
- . < 
.  .  . - - . .e -m. - . .  .  

TEK . INTER-OFFICE COMlvllJNlCATlON .- 
. 

Sohn Martin 94-540 TO 3:. ' t Juno 25, 1991 

FWW 
Frank Gray, SO-PAT 

M3KC.T 
GIDEP permit request 

In response to the request to grant permission to the 
Government Industry Exchange Pro ram 
Tektronix operator, service and P 

(GPDEP) to reproduce 
nstruction manuals, 

Tektronix, Inc. hereby grant6 such permission for distribution 
of such documents to any GTDEP user that is a full participant 
in the Metrology Data Interchange Data Base of GIDEP provided 
that all copies of the original work include the entire 
copyright notice and ownership statement exactly a-& it appears 
in the original, together with the Legend "Reproduded with 
pemieeion,a 

This permission has been approved by the Intellectual 

aeon% 1[ 
Committee of Tektronix 

ded 
and a copy of this memo may 

to GIDEP to provide'the requested permission. 

g:&dy 
Group Pat&t Coun&al 

GIDEP Metrology
Cropping of the black borders around each page was not accomplished,
as it increases file sizes in the database. However, this action
will be accomplished on files in future versions of Metrology DVD.



+ Tekt,&x  MRD: Products > True RMS Digital Mu...
!

Page 1 of 2

GIDEP Metrology
Cropping of the black borders around each page was not accomplished,
as it increases file sizes in the database. However, this action
will be accomplished on files in future versions of Metrology DVD.



Tektmnix  MBD: Products > True RMS Digital Mu... Page 2 of 2

You don’t need to sacrifiw ruggcdncss,  safety, atld  quality to enjoy  the accuracy nnb  fee*turcs  needed in today’s changing
lnilinrenance  environment.  The  Tektronix TX-DMMTM  True RMS digital multimc@s  feature an  extra large,  dual numeric
display tIltit pnrvidcs  more information in fewer steps and can  be viewed from wrdfs  the room.

‘Ihe  simple  user  intelface  eliminates  guesswork  and allows you to view AC and Dt$  values without changing meter function,
saving tronhleshootix~g  tirnc.

The data  storage crlpahilit,y  BIIOWS  mexuremrnts  to hc  saved into memory  and latxl  recalled or downloxdcd  to a PC using  the
npt,iw~l  WSTRM PC intcrfwc  package. 1

WSTRM cwsists  of WilvcStar~M  for Meters software and a PC interface cnble.  W TRM provides virtual digital multimete!
capability. rc&timc  data  logging, and en?+  documcnwion  on  a WindowPYSlNT $latform.  Error-fret  data  recording  is a
necessity for successful preventive maintenance  programs.

TX-VMM digital RMS technology  providzs  high accuracy, 50,000 count resolutio  , and fast AC settling time

WSTRM OPTIONAL PC INTERFACE PACKAGE f

WSIRM  is the ci)mplete  solution  for data trimstir and analysis from the TX-DM
fwt~nres  WaveStar  for M&K software and includes  an  interface cable.

y multttlleters  to a PC. The  WSTRM

WnvcStnf for Mctcrs software allows  users  to easily  capture, analyze, tmd  rword  ‘lb-DMM  data, BS well as protixsir~nally
crc:~tc. UK,  and prjnt  documents. Through its unique virtual instrument  interface, w&tar  sollw~r~  Lnahles  rewote  access
and contwl of the TX-DMM from a  PC, without the need  for propramming. W a v e s”  :‘.I .‘I,tar sottwxe’s  tamiliar  Windowso~YfilNT
features, such as  drag-and-drop. provide  users  a quick and simple  mcanx  f(x insenihg  important DMM  inlr)rmation  into nthcj
Windows  appliciltions.

The  included  cahlc  provides an  interlhcc  bctwccn  the TX-DMM IK  port and the P C!‘s  K-232 port.

TX3 * TX’1  (with Onti,onal  WSTRM PC Interface i Orderintz-
Packa:el I Chatacteristics  I Informatirm

Tckwnix  Mcasuremcnt  prod~~c~~s  wc  manufactured in IS0

http://www.tek.com/Measurernent/Products/catalog/tx3txl/eng/
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DC Volts

d&n with600 fl reierence

dB with measured reference

lun on Duty Factor and select

Diode Check

AC DC dual displav

Press:

lween  AC DC and AC&K

3 Press to 1oggle be-
tween dB and dBm.

ween  AC DC and A&DC

uick  Reference Guide to Functions

TO:

Change delaufl  settings
(mess Setup menu)

Exit setup menu

Turn backlight on or off

Change range of meter

Set meter to autoranging
mode

Manually Ceeze  display

Automalically  freeze dis-
play when  signal changes
(Au10 Hold)

Record min, max, avg
values with timeslamp

1 ms peak hold  min and
msx with timestamps

Exit MAXlMlNIAVG  mode

Store a measurement

Recal a measurement

Clear recaltec memory
IOAOfl

Clear all memory lccations

Any bunon Meter returns  to normal
operalion

@I Eacklighl LEDs light up 20

RANGE button The range shows IO Ihe 19
right of the bwgmph below
the main display

RANGE bullon  for EF~
two seconds

HOLD button Ema
HOLD button fortwo 1 m 2 1
seconds

htIM/A button WA. MAX, MIN,
MAX-MIN. 01  AVG

blue button -* MlWAand  m
MJWA button

MIMIA button lor Iwo Meler  returns to normal
seconds operation

Blue  button -* A Memory location and
button -* ( measurement

Blue button + A Memory location and
button -* ; measurement

Blue button -t d Upper tisplay:  shows
button + (3) memory  tocation

Main dispfay:  -

B4ue button -* A d&E
button + ;3)
for live sewmds

28

2 0

28
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CERTIFICATE OF TRACBABL~
c e r t i f i c a t e :MFG1797CHCS
Mfg/Model :Tektronix  TX3
Description :Handheld  DMM
Serial N'uat.  :BN001748

Cal Date:14-MAY-1998  Temperatute  :22 C Cal I terval:365  Days
Rue Dfate:14-MAY-1999 R. Humidity :30 %

