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1. Advisories

1.1 Copyright

© 2016 FLIR Systems, Inc. All rights reserved worldwide.parts of the software
including source code may be reproduced, transmitted, transcribed or transiatied

any language or computer language in any form or by any means, electronic, magnetic,
optical, manual or otherwise, without the prior written permission of FLIR Systems.

The documentation must not, in whole or part, be copied, photocopied, reproduced,
translated or transmitted to any electronic medium or machine readable form without
prior consent, in writing, from FLIR Systems.

Names and marks appearing on the products herein are either registered trademarks or
trademarks of FLIR Systems and/or itssidiaries. All other trademarks, trade names or
company names referenced herein are used for identification only and are the property
of their respective owners.

1.2 Quality Assurance

The Quality Management System under which these products are developed a
manufactured has been certified in accordance with the ISO 9001 standard.

FLIR Systems is committed to a policy of continuous developitinemefore, we reserve
the right to make changes and improvements on any of the products without prior
notice.

1.3Documentation

To access the latest manuals and notifications, go to the Download tab at:
http://support.flir.com. It only takes a few minutes to register online. In the download
area you will also find the latest selses of manuals for our other products, as well as
manuals for our historical and obsolete products.

1.4 Disposal of Electronic Waste
As with most electronic products, this equipment must be disposed of in an
X environmentally friendly way, and in accoraamwith existing regulations for
== clectronic waste.
Please contact your FLIR Systems representative for more details.

2. Safety

Safety Notes

1 Before operating the device, you must read, understand, and follow all instructions,
dangers, warnings, cautiorand notes.

1 FLIR Systems reserves the right to discontinue models, parts or accessories, and other
items, or to change specifications at any time without prior notice.

1 Remove the batteries if the device is rotbe used for an extended period of time.
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& Warning Statements

1 Do not operate the device if you do not have the correct kmalgk.Incorrect operation
of the device can cause damage, shock, injury or death to persons.
1 Do not start aneasuring procedure before you have set the function dwitcthe
correct position. Failure to do so can cause damagéednstrument and can cause
injury to persons.
1 Do not changéo the resistancenode when measuringoltage. This can cause damage
to the instrument and can cause injury to persons.
1 Do not measure theurrent on a circuit when the voltage increases to more than 1000 V.
This can cause damage to the instrument and can cause injury to persons.
1 You must disconnect the test leads from ttiecuit under tesbefore you change the
range Failure to observe thiwarning can damagee instrumentand cause bodily
injury.
1 Do not replace the batteries before you remove the test leads. This can cause damage to
the instrument and can cause injury to persons.
1 Do not use the device if the test leads and/or the devivevs signs of damage. Injury to
persons can occur.
1 Be careful performingneasurement if the voltages are 25 VAC rms or 35 VDC. There is
a risk of shock from these voltages. Injury to persons can occur.
1 Do not do diode, resistance or continuity tests lrefgou have removed the power from
capacitors and dter devices under testnjury to persons can occur.
1 Be careful when performing voltage checksabectrical outlets These checks are
difficult becauseof the uncertaintyof the connection to the recesdeelectrical contacts.
You must notely solely on this this device when determininthié terminals are not
Gt ABSeéd ¢KSNB A& | NrRal 2F St SOGNAROIE &K
Do not touch expireddlamaged batteries without gloves. Injury to persaas occur.
Do not cause a shodircuit of the batteries. This can cause damage to the instrument
and can cause injury to persons.
1 Do not put the batteries into a fire. Injury to persons can occur.

1
1

Cautions
Do not use the device in a manner not specifigdte manufacturerThis can cause damage to
the protectionprovided

& This symbol, adjacent to another symbol or terminal, indicates that the user
must refer to theusermanual for further information.

This symbol, adjacemd a terminal, indicates that, under normal use, hazardg
voltages may be present.

EI Double insulation.

c us
usten UL listing is not an indication or a verification of the accuracy of the mete
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3. Introduction

Thank you for selectinpe FLIFDM90True RM®igitalMultiMeter with TypeK
thermocouple and work light features. TB90can measure voltage up to 1000V
AC/DC and includes Lefv(low impedance), VFD (low pass filtBipn-Contact Voltage
Detector,and Smart/Classic Diode mad&his device is shipped fully tested and
calibrated and, with proper use, will provide years of reliable service.

