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INTRODUCTION

The handheld digital microohmmeter mo20044 is an extremely
advanced color touch display instrument capablepmividing performance
found in laboratory instruments.

> Numerical and graphical representation of the mesas

| 2 Language selectable between Italian and English

> 32000 measuring points / 4 measurements per second

| 2 7 ranges from 320D to 320Q:2 (from 100n® to 1002 of resolution)

| 2 choice of automatic or manual range measurement

> 2,8" color touch display with 320x240 pixels

| 2 bar graph

> choice and display of the extent of measuremketiriig

> Auto Shut Off selectable

> backlight adjustable between 10% and 100%

| 2 7 different auxiliary measures of resistance aesistivity compensated
and not compensated with temperature on the lodiglgferent
materials and settings by the user

| 2 relative measure of absolute and percentage tgferned both to a
reference measure and to a set value

> minimum and maximum measurements

> battery charge status indication

> operation with 5Ah lithium battery

Accuracy, number of measurement points and rdealutmenu in
Italian and English, as well as reduced size anijiwiemake this instrument
certainly unique considering that it is mainly imied for use in the field. In fact,
the presence of internal rechargeable batterieaselthe need for mains voltage,
with an autonomy that can reach tens of hours.

A lot of information is present on the main windowgether with the
measurement, but by accessing other windows ib$siple to set and select the
desired operating conditions and the parametersecning the secondary
measurement, as well as view the measurementraph.g

On the front there are four bushings+( A-, V+, V-), two of which
provide for the measuring current and two for tleéedtion of the voltage drop
across the resistor. The four-wire method maké@ssénsitive the measure from
resistance of the wires that carry the current thiedvarious contact resistances
in the circuitmicroohmmeter - test leads - unknown resistaite input signal
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is then amplified and compared with the referemternal resistance: the result,
properly prepared and processed by a microprocesssitown on the display.

The numerous windows displayed will be illustraieddetail on the
following pages.
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MAIN window

2407.5 .onm

ON Batt

AHId: ON
ASO: 29m
Bkl: 100%
Temp. Pg:ran Relative Sat;t;nsd.
a | Auto m"‘ Filter
ax
v Hold Ze10 Setup
Rel

20044 High Performance Microohmmeter

Main measure

In the upper part of the window, the main measurgnie displayed together
with the unit of measurement.
Depending on the color, other information is prexdd

Green The measure is fully valid and correct.

Red The measurement is in Auto Hold, ie "frozen" oe thst valid
measurement before the opening of the currentitirc
Auto Hold can be activated / deactivated in ST UP window.

Light blue  Together with the flashing, it indicates that thi scale of the
measurement has been exceeded with the w@ivig.

Bar graph

It provides the same indication as the main measurtein the form of a bar graph.
If the measurement is correct the bar is green stads from the left side and
extends to the right.
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Conversely, if the measurement is negative (bectdngseurrent terminals have been
incorrectly connected inverted with respect to toétage ones) the bar is orange
and starts from the right side extending to the.lef

Secondary measure

Immediately below the bar graph there is the aredicdted to the secondary
measurement that can be chosen from 7 differenioropt selectable in the
SECONDARY MEASUREMENT window, plus another 6 measurements that can
be directly activated by tHilin Max] andZero Re| button.

In this area, both a brief explanation of the clhosecondary measure and, in the
line below, the value of the secondary measurévieng

On the basis of the parameters set in the othedtomis, the calculated values of the
secondary measurement can also be considerablratiff for some orders of
magnitude, from the main measurement. This willooee clearer when we talk
about selecting the secondary measure.

Auxiliary information
Range Indicates the selected range
Imeas Indicates the current used for the measurement

Current Loop Indicates whether the current loop is
open > OPEN written in red or
closed > CLOSED in green

Filter Indicates the filtering value in the sequence-4-216-32-64-
1-2-4 -..... corresponding to the number of asitjons used to
perform the average with which to represent thénm
measurement.

The desired filtering is selected using {Réter| button.

Bzz Indicatesi f the buzzer is
active - ONor
deactivated> OFF
The function of the buzzer is to acousticallyidade that a
button has been pressed.
It can be activated / deactivated in 8 €TUP window.

AHId Indicates if Auto Hold is
active - ONor
deactivated> OFF
The function of the Auto Hold is to "freeze" tlast
measurement made before the opening of the dwirenit, so
as to have the measurement even with the leadsntiected.
It can be activated / deactivated in 8 TUP window.
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ASO If active it indicates the remaining time, in mias, to the
instrument's Auto Shut Off, while if it is dis&ll, the message
No.

