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EC Declaration of Conformity

This is to certify that model 153 conforms to the protection
requirements of the council directive 89/336/EEC, in the

approximation of laws of the member states relating to
Electromagnetic compatibility and 73/23/EEC, The Low

. SAFETY CONSIDERATIONS

£\ WARNING: Please follow manufacturers test
procedures whenever possible. Do not attempt to
measure unknown voltages or components until a
complete understanding of the circuit is obtained.

Voltage Directive by application of the following standards:

EN 50081-1 1992 Emissions Standard
EN 50082-1 1992 Immunity Standard
EN61010-1 1993 Safety Standard

EN61010-2-031 1995 Safety Standard

To ensure conformity with these standards, this instrument
must be operated in accordance with the instructions and
specifications given in this manual.

CAUTION:
Even though this instrument complies with the
immunity standards, the accuracy can be affect-
ed by strong radio emissions not covered in the
above standards. Sources such as hand held
radio transceivers, radio and TV transmitters,
vehicle radios and cellular phones generate
electromagnetic radiation that could be induced
into the test leads of this instrument. Care
should be taken to avoid such situations or
alternatively, check to make sure that the
instrument is not being influenced by these
emissions.

GENERAL GUIDELINES

ALWAYS

Test the 153 before using it to make sure it is
operating properly.

Inspect the test leads before using to make sure
there are no breaks or shorts.

Double check all connections before testing.

Have someone check on you periodically if
working alone.

Have complete understanding of circuit being
measured.

Disconnect power to circuit then, connect test
leads to the 153, then to circuit being measured.

Attempt to measure unknown high voltages.

Attempt to measure current with the meter in
parallel to the circuit.

Connect the test leads to a live circuit before
setting up the instrument.

Touch any exposed metal part of the test lead
assembly.



INTERNATIONAL SYMBOLS

A DANGEROUS VOLTAGE
M AC (ALTERNATING CURRENT)

c@l i

DC (DIRECT CURRENT)

REFER TO INSTRUCTION MANUAL
GROUND

FUSE

DOUBLE INSULATION

ON/OFF, PUSH BUTTON SWITCH

C. TECHNICAL DATA

1. Features and Benefits

Agency Approval

Sleep

Record
Range
Auto Off

3 Year

n Warranty

Meets CE and IEC 1010 requirements.
UL Listed to U.S. and Canadian Safety
Standards.

Instrument automatically powers down
after 30 minutes of inactivity, however,
it will continue acquiring data in its
various modes. Pressing any push
button or turning the rotarty switch
returns the 153 back to normal.

Records Min/Max values.

Allows you to either manual range or
use auto range to select the appropri-
ate range.

Preserves battery life. LCD shows oFF
when in this mode.

Covered by a standard 3 year warranty.

2. Product Applications

Perform the following tests and/or measurements
with the TPI 153 and the appropriate function:

HVAC/R

FUNCTION
DCmV

ACA

ACV
ACV or DCV
DCpA
OHMS
OHMS
OHMS
OHMS
DCmV

ELECTRICAL

FUNCTION
ACV

OHMS
DCV

Thermocouples in furnaces or gas
applications.

Heat anticipator current in thermostats.
Line voltage.

Control circuit voltage.

Flame safeguard control current.
Heating element resistance (continuity).
Compressor winding resistance.
Contactor and relay coil resistance.
Continuity of wiring.

Temperature with optional temperature
adapter (A310).

Measure line voltage.
Continuity of circuit breakers.
Voltage of direct drive DC motors.



3. Specifications
CE IEC 1010 Over Voltage:

CAT Il - 1000V
CAT IlI - 600V LISTED
Pollution Degree 2 UL 31111
Range Resolution Accuracy Impedance
400mV | 0.1mV +0.3% of reading, 10MQ
4V 0.001V +2 digits
40V 0.01Vv
400V 0.1V
1000V |1V

b. ACV (45Hz to 450Hz)

Range Resolution Accuracy Impedance

4V 0.001V +0.8% of reading, 10MQ

40V 0.01Vv +3 digits

400V 0.1V +1.2% of reading,

750V 1V +3 digits

Range Resolution Accuracy Overload Protection
400pA | 0.1pA +0.5% of reading, Fuse

4mA 0.001mA | £2 digits 0.5Amp/600V
40mA 1 0.01mA

400mA | 0.1mA

4A 0.001A +1.2% of reading, Fuse

10A 0.01A +2 digits 10Amp/600V

*Warning: Use only correct size, voltage and current rated fuses.
Test Leads: Use only correct type and overvoltage category rating.