3.1 Key Features

= =

=4 =8 =8 -8 -4 -8 _8_4_4_9_4_9_9_-=--

cnnn O2dzyi widplagwittRblargraph I £ [ / 5

Measures Voltage, Currefd, mAUA), Frequency, Resistance/Continuity,
Diode, Capacitanc®&jon-Contact Voltageand Temperature

Customizable via eagg-use Settingsnenu

Automaticand Manuakanging

Input overvoltage warning

MIN-MAXAVGmemory

PEAK MIN and PEAK MAX

Flex Clamp direct input

Onscreenprogramming menu navigamn

CLASSIC and SMART Diode modes

Variablefrequercy driveVFDmode (lowpass filter)

LowZ (low impedance) mode

Relative mode

Data Holdand Auto Hold

Auto Power OFF

Safety Category Rag: CAT 00V, CAT 1000V

Equipped withbatteries,test leadsalligator clips, test lead storage attachment,
TypeKthermocouple,and Quick Start Reference Guide.
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4. Meter Description

4.1 Front and Baclbescriptions
1

Hg. 41 Front View
Work Lightand NCV Detector e\
£ SFLIR wm )

LCD Display

Navigation/OK buttons

MODE Button

RANGButton

Work light Button

Rotary Function Switch

Positive (+) Probe Input Jack fo(Current)

Positive (+) Probe Input Jack foA
(Current)

10. COM {) Probe Input Jack

11. Positive (+Probe Input Jack for all inputs 9
exceptAandmA

12. DisplayBacklight Button
13. CancégReturn Button
14. DisplayHOLD Button

© o Nk wNPE

2
1. Test Lead holder attachment mounts
2. Tripod mount(test lead holder attaches here
also)
3. Tilt StandBattery Compartmentocated
beneath the stand)
3
. . ©) @
Fig. 42 Rear View = =
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4.2 Function SwitcHPositions

Detect AC voltage through thaon-contact sensoat the top of the meter.

Measure volage through the probe inputs with a leimpedance load
positioned across the inputs thatabilizesthe measurement.

Meter isswitched OFF anid full powersaving mode.

FLEX DirecBuxliary channel for use witbptional Flexible Current clamp or
standard clamp adaptors when > 600A measurements are requiretis
mode,the meter will display truems ACA measureants from the connected
device FrequencyKl2 can be dsplayed by pressing the MODE button.

MeasureACvoltage (V) through the probe inputs.

Measure DC voltage (V) through the probe inputs.

Measure low voltagen{V) through the probe inputdJse the MODE button to

m" select AC/DC viaige.
Measuretemperature through the probe inputs using a thermocouple
adaptor. Use the MODE tian to selectTemperature(see Section 5.12
Settings Meny, to select°Cor °Fas the default unit

Qo))) Measure resistance, contiity, capacitance, or diode through the probe
-N-"- inputs. Use the MODE button to select the desired function.
= Measure current through the probe inputs (A or mA). Use the MODE butto
mA select AC or DC.
At

pHA

MeasurepA current through the probe inputs. Ushe MODE button to select
AC or DC.

Fig. 43 Function Switch Y PN ~
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4.3 Function Buttonsand SelectofNavigation Pad

Use toselect a sudunction of the primary fundbn. See Section 4.3.MODE
Button Operationfor details.

FromAuto range mode, press to seléddanual range mode

> 1 second to activate Auto range mode

Presgo toggk betweenHold mode and normal display moddsethe Settings
menu(see Section 5.12, SettingsMenu) to select Data hold or Auto hold.

RANGE FromManual range mode, press1 secondo change the range (scal®ress

Use theselectofnavigationpad to enable extended funaality modes and
to navigatemode menuoptions.

Presgo cancel/ext a screen in the Settings mefno function in the normal
mode).

Presdo enable/disable the display backligfithe display backlight is ON whe
the meter is powered up.

A

Presgo enable/disable the work light

4.3.1 MODE Button Operation

Switch Position | MODE button sequence of operation

= '/ Tb Bb ¢ C 2NJ c/

mV

Q’l)"_ wSaradlyOS M/ 2ytAydzade T/
>F
II_A A Tb 5/

A==
oA A Tb 5/
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4.3.2 Selector/Navigation Pa@peration

¢KSNE FNB FALS 6p0 Wa 2abiulreaCstnyn® i Kiguse-4. 6 dzii -
The function of these buttons changes, depending on the rmdniwen subfunction
selected.