When the battery is completely discharged, autmma
shutdown occurs even if the Auto Shut Off time hat
expired or has been deactivated.

In the last minute before the auto shutdownyémeaining time
is indicated in seconds.

By pressing any button the Auto Shut Off timeurass from
the selected value.

The setting can be selected in 8&TUP window but, apart
from the main window, in all the other windowsgluding that
of the graphic viewer, the Auto Shut Off timemnisver active
and the instrument can switch off only after skeéected time
has elapsed, when the main window is displayeéadt, the
graphic viewer allows a representation of unkaitiuration,
regardless of the setting of the ASO timer.

ki Indicates the backlight percentage of the scremiable
between 10% and 100%.
It is selectable in thEETUP window.

os)

Batt Indicates the state of charge of the instrumatteby while
changing the color from green (fully charged dxaf} to red
(low battery).

Buttons

Temp

Opens the window for setting the temperature pat@nsteroom temperature,
final temperature, temperature coefficient alphipetof material.

ire Param.
Opens the window for setting the parameters rajdtinthe cable: area, diameter

Q
Py >
o
)
>
«Q
~—
>

elative
Opens the window for setting the relative referevelee.

Second Meas

Opens the window for selecting the desired secgnai@asurement.
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4]

Select the higher ohmmetrically range, until reagtthe range of 32@R

vl

Select the lower ohmmetrically range, until reaghime range of 320Qp.

Activates / deactivates the automatic range selectiode.

It is not possible to activate this mode if thechof the measurement has been
activated using th¢Hold| button. It is essential to deactivate the manuwdti h
before you can activate the auto range.

The Auto Hold that can be activated in ®TUP window becomes operational
only if the instrument is not in auto range.

Freeze the measurement by highlighting its conalitig putting the value of the
main measurement in red.

By placing the instrument in Hold, the automatiaga selection mode is
disabled, if this mode was active.

The Auto Hold that can be activated in ®TUP window becomes operational
only if the instrument is not in auto range.

Enables/disables the simultaneous display of thénmim and maximum values
during normal measurement, as long as the curnentitcis closed.

Multifunction button

Zero

By pressing the button for less than a second,inkgument resets the main
measurement, indicating this mode with the writdégyoedto the right of the
main measurement itself, above the unit of measemném

This allows you to reset any potential contact éset of the measurement
amplifier or to perform relative measurements withspect to a reference
measurement.

To correctly perform the zeroing due to variousses, refer to th€ONTACT
POTENTIALS paragraph in the chaptdiPS ON THE MEASUREMENT
EXECUTION on pages 28 - 29.

Pressing the button again for less than a secoitsl the zeroing mode and the
word Zeroeddisappears.



Rel

By keeping the key pressed for more than one sedbigipossible to activate
the secondary measurement by displaying a relatigasurement that can be
selected from four different possible ones.
At the beginning the absolute relative measure afgpevhich uses the main
measure as a reference valindi@l value) when this option is activated.
Absolute from measure
in this case the secondary measure is

absolute = present value - initial value

By briefly pressing the button again, it is possiti select the calculation of the
relative percentage measurement from measuremigait, i$ using the main
measurement as a reference value at the time gty this option.
Percentage from measure
in this case the secondary measure is

percent = 100 * (present value - initial value) hitial value
By briefly pressing the button again, it is possibb select the absolute relative
measurement from reference, that is using the vabtein theRELATIVE
window as a reference.
Absolute from reference
in this case the secondary measure is

absolute = present value - reference value

where the reference value considered is that séherRELATIVE window

accessible via th button.

By briefly pressing the button again, it is possitb select the relative
percentage measurement from reference

Percentage from reference

in this case the secondary measure is

percent = 100 * (present value - reference valuedeference value

where the reference value considered is that séhaerRELATIVE window
accessible via t button.
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By briefly pressing the button, the cycle is repéatstarting again from the
absolute relative measurement using the main measua reference value. At
any time keeping the button pressed for more than second deactivates the
secondary measurement.

Each time the button is pressed, a different filgrvalue is selected in the
sequence 1-2-4-8-16-32-64-1-2-4 -..... The numbechvis also displayed in the
center of the screen in the auxiliary informatiomeea after the word-ilter,
indicates the number of acquisitions used to cateuthe average, which is
nothing more than the measurement represented.

The greater the number of measures on which theag®eis performed, the
slower the response of the instrument.