CALIBRATIOW  PROCEDURE-.
Factory Automated Test Ver. EXP V 2, C'ntrol Ver

CALIBRATION EQUIPMENT USED:
q

IYlfg/blo!3e1  Type ID # C 1 Date
=====9llrPE==PIPIIPP======  =====311m== 4GE PIPm=P=E
WaveTek  9100 34073 07CAPR-1998
Omega DP86 El22118 22bAPR-1998

CALIBRATION

rssued ..:I(+ f&".-

Manager : Lyal Purinton

IS0 9001 Registered, KEMA

Rue Date
IIIIIlumPIII
07-APR-1999
22-APR-1999

TOM MAHAR

14-MAY-1998

10001.10
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Contacting Tektronix

Product
Support

For application-oriented questions about aTektronix
measurement  product. call to11  free in North
America:
l-800.TEK-WIDE  ( I-800-835-9433 ext. 2400)
600 a.m.  - 5:oO  p.m. Pacific time

Or contact us by e-mail:
tm-app-supp@tek.com

For product  support  outside of North America,
contact yourhxal  Tektronix distributor or sales
office.

Service
support

Contact your local Tektronix distributororsales
office.  Or visit our web site for a listing of
worldwide service locat ions.

http:llwwrv.tek.com

For other In North America:
information I -80%TEK-WIDE  (l-800-835-9433)

An operator will direct your call.

To write  us Tektronix. Inc.
l?O. Box 1 Ooo
WilsonvilIe,  OR 97070.loo0
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General Safety Summary
Review the following safety precautions to avoid injury and prevent
damage to this product or any products  connected to  it. To avoid
par&al hazards, use this product only as specified.

To Avoid Fire or Personal Injury
Connect and Die-connect Properly. Do not connect or disconnect probes
or test leads while lhey are connected to a voltage source.

Observe AllTerminal Ratings. To avoid fire or shock hazard, observe all
ratings and markings on the product. Consult the product manual for
further ratings information before making connections to the product.

Do not apply a potential to  any terminal. including the common
terminal, that exceeds the maximum rating of that terminal.

Replace Batteries properly. Replace batteries only with the proper type
and rating specified.

Do Not Operate Without Covers. Do non operate this product with
covers or panels removed.

Use Proper Fuse Use only the fuse type and rating specified for this
product.

Avoid Exposed Circuitry. Do not touch exposed connections and
components when power is present.

Do Not Operate With  Suspected Failures. If you suspect there is damage
to this product, have it inspected by qualified service personnel.

Do Not Operate in WeUDampConditions.

Do Not Operate in an Explosive Almoephere.

Keep Product Surfaces Clean and Dry.

TX  and TX3 Tm RMS Digital Multimeters



General Safety Summary

Terms an  the  Product .  These  ~enns  may appear  on  the  product :

CAUTION indicates  a hazard to property including the  product.

Symbofs  on the Pr~Act.These  symbols may appear on the product:

iv TX1  and TX3 True RMS Digital Multimeters

Front and Rear Panel Overview

l-

2 .

3-

4-

5-

- 6

- 7

- a

- 9

-  1 0

1 Extra  fage  LCD display tilh  dual numerical readout.
2 Measurement function knob-Use to  select a measurement.
3 Blue Button - Use to amese  lms, MEM.  and Setup menu.

4 RANGE Bulton - Use to set  measurement  range.
5 h!WA  Eatton - Use to set  meter to MItVMAXJAVG  or lms  modes.
6 S&keys  - Use with measurement function knob to %fed  measurements.
7 Backlight Button  - Use to turn  backlight on  arx  off.
8 HOLD Button-Use to Ireeze  display.

9 A EMton  - Use to make relative measurements and access the memory

101nwtconntiors.
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Front and Rear PaneI Overview

Measurement Function Knob

TXI TX3

OFF. Turns off  the meter. Setup pamneters  and srored  measurements
are saved.

v. Volts AC RMS,  Volts DC, Volts AC DC dual display. Volts
AC+DC total RMS, dB. and dBm.

k. Frequency measurements. Duty factor also shows if it is muted
on in  the  Setup menu.

fit*.  Access to  resistance and continuity measurements and diode
test.

4c.  Capacitance measurements.

“C. Temperature measurements in degrees Celsius or Fahrenheit.

-v+=--tzt-RMs,*psAe-
DC dual display, and Amps DC 4-20 mA% (process control  loop
measurement).

Fmnt and Rear Panel  Overview

Input Connectors

A. Input connector for.current  measurements up to 5 A (IO A for
three minutes or I5 A for 30 seconds). Rating is 600  V open circuit
wItage.

COM. Common connector.  All measurements are referenced to  th i s
connector.

V. Input  connector for volts,  frequency, ohms, continuity.  diode.
capacitance, and temperature measurements. Rating is 1oOOV
CAT III for all V. input connector measurements.

TXI and TX3 True RMS D@ital  Multimeters



Operating Basics

Before you take any of the measurements  described in this section.
follow these steps:

For specified accuracy. allow the meter to stabilize for 30
seconds after you turn on the meter.

Observe the safe test Iead connections below when you remove
the test teads  from the meter.

Alwaysdisconnect  power to the circuit when you measure
resistors. capacitors, diodes, or continuity within the circuit.

Discharge capacitors before taking capacitance measuremenrs.

TX1 and TX3 True  RMS DigitaL Muttimerers

Operating Basics

Using Procedures in this Section
AIL measurements  are  made by first setring the meawreme~t  function
knob to a function setting and then selecting a measurement  from rhe
softkeys. Note that not all knob settings have corresponding softkey
settings.

1. Set the measurement function knob to Y for a volrage  measure.
ment.

2. Select softkey  2 far DC voltage

3 . Connect the leads to the measurrment  points.

TXI and TX3 True RMS Digital Multimeters



” 63 Voltage Measurements

Measuremeflt Soflkey
MainI IUPPer

hnect  leads display display

True RMS  AC voltage ! AC
(defaull)

DC  vdtage

AC DC dual display

A&DC  tolat  RMS

c3  nc

CACBCor
ACtDC  (press lo
bxlw

DC  AC

A&DC H z

TX 1 and TX3 True RIVE  Digita  ivIultimeters

Opera t ing  Bas ics

Appl icat ion:  Using AC D C  and ACtDC  in  Vol ts  Made

AC = ~VRMS
Frequency =  60 Hz

AC wItages  riding on power supplies can cause problems with
electronic circui&. If you set the meter to DC Volts  mode.  Ihe display
shows the DC component of 5.000 V. However. the AC component
may be missed. It is recommended that you set the meter to AC DC
dual display mode.  The main display show. the 5.000  V DC v&age
and the upper display shows the I.000  V AC voltage. AC DC mode
also allows you to simultaneously make AC and DC measurements
without changing  the meter settings.