27

0K

YN
Fig. 44 Selector Navigation Pad

Pressing th®©K button(center)selects a memdriven option. The OK button is also
used to enter deeer submenus of selection screens.

The LEFT/RIGHTttons:

In normal mode, the left/right buttons are used to move the menu cursor
In Settingsnode, the left/right buttons are used to change the value of an option

The UP/DOWNuttons:
In normal mode, theip/down buttons have no function
In Settingsnode, the up/down buttons are used to change an option.

4.4 DisplayDescription

Fig. 45 Displaylcons

AYVYEITROYTORE
--0088 wmifc ¥

20700071 71 T WkQH

- ..' '.' '.' ) un(AVFz

[ S erton W e WY vt S oo W ot
Fy P, (3 iz A
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4.5 Display Icons and Indicators

LoZ Low Impedance mode
A Measured voltage is 30 V (AC or O)
& Non-Contact Voltage detector
? MAX Maximum) readingvalue displayed
¢ MIN Minimum) reading value displayed
N . .
AVG Averagg reading value displayed
~
$ PEAK MAX value displayed
i PEAK MIN value displayed
AUTO

Auto range mode

B K

DataHold mode.

Primarydisplay (large digits)

Secondarylisplay(smaler digits)

E Battery voltage status
(!3 Auto power off functiorenabled
Ny AC current or voltage
= DC current or voltage
Q'%()V(}A Flex Clamp Direct Input

FLIFDM90USERMANUAL 11
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Continuity function

Diode test function

MENU BAR ICON: VFD maskeSection 4.6Menu Icon Bar

MENU BAR ICON: Peak mode

MENU BAR ICON: Min/Max/Avg modes

MENU BAR ICON: Frequency mode

MENU BAR ICON: Relative mode

B> Fle o2y

MENU BAR ICOBettingsmode

L

Work light active

il Bar Graph Measurement Indicator

4.5.1 ProbeDetection Alert

For current measurements,hven the probe leads are not plugged into the correct jack
sockets for the measurement selected by the function elithe probedisplay alert
PradoCls shown

4.5.2 Outof-range warning
If the input is over/under the fulécale range in Manual range mode, or if the signal has
exceeded the maximum/minimum input in Auto range modRiCls displayed.
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4.6 Menu IconBar
There are (6) functions in the Menu Bar regented by the following icons. Refer to
Section 5.11 for greater detail on the Menu Icon functions.

VFD (low pass filtering)
PeakMax and Peak Min (Auto Hold)
MAXMIN-AVGmemories

Frequency measements

Relative mode

#D>FT O S

Settingsmode

1. Only one icon flashes at a time to indicate the cursor position.
Use the Left / Right buttons to move the cursor.
Presghe OKbutton to activate / deactivate the selected function. ThedLv@ll
show a frame around the activated function.

4. Inthe AC Voltage/ACWAC Current/FlekoZ modesllicons shown above are

availabek.
5. For DC Current/Voltage, Resistance, Continuity, Capacitance, Temperature, and
Diode only the MAMIN-AVG, Relative, @ahSettings icons are available.
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5.0peration

Caution Before operating the device, you must read, understand, and follow all
instructions, dangers, warnings, cautions, and notes.

Cautiont When the meter is not in use, the function switch should be s#h¢cOFF
position.

Caution When connecting the probe leads to the device under test, connecCOk!
(negative lead before connecting the positive lead. When removing the probe leads,
remove the positive lead before removing ti®©M (egative lead.

5.1 Powering the Meter
1. Set the function switch to any position to switch on the meter.

2.If the battery indicatoﬁ shows that the battery voltage is low or if the meter does n
power on, replace the batterieSeeSection 6.2, Battery Replacement

5.1.1Auto Power Off(APO)

Themeter enters sleep mode after a pn@nmable period ofnactivity,seeSection
5.127, Settings MenuThe @fault time-out is 20 minutes. Théme can beset from1 ~
99 minutes (seledDFF to disable the APQ) seconds prior to erting APO mode,
the meterbeepsthree times at this point, pess any button or turtthe Rotary @itch
to reset the APO timer

5.2 Auto/Manual RangeMode

In Auto enge mode, the meter automatically selects the most appropriate measurement
scale. In Manual range rde, the desired range (scale) can be adjudigdhe user

Auto range mode is the default mode of operation. When a new function is selected with
the funcion switch, the starting mode is Auto range and B8andicator is displayed.