While maintaining a frequency of update of the nieasient on the display of 4
Hertz, has the advantage of better stability ofréesentation.

Opens the window where you can set some setup péeesn

Only from the main window and the graphic viewer whdow is it possible to
manually turn off the instrument.

Access to the graphic viewer window

Even if there is no dedicated button, you can actes graphic viewer window
simply by touching the area of the main window thas$ been highlighted in red
in the image below.

2407.5 .omm

: ON Batt

: ON
: 29m
100%
Wire .| Second.
Temp Pl Relative Vo
- Auto min Filter
Max
w | Hod | %% | setwp
Rel

20044 High Performance Microohmmeter
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GRAPH VIEWER window

m= 2373.5mR |V= 2381.0mR |M= 2400.7mR

< > Ohm/div=  5.0m%

<< < >  >> Offset= 2371.1m%

Start = Clear AjOffset  Exit

Having the need for a graphic representation, whiglow can be displayed by
touching the area of the main window highlightedréd in the image on the
previous page.

The measure shown is only the main measure ancegatime graphical values
are displayed.

Trying to start recording with negative values #56 seconds, the messdge
START: Negative measureappears.

With the available commands it is possible to ketwtertical sensitivity and the
offset, in order to bring the graph to the centértiee display, while the
acquisition speed is fixed at 2 acquisitions peoad.

The range and filtering remain those selectedémtiain window.

Graphic

The graphic display has a size of 240 points hatelty and 200 points
vertically allowing a fixed duration of what is glayed of 120 seconds, with a
time division every 15 seconds thanks to the 7isadriines that divide the
graphic screen.
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There is no possibility to save the displayed rdicwy, but its duration is

unlimited thanks to the automatic scrolling of ti@ph which can be stopped,
restarted, deleted and changed in vertical seitgitiv

The 10 vertical subdivisions each correspond totwhadicated on the Ohm /
div label, or the vertical sensitivity, the selectiof which will be explained

later.

Depending on the color in which the graph is prés#nother information is

provided.

Green The graphic representation is currently fully gledind correct.
Red Recording was stopped with t}s¢art/Stog button.

Light blue  The graphical representation has exceeded themmimi or
maximum value that can be displayed on the gra@pkse limits
depend on the sensitivity and offset selected.

Auxiliary information

m= Indicates the minimum measured value recorded upthtd
moment, even if the graphical representation edsdbe limits
that can be displayed on the graph.

V= Indicates the current measurement value.

M= Indicates the maximum measured value recorded uphab
moment, even if the graphical representation edcdbe limits
that can be displayed on the graph.

Buttons

Each time the button is pressed, a different vaiuéhe vertical sensitivity is
selected, decreasing, in the sequence 3200 - 20000--.... - 20-10-5-2 - 1.
The selected value is automatically adapted todttéve range both as the
number of decimal digits (1,2 or 3 digits) and umfitmeasurementY, mQ or
pQ).

If you continue to press the button once the marinaensitivity (value 1) is
reached, a long acoustic signal is emitted. Thissisgity is equivalent to
representing only 10 measurement points over thieeewidth of the graphic
screen.

The graph is cleared each time the button is pdesse

10
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Each time the button is pressed, a different v@rsensitivity value is selected, in
increment, in the sequence 1 - 2 -5 - 10 -.... -010@000 - 3200. The selected
value is automatically adapted to the active rabpgén as the number of decimal
digits (1,2 or 3 digits) and unit of measurememt Q2 or LQ).

If you continue to press the button once the mimmmsensitivity is reached (the
value 3200), a long acoustic signal is emitted.sTéensitivity is equivalent to
representing the entire amplitude of 32000 measanépoints of the instrument on
the graphic screen.

The graph is cleared each time the button is pdesse

Ohm/div Indicates the sensitivity with which the grapmépresented expressed
in Ohm / division, representing it with the numlzdrdecimal digits
and the unit of measurement depending on the range
A division is equal to the distance between 2 @alj@ horizontal lines
visible on the display.

Since the number of divisions is equal to 10,fth of the display
is equivalent to 10 divisions.

Each time this button is pressed, the representatitset decreases by 200 points.
Keeping it pressed for more than 1 second, the garameter decreases rapidly.
When the value 0 (zero) is reached, a long acosigfi@l is emitted.

The aim is to move the representation of the grgphkards so as to bring it into the
center of the display, allowing you to maximize sitvity.

This button behaves exactly like the previous @xeept that the decrement is one
unit each time it is pressed and the rapid decrémetso less.