Another useful measurement is AC+DC total RMS. To take this
measurement, press softkey 3 to toggle to AC+DC. In the above
example, the total RMS of 5.099 V shows on the main display and
the frequency of 60.00  Hz shows  on the upper display. When
calculating the power dissipated in a circuit component, it is crjGcal
th%  the  DC value  is fw&xdinm  the  equal&  V~&l&w,xh~~~
VRMS  is AC+DC total RMS.

TX 1 and TX3 True RMS Digital Multimerers 9



” cl3  and dBm Voltage Measurements

Measurement

dB  (TX3 only)’

dBm  (rx3  only)2

Main UPPer
Softkey Conneci  leads display display

(4)BordBm  * aw  v AC dB
(press to toggle) @

l-3
AC dBm

- II - +

1 dB readoti  I 20  x lcg(main  display readoWref),  where tef =  1 V is thedeiault.

2 d8m  readout =  10 x log (main display readot&R),  where RSWJ  f~

Application: Using a Reference V&e  Other  than Deiault  1.000  VRM~
in  dB  Mode

To manually change the reference wItage  in dB  mode. press and
hold the blue button to display the Setup menu. Adjust the rEF(dB)
value to the value you want and press softkey 4 for OK. Subsequent
dB measwement~  wiI1  use  this stored value as the reference voltage
until you turn off the meter.

Application: Using Voltage in a Circuit as the Reference Value
in dB  Mode

An example of using  a voltage in a  circuit as the reference value is
measuring the AC voltage gain of an ampl8ier.  Set the meter to dB
mode  and measure the voltage that you want to use for the reference
(the input of the amplifkr).  Press  the A button to save  the measured
value as the  reference value. Next, measure the  output of the
amplifier. The  voltage @in of the amplifier [in dB) shows in the
upper  d isp lay .

In botb of these applications, the d  indicator shows in the upper
display to indicate the reference is a voltape  other than the default
vatue  of l.ooO  VRh,s.  The reference value returns to I.000 V when
you exit dB  mode.

TX1 and TX3 True RMS Digital Multimeters TXI and TX3 True RMS  Digital Multimeters



Hz
EJ Frequency Measurements

Main UPPer
Measurement Soflm Connect leads display display

1 Dlsplayed when you set negalive edge triggering in the Setup menu. -EdGE  is active
bu!  not displayed when  % duty 1s on.

2 You must turn  on positive  or negative  duty In  Setup menu

Negat ive  Edge  Triggering

To trigger on the negative edge of the waveform, set EdGEto  nEG in
the Setup menu. The word -E&E  shows in the upper display when
you exit the Seup menu.

Pos i t i ve  and  Negat ive  D!iQ Factor

To measure  duty factor, set duty (PO1 in the Setup menu) to either
POSor  nEG.  When you measure negative duty factor. a “-”  symbol
shows in  the  upper  d isp lay .

Pos i t i ve  du ty  fac tor :
%duty=(&)  x 100

Negative  duty  fac tor :
‘%dduty=(l-a/b)  x  100

- 12 TXI and TX3 True RMS  Digital Multimeters

Operaring  Basics

AC vs .  DC Coupled  Frequency Measurements

When the duty factor measurement mode is off, the frequency
measuremeot is AC coupled; othrnuise,  it is DCcoupIed.

Changing Vol tage Range in  Frequency Mode

Tochange  vottage  range, press the RANGE butron.  The voltage
range shows momentarily in the upper display. Continue pressing the

TXI and TX3 True RirlS Digital Multimeters



Operating Basics

Resistance Measurements
(Ohms, Continuity, Diode, and 50R Range)

Diode

I
1 See appticalion  below.

Appl ica t ion:  Measur ing  Low Res is tance  Va lues

To measure low resistance ~11ues  to  0.01 52  resolution. set the meter
to 50 S2 mode and short the leads together to subtract the lead
resistance from low-resistance measurements. If you do not short the
leads together. the meter will not enter 50 B mode. The lead
resistance must  be less than 5 8. The measured resistance shows OR
the  main display.

Capacitance Measurement

Main
display

F

t IUpper
display

-

Measuring large-value capacitors may take several seconds.

Follow the procedures below when making capacitance measure-
IlW”tS:

n Removecapacitors from circuiq

n Discharge capacitors before measuring them

n Connect  polarizedcaps  as shown above.

n To measure  small values  ofcapacitance accurately, press the A
but ton  when the leads are open.

TXI and TX3 True  RMS  Digital Multimeters



Operating Basics

Temperature Measurements (TX3 only)

Measurement
MainI IUPPer

Connect leads display display

Before you take a temperature measurement. momentarily change
the temperature of the thermocouple to verify a shorted or open
thermocouple is not incorrectly displaying the ambient temperature.

Helpful Tip: Increased Temperature Accuracy
To achieve high accuracy temperature measurements to f I .O “C it is
necessary to calibrate the meter to account for any thermocouple
offset. Temperature accuracy witbout  performing the following
cabbration  is +3 “C:

1 . Turn on the meter in the environment you will make the
meas”Feme”ts.

2 . Fill a wide. shallow container with ice and water. Stir the ice and
-wa-r~tE&nrestoevntydisnibnterhe--

temperature of the mintwe.  Place the container next to the meter
and submerge the tip of the bead probe in the ice and water.

16 TX1 and TX3 True RMS Digital Multimeters

Operatin_e  Basics

3. While in “C or “F mode, allow die temperature reading to
stabilize on it value (this value should be very close to  0 “C for
“C mode or 32.0 “F for “F mode). Any deviation From 0 “C or
32 “Frepresents  the thermocouple’s offset.

4. Once the reading stabilizes, press and hold softkey 1 for “C mode
or softkey 2 for OF  mode for five seconds until the display shows
oooo  or 0032.

This calibrates the meter for the operating environment. A shows in
the upper display. If you hear an error beep, the offset is greater than
+5 OC. You can repeat this calibration at any time. To undo this
calibration. return the meter to factory settings by pressing both the
blue button and M/M/A  button while powering up the meter (see
Table 2 on page 27).

To insure accuracy of temperature measurements. you should follow
this procedure when using other K-type thermocouple probes with
the TX Series DMMs  because accuracy specifications vary in
different types ofprobes.

TXI and TX3 True RMS Digital Multimeters



Operating Basics

*Current Measurements

Softkev Connect  leads
Main UPPer
diwlay  diiplw

True RMS  AC Amps cI>  AC *QH” A C0
DC Amp?. m DC

$e

Hz

D C -
(d&M)

Amp  AC aC dual display 0 AC  m or ti DC AC

Amps AC+DC  lotal  RMS1
ACcDC  {press to

curenl  Lead
stllroe

togg,e) A&DC  H z
I 1

4.20 mA  currenl  %2
(TX3 only)

0% DC %

1 I , , ,  =  JiACir + IDC’

2 4-20 mh measurement is used In ptcess  loop calibration.
% = (measured current  - 4 mAyl6 mh

TXI and TX3 True RMS  Digital Multimeters

Button and Softkey  Overview

Blue Button

To access functions in blue text, press the blue button and then press
a function button while the m indicator is on. The w indicator
shows on the display for five seconds

Press and hold the blue button for two seconds to access  the Setup
menu. See page 23 for more information about  the  Setup menu.

RANGE Button

Use the IWNGE  button to manually select a range. Press and hold
RANGE for two  seconds to return the multimeter  to auto  range
mode. The meter is in auto  range mode when the m indicator is
on.

The range and units are displayed above the m indicator, to the
right of the bargraph.

F&MA (Minimum, Maximum,and  AveragejBution

Press this button to scroll through the live, maximum, minimum.
maximum-minimum, and average value. ‘The elapsed time between
the last recorded event and the statf of the test shows in the upper
display.

TX1  and TX3 True RMS  Digital Multkneters



Button and Softkey Overview

lms (1 ms  Peak Hold)

To activate 1 ms  peak Md, first press the blue buiton  and then the
WWA  button while them  indicator shows on the display. When
in 1 ms  mode, the LCD displays the m  and m  indicators.
Display resolution in  Ims  peak  hold is 5.ooO  COUIIQ.  Live and
average (AVG) readings are  not available in lms  peak hold mode.

You can use Ims peak hold when you take AC or DC measurements.
The meter only records events that have a pulse width that is greater
than 1 ms.

Press the M/WA  button to view lms  peak hold minimum and
maximum values. The MAX value shown is the value ofrhe  positive
peaks and the MIN  value shown is the value of the negative peaks.

Press and hold the MM/A button for two seconds to exit Ims  peak
hold mode.

Back l igh t  Bu t ton

Press the @ button tottun  the backlight on or off. Adjust the LOF’F
setting in the Setup menu  to adjust the backlight  timeout setting. Use
the Setup menu information on page 23 to adjust the setting fortbe
back l i gh t .

HOLD Bution

Press  HOLD to WIR  hold mode  on and off. When you activate the
hold feature, the instrument beeps, freezes the display. and dispIays
Plnrl,rlrnrr-mlrlsplayse-yaw-
remove the probes from the test points without losing the measure-
ment  reading.

2 0 TXI and TX3 True RMS Digital Multimeters

Auto  Ho ld

To  activate auto hold. press down on the HOLD button until Bm
appears  on the display. Auto hold is not available for capacitance or
AC DC measurements.

In auto hold mode the display automatically freezes and the
jnstrument  beeps when the measurement reading stabilizes. The
displayed value will be updated when the meter stabilizes on a new
measurement  mlue.

Auto hold  is useful when it is not possible for you to press the HOLD
button or see the meter display  while probing and taking measure-
ments.

ABution  (Making Relallve (A DELTA) Measurements)

Use this button to set the meter to delta mode and make relative
measurements. The reference vahte  for the A measurement can be a
measured, a  stored, or  a programmed value.

A Relative toa  Measured Value. When you take the mea.surement  and
the meter settles on the measurement value, press the A button.

For subsequent readouts, the measured reference value is subtracted
from the actual measurement.

A Relative to a Saved Value. Use  the measurement function knoband
softkeys  to set the meter to the measurement function you want. Use
the memory information on page 22 to recaH  (RCL)  a reference

-ntm  from rn.mmy~  men press me n  ounon.  10  extrdettamoae,
press the A button.

For subsequent readouts, the recalled reference value is subtracted
from the actual measorement.

TXI and TX3 True RMS Digital Multimeters 2 1



Button and Softkey  Overview

d  Relat ive to a  Pr~ramm~  Value.  Use the measurement function knob
and softkeys  to set  the meter to the measurement function and range
you want and then press the A button.  While the  meter is  in  delta
mode. press and hold the  blue but ton unlit  the Setup menu appears.
Use the softkeys  toedit  IEFto  the desired vaalue  and press softkey  4
for OK. To exit d&a  mode, press the A button.

For  subsequent readouts the programmed reference value i s
subtracted from the actual measurement.  The programmed reference
w.l~e  is lost when you turn offthe  meter

You can also use the A button to make relative dB (AdB)  measure-
ments. See page IO  for more  information.

MEM (Memory)

Use the memory mode to store  and  recall measurement val.lues.  No
data is lost during power cycles.

To activate the MEM (memory) mode, press the biue  button  and then
the A button while lZQ  shows on  theLCD  display. The display
shows four softkey  selections: STO, RCL, CLR. and EXIT.

STO.  Select ST0  IO  store the held value in the next available memory
location. The memory location number momentarily shows on the
upper display. If no memory locations are available. FULL shows on
the upper display for  two seconds and nothing is  s tored.

To overwrite an existingmemov  value, recall the manon/ location
using the RCL button, press CLR,  then press ST0  to store the new
value in  th is  locat ion.
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But ton and Softkey  Overview

RCL. Select RCL to scroll through the stored values in reverse order.
The upper display momentarily shows the memory location while the
main display sho’h,s  the value stored in that locarion.