1. To enter Manual range modshortpress theraes) button. To change the
range, press thénee) putton repeatedly until the desired range is displayed.

2. To return to theAuto range modelong presshe (Ravee] button until the Auto
Rangée# indicator isagaindisplayed.

FLIFDM90USERMANUAL 14 cument Rientifier:-DM90-en-US AA



5.3Voltageand FrequencyMeasurements

1.
2.

oo

Refer to the Fig.-4 below.
Set the function switch to one of the following positions:

i V (VDC) oﬁ (VAC)for high voltage measurements.

f  mV (milli-volts)for low voltage measuremen{sise MODE to select AC or
DC)

 L2F2NJ @2t GF3S YSIadaNBYSyida dzaiy3
mode. TheLoZindicator will bedisplayed(use MODE to select AC or DC)

Insert the black probe lead into the negai€OM terminal and the red probe

lead into the positiveéerminal.

FormV and LoZmeasurements se theMode] putton to select AC or DC

measurement:

1 Theaw indicator will be displayed for AC measurements.

1 The===indicator will be displayed for DC measurements.

Comect the probe leads in parallel to the part under test.

Read the voltage value on the display.

For AC Voltage Measurements, the Frequency (Hz) of the measured voltage is

shown on the smaller, secondary display digits above the primary voltage

reading.Todisplay only the Frequency, navigatehﬂz using the arrow buttons
and enable the mode by pressi@K

-86888

HARA

<}

Fig.5-1 Voltageand Frequenciveasurements
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5.4Resistance Measurements

Warning Do not performdiode, resistance or continuity $¢&s before removingower
from capacitors and other devices under test during a measurement. Injury to persons
can occur.

1.

2.
3.

4,
5.

Refer to Fig. 2. Set the function switch to thg_:?_u- position.

Uselmooe)to steptotheK RA&LI I &. AT ySOSaal Nk
Insert the black probe lead into the negative COM terminal and the red probe
lead into the positivéK terminal.

Touch the tips of the probe across the circuit or component under test.

Read the resistance value on the display.

5.5 Cotinuity Test

Warning Do not performdiode, resistance or continuity tests before removing the
power from capacitors and other devices under test during a measurement. Injury tg
persons can occur.

1.

2.
3.

Refer to Fig. 2. Sé the function switch to the@:?_u- position.

Use theMope) putton to select continuityThe-))) indicator will be displayed.

Insert the black probe lead into the negative COM terminal and the red probe
lead into the positive terminal.

Touch the tips of the probe across the circuit or component undst: t

If the resistanceisk 1 K G KS Y §ihéSrésistanSeSsldang KL G KS Y
willy 2 G 6 SS Li&H B sl bééping daili stop at an unspecified paint

o)))

AUTO
MANUAL
RANGE

Fig.5-2 Resistancand ContinuityMeasurements
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5.6Classi®Diode Tes

Warning Do notperform diode tests before removing the power to the diode or othei
devices under test during a measurement. Injury to persons can occur.

1.

If not already selected, choose CLASSIC Diode test mdue $ettings menu
(seeSection 5.1, Settings Menl

Set the function switch to the dio ’l)". postion. Use the MODE button to

select the diode test function. The diode indica=®¥ will be displayed.

Insert the black probe lead into the negative COM terminal and theprebe

lead into the positivéerminal.

Touch the tips of the probe across the diode amgnductor junction under

test in one polarity (direction) and then in the opposite polarity as shown in Fig.
5-3.

If the reading is between 000 and 0.8@V in one diection and OL (overload) in
the opposite direction, the component is good. If the measurement is 0V in both
directions (shorted) or OL in both directions (open), the component is bad.

Zﬁfﬁﬁ%: >

v x b4
gioo [ & ][ oo

]

/]

N

o k| M | oooo

Fig.5-3 Classic Diode Measurements
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5.7 SmartDiode Tes

Warning Do not perform diode tests before removing the power from capacitors ang
other devices under test during a measurement. Injury to persons can occur.