Each time this button is pressed, the representatffset is increased by 200
points. Keeping it pressed for more than 1 secandhave a rapid increase of
the same parameter.

The maximum achievable value is equal to the fadlles of the measurement
(32000 points) to which the maximum amplitude & thsplay representation is
subtracted (10 times the sensitivity, or 10 tintes ®hms / division). When this
limit is reached, a long acoustic signal is emitted

The aim is to move the representation of the gdagpinwards so as to bring it in
the center of the display allowing to maximize seasitivity.

11
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This button behaves exactly like the previous omegept for the fact that the
increase is one unit each time it is pressed amdapid increase is also less.

Offset Indicates how far the graph is shifted to bring tisualization back
to the center of the display.
[Start]/

The button starts and stops recording.
Recording is not started if the measurement is thegeand the messagEo
START: Negative measureappears for 2,5 seconds.

Delete the recording by also clearing the minimumt naximum values.

When this Auto Offset button is pressed, the imagnt automatically calculates the
offset value, also taking into consideration thiected sensitivity. The value can be
changed with the fast/slow increment/decremenbbstbf the offset.

This allows a quicker and easier identificatiorttod optimal offset value compared
to a "manual” setting.

Only from the main window and the graphic viewer whdow is it possible to
manually turn off the instrument.

To allow unlimited graphical representation over tme, without having to
change theAuto Shut Offsetting, the instrument does not perform any
automatic shutdown selected in the Setup window.

12
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TEMPERATURE window

Ambient temperature at
237  which the specimen is
(0.0 - 150.0°C)

Final temper. to which to
50.0 refer the measurement
(0.0 - 150.0°C)

Alfa material

635 [ (9.01 - 11.00 *10-3/°C)

@ alfa O plat inum (3.85)
() copper (3.95) () iron (4.50)
() aluminum (4.00) () nickel (6.17)

() silver (3.80) O nickelcrome
(0.10)

Temperature Exit

This window is dedicated to setting the temperapamameters.

In this window it is possible to set and select egmarameters concerning the
compensation of the measurement based on the antei@perature and the
reference (or final) temperature, but also as actfan of the temperature
coefficient of the material, which in turn can kested from predefined values
or settable by operator.

In the upper part of the window there are two boxhksre you can set the values
regarding the ambient temperature at which the eférander measurement is
located and the temperature to which the calculagders, as well as the box for
entering the alpha coefficient.

The entry boxes are indicated respectively as:

Ambient temperature at which the specimen is

It is the ambient temperature at which the restsaneasurement is performed.

13
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Final temperature to which to refer the measurement

It is the temperature to which you want to refealtulate the resistance value of
the specimen.

Alfa material

It is the alpha coefficient of the material thahdze set by the operator, when a
coefficient or material other than what is avaitalor preset on the window is
required.

In all cases the validity range of the parameténdicated in brackets.

Touching the box relating to the parameter to belifienl opens the window for

entering the parameters, which will be describddvee

This window also displays seven different materaisong the most common
used, each with its own name and, in brackets, téneperature coefficient

expressed as 10-3 / ° C. If the desired materiabigpresent or you think that the
proposed coefficient does not correspond to theessary one, you can also
choose to use the alpha temperature coefficienbysdhe operator in the input
box indicated byAlfa material.

The secondary measurement that requires compemsatib the temperature

will automatically exploit the parameters set irstivindow obtaining

- Ohm/meter temperature compensated
- Resistance * Area / Length (resistivity) temperatcompensated
- Resistance of the main measurement temperaturesswated

- Temperature compensated resistance according t6@28-2005-10
standard

14
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CABLE PARAMETERS window

,72500.000 ©Area (mm2)

(0.001 - 2530.000mm2)

ﬁ O Diameter {mm)

{(0.05 - 56.70mm)

Length (mm)

4
22 (100 - 65000mm)

Wire Parameter Exit

The purpose of this window is to provide the ingtemt with information
regarding the length of the cable whose resist@being measured to go back,
with the secondary measurement, to the Ohm / npetssibly compensated in
temperature.

Taking into consideration also the area of the eafthose resistance is being
measured or, if it is more convenient, equivalettily diameter of the cable, it is
possible to calculate the resistivity (Resistancaréa / Length) also possibly
compensated in temperature according to the paessneixpressed in the
TEMPERATURE window.

Area

Area of the cable being measured expressed in mm2.
This choice is an alternative to that of the dianeif the area value is already
available.