CLR. Select CLR to clear rhe  currently  selected memory location.
The location is replaced with “-----“_

To clear all memory locations, press and hold the CLR button for
five seconds. A g shows on the display next to the CLR enunciator.
The word donE  shows on the display indicating that all memory
locations are  clear and you  can release the button. If you release the
button before the word donEshows, nodata iscleared from the
memory.

EXIT. Select EXIT to exit memory  mode.  You can also exit memory
mode by press ing any but ton.

Sofikeys
Each setting on the measurement funct ion knob may activate one or
more softkey  settings on the LCD. If there is more than one
measurement for a function knob setting. a softkey  menu  appears on
the display.  Press the corresponding softkey  to select  the desired
“&X”~~iW3l1.

The Setup menu al lows you to  customizedefault  set t ings.  To act ivate
the Setup menu. press and hold the blue button for two  seconds.

Use the softkeys  as  shown in  the  Fol lowing table  to  edi t  se tup values .
Setup menu values are saved when jwou  turn off rhe  meter. except for
reference valua.
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Funct ion Press to increase Press to de- PIess  IO  Slep  to Press to swe
setting value. crease setting neti  digit in set- setting and  move

!mfue. ting valve. to next seiup  pa-
rameter.

‘I-be  following table lists the  setup  menu promprs,  the definition of
parameters. and default values.

Table  1:  Setup prompts,  def in i t ions,  anddefault  va lues

Upper display Definifion  of parameter Defaull
prompt hmss  OK to wcle throwah  oarametersl value

P O F F Sets atio-off  time (in minutes). 30  mint&s

L O F F Sels  bac#ight  atio.oA  time (in secxxds). 60 seconds

bEEf Toggles beeper on and off O N

HlES Changes display to 50,ooO  covnts. OFF

POL (5uiy) Scrofls  lhrough  OFF, POS  (positive  dtll)  factor). and OFF
NEG  (negative duty factor).

EdGE  [Hz] Toggles between POS  (positive edge) and NEG Positive (rising)
(negative edge) triggering in Hz measurement.

rEF Changes Ihe  reference value  for delta measure- Value belore  d
merits. bunon  is pressad

(A)rEfidB)’ Changes the reference vafue  for dB  measurements. 1  V
t Meter  must  be  in A or dB mode to access  these setup parameters.

Special Features

High Resolut ion (HrES)  50,000~Count  Mode

By default. the meter is set to S.OMLcount  mode. For 50.000-count
mode, press the blue button when you turn art  the meter. To change
the  default  resolut ion to  50.00&count  mcdr,  use  the  Setup  menu
information on page 23.

The folIowing measuremenrs  are limited to S.ODO-count  mode: 50 Q
50 MR,  I  rns peak hold, AC + DC amps, AC DC amps, AC + DC
volts, AC DC volts. capacitance, and Hertz dual display mode.

TXI and TX3 True RMS Digital Multimeters

A sin_ele  beep indicates correct operation. You can turn the
single-beep feature off in the Setup menu. A double beep indicates a
warning or error condition. A triple beep indicates rbe  meter will
auto-of f  in  one minute .  Cont inuous beeping indicates there  is  c i rcui t
continuity while in continuity mode. You can not disable double.
rriple,  or  cont inuous beeps.

Auto -Of f

The auto-off feature automatically turns off the meter if no controls
or settings are changed within  a set am~uot  of rime. To  turn  on the
meter after nut&off.  press any  button. The meter will return  to the
state it was in before auto-off occurred.  but held valuesare~last.~~-

Use  the  Setup  menu to  ad jus t  the  auto -o f f  de lay .  The  defau l t  au to -o f f
time is thirty minutes. You can disable auto-off by pressing the
m button when you turn  on the meter or  by using the Setup
menu.

Auto-off is  disabled during M/M/A  mode.

TX1  and TX3 True RMS  Digital Multimeters



Power -Up Opt ions

To activate power-up functions. press and hold a button or  softkey
when you tllrn on the meter. Hold  rhe button or  softkey  until you
hear a single beep and see a text acknowledgment on the display (see
Table 2 below). The following roble lists all power-up options. Most
of the power-up option descriptions  also appear on the rear panel.

When you turn off the meter, the power-up options are not saved.
Use the Setup menu to change default settings.

Tab le  2 :  Powwup  opt ions

I Power-up function

Sets meterto  high redu-

and calibration date

Explanation

Enables high impedance (> 10 MR)  across  the
inpul  @&s  in the 500 mV  DC range so lhal  Ihe
device underfesl  is not loaded when you
measure mall voltages.

See MMJWAVG  Operalion  on page 28 for
more inlormafion.

bhle, triple. and continuity  beeps are not
affected.

-

Dispiap  the softwere version (M-mm,  where M
is the major revision and mm is the minor
revision). Press softkey 1 again to display  Ihe
date the meter was lasl  ca6brated (upper
display shows month and main display shows
Y-d

TXI and TX3 True RMS  Digital hlulrimeterr

Table  2 :  Power -up  opt ions  ctint.)

Bunnfl

Softkey  2

SoRkey  3

Softkey 4

HOLD
(POW+

BLUE and
MIMI.4
(rE.SEQ
1 The bold

Overall Diagnostics

LCD tesl

Baiter/  lest

Disables auto.off

Resets meter lo  factory
default settings

ed text In parentheses in tl

Explanation

Displays all LCD segments. Press &key 2
again to hear Ihe  beeper. Press soIlkey  2 again
lo  perfoml  button  and knob diagnostics. The
display shws  two twovo-digit  numbers. The
numbers on the left confirm Ihe knob  location
and lhe numbers on the right confirm the button
operation. To ex& diagnoslics,  horn  off meter.

Displays all LCD segments so you can verify
correct LCD operation and display. Compare
this to the LCD figure on page 3.

Displays lhe voltage across the battery
terminal%  The meler  tilt  shul  off at 1.5 V

You must  press both buttor+s atlhe  same  time
while powering on Ihe  meter.

hdton column shows when the meler  regislers
?a butlon  unlil  you either hear a single beep
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Special Features

MWMN~AVG  Operat ion

Press the  M/M/A button to start recording ?&%%!A  values. In 5,000
count  mode  theMlMlA  default recording rate is 4 measurements per
second.  Press  and ho ld  the  bUh#A  but ton when turn ing on the  meter
to apply averaging, which reduces the recording rate to I measure-
ment per second (I  set M/M/A).

The ix$l&llA but ton cyc les  through the  operat ions l is ted  in  the
following table.

Tabfe  3 :  MINNAxIAVG  operat ions

Display
indicator Description

m

MAX

?he  live signal  value  is shown. The upper &play  shows the elapsed time
sme  lhe  recording began.

The MAX indicalor  and maximum value are shown. The upper display show
the timeSlamo  al which the mtimum  value occurred, rektive lo the start  OC
thetest

MIN The  MIN  indicator and minimum value ate shown. The upper djspfay  shows
the timeslamp  at which the minimum value occurred, rdative to tie start of Ihe

IASt~

meter readings. The upper display shows  Ihe  elapsed time siiwe  recording

2 8 TXI and TX3 True RMS Digital Multimeters

Once you set the meter to MN/A made, the  meter will up’;lngq  or
automaticaIly  increase range  setting. but will not  dowtwaoge.  You
must  exit M&UA  mode to restore downranging abilities to the meter

While in MfWA  mode. press the HOLD button to  stop the recording
and freeze the most  recent hi/&i/A  values. Press the M/M/A button to
cycle through the held values. Press  the HOLD  button a second time
to reset and restart rhe M/M/A  recording.

While in M/M/A  mode. activate memory mode to hold the displayed
M!IvUA  value for storage into  memory  without stopping or  resetting
the MiMIA  recording.

To exil MfMfA  mode and clear stored values. press and hold the
M/M/A  button for two seconds.

Auto Fuse Lktection

The meter automatically verifies the integrity of the internal fuse
when you set the measurement function knob to A. If an opet~ fuse k
detected. the word FUSE shows on the main display.

See page 48 for instructions on how to replxce fuse F I

TXI and TX3 True RMS  Digital Multimeters



Specifications

All specifications are warranted, unless noted as typical. for the rated
woperature  range  of 23” C + 5” C at less  than 8W6 relative
humidity.

Characteristics

LCD display digits

Display cwnls

Bargraph

Memory localions

Oat of range  indicator

Descr ipt ion

3”; (d&auk)  ~4%

5,000 (d&u!?)  or 50,000

20 segment, updated 20times  per second

TXI:  10, TX3:  30

OL:  overrange
Ur undenanoe

Low wftage  indicator

Battery life

Battery symbol shows on LCD at 2.0 V.
Meter  polvers  down  at 1.5 V.

100  hours continuous use tih  backlight oft
FYPW

/^(1_11%  miy; defaultF:yy
Two AA 1.5 V alkaline baltedes  [NEDA  15A)

Manmum  Input  voltage beween 1OoOV~ InstallatlonCategoty  Ill
terminals and between terminals (CAT lll]t

II  fi

Mtimum  open circuit voltage
when utilizing the  A terminal

600 VRMs  CAT Ill

Fl  iuse  pro1etion

Backliohl

15  A (l&XV)  setice-replaceable

1 Green LEDs
1 If meter  is exposed  to water, have il inspected by qualified service

persoiIlIe1.
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Table&  DC voltage characteristics

Characteristic

Settling time

Reading rate

Rejeclion  ratio

Common mode

Normal mode

fnpuf  impedance

120dBatDCor50Hzor60Hz

60dBat50Hzor6OHz

10 Mb&&f

Table 5: DC voltage range, resolution, and accuracy

I Resolut ion I

I temoerature ranoe

Accuracy in 50,aOO.count  mode is % + 10 counts.

TX1 and TX3 True RMS Digirol Multjmeters



Table 6: AC voltage characteMcs

Characteristic

lnpti impedance

SeWno time

Reading rate

Common mode
rejection ratio

Crest factor, maximum

AC+Dc’  total RMS vclts
r accuracy

AC DC’ dual  display
BE”IZC”

Upper dispfay  frequency ( !
Accuracy

Sensitivity

;.L  dB referen&

dBm releren&
1 5,OOO-count  mode or

Description

4 readings  Itvoical)

5,Mx)  ct.: 4 readings per second
50,033  ct.: 1 reading per second

6OdBatDCto60Hz

Fufl scale: 3
Half soate: 6

AC (RMS) accumcy + 0.1% + l.count

DC Accuracy c 0.05% + 1 count
AC RMS Accuracy + 0.1% + 1  oount

00 countsl

~0.0.002%tl~lun1)Ior20Hzto20~z

10% of selectee voltage range

I V, (adjustable)

775 mV across  600  Sl(1 rsw]

ml and TX3 True RMS Dipitat  Multimeters

Table  7 :  AC vo l tage  range,  reso lut ion ,  and accuracy

I Resofution ACCWELCV

Range 5,wla counts 50,000 counts TX1 TX3

0.5v  I muv ~1ouv 14OHz-20kHz: i4OHz-20kHz:

50 v i0mV 1 mv

SOQP IOQmV 1OmV

1000\12  i v 100mV 40Hz-10Wz: 40Hz-10kHr
f (0.6% + 2 counts) f (0.4% + 2 mm)

Temperature coefficient AC: Add (0.03% + 0.1 ct.JPC beyond rated temperature
range.
AC+DC: Add (0.06% + 0.1 ct.]PC beyond rated temperalure
ranoe.

1 Accuracy in 60,000-count  mode is 96  + 20 counts.

2 For voltages > 100 V, the maximum v&-Hz  product is c 10 MVHz

TX1  and TX3 True RMS  Digital Multimeters



Table 8: DC current characteristics

Characteristics Description

Burden voltaae ~5mAto5A:O.3Vmex
lOA:0.5V’mar.

Percenl4.20  mA 14 mA  = 0%

Tableg: DC current  range,  resolut ion,  and accuracy

Accumcy

~Temperature  meffcienl
.

ICO~A

I mA

+ (0.4% + 2 cml~)’

+(0.8x+  203~nbj2

I

4dd (&OS%+  0.1 d.)I”C  beyond rated temperature range.

Table 10: hccurfentcharacteristics

Characteristics. Desuipfion

Burden  wltaqe ~OSmAto5k0.9Vmax.
]tOA:i.OVmax

AGDC’ AEwracy 1 AC 8MS  amrs accuraw  t DC amos  zcuracv

ncc”racy  m 3o,ooo-E*u”t  mwe IS % + 40 count*.

2 Accuracy in SO,OOO~count  mode is % + 20 counts.

TXI and TX3 True RMS Digital Multimeters

Upper display lraquemy

ACCW3cy ( f(O.o02%  + 1 count) for 20 Hz to 5 kliz

Sensilmitv i iO%of  mme

Settling time 4 readings (typical)

Reading rale 5,CCO cl.: 4 readings  per second
50,WJl  cl.:  1. reading per second

’ 5,OWcount  mcde  only.

Table II: ACcurrent  range, resolulion,  and accuracy

t tIesolution

Range 5,000 cotnlts 50,000 counts TX1  TX3

0.5 mA lOOnA ionA 40 Hz - 1  kHz:  f (0.6% + cmts]2

5rnA 1 PA loonA 1 kHz-3kHz:f(l.O%+2mmts)
same_a;na- 1 i-A

_ 3kHz-5kHz:~(2.~+2cwnts)
500 mA 100 IJA ioub

minutes
(15Afor I I
3osec.j  1 J
kwsture  coefficient Add [0.05%  c 0.1 ct.)/‘C beyond rated temperature range.
1 Accuracy in 50,OOkount  mode is % + 20 counfs.

* 13% 01 range.
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Table 12: ResisIance  (fi)  characteristics

Description

5,Nl  ct.: 2 readings per second
5O.DM1  ct.: 1 reading per sezond
50 MR: 1 reading per seconds

50 fl  to 5 MCI  range: 3 readings (typkl)
54 MC! range  4 readings (typical)

0.6V(50~and500L-Imngeis1.3\rJ
voltages (typical) ]

Common mw’e 160  dB at DC 50 Hz. 0160 Hz
rejeclion ratio

Normal mode ZQdBat 2 50Hz
rejeclion ratio

Table 13: Resistance range, resolution, and accuracy

Resolut ion I Accuracy

Ranse 5.000 counts I  YJ.oml  Counts  I TX1 TX3
!

5on 10.010 - f(0.1% l 10 counts)

5cOfl 0.1 R 0.01 n + (0.1 % l 4 muntsp

5kn  in 0.1 n t (0.1% l 2 counts)”

50 IG 10n lfl

500kR  mn 1on

stm 1 kil 1oOn

50Mn  iOk@  t-

Temperature weAicient 50 0 to 500 0Add (0.03% + 0.1 ti.)PC beyond raled
temperalure  rage.
5 Mf-J to 50 P&I  Add (0.2% + 0.1 ct.]PC  beyond rated
temoeralure  mlae.

1 5,Dw  count mode only.
2 Accuracy in sO,DOo-Count mode is % + 40 counts. e k&
3 Accuracy in 50,DOO.count mode is % + 20 counts.

*
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Spec i f ica t ions

Table  14 :  Cont inu i ty  character is t ics

Characteristic Description

Continuitv  threshold 1 Beeper sounds when resishnce  is IMP  R or less lfvoiml\

Reswnse time I <Ims

Table  15:  D iode  tes t  charac te r is t ics

Characteristics I Descridion

Test voltaw 12.8  V maximtim.  ooen  circuit

Table  16 :  Capac i tance  range ,  reso lu t ion ,  and  accuracy  (5 ,000  counts  on ly )

Range

5 nF

50 nF

WJnF

5 PF

Resolution1

1  PF
1OpF

IoOpF

1 nF

Accuracy2

Tm TX3

f (1 .O% + 5 counts) (using  A mode)

f  (1 .o”h  + 3 cwts)  [using A mode)

+_  (1 .wa  + 3 cwnls)

SOIlIF 10f~F

Temperature
coefficient

Add (0.05% + 0.1 ct.)PC  beyond rated temperature range.

’ 5,000 cooni  mode  onb.
2 > 1% of range.
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Table 17: Frequency characteristics, resolution, and accuracy

Characteristics 1 Description

S i g n a l  coupling  A C

Minimum frequenw IO.5 Hz

10,ooO COW 0.01 Hz
100,wo COUIII:  0.001 tl,z

Add 0.00004%/[(oc)2  beyond rated temperature range.

Table 18:  Frequency voltage range

Range 1 Sensitiuily,  10 Hz.  100  kliz 1 Sensitivity, 1 MHz’~

500mv  I loo mv

5 v 500 mV 2v

5ov 15v IXJV

TX1  and TX3 True RMS Di_eiral  Multimetsrs

Specifications

Table t9: Duw  factor  characteristics

Characteristics

Range

Accuracy

Signal coupling

Resolulion

Seneitivjfv

Description

1HztolWkHz

~0.1%  + 0.05% per kHz)  for 5 V inpvt [lqic signals only)

DC /S’. _
N cm

0.1%

3096 of Ianoe

I -- -.- .--- -

ACWmCy WC’ (typical)

Themlccoude  tv~e I K

Upper display

ACCUWy f 3°C 01 ambient temperature (typical)

’ Use the water and ice offset calibration method on page 16  ior  accuracy to fl.0  “C.

TaMe21: lms peak hold characteristics

Description

Specified voltage or currenl  measurement 530 counts of the peak
value of a single lms pulse.

%QW-count  mode only.

TXI ZKI  TX3 True RMS  Digital Multimeters



Table22:  Physical characteristics

Characteristic

Dimensio&s  (H x  W x  01

Description

~38mmx88mmx183mm

Weight (with batleries)

Wfih hdster

(wilhoul  ImIster)

383g(13.5oz)

5399(1lb3oz)

Tabte  23: Environmental characteristics

Characteristic I Descriotion

Temperature

Operating

Non-ooeratino  Istoraae)

-10 to t50” c

I-mto+wc

-iotot35”C:<m
+35 IO  rw c: <70%
+40 IO  +4x”  c: cw%

Operating 2,OZl-n  (6,562 8)
For altitudes horn  2,OGO  m up to
5,ooO  m (16,404 ft) derate
voltage input to 600 VAC
CAT 111~

Non-operaling  (storage) 12,300 m  (40.354 ft)

Vibration

Operaling 2.66 gRMS,  5 to 500 Hz, 3 axes
110  minutes each)

Nonirperating 3.48 gRMS,  5 10 500  Hz, 3 axes
(VI  minutes each)
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Specif icat ions

Table 24: Certifications and compliances

category

EC Dscterabn  of
Conforms  - EMC

Auatraliamiew  Zealand
Dedaratin  of
ConformQ - EMC

EC Dwlaration of
Conbmlily  - Low
Volbage

Recognized T&ng
Laboratory Litiina

Canadian Cedificalion

Atitional Compliance

Standards or description

Meets inlent of Directive 8913361EEC for Elsctromagwtic
Compatibility. Compliance was demonslratsc IO lhe  follokg
specifications as fistti in the official  Jwmal  of the Elrropean
Communtiies:

EN 55011 Chss A Radiated Emissions

EN 5X@-1 Immunity:
IEC 801-Z
IEC 801-3

Electrostatic Discharge Immunity
RF Eleclromagnetic  Field lmmlmQi2

Cornflies  with EMC provision of Radkxommunicalions Act
per  Ihe  following slandard(s):

As(N2S  2064.tR Class A Radiated Emissions

Compliance was demonstrated to the following spPcifkation as
listed in the Mcial  Journal d the Eumpean  Communities:

Low Voltage Directive 731231EEC as amended by 93/69/EEC.

EN 61010.11A2z1995
Safw  reauirements  for electrical equipment for
rneas~ri~~  control, and t&oratory  use.

JL3111-1  - Standard for electrical measuring and test equipmen!

:AN/CSA  C22.2 NO.  1010.1
Safety requirements for eleclriti equipment for
measurement, COntmf, and laboratory use.

Safety  rsquiremenls for efeotrical  equipment for
measurement, control, and laboratory use.
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Spec i f ica t ions

Table 24: Certificafione  and compliances  (cont.)

category

fnstaltatiw  Category
Descriptions

Poflulion  Degree

1 Add 25  counts  (250  counts in 50,000  count mode) to the accuracy
SpCilicatiOns  when in the presence of an RF lield  as defined in lEcBOi-3.

1 Amps DC: Add 50 counls (600 counts in 50,ODO cmmt mode) to Ihe amps accuracy
SpeCifiCaliOnS  when  in the presence of an RF field as defined in IECBOf-3.

Terminals on this prodti  may have different  instalfation  cafegory
designations. The installation  categolies  are:

CAT III Dislribullion.level  mains (~rsually  permanently
connecle~.  Equipment at this level is vpically  in a fixed
indlrstrial  lwlion

:AT I I Local4evel  mains (wall sockets]. Equipment al this level
iodtiee  appliances, portable tools,  and similar
produds.  Equipmenl  is usually cord~connected

A measure of the contaminates that  could  occur  in Ihe
envimnment  around  and wiihin  a product. Typically the intema
environmenl  inside a product  is omsidered  lo be the same  as the
external. Producls  shoufd  be used  only in Ihe envimnment  for
which fhey are lested.

Pollution Degree 2
NomMy only dry, nonconductive p&lion  occurs.
Occasionally a lemporary  cnnduEtivily  thal  is caused by
aKldensation  mll~l  be expecfed.  This localion  is a
typical  off&home  entimnment.  Temporary
condensation occurs  only when Ihe  product is out 01
service

Pollulion  Degree 3
Conductive pollution or dry. nonoondtiive  pollulion

-~liaFbmmestictive  doe  to condenwon.  i hece
are shelferec  locations where neither temperature nor
humidny  is conlrolted.  The area is protected from  direct
sunshine. rain, or direct  wind.

TX1  and TX3 True RMS  Digital Multimeters

Accessories

This sectiort  lists  all standard and optional accessories for the TX I
and TX3 true RMS  digital multimeten.

Tab le  25 :  S tandard  accessor ies

Standard acceeeory Product or part number

Test lead  set ATLOI,  or equivalent

Test leads Cerlilied  to  10% V CAT III
(1  red. 1 black)

Alligator clips
[l red, 1 black]

Protective bwt

User Manual

Cerlified  lo loo0  V CAT 411

650-3681  -XX, or equivalent

Language Part  Number Language Part Number
English 070.9880-Xx Poltuguese 070-9885-xX
French 0704681 -xx Korean 070.9686-Xx
German 070.9882-Xx Simplilied  Chinese 070.9867-Xx
Man 070-9&33-xX Tradiadilional  Chinese 070.9688-Xx
?QUWdi 07Q9884-Xx Japanese 07@9889-xx

IMaIled  dry cell  batter-
ies

Two A.4 1.5 V alkaline batteries [IEC CRG 01 ANWNEDA  ISA)

r5A,1000VRw 159WBXX  (IittelfuseB).  or 11  A, 1000 V [&J&G DMWB-11)
(se&e-replaceable)

Temper&we  pro&
(TX3  only)

ATKOl,  or equivalent. K-type  thermocouple adapter and ATPOl  ,
or eqlrtient,  bead  probe.



Accessor ies

Table 26: Oplional  accessories

Opt ional  accl?ss*ty 1 Product  or  nart  number

Probing soltiions

Nyfon  soltcases

Clampon  currer~t  pmhes

Cables and sofiwxe

TX1 andTX3
Sewice  M a n u a l

ATl.21.  ATL22,  ATCn, AU21  ACL22, ACLZ3,  ACL24

AC12.  AC13

A605,  A621,  A622

WSTRM

070-%33.xX

TX1  and TX3 True RMS  Digitat Mulrimeters

Setup for Optional Computer Interface
Accessory (WSTRM)

Follow the steps below to set up the computer inkrface  accessory:

1 . Press the plastic receptacle into place in the top of the DMM
protective boot. Connect the WSTRM cable to the plastic
r e c e p t a c l e .

2 . Connect the other end of the WSTRM cable to your computer
using  the 9-pin connector. If you require a 24-pin connection 10
your PC, you will need IO  use a9-pin-to-24.pin  adapter.

3. Insert WSTRM CD-ROM into your computer drive and proceed
with software installation. Refer to the WSTRM documentation
for further instructions on using WSTRM.

Y~I  can find further information about WSTRM features on the
WSTRM CD-ROM.

TXI  and TX3 True RMS Digital Multimeters
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