a value use the arrow keys to scroll down and highlight the “Offset” parameter.
Use the number keys to input an offset value. Press the Enter key to set the input
value.

Line Leakagel
Leakade-HI Neutral [CLOSED]) |l

RMS

Leakage-Lo| 0.0ubl|goyerse [_arF P ||
Yoltade-HI [140.0¥

Yoltage-LO|100.0Y Ground OFEN } s
Delay Time[ 0.5s |

Duwell Time[ 0.5s ]| Me2*-
Devicea
Offset 2.00 ua

Frobe

The 620L can also automatically take an offset reading. In order to do this, it is
recommended the user attach any components that should be offset from the total
measurement. This includes other Associated Research, Inc. instruments working as
a system with the 620L (for example, a MedTEST system or an SC6540 scanning
matrix). It is recommended the entire system be setup first before taking an automatic
reading to account for the leakage associated with all testing units. Do NOT connect
the DUT if implementing an offset. For details on how to connect another Associated
Research Inc. instrument to the 620L, please refer to Option 3 in this section. For
details on how to connect an SC6540 scanner to the 620L, please refer to Option 4 in
this section.

From the Line Leakage Parameter screen, use the arrow keys to scroll down and
highlight the “Offset” parameter. A message will come up below the Offset parameter
box: “Press TEST key for automatic offset setting.” Pushing the TEST key will allow
the 620L to automatically read the leakage of the system.
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It is recommended that the offset be performed for each line leakage test. This is to
account for inherit leakage readings on the system under the various fault conditions.
The offset is not universal for the line leakage tests so a reading must be taken on
each individual line leakage test.

There is a set of commands associated with the LLT Offset when this option is
enabled.

LLT Offset Commands and Comianion Queries

ADD Adds all parameters
<test,p1,p2,p3...>

ELO <value> Set LLT Offset Value 0.0 - 999.9uA

ELO?

SAO <value> Set Automatic LLT 0.0 - 999.9uA
Offset Value

LS? List Step Parameters

LS <step number>? List Step Parameters | step number = 1-30
by step nhumber

The LS? command and ADD command will function the same as the standard 620L
but there is an extra parameter for the LLT Offset value included in the list of
parameters as shown in the table below. The LLT Offset is added as the 7" parameter
in the sequence:
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LLT

Leakage-HI

Leakage-LO

Voltage-HI

Voltage-LO

Delay Time

Dwell Time

LLT Offset

Neutral (OPEN/CLOSED)
Reverse (ON/OFF)

Ground (OPEN/CLOSED)
Meas. Device
(UL544NP/UL544P/IEC601-1
UL2601-1/UL1563/IEC1010
UL3101 UL1950/EXTERNAL)
12 Probe

(Ground To Line/ Probe-HI to
Line/Probe-HI To Probe-LO)
13 Extended Meters (ON/OFF)
14 AC/DC (AC+DC,AC,DC)

15 Ranging Mode (AUTO,MANUAL)
16 Leakage Mode (Peak/RMS)
17 Continuous (ON/OFF)

18 Scanner

== O ONOONRARWN=

-

For example, if a test with the LLT Offset option enabled is set in the unit, the LS?
command will display the following parameters:

2,LLT,6000,0.0,100.0,0.0,0.5,0.5,0.1,CLOSED,OFF,CLOSED,UL544NP,Ground to
Line,OFF,AC+DC,AUTO,RMS,OFF

This corresponds to:

Step Number,Test Type,Leakage-HI,Leakage-LO,Voltage-HI,Voltage-
LO,Delay,Dwell,LLT Offset,Neutral,Reverse,Ground,Measuring Device,Probe
Configuration,Extended Meters,AC/DC Mode,Ranging Mode,Leakage
Mode,Continuous,Scanner Setting

Another example for the ADD command is shown below. This would be used to add a
line leakage test with the following parameters:

ADD LLT,6000,0.0,100.0,0.0,0.5,0.5,3.6,CLOSED,OFF,CLOSED,UL544NP,Ground to
Line,OFF,AC+DC,AUTO,RMS,OFF,HLOOHHLL

This corresponds to adding an LLT test:
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ADD Test Type,Leakage-HI,Leakage-LO,Voltage-HI,Voltage-LO,Delay,Dwell,LLT
Offset,Neutral,Reverse,Ground,Measuring Device,Probe Configuration,Extended
Meters,AC+DC Mode,Ranging Mode,Leakage Mode,Continuous,Scanner Setting

NOTE on using this feature optimally:

The formula applied to this option is only accurate if the phase shift between the “620L
system” and the DUT is 90 degrees. This is because the formula for negating the
inherit leakage current on the 620L system is a vector sum calculation. It should be
noted that the term “620L system” refers to not only the 620L unit but also any other
Associated Research, Inc. safety tester integrated with the 620L unit as well as any
fixtures the end user may include to the system. Other instruments and fixtures will
introduce extra capacitance and resistance to the network and will change the
relationship of the phase angle between the 620L system and the DUT.

The following example illustrates this point:
Consider the network in Figure 1 as a simulation for a 620L system and DUT. The
network consists of a 307.3pF capacitor to represent the capacitance of the 620L

system. This is in parallel with a 5MQ resistor to represent the DUT. The voltage
source is generating 120V at 60Hz.

Ttot = 27. 7 Angle(-30. 14

—
Ic=j13_9uAl Ir = 24.Ouk l
120V/60Hz m—— 207.3pF M Ohm
(6201 Capacitance) (DT
—
Figure 1

The two components have the same potential applied across them. Each element will
have its own associated current. Current flowing through the capacitor will be denoted
as Ic and current flowing through the resistor will be denoted as /Ir. The vector
summation of these currents is the total current in the system, /tot. The theoretical
calculations are shown below:

Ir =V/R =120V/5,000,000Q = 24.0uA

Current through the capacitor requires an extra calculation of the capacitive reactance:
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Capacitive Reactance = Xc = 1/(2[1fC) where f is frequency and C is the capacitance.
Xc = 1/(2M*(60Hz)*(307.3pF)) = 8,631,898Q
So Ic = V/Xc =120V/8,631,898Q = j13.9uA.

Then the total current Itot = 24.0uA - j13.9uA. This breaks down into a magnitude and
phase angle:

Magnitude of ltot = [ltot] = V(24.0°2 + 13.942) = 27.7uA
Phase Angle = Angle(ltot) = Tan-1(-j13.9/24.0) = -30.1°

Therefore Itot = 27.7Angle(-30.1)uA

Using the Offset feature on this network, the 620L displays the following:

Offset = 13.9uA

The test is then run. The 620L displays the following:

Displayed Current = 24.0uA

This is a result of the vector sum calculation: 24.0uA = \((27.7uA)*2 — (13.9uA)*2)

The Displayed Current is the current flowing through the resistor. This is because the
phase angle of the 620L system can be considered to be purely capacitive (-90°) and
the phase angle of the resistance is 0°. Since the phase angle between the 620L
system leakage current and the DUT leakage current is 90°, the LLT Offset works
optimally for this application.

If the phase shift between the 620L system and the DUT is not 90°, the Displayed
Current value will not be a valid representation of the leakage current flowing through
the DUT. Consider a second test circuit. This test circuit is shown in Figure 2. The
620L system is modeled by the 307.3pF capacitor. In this case, the DUT is modeled
by the parallel combination of a 1nF capacitor and a 5MQ resistor.
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Ttot = 63 BAngle(-67 97k
R
J/B’= 24 Ty
lIcl = i13.9u4 l:[.:z = 45,204
{6201 Capacitance)
i —
Tdut= 51 2Angle(-62 0%k
DUT Hetwork

Figure 2
From the calculations of the first circuit network, it is known that the capacitive
reactance of the 307.3pF capacitance is Xc1 = 8,631,898Q. The capacitive reactance
of the 1nF capacitor is shown below:
Xc2 = 1/(2NfC2) = 1/(2M*(60Hz)*(1nF)) = 2,652,582 Q
The current through each branch of the network:
Ir =120V/5,000,000 Q = 24.0uA is the current through the 5SMQ resistor.
lc1 =120V/8,631,898 Q = j13.9uA is the current through the 307.3uF capacitor.
lc2 = 120V/2,652,582 Q = j45.2uA is the current through the 1nF capacitor.

The current flowing through the DUT is a combination of the current flowing through
Ic2 (the 1nF capacitor) and the resistor:

Idut =(24.0Angle(0°)+45.2Angle(-90°))uA = (24.0 — j45.2)uA = 51.2Angle(-62.0°)uA
The total current is then Itot=(24.0Angle(0°)) + 13.9Angle(-90°) + 45.2Angle(-90°))uA
ltot = (24.0 — j13.9 — j45.2)uA = (24.0 — j59.1)uA

Thus Itot = 63.8Angle(-67.9°)uA

Once again the Offset feature is implemented to offset the current flowing through the
capacitance of the 620L system:
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Offset = 13.9uA

The test is then run. The 620L will then calculate the displayed current value:
Displayed Leakage = 62.3uA

This is a result of the vector sum calculation: 62.3uA = V((63.8uA)*2 — (13.9uA)*2)

However, the calculated value of the current flowing through the DUT is 51.2uA. In the
first circuit the current through the DUT has a phase angle of 0° because it consists of
a pure resistance. The introduction of the 1nF capacitor to the DUT in the second
circuit causes the phase shift between the 620L system and the DUT to change from
90° to 62° (Idut = 51.2Angle(-62.0°)uA). As a result, the calculated value for displayed
current does not match the theoretical value calculated above.

The above example illustrates that the phase relationship between the offset current
associated with the 620L system and the current flowing through the DUT is critical.
This phase difference must be 90° in order for the vector subtraction to calculate
displayed current to represent the true value of the leakage current flowing through
the DUT.
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You will find in this manual a copy of the
DID YOU KNOW? "Certificate of Calibration". It is recommended that
you have this instrument recertified at least once
This instrument has been per year. Associated Research, Inc. recommends
fully calibrated at the factory you use "Calibration Standards" that are NIST
in accordance to our traceable or traceable to agencies recognized by
published specifications and NIST to keep this instrument within published
with standards traceable to specifications. Unless necessary, do not
the National Institute of recalibrate the instrument within the first 12 months.
Standards & Technology .
(NIST). End user metrology standards or practlce_s may
vary. These metrology standards determine the

measurement uncertainty ratio of the calibration
standards being used. Calibration adjustments can only be made in the Calibration
mode and calibration checks or verifications can only be made while operating in Test
mode.

Note: Verification should be performed before and after calibration. Calibration
effects will only be noticeable after exiting calibration mode.

9.1. Warranty Requirements{ TC" Warranty Requirements "\I2 }
Associated Research, Inc. offers a standard three-year manufacturer’s warranty. This
warranty can be extended an additional two years provided that the instrument is
returned each year to Associated Research, Inc. for its annual recertification. In order
to be eligible for the extended warranty instruments must be returned to Associated
Research, Inc. for certification service at least once every twelve months.

A return material authorization number (RMA) must be obtained from Associated
Research, Inc. before returning this instrument for calibration. To obtain an RMA
number or for information regarding our warranty, please contact our customer
support representatives at 1-800-858-TEST (8378).

Required Calibration Equipment
Adjustable AC power supply, 0-277 Volts, 10kVA
Adjustable AC function generator, 20mV resolution
Adjustable DC power supply, 0.032-30 Volts
0-277 VAC voltmeter
0-30 VDC voltmeter
0-40 AAC ammeter
0-4 mADC ammeter
0-10kW power meter
50 @ 200 Volt load resistor (40A, 10kVA)
60Q @ 240 Volt load resistor (4A, 1kVA)
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