Diameter

Diameter of the cable being measured expressednn m

15



€  HIGH PERFORMANCE DIGITAL MICROOHMMETER 20044 3§

This choice is an alternative to the area and @améade on the basis of greater
convenience in carrying out the mechanical measeménalso avoiding the
calculation of the area.

Lenght

Length of the cable being measured expressed in mm.
For practical purposes this corresponds to thaligéstance between the points
where the + V and -V test leads measure the rasestaf the cable.

Touching the box relating to the parameter to belifienl opens the window for
entering the parameters, which will be describddvee

16
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RELATIVE window

Relat ive
(1- 31999)

12500

Relative

The value must be
entered without

decimal point :

will adapt automat ically
to the selected full scale

Exit

Having the need for a relative measurement wittpaess to a predefined
reference value, it is possible to set the vala¢ dippears in this window. With it
it's possible to obtain both the absolute valuethrdercentage according to the
selection made with thiero Re| button in the main window.

It is not necessary to enter the decimal poinhasv/alue automatically adapts to

the selected range.
Touching the box opens the window for entering gheameters, which will be

described below.

17
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SECONDARY MEASURE window
() None

( ) Rated voltage across the specimen

() Ohm/m non-temperature compensat ed
() Ohm/m temperature compensat ed

R*S/| (resistivity) non-temperature
©compensat ed

O R*S/| (resistivity) temperature
compensat ed

O Resistance temperature compensat ed

Resist ance temperature compensat ed
Oreporfed tonorm EN 60228-2005-10

Secondary Measure Exit

This is the window for selecting the desired seeopaneasurement and which,
together with the various parameters that can béinsthe other windows, will
provide the data necessary to obtain what is disire

The secondary measurements that can be obtainethammhrameters involved
are detailed below.

None

No secondary measurements are displayed.

Rated voltage across the specimen

The voltage across the resistance being measuiedi¢ated.
Parameters used: none

18



€  HIGH PERFORMANCE DIGITAL MICROOHMMETER 20044 3§

Ohm/m non-temperature compensated

Indicates what resistance the cable whose resistsnbeing measured would
have if it were 1 meter long.

Parameters used: - Lengttf theCABLE PARAMETERS window

Ohm/m temperature compensated

Indicates what resistance the cable whose resist@snbeing measured would
have if it were 1 meter long and with temperatwmpensation.

Parameters used: -Lengtif theCABLE PARAMETERS window

-Ambient temperature at which the specimen is
in TEMPERATURE window

-Final temperature to which to refer the measuzam
in TEMPERATURE window

-Alfa materialor Material selectionin
TEMPERATURE window

R*S/| (resistivity) non-temperature compensated

It indicates the resistivity value not compensatedemperature, that is the
resistance value that a cable with a section of 2namd a length of 1 meter
would have, starting from the cable being measwigld the area and length set
in the CABLE PARAMETERS window.

Parameters used: -Length CABLE PARAMETERS window

-Areaor Diameterin CABLE PARAMETERS
window

R*S/| (resistivity) temperature compensated

Indicates the temperature compensated resistiailyey i.e. the resistance value
that a cable with a section of 1Imm2 and a length wieter would have, starting
from the cable being measured, with the area angdtheset in theCABLE
PARAMETERS window and temperature compensated using the deasn
set in theTEMPERATURE window.

Parameters used: -Length CABLE PARAMETERS window

-Areaor Diameterin CABLE PARAMETERS
window

-Ambient temperature at which the specimen is
in TEMPERATURE window

19
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-Final temperature to which to refer the measuzam
in TEMPERATURE window

-Alfa materialor Material selectionin
TEMPERATURE window

Resistance temperature compensated

Indicates the resistance value of the main measnmgnbut temperature
compensated on the basis of the parameters seteiTEMPERATURE
window.

Parameters used: -Ambient temperature at whichspgeeimen is
in TEMPERATURE window

-Final temperature to which to refer the measuzam
in TEMPERATURE window

-Alfa materialor Material selectionin
TEMPERATURE window

Resistance temperature compensated reported to NneBN60228-2005-10

Indicates the resistance value of the main measmnmenbut temperature
compensated on the basis of the parameters seeiTEMPERATURE
window and referred to a predefined final tempewatf 20°C.

Parameters used: -Ambient temperature at whiclspgezimen is
in TEMPERATURE window

-First and second order temperature coefficients of
copper indicated in the EN 60228-2005-10 standard

20
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PARAMETERS ENTRY window

Parameter name: Final temperature
Range: 0.0 <-> 150.0°C

Actuale value: 50.0 °C

VYalue greater than the highest limit

0 1 2 3
4 5 6 7
8 <— 9

Save Cancel

The parameter entry window has an identical strector all parameters, but for
each parameter it indicates its name, validity easugd actual value.

Each time this button is pressed, the rightmostbremis deleted, so that in case
of incorrect typing, the correction can be made.

Savg

It allows you to save the parameter while exiting tindow.

If you try to save a value lower or higher than #tlewed limits, the saving is
not carried out, but a message appears indicatiag the limit has been
exceeded.

Allows you to exit the window without saving.

21
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SETUP window

This window allows you to set the operating comaditi of the instrument
according to your preferences.

Buzzer Allows you to activate / deactivate the buzzehnpge function
is to acoustically indicate that a key has beesged.

Auto Hold Allows you to activate / deactivate the auto heltiose
function is to "freeze" the last measurement mzafere
opening the current circuit.

This mode becomes operational only if the insgnimis not in
the auto range mode.

ltaliano/English Allows the selection of the desired language dsethe menu,
buttons and signals.

Auto Shut Off Sets an auto shutdown time, in minutes, whichrdetes
automatic shutdown after the selected time oR200pr 30

22
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minutes. If any button in the main window is med, the Auto
Shut Off time is reset to the selected value.

In the last minute before the auto shutdownyémeaining time
is indicated in seconds.

To disable this function, seleldb.

When the battery is completely discharged, autema
shutdown occurs even if the Auto Shut Off time hat
expired or has been deactivated.

Backlight Using the slider you can set the brightness ofteen.
In addition to indicating the percentage valueestimate of
the battery autonomy of the instrument, assurmdsktfully
charged, is provided, assuming the current diiswp.

23
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INPUTS

On the panel there are the measurement inputsemrevith the four
bushing indispensable if we want to measure of kawd very low value
resistances with the Kelvin method, the batteryrging socket and the on/off
button.

Current Bushings

These terminals supply the measurement currenhoAbad (with open current
mesh) the voltage present at the output is about 2V

Voltage Bushings

Through these terminals the voltage drop acrossrtkaown resistor is detected,
with a sensitivity of 1uV on all ranges. The onlyception is the range of
3200102, where the sensitivity is 0.1uV.

PWR On/Off button

By holding the button down for over one second, ithrument is switched
on/off. Shutdown can only take place from the npgsge.

When turned off, all the parameters and settingslemare saved in the
instrument's non-volatile memory and recalled whened on.

CHARGING | Led + Battery charger socket

Also on the panel there is a LED that signals wiiem battery charger is
connected to the instrument.

The charger socket is instead placed on the sitleeafontainer.

Charging takes place in a maximum of 10 hours, idensig the battery
completely discharged. The LED is normally on dgrtharging, while at the
end of the charge, beyond 10-12 hours or in any osben the battery
maintenance voltage is reached, the LED may swithor fluctuate in
brightness.
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TECHNICAL SPECIFICATIONS

Power supply

3.7V 5.0Ah lithium cell

Battery visual indication of charge status battery

Battery autonomy view Tab. 2

Battery charger 100-240v 1,5A

Charging time 10 hours max

Representation on backlighted color graphic display 240x320
pixels 2.8”

Language Italian and English

Points of measure 32000

Display refresh rate 4 Hz

Ranges

3200,01Q, 32,0002, 320,006, 3200,0n4,
32,00, 320,0@, 3200,@

Range selection

automatic / manual

Automatic change of scale

switch to range higher >31999 points
switch to range lower <3000 points

Resolution and measuring current

view Tab. 1RESOLUTION AND
MEASURING CURRENT

Measurement accuracy
(ranges 320Q + 32n)

+(0,05% + 2 digit)

Measurement accuracy
(range 32000Q)

+(0,06% + 3 digit)

Noise
(referred to input from 0,01Hz to 0,1Hz)

0,2uVppcon filtro = 16

Open circuit voltage (A+) - (A-)
(current circuit open)

2,0 Vmax

Graphic representation

virtual display of 240x200 points (horizontal x
vertical) of unlimited duration

Vertical sensitivity of the graphic
representation

between 1 point / div and 3200 points / div

Graphical representation visible on the virtual
display

240 acquisitions, equal to 120 seconds with
subdivisions every 15 seconds

Filter

averageon 1, 2, 4, 8, 16, 32, 64 measures

Working temperature

0+50°C

Storage temperature -20 + 60 °C
Weight 320 gr. approximately
Dimension 159x78x34mm
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The table below shows the values of resolutionasugng current and
maximum power dissipated by the unknown resistalegending on the selected
full scale.