1.

If not already selected, choose SMART Diode test modeiSéttings menu
(seeSection 5.1, Settings Menl

Set the function switch to the dio ’l)". postion. Use the MODE button to
select the diode test function. The diode indica=®¥ will be displayed.

Insert the black probe lead into the negative COM terminal thiedred probe
fSIR Ayl2 GKS LRaAGAGS m GSNXYAYIT ®
Touch the tips of the probe across the diode or semiconductor junction under
test.

If the reading is between + 08~ 0.800V, the component is good; BAD or O.L
displays indicate a defective component.

NOTESN SMART Diode mode the meter checks diodes using an alternating test
signal sent through the diode in both directions. This allows the user to check the
diode without having to reverse polarity manualljxeTmeterdisplay will show +
0.400 ~ 0.80¥ for a good diodeW 6 !fdR &shorted diode, ant®.lCior an opened
diode. See Fig. 5kkelow:

Fig. 54 SMARDiode Test

v v b ¢ b &
+0400~0800V bAd oL
— — —_—
—p— o & —ig—o & —p—o & —pl—o
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5.8 Capacitance Measurements

Warning Do not perform capacitance tests before removing gfower to the capacitor
or other devices under test during a measurement. Injury to persons can occur.

1. Set the function switch to thg_::-)_u- position.

2. Use theMooe] button to select the capacitance measurement. The F (Farad) unit
of measurewill be displayed.

3. Insat the black probe lead into the negative COM terminal and the red probe
lead into the positive terminal.

4. Touch the tips of the probe across the part under test.

5. Read the capacitance value on the display.

Note: For very large capacitance values, it mayts&veral minutes for the

measurement to settle and the final reading to stabilize.

Z?meﬁ%EB

uF

Al

AUTO
MANUAL
RANGE

Fig.5-5 Capacitance Measurements
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5.9Type K Temperature Measurements

1.
2.

o

Set the function to theTemperatureﬂ position.

Use thelMope) putton to select temperature measurementhe °F or °C unit will
be displayedTo change from F to C or from C to F, pleasethe Settings menu
(seeSection 5.1, Settings Meny

While observing the polarity, insert the thermocouple adapter into tiegative
COM terminal and the positiverminal.

Touch the tip of the thermocouple to the part under test. Keep the
thermocouple tip on the parttil the readingstabilizes.

Read the temperature value on the display.

To avoid electrical shock, disconn#wt thermocouple adapter before turning
the function switch to another position.

\%§m§§

°C/F

y m—

L

==

7

Fig.5-6 Temperature Measurements
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5.10Currentand FrequencyMeasurements
For test lead current measurements, disconniset
part unde test and connecthe testleadsin seres with
the part, see Figure 5.7.

Fig. 57 Disconnected component

5.10.1 Test Lea@urrentMeasurements (A, mA, angdA)

. . A=
1. Fortest lead measurements (A, mA, am), £t the function switch to thamA

or MA position.

2. Insert the black probe lead inthé¢ negative COM terminal and the red probe

lead into one of the following positive terminals:
1 Afor high current measurements.

1 mAfor lowercurrent measurements.

1 uAfor microamp measurements

3. Use theMope] putton to select AC or Dfieasurement.

1 Theaw indicatorwill be displayed for AC measurements.
1 The===indicator will be displayed for DC measurements.

4. Connect the probe leads in series with thetda accordance with Figure 5.7
andFig.5 T2 NJ W! Q Y S 9dodzhNEBmessyrénteris, oE RigdBb p
for WA measurements

5. Read the currenaind frequencyalues on the display (note that the frequency
function is not available for the YA function). To display only the Frequency,
navigate toHzusing the arrow buttons and enable the mode by pres§ig
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Bﬁﬂﬁaﬂa

Hz

AC
DC

.

AUTO
MANUAL
RANGE

il

Fig5-81 A 3K / dawdNBeduencyeéasurements
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AC
DC

AUTO
MANUAL
RANGE

-8HBH

BBAB

Fig.5-9 mA Currentand FrequenciMeasurements

FLIFDM90USERMANUAL

Fig.5-10 uA Current Measurements
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