d. ACA (45Hz to 450Hz)

Range Resolution Accuracy Overload Protection
400pA | 0.1pA +0. 8% of reading, Fuse

4000pA| 1pA +3 digits 0.5Amp/600V
40mA | 0.01mA

400mA | 0.1mA

4A 0.001A +1. 5% of reading, Fuse

10A 0.01A +3 digits 10Amp/600V

e. OHM (Resistance,Q)

Range Resolution Accuracy Overload Protection
400 | 0.1 £0. 5% of reading, | 600V DC or
4kQ 0.001kQ | +2 digits AC Peak

40kQ | 0.01kQ

400kQ | 0.1kQ

4MQ 0.001MQ | +1% of reading,

40MQ | 0.01MQ | +2 digits

f. Diode Test

Test Voltage Max Test Current

Over Load Protection

3V | Approx. 30uA

| 600 V DC or Peak AC

g. Continuity Buzzer
Test Voltage Threshold

Over Load Protection

3V | <500

| 600 V DC or Peak AC

h. General Specifications

Max. Volt. between 1000V
any Input and Ground

Fuse Protection
Display Type

mA: 0.5Amp/600VAC  A: 10Amp/600VAC
4,000 Count, 2 times per second update

Operating Temp. 0° to 40°C (32° to 104°F)

Storage Temp. -10° to 50°C (14° to 122°F)

Relative Humidity 0% to 80%

Power Supply 2 Each 1.5 Volt “AA” Batteries

Battery Life 200 hrs. Typical

Size (Hx L x W)

33mm x 86mm x 187mm (1.3in x 3.4in x 7.4in)

Weight 3409 (120z)




D. MEASUREMENT TECHNIQUES

1.

Controls and Functions:

Push Buttons

0

Turns the 153 on and off.

REC Activates the Min/Max mode. Hold in for 3
seconds to deactivate.

RANGE Activates manual ranging. Hold in for 3 seconds
to return to autorange.

DATA-H Holds the reading on the display until the button
is pushed a second time.

Rotary Switch

ui Function for measuring microamps (uA) DC.
1 microamp = 0.000001Amp

mA Function for measuring milliamps (mA) DC.
1 milliamp = 0.001 Amp

10A Function for measuring DC Amps (A).

ui\' Function for measuring microamps (uA) AC.
1 microamp = 0.000001Amp

mA Function for measuring milliamps (mA) AC.
1 milliamp = 0.001Amp

10A Function for measuring AC Amps (A).

mV Function for measuring millivolts (mV) DC.
1 millivolt = 0.001 Volt.

v Function for measuring DG Volts.

] Function for measuring AC Volts.

Q Function for measuring Ohms (resistance.)

» Function for testing Diodes.

o Function for using audible Continuity Buzzer.

Controls and Functions: (cont.)
Input Jacks

A Red test lead connection for current
measurements on the A and A functions.

mApA  Red test lead connection for current
measurement on the mA and mA functions.

com Black test lead connection for all functions.

VQ 9 Red test lead connection for all Volt, Ohm, Diode
and Continuity measurements.

CAT 0 W00y
AT maooy




2. Step by Step Procedures:

a. MEASURING DC VOLTS

CAUTION!
Do not attempt to make a voltage measurement

if a test lead is plugged in the A or ymA input
— jack. Instrument damage and/or personal
Application Notes injury may result.
When measuring DC Voltage of a bat- /\ WARNING!
tery, the most accurate reading can be Do not attempt to make a voltage measurement
attained by testing the battery under of more than 1000V or of a voltage level that is
load. To accomplish this, follow steps 1 unknown.
through 4 shown on page 10 and the
following:
 Connect the red test lead from the Instrument set-up:
meter to the positive (+) terminal of FUNCTION BLACK RED MINIMUM  MAXIMUM
the battery. _ TESTLEAD  TESTLEAD  READING READING
e Connect the black test lead to the mv CoM Vo 0.1mV 400.0mv
negative (-) terminal of the battery. Vv COM VO 0.001V 1000V
* Reconnect power to the circuit and .
read the voltage on the 153. Measurement Procedure:
1. Disconnect power to the circuit to be measured.

2. Plug the black test lead into the GOM input jack.
3 Plug red test lead into the VQ- input jack.

4.  Set rotary switch to either the mv orv range,
depending on the voltage to be measured.

5. Connect the test leads to the circuit to be measured.
6. Reconnect power to the circuit to be measured.
7. Read the voltage on the 153.



b. MEASURING AC VOLTS

CAUTION!

Do not attempt to make a voltage measurement
if a test lead is plugged in the A or ymA input
jack. Instrument damage and/or personal injury
may result.

/\ WARNING!

Do not attempt to make a voltage measurement
of more than 750V or of a voltage level that is
unknown.

Application Notes

When measuring the AC voltage of a standard
household outlet, remember that the small
rectangular hole is hot, the larger rectangular hole
is neutral and the round hole is ground.

To disconnect power from the outlet, find the fuse or
circuit breaker that controls the outlet and turn it off.

Set up the meter following the steps under
“Measurement Procedure” on page 13.
Then proceed with the following:

e (Connect the red test lead to the hot side of
the outlet and the black lead to the neutral
side of the outlet. Reconnect power to the
outlet and read the voltage on the meter.
The reading should be approximately 110V
to 130V.

e Disconnect power from the outlet and
move the red wire to the ground hole.
Reconnect power to the outlet and read the
voltage on the meter. Typically less than
20V should exist from neutral to ground. If
110V or above exists, the outlet may be
wired incorrectly.

Instrument set-up:

FUNCTION BLACK RED MINIMUM ~ MAXIMUM
_ TESTLEAD  TESTLEAD  READING READING
V COM VO 0.001V 750V

Measurement Procedure:

Disconnect power to the circuit to be measured.
Plug the black test lead into the COM input jack.
Plug the red test lead into the VQ- input jack.

A

Set the rotary switch to the ‘I function depending on
the voltage to be measured.

o

Connect the test leads to the circuit to be measured.
6. Reconnect power to the circuit to be measured.
7. Read the voltage on the 153.




C. MEASURING DC AMPS

CAUTION!

Do not attempt to make a current measurement with the
test leads connected in parallel with circuit to be tested.
Test leads must be connected in series with the circuit.

/N WARNING!

Do not attempt to make a current measurement of
circuits with more than 600V present. Instrument
damage and /or personal injury may resulf.

Instrument set-up:
FUNCTION BLACK RED MINIMUM  MAXIMUM
_ TESTLEAD  TESTLEAD  READING READING
uA_ COM mAA 0.1pA 4000pA
mA_ COM mApA 0.01mA 400mA
10A COM A 0.001A 10.00A

| Application

When measuring the DC current of a
flame controller, follow the steps
under “Measurement Procedure”
below and then proceed with the
following:

. Set up the meter for making a
mA measurement.

. Connect the meter to the flame

Measurement controller lead by opening the
Procedure: circuit and inserting the leads in
1. Disconnect power series with the circuit as shown

to circuit to be in the picture above.

o = = Notes

measured.
2. Plug the black test lead into the GOM input jack.
Plug the red test lead into the mApA or A input jack
depending on the value of current to be measured.
Set the rotary switch to the pA, mA, or 10A function.
Connect test leads in series to circuit to be measured.
Reconnect power to the circuit to be measured.
Read the current on the 153.

1

No ok~

d. MEASURING AC AMPS

CAUTION!

Do not attempt to make a current measurement
with the test leads connected in parallel with the
circuit to be tested. Test leads must be connected
in series with the circuit.

/\ WARNING!

Do not attempt to make a current measurement of
circuits with more than 600V present. Instrument
damage and /or personal injury may result.

Instrument set-up:

FUNCTION BLACK RED MINIMUM  MAXIMUM
TESTLEAD _ TESTLEAD _ READING READING
iy COM mApA 0.1pA 4000pA
mA COM mARA 0.01mA 400mA
10A COM A 0.001A 10.00A

Measurement Procedure:

1.
2.

N o o o~

Disconnect power to the circuit to be measured.
Plug the black test lead into the COM input jack.

Plug the red test lead into the mApA or A input jack
depending on the value of current to be measured..

Set the rotary switch to the uﬁ, mA or 10A function.
Connect test leads in series to circuit to be measured.
Reconnect power to the circuit to be measured.

Read the current on the 153.



Application Notes

When measuring resistance of a motor,
make sure the power is disconnected prior
to testing.

Set up the meter following the steps under
“Measurement Procedure” on page 17, and
then proceed with the following:

e Connect the red test lead to one power
input line of the motor and the black
test lead to the other power input line
of the motor. In most applications, if
the reading is OFL, the motor winding
is open.

e (Connect the red test lead to the frame
of the motor and the black test lead to
the winding. In most applications, if a
reading of 0 Ohms is displayed, the
winding is shorted to the motor frame
(ground).

e. MEASURING RESISTANCE

WARNING!

Do not attempt to make resistance measurements
with circuit energized. For best results, remove
the resistor completely from the circuit before
attempting to measure it.

/\ NOTE:

To make accurate low ohm measurements, short
the ends of the test leads together and record the
resistance reading. Deduct this value from
actual readings.

Instrument set-up:

FUNCTION BLACK RED MINIMUM ~ MAXIMUM
TESTLEAD  TESTLEAD  READING READING
Q COM Vo 0.10 40.00MQ

Measurement Procedure:

Disconnect power to the circuit to be measured.
Plug the black test lead into the COM input jack.
Plug the red test lead into the VQ» input jack.

Set the rotary switch on the 153 to the Q function.
Connect the test leads to the circuit to be measured.

I

Read the resistance value on the 153.




f. MEASURING DIODES

CAUTION!

Do not attempt to make diode measurements with
circuit energized. The only way to accurately test
a diode is to remove it completely from the circuit
before attempting to measure it.

g. CONTINUITY BUZZER

£\ WARNING!
Do not attempt to make continuity measurements
with circuit energized.

Instrument set-up:

FUNCTION BLACK RED MINIMUM MAXIMUM
TESTLEAD  TESTLEAD  READING READING

> COM VO 0.001V 2.000V

Instrument set-up:

FUNCTION BLACK RED
TEST LEAD TEST LEAD
o COM VO

Measurement Procedure:

Disconnect power to the circuit to be measured.
Plug the black test lead into the COM input jack.
Plug the red test lead into the VQ- input jack.
Set the rotary switch to the ™ function.

Connect black test lead to the banded end of the diode
and the red test lead to the non-banded end of the
diode.

6. Reading on the display should be between
0.5 and 0.8 volts.

7. Reverse test lead connections in 5 above.
8. Reading on the display should be OFL (Overload).

o &~ o=

NOTE: If diode reads 0 in both directions, diode is shori-
ed. If diode reads OFL in hoth directions, diode is open.

Measurement Procedure:

Disconnect power to the circuit to be measured.
Plug the black test lead into the COM input jack.
Plug the red test lead into the VQ-¥ input jack.

Press yellow push button to activate continuity buzzer.

1

2

3

4. Set the rotary switch to the 3 function.

5

6. Connect the test leads to the circuit to be measured.
7

Listen for the buzzer to confirm continuity.

h. DATA HOLD

Press the Data Hold button at any time on any function or
range to freeze the reading on the LDC display. This func-
tion is very useful when measuring in locations where the
display is difficult to read.




i. RECORD MODE

The record mode saves minimum (MIN) and maximum
(MAX) values measured for a series of reading. Activate
the function as follows:

1. Depress the REC button on the 153.

2. The 153 will immediately start to record
MIN/MAX values. REC will be on the LCD to
show record mode has been activated. The
reading on the LCD will be the actual reading.
The 153 will give a confirmation beep every
time a new value is recorded.

3. Press the REC button a second time and the
MIN reading will be displayed.

4.  Press the REC button a third time and the MAX
reading will be displayed on the LCD.

5. To terminate the record mode, hold the REC
button down for approximately 2 seconds or
turn the rotary switch to a different function.

E. ACCESSORIES*

Standard Accessories Part No.
9V Battery A009
Fuse, 2 Amp A102
Fuse, 10 Amp A110
Test Lead Set A040
Rubber Boot (153 only) A101
Optional Accessories Part No.
Deluxe Test Lead Set SDK1C
IEC 1010 Deluxe Test Lead Kit TLS2000BC
Temperature Adapter A301
Boot Hook A103
Soft Carrying Case A100

*These accessories have not been evaluated by UL and are not
considered as part of the UL Listing of this product.



F. MAINTENANCE

1.

Battery Replacement: The 153 will display BAT when
the two internal 1.5 Volt “AA” batteries need replace-
ment. Batteries are replaced as follows:

a. Disconnect and remove all test leads from live
circuits and from the 153.

b. Remove 153 from protective boot.
c. Remove the three screws from back of housing.

d.  Carefully pull apart front and rear instrument