RESOLUTION AND MEASURING CURRENT

Resolution | Resolution | Voltage Maximum

Range (resistance) (voltage) of f.s. Current power
32001Q0 | 1002 107 Q) 0,1pv 3,2mv 1A 3,2mw
32mQQ 14Q 108 Q) v 32mv 1A 32 mw
320mQ) | 100Q (10° Q) v 32mv 100mA 3,2mw
32002 | 1000Q (104 Q) 1uv 32mv 10mA 320uW
320 1mQ 103 Q) 1uv 32mv 1mA 32uwW
32000 10 (102 Q) v 32mv 100pA 3,2uW
3202 | 100rQ2 (101 Q) imy 32mv 10uA 0,32pW

Tab. 1 Summary table of the resolutions, sensitivity, measuring current and maximum
power dissipation of the unknown resistance as a function of the selected range.

The charging current of the battery charger ofud®OmA is able to
charge the battery at the same time and to supyygg to the instrument or to
power it if you wish not to use the batteries.

Below is the graph concerning the battery autonomythout
connection to the network, according to the rargjected and the on/off status
of the display backlight.
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Battery autonomy

3200 mohm
320 ohm

ranges

open loop

Obacklight 100%
Obacklight 10%

0

10 20 30 40 50 60 70

hours

Tab. 2 Graph representing the battery autonomy in
function of the selected range and the status of the backlight.
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TIPS ON THE MEASUREMENT EXECUTION
CONTACT POTENTIALS

After switching on the
instrument, before taking any
measurements, it would be
advisable to wait at least 10
minutes. This allows the
necessary thermal settling of the
components of the micro-
ohmmeter.

In carrying out the
measure is essential, in order to
obtain the best results, follow the
connection diagram of the | Fig. 3 Connection diagram for measuring
terminals of measurement shown four wires of a resistor of low value.
in Fig 3. In this way it is avoided
that in the circuit voltage there are the contagsistances of the current
terminals, with a macroscopic alteration of the saeament results.

With cables of Kelvin type this problem does notsesince the two
tweezers placed to end are connected in such aasv&y avoid that the contact
resistances adversely affect the measurement.

Other sources of error may be the potential of actnthat you have
when two different metal materials meet.

To minimize the influence of this physical phenamme, it must try to
have the same type of contact between positiveneggtive terminal voltage
and the unknown resistance. This contemplates thathstate of the surfaces
(polished, oxidized, dirty, etc..) that the matk¢@her than material of a head of
the unknown resistance compared to another), ad aslthe different
temperature at which they can be the points ofamirdf the element under test.

If the type of contact to the positive terminalsimilar to the negative
terminal, the two effects tend to cancel and attmesmains a potential equal to
the difference of the two. If this effect remairmstant over time is sufficient to
compensate him once and for all, on the contraoylshbe periodically reset by

pressindZero Re| button.

The change that you mention is mainly due to tiara in temperature
between the two points where the voltage probeshttiie unknown resistance:
the only way to get a stable and reliable measute take every precaution to
ensure that immediately after an zeroing there raot fluctuations in the
temperature difference of the two points of contact

All the above said phenomena are, in absolute yaleainly modest
(generally a few tenths of microvolts), but unforately they are more than
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detectable by instruments of similar sensitivithals why it is essential to take
some basic and essential precautions to have aqalily of the measurement.
The main, but not the only ones, are:

. Clean the surfaces of the terminals of the unknown resistance and
measuring cables from oil, water, oxides etc.

. Wait for the cooling of the object to be measured.

. Avoid heating/cooling, even slightly and in whatever way, a terminal of
the resistor to be measured relative to each other.

. Avoid concatenate the measurement cables with varying magnetic
fields that can cause a bad reading.

. Always perform a zero when entering the 3200uQ range or connecting
the test leads to another resistor.

. To obtain a correct zeroing of the instrument and to guarantee a

measurement as precise as possible, the voltage leads / terminals must
not be moved after performing a zeroing.
If you want to check or carry out the correct zeroing of the instrument
and the relative contact potentials of the voltage terminals, it is
ABSOLUTELY ESSENTIAL to use the configuration shown in the
diagram below, where ONLY ONE of the current terminals is MOVED.

A- V- L= v+ A+

Since the contact potentials can vary from panpaint, it is essential,
in order to have the best results, not to moventleasurement points, even if
they are assumed to be equipotential: differentrecuir flows and different
contact potentials in different points alter theaswement. This is absolutely
valid if you want to perform a good zeroing: theattical connection of the
voltage terminals between the measurement andrnzepiiases must never be
altered.
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ELECTROMAGNETIC FIELDS

Other causes of instability or failure of the maasnent or in zeroing
are attributable to the presence of magnetic fieldsinduce electrical noise can
move the level in DC of the signal. The best waynitigate this influence is to
keep the test leads, both current and voltagehasd as possible and neighbors,
ensuring also that the test leads do not wobbleloate in proximity to static
magnetic fields: this will cause the occurrencéndiuced voltages of amplitude
and frequency dependent on the movement.

SLOW OF MEASUREMENT

This is certainly not a cause of the error, buhity seem, sometimes,
that the instrument is too slow or even stop i tbason is due to the value that
has been set in the filter. The higher this valhe, longer the time that the
instrument takes to make a series of measuremariteeaunknown resistance.

MEASUREMENT OF HIGHLY INDUCTIVE ELEMENTS

The microhmmeteP0044is able to measure the resistive component
also of inductive elements such as transformers pawers of over 1 MVA. To
avoid damage or malfunctions of the instrumerd advisable to connect a diode
in parallel to the unknown element as shown in Eig.

However this protection diode should only be pthifehere is actually
a need, ie on inductive loads. A 1A diode suchN&QD4 or similar is sufficient.

Its function is mainly to protect the amperometiccuit. The voltage
circuit is protected against continuous differdni@tages up to + 35V and pulse
up to + 100V for 1 second.

Fig. 4 Connection diagram of the

Rx protection diode in parallel with an
| strongly inductive element. Note the
| direction of insertion of the diode.
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CAUTION: It is important that the protective diode is corted in
parallel to inductive element and not between |the
terminals of current or voltage, otherwise it ist able,
disconnecting current cables, to eliminate thensjrglitter,
that is created. The spark can also reach voltages
thousands of volts and irreparably damage somérefec
circuits of the current generator.

PROTECTION FROM OVERVOLTAGE AND OVERCURRENT

The instrument is provided with adequate protectmainst voltage
surges on voltage inputs, as specified in the feahapecifications, but requires,
in the case of measurement of predominantly indacélements, an external
protective diode. Such a diode as shown in the ipusvsection, is fully
sufficient to protect the generator current circlithis does not mean, however,
that the instrument is able to withstand electrgtaéss such as connection to
motors or transformers connected to its power symsipecially if this is the line
network. The electric power at stake in this caselld/ be well beyond those
tolerable by the protection circuitry, internal aexternal, of microohmmeter and
its damage would be certain.

CAUTION: The instrument is not able to bear, on the bushiofy
measurement, the application of external voltages o
currents, especially if due to the direct connectigth the
network line.

MEASUREMENT PERFORMED ON 3200p€22 RANGE

This range is the only one to have a voltage eitgiof only 0.1V,
against a sensitivity of 1uV of all the others. S'hiakes it more susceptible to
the various disturbing effects listed in this clegipbut a minimum of attention
and possibly an zeroing is sufficient, as suggesitedthe CONTACT
POTENTIALS paragraph, to guarantee a correct measurement.
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TEST CERTIFICATE

INSTRUMENT MODEL . . . . . 20044
SERIAL NUMBER INSTRUMENT
BATTERY . . . . . . OK

TEMPERATURE of CALIBRATION

wwice | FESSTANCEO! | MEASURED | PRECISON | pesur
3202 0,5 %o + 2dgf] OK
320 0,5 %o + 2dgf] OK
32Q 0,5 %o + 2dgf] OK
3200mQ 0,5 %o + 2dgt OK
320mMm2 0,5 %o + 2dgt OK
32mQ 0,5 %o + 2dgt OK
320QuQ 0,6 %o + 3dgt OK
TEST NOISE . . . . . OK
TEST EMC . . . . . . OK
TEST BURN-IN . . . . . . OK
MANUAL, CABLES, SOFTWARE . . . . OK

This is to certify that the instrument conformsth® technical specifications relating thereto, as
stated in the specifications.

Date The Operator

DECLARATION OF CONFORMITY

The company PEDRANTI ELIO, Via Cesare Battisti 33Bardano al Campo - Varese, ltalia,
declare under our sole responsibility that therimeent20044 to which this declaration relates, is in
conformity with the rules laid down in directive E89/336.

Cardano al Campo, 15/01/21 . Pedranti Elio
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