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EMF 2 and EMF 6 Precision Electrochemistry Interface
with Graphics Software for Win 98/NT/ME/2K/XP/Vista/Win7/Win8
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1 Getting Started
Minimum Hardware Requirements

486 PC or better, with at least 32 MB RAM.
one free USB port

internet connection, for installation only
Windows XP or newer

Note: The hardware and software will run under Windows 98/ME/Win2000. Contact
the factory for installation details. Operation is the same.

Before you begin

You need either an EMF 2 or an EMF 6 with the wall-mount power supply and a USB
cable. For a 32-bit operating system, do not plug in the USB cable until instructed to do so.

The EMF 2 and EMF 6 connect via USB. Drivers are required in order to communicate
with the hardware. The driver for 64-bit Windows is signed, and will install automatically.
For 32-bit Windows, the driver installation instructions follow in the next section.

In all cases, you will need to download and install the free application software.

2 Hardware Installation

A. Power and USB Connections

The EMF 2 and EMF 6 are supplied with a wall-mount power supply. If it is of the
interchangeable plug variety, first, install the appropriate plug. Be certain it snaps all the
way into place, or a shock hazard could result.

Plug in the power supply at both ends. These instruments are very low power devices, so
no power switch is necessary. For lowest power consumption when not in use, use a
switched power outlet.

The USB cable plugs into both the EMF 2 or EMF 6 and your computer. Each physical
USB connector is treated individually, so it is best to always use the same one. Multiple
instruments can be installed on multiple USB ports, and they will remain independent.

For 64-bit Windows, skip to section 2 C.



B. Driver for Win XP (32-bit)

Before you plug in the USB cable you must download the correct drivers for your hardware.
Do not allow Windows to install the "default driver". The default driver will not function, and
will take extra work to uninstall.

At www.lawsonlabs.com, navigate to the EMF 2 or EMF 6 page and select Software, then
Drivers. Next, download the file called install.zip.

v lawsonlabs, com/Download Manuals-DriversfiModel _301_302/M30x_5PjsharedfarchiveContents! _MisciInstal.zip

Opening Install.zip g|
‘au have chosen ta open:

[Z7] Install.zip
which is: zip File
from: http: ffww.lawsonlabs,com

Wehat should Firefosx do with this file?

O g

(%): 3ave File

[] oo this automnatically For files like this from now on,

Locate install.zip where your browser places downloaded files. Right click on install.zip and
chose “Extract All”.

Mame Size | Tvpe Date Maodifisd
F—— 287 KE Compressed (zippe...  7/13(2015 8:37 AM
Open
Search...
Explore

Extract all...

3)_: Morton Business Suite ¥
© Show Yersions, .,

COpen With 3
3 MagicIS0 3

Send Ta +

Cut

Copy

Create Shartout
Delete
Renarne

Properties




Click “Next”

Extraction Wizard El
Welcome to the
Compressed (zipped)
Folders Extraction
Wizard

The extraction wizard helpz you copy flles
from inside a ZIF archive.

To continue, click MNest.

Mext > l[ Cancel

The default location for extracted files will be in a sub-folder called install. You can place
your files wherever you chose. These files should only be needed once, so the default
path is fine, as long as you note the exact path.

Extraction Wizard E|
Select a Destination et
Filez inzide the ZIP archive will be extracted to the location you
chooge.

Select a folder to extract files to,

Filez will be extracted to thiz directany:

d Settingz'.My DocumentshD ownloadsh hstall

Browsze...

Extracting...

[

J

[ < Back “ Mext > l[ Cancel ]




Click “Next”

Extraction Wizard

Select a Destination o
Files inzide the ZIF archive will be extracted to the location you

choosze.

Select a folder to extract files to.
Files will be extracted to this directon:

d SettingziMy DocumentzhDownloadsz I nstal

Browse. .
Pazsword.
Extracting...
[-------------------- ]
<Back [ Mest» J[ Cancel ]

Select “show extracted files” option, if not already selected, then click “Finish”

Extraction Wizard

Extraction Complete ——
Files have been successfully extracted from the ZIF archive.

Files have been successfully extracted to the following
directary:

CADocuments and Settingz\Timskp D nstall

To zee wour extracted files, check the box below:

Press finish to continue.

< Back [ Firiish ][ Cancel




A folder opens up showing the extracted files.

Remember the location of the extracted files — you will need to know the location in the
next step of the installation.

& C:\Documents and SettingsWy Documents\Downloads\install

File Edit ‘iew Favorites  Tools  Help

& 2, TJL /'- ) search Folders ¥ [ x n mv

fddress || ) Ci\Dacuments and Settings) My Documents|Downloadst Install

Mame Size  Type Date Modified
LL_USEZk.sys 33KE  System File 7/9/2015 11:48 AM
DL _USEZK.INF SKE Setup Information 7/9/2015 11:48 AM
SBLL_USE.ini 3KB Configuration Setkings  7/13/2015 9:05 AM

Connect the power supply to your EMF2 or EMF 6, and plug in the USB cable at both
ends. The Windows installer will appear as shown below.

Select “No, not this time” for the Windows Update connection and click “Next”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for cunent and updated software by
looking on wour computer, on the hardware installation CO, or on
the Windmmz pdate wWeb zite [with pour permizzion).

Fead our privacy policy

Can wWindows connect to Windows pdate to search for
software?

) Yes. this time only
{1es, now and every time | connect a device
{#1 Mo, nat this time

Click, Mext to continue.

Mewt > l[ Cancel




Select “Install from a list or a specific location” and click “Next”.

Found New Hardware Wizard

Thiz wizard helpz you install zoftware for:

Lawson Labs, Inc. USE Data Acquisition HdwrVer-04

L'J If your hardware came with an ingtallation CD
“4& or floppy dizk. insert it now.

what do pou want the wizard to do’?

) Install the software automatically [Recommended)

(®ilnztall from a list or specific location [Advanced§

Click Mext to continue.

< Back H MHest » l[ Cancel

Use the “Browse” button to set the location to the "Install" folder where your extracted the
files were placed, then click “Next”.

Found New Hardware Wizard

Please choose your zearch and installation options.

() Search for the best diver in these locations.

Usze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be inztalled.

[]5earch removable media [floppy, CO-ROM...]

Include thiz location in the search:
and Settingzity DocumentsiD ownloads\nstall w

() Dan't search. | will choose the driver b install.

Chooze this option to select the device driver from a list, “Windows does not guarantee that
the driver you choose will be the best match for vour hardware.,

[ < Back H MHest > ][ Cancel




The 64-bit drivers are signed. The 32-bit drivers are not signed. There is no need for
concern. Click “Continue Anyway”

Hardware Installation

Please wait while the wizard installs the software. ..

The software vou are installing for this hardware;

t;

Lawson Labs, Inc, USE Data Acquizition Hdwrer-04

has not pazzed Windows Logo testing to werify itz compatibility
with Windows P, [Tell me why this testing is important. ]

Lawson Labs, Inc. USBE Data Acquisition Hdwr/er-04
%b Continuing your installation of thiz zoftware may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue A ay ] [ STOP Installation

Windows should then install the driver.

Found Mew Hardware Wizard

Please wait while the wizard installs the software. ..

% Lawsaon Labs, Inc. USE Data Acquisition Hdwrer-04

IS

a7, =

Setting a system restore point and backing up ald filez in
cagze vour suztem needs to be restored in the future,




The taskbar will show a message indicating successful installation.

10:48 AM
Manday

= 7i13i2015

jr} Found New Hardware

Your new hardware is installed and ready to use,

C. Driver for 64-bit Windows, including Win 7/8/9
Note: You need an internet connection for this step.
Connect the power supply to your EMF2 or EMF 6 and plug in the USB cable at both ends.

The Windows installer should run automatically. You may or may not see a notice
indicating your hardware is ready for use.



3 Software Installation

At www.lawsonlabs.com, navigate to the EMF 2 or EMF 6 page and select Software.

Click the "graphing app" link to download the archived files.

Lawson Labs, Inc, X

wBe U 34 A& &

6 lawsanlabs, com/EMFZ_EMFE_Graphingapp, htrl % Search

EMF2 / EMF6 User Application Software

graphics screen text screen

graphinlg app Best far
2k/HPAISta/ 78 electrochemistry
application

save and open archive at the following link for WinxP driver installation files:
WinXP Driver Installation Files
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Save the LL_USB_Graphics_user.zip file.

E Lawson Labs, Inc,

[ | | Q, search

! é ) lawsonlabs,comEMFZ_EMFE_Graphingspp, htnl

Opening LL._USB_Graphics_user.zip

¥au have chosen to open:

[7] LL_USB_Graphics_user.zip
which is: zip File (277 KE)
fram: http: e lavwsonlabs. com — text screen

What should Firefox do with this File?

O cpennn
graphing aj ] :
ok /)pYista © zave Flie

[ oo this automatically For Files like this From now on.

[ Ok ] [ Cancel l

T TSt e files:

Save and opETTET Ty E S T TR Ig TR T T
WinXP Driver Installation Files
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Locate " LL_USB_Graphics_user.zip" where your browser places downloaded files.

% C:\Documents and Settings\Tim\My Documents\Downloads

File Edit ‘View Faworites Tools  Help o
0 Back ~ () tr / ) Search |~ Folders ¥ L x m m-
Address I3 C\Dacuments and Settings! Tim| My DocumentsiDownloads b a Go
Folders X Mane Size  Type Date Maodified
@ Deskkop ] LL_U5E _Graphics_user.zip 277 KB Compressed (zipped) Folder  7/20/2015 2:50 &AM
= u My Documents [F installDriverEMFZ_EMF&.zip 31 KB Compressed (zipped) Folder  7/17/2015 11:20 &M
# I3 Arduino ﬁ%‘P.ﬂssist_Std.exe 8,442 KE  Application 5/28/2015 7:33 AM
) Abmel @6622hb1xp2k.exe 339KE  Application 5/26/2015 1:55 PM
# [ Atmel Studio @6622hb1vista.exe 339KE  Application 5J26/2015 153 PM
= 3 Downloads install_flash_plaver.exe 17,744 KB Application 5/19/2015 10024 &M
# [ installDriverEMFz_EMF&.zip
é Iy Music
# (2} My Pictures
E My Videos
w

Right click on the zip file and chose “Extract All”.

Extraction Wizard E]

Welcome to the
Compressed (zipped)
Folders Extraction
Wizard

The extraction wizard helps you copy files
from inzide a ZIP archive.

To continue, click Mext.

MHewt » ][ Cancel

12



The default location for extracted files will be in a sub-folder called
"LL_USB_Graphics_user". You probably would prefer another name and location.

Extraction Wizard

Select a Destination
Files inzide the ZIP archive will be extracted to the location you
chooze.

Select a folder to extract files to.

Filez will be extracted to thiz directan:

y DocumentzhDownloads4LL I1SB Graphics I.J:E:Eer

|

Extracting...

[

[ ¢ Back ” Mewut » ][ Cancel ]

Click the Browse button to navigate to the desired location. You can create a new folder
first, if desired, or you can copy the extracted files to the desired final location afterwords.
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Click Finish, when done.

Extraction Wizard

Extraction Complete
Filez have been succesziully extracted from the ZIF archive.

Filez have been successfully extracted ta the fallowing
direchony:

C:ADocumentz and Sett SLL_UUSB_Graphics_user

To gee your extracted filez, check the box below:
Show extracted files

Preszz finish to continue.

Finish ] [ Cancel

You should see these files in your application folder. The .html file is instructions.
The LL_USB_Graphics.exe file is your application. The other files should take care of
themselves.

& C:\Documents and Settings\Tim\My Documents\DownloadsM L_USB_Graphics_user |:||E|rz|

File Edit Wiew Favorites Tools Help -."'
\_"):. \_/I lﬁ Pl ! Search (T Folders = |3 x @ v

fddress |B Ci\Documents and Settings) Tim My DocumentsiDownloads\LL_USE_Graphics_user w | Go
Mame Size Tvpe Drate Modified

}CHDFFset.ini 1kE Configuration Settings TI200Z015 10519 AM

[FcopyIni.bat 1KE MS-DOS Batch File 742012015 10:19 &AM

G}] LL_UsBzk, dil 436 KB Application Extension TI200Z2015 10019 &AM

9. LL_IUSE_traphics.exe 452 KB Application TI2002015 10019 &AM

_}MSDx_ng.ini 3KB Confiquration Settings TI2002015 10019 &AM

MMKeep_LL.bin 23KE BIN File 7/20/2015 10:19 AM

EMMKeepop_LL.exe S1KE Application 71202015 10:19 AM

|&| Y& _UsE_Graphics_Instructions. bkl QKB  Firefox HTML Document FI20/2015 10:19 aM
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Right click on the LL_USB_ Graphics.exe file and select Run as Administrator. If you see a
security warning, click Run.

® C:\Documents and Settings\Tim\My Documents\Downloads\M L_USB_Graphics_user E]@|E|
File Edit ‘iew Favorites Tools  Help ﬂ.

;\H}Back -.\‘_:J l.ﬁ pﬁearch H___L' Folders I':::“ k'3 x Q v

Address |b CADocuments and Settings) Tim\ My DocumentsiDownloadsi\LL_IJSE_Graphics_user

W Gu:u

Mame Qpen File - Security Warning £|
& CHoffset.ini
ElcopyIni bat The publizher could not be verified. Are you sure you want to
LL_LISBEk.u:III 4 run this software?
(5. LL_USE_iGraphics. exe 9 ﬁ Mame: LL_USE_Graphics.exe
MSIIIx_ng.ini Publizher: Unknown Publisher
MMKeep_LL.I:un Type: Application

EMMKEEpop_LL.exe

[8] VE_USB_Graphics_Instructions html From: C:\Documents and Setkings) Tim\ My DocumentsiDo., .

[ Run ][ Cancel ]

Always azk before opening thiz file

Thiz file doez not have a walid digital zsignature that verifies itz
publizher. vou should only run software friom publizhers pou trust,
How can | decide what software to run’?

15



4 Operation
A. Location of controls

You should see the main panel on your screen. Controls and indications are numbered
below, with a key for easier locating.

= L U508 Graphics wversion B.10.15

13

i

1 ——
.

I ———

o

S
L~ 1
— 1
1
1
e 1

Lodo Scake (off)

lacoy | me=rnel . show
cl=er oraphic screen 5 Dsta Feate IINL;
i

1. Click #1 or #27 to exit. You will prompted to optionally save any changed settings.
2. Click to establish communications (only needed once per session).

3. If you fail to establish communications, click here for more information.

4. The scan number during acquisition is shown here.

5. You can enter any number between 1 and 128, or select from list. This is a running
average so it does not affect your scanning rate. Higher numbers yield smoother data, but
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longer settling times.

6. The Internal Data Rate is crucial for noise reduction. Normally, it should be set to line
frequency, either 50 or 60 Hz.

7. You must enter the Device ID number for your EMF unit here. The Device ID is found on
the bottom of your instrument.

8. Click here for a fresh graphics screen.
9. Toggles Auto scaling for the vertical axis.
10. Toggles the application of saved offsets, if any.

11. Click to record the present voltages as zero volts. When these offsets are applied, the
voltages on all channels will read zero. This step is normally only done once.

12. Data in volts is displayed here during a run. The EMF 2 will display up to 2 channels.
The EMF 6 will display up to 6 channels.

13. Edit the positive full scale voltage here when Autoscale (#9) is toggled off. Must be
greater than negative full scale (#15). Press Enter key to apply. Graph scale settings are
saved for future sessions. Saved graph settings can be restored by stopping and restarting
the scan.

14. Volts per vertical division. This number is calculated, and can not be edited.

15. Edit the negative full scale voltage here when Autoscale (#9) is toggled off. Must be
less than positive full scale (#13). Press Enter key to apply.

16. Instrument status.

17. During a run, the elapsed time in seconds at the left-hand edge of the graphics screen.
18. Click a channel number to toggle whether this channel is plotted. Only channels
selected in setup scan channels (#21) will be available. Adding or removing a channel from
the plot does not change the scanning sequence or the data logging files. It does change
the Autoscaling.

19. During a run, the total elapsed time, in seconds, since the start of the run.

20. Toggle between text and graphics display (does not affect data collection).

21. Click for setup panel, see below.

17



22. Toggles data collection. Click once to start, and click again to stop a run.

23. Check the Log Data box to save your data in a text file. You can uncheck and recheck
the box as you like. The file will show data marked with the time since the start of the run
so the time is preserved when data is not saved.

24. Enter the desired time duration for one graphics screen here and press the Enter key to
apply. Ten seconds is the minimum period.

25. Click here to add a time-stamped comment in the right hand column of the data file.
26. Minimize

27. Exit

Not shown: A text display of the voltage and time at the cursor position will show near the

vertical axis.

B. Text Screen (#20 above)

= LI USB Graphics version B.10.15

Multi-Charnel Scan Data Scan # : |00000016 |

Chan 1 ( ( ( Chan b Chanb

[ = |

graph elapsed
el N SR | EG
I |Inte [ T T scan 116 T
|DEVID. Eizl :Z?a?;?;w' | ] show ” EXIT I

avg

msgs
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1. Scan number
2. Up to 6 data points are displayed

Click the "Graph Scrn" button to return to the main panel

C. Basic Operation

1. Start the software by right-clicking and selecting "Run as administrator". That should
only be necessary the first time the software is run so that it can self-install.

2. Enter the Device ID number in the lower left. Every device has a unique iD. The Device
ID is found on the bottom of your instrument.

3. Set the internal data rate to 50 or 60 Hz to match your line frequency.
4. Change the running average, if desired. The default is 4.

5. Click the Signon button to establish communication. The Status indication should
show Ready.

6. Define your data collection as described in Scan Setup, below.

7. Click Start Scan to begin data collection, and Stop Scan to end.

D. Scan Setup

Click Setup Scan Channels to bring up the Misc scan setup screen.

1. Check adjacent boxes to include channels in a scan. The enable "multi-channel" box
(#7) must be checked in order to scan more than one channel. For fastest multi-channel

acquisition, begin with channel 1.

2. The Internal Data Rate is shown here for reference. To change the Internal Data Rate,
enter it on the main panel, #6.

3. The Minimum scan interval in seconds is calculated from the Internal Data Rate and the
number of selected channels. Your screen will attempt to update at this interval during a
run.

4. With data reduction set to 1, each scan interval will record as a line in your data file. To

19



reduce the size of your data files, any integer number of scan intervals can be block-
averaged for each line in the data file. Here, the scan rate is 2 Hz and the data reduction
factor is 2, resulting in data being saved at a 1 Hz rate. If set to 120, data would be saved
once a minute.

5. The log file interval in seconds is displayed here. Change #4 above to change the
interval.

6. Single and multi-channel scans are now supported. Toggle by checking/unchecking box
#7.

7. Toggle scanning mode- In single-channel mode, data arrives from the selected channel
at the Internal Data Rate. In multi-channel mode, acquisition is slower to allow for channel
changing and settling times.

8. Click Recalculate to see the result of any changes.

9. Click Cancel to leave setup without saving any changes.

10. Click Close to save and return to the main panel.

. Misc scan setup

Chan—:> 1 | 2 | 3 | 4 : g | B
1 _|7 lw T T T | l_l ||r|ternal Drata Rate is |5I:I.I:IIZI |Hz_ -2
2 L A I |ru1ir'|imum scaninterval: | 50000 = 3
L L
4 ([ B B B \\g I |Data reduction factor in seconds: |2 -
5__|_ rr N T |Lu:ug file irteral: |1 -l s
8 |IC T O \Jj _
] . - — G
7 - - - - - '_\,\ |scanT§.-'pe. MULTI_CHAR_SiCAM
E_l__ r - r r N [ enable multi-channel = 7
g |r  r r r r 1
w|lr - - - r
11 [T B B B N N - .
S Fr r rr r Click a button below to finish
13 |1 B B B N I Save channel selections and
1T|__ - - r r r Fecalculate Scan Interval I
E_l_ r B - I r Cancel and Leave -— g
16 | [ B » B B B

CLOSE = w0
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E. Offsets

1. Each EMF channel has its own small offset associated, typically less than 1 mV. These
offsets can be stored and used to cause each channel to read zero when the input is
shorted. To create an offset file, begin a scan with all inputs active and electrically

shorted using the terminator plugs provided. Put the ground switch, or jumpers, in the
SAFE position. After a few minutes, click Save Offsets. You will be prompted to confirm,
since the old offsets will be lost. Afterward, when Use offsets is selected, all readings will
be very near zero.

2. Thereafter, those offset corrections will be stored and available each time you start your
software. For corrected or uncorrected data, toggle the Use offsets button.

NOTE: If you save offsets without zero volts applied, or with floating input channels, or
without a ground connection, subsequent data may be drastically shifted. You can always
turn off "apply offsets" to confirm uncorrected data.

F. Data Files

The data files are placed in the working directory and are named using the starting date
and time. For example, the file shown below is named "8-14-2015_ 13.56.19.ixt". A new file
is created for each Start Scan. Checking and unchecking the Log box during a scan will
result in gaps in your log file. Note that the first column in the file shows the time in
seconds since beginning the run. Data is in volts. Below is a sample 3-channel data file
recording at a 1 second interval. Logging was turned off between 12 and 24 seconds.

NOTE: Depending on your computer's User Access Control settings, the data files may
appear in your VirtualStore path.
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[P 8-14-2015_13.56.19.txt - Notepad =10 x|
File Edit Format Wiew Help

Time / = [chan 1] [chan 2] [chan 3] =
Qoooool. 0 —.Qoool2 1.345862 —. QOoog2 —
Qoo0002 .0 —. Q00008 1.345560 Salelalelels]
QOo0003, 0 -, 0ooolg 1.345855 L O00003
Qoo0ood .0 —.QOooos 1.5455660 000006
QOooo0s, 0 -, Qoo003 1.3455864 Rilelelelsk
Qoooooa, 0 —. Q00005 1.345862 000003
Qoo0ooy. o0 —. Q00009 1.3455863 —. 000003
QOOoQ0E, 0 - 0oo0ls 1.345864 -, 00oo0a
Qoo0009, 0 —.Q0o0Lh 1.545569 —. 000o0ea
Qoo001L0. 0 —. Q00010 1.345873 —. Q00000
Qooooll. O -, 0ooolg 1.345848 -, 0ooo0g
Qoooolz. 0 —. Q00010 1.545542 —. 00000l
QOooodd, 0 —. Qo002 0 1.3334%94 -, 0oo0l4g
Qoo0o2s.0 —.QOoo2l 1.34a0583 —. Q0ool2
Q0oo002a. 0 —.QooDz22 1.34a058 —. 000010
QOoo02y. 0 —. Qo002 0 1.348055 -, 00oo0a
Ooo002E. 0 —.Q0o0Lh 1.54a059 —. 000009
Q0oo00029.0 - Q0ool’y 1.34a058 —. Q00o0y
Qoooos0. 0 —.QO001Ls 1.34a050 —. Q00a0%9
ooo0os1. 0 —.Q0001s 1.34a054 —. 000o0ea
QOoo0s2. 0 -, 0oo0ld 1. 348060 -, 0Oooo7
Qooooss. o —.QOo0ls 1.34a0587 —. Q00005
0o00034.0 —.Q0001s 1.34a057 —. 000003
QOo00s5. 0 - OO00ls 1. 348060 -, 000003
ooo00sa. 0 —.Q0o0Lh 1.34a064 —. Dooooz2
QOoo0sy. 0 -, 0oo0l4 1. 348063 -, 000005
Qoo0osE. 0 —.QO00lS 1.34a0587 —. QOooQy
Q0oo0039. 0 —.QOool’y 1.34a059 —. DOooo4
QOoood4 0, 0 -, 0oo0ld 1.348058 -, 00oo0a
fveraging: ]

Internal Data Rate: &0

FMumber of Scans: 1a0

Started: 8/14,15, 1:56:17 pm -
Finished: 8/14,15, 1:56:57 pm

1] | Ay
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5 Troubleshooting

A. Can't connect
1. Wrong ID number?

Double check that the number on the bottom of the instrument case matches the number in
the DevID box.

2. Is there a duplicate application open, or another program that talks to the same
instrument?

You cannot share the instrument between open applications. The first program will own it,
and will block out all other applications.

3. Was there a recent software lock-up?

If an application accessing the instrument is not allowed to close properly, you may need to
reboot the computer to regain the USB connection.

4. Double check cable and power.

If everything else looks right, use the Device Manager and select Hardware, Then view the
USB section. You should see a Lawson Labs device in the list marked as working properly.
If you do not, refer to the hardware installation section.

B. Noisy data

1. The internal data rate should match your line frequency.

2. Are terminators in place on unused channels? Open channels can cause increased
noise.

3. The EMF 6 has a thumbscrew on the back panel for earth grounding. The EMF 2 has
screwdriver terminals labeled G for Ground for that purpose. A wire from Ground to a water
pipe or ground rod ground may improve noise rejection and should not cause a ground
loop.

4. There may be another grounding issue. There should be one, and only one ground per

solution. No ground will cause problems, and duplicate grounds will form ground loops.
See the next section for a grounding discussion.
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C. Wrong data
Almost always, wrong data is due to input connection problems.

First, make certain all inputs are connected to intact electrodes, or are shorted with
terminators.

Check the grounding switch on the EMF 6 or the ground jumpers on the EMF 2. The SAFE
position is a good place to start. For optimum performance you will want to use the DIFF
position for true differential inputs. Three wires are needed for true differential. Those are +
in, -in, and ground. Only the instrument input current should flow in the + and - wires. Any
ground current will flow in the third wire.

Optimal connections, true differential:

One and only one non-critical connection from each solution to Ground at the instrument.
Reference electrode to REFERENCE input (minus in)

Working electrode(s) to positive input(s)

Next best:

Without the solution ground wire, use the SAFE switch (or jumper) position.

NOTE: If any one channel is driven outside the specified input range, other channels may
read incorrectly.

D. Occasional large data excursion, say, twice a minute to twice an hour.

Usually means missing ground connection. See above.
E. Step changes at erratic intervals, sometimes followed by long settling times.

This is the classic ground loop symptom. Step changes may correlate with HVAC or with
cycling of other equipment. Locate and remove the redundant ground connection.
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EMF 6 BLOCK DIAGRAM
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EMF 2 BLOCK DIAGRAM

EMF2 Standard Version

for commen connection

GROUND —<|7

Optional Terminator Board

All inputs must be no more than six volts from GROUND

i Input Channel 1 + :

: P : Output +

|  BNC |

! Input Channel 1 E i

i Combination [N ) - SAFE DIFF i

' Half Cell 1 E 27channe_l 24-BIT
! . ' differential AD

| Install terminators and L] multiplexer

' SAFE jumpers on :

i unused channels :

! Input Channel 2 + : Output -

: BNC ;

! Input Channel 2 -E F .

i Combination — L1 SAFE DIFF

' Half Cell : Isolated
i ] Best is DIFF position o8t
! ReferencelN —— ; with third wire from | :mrI:u e
: BNG : GROUND to solution nterface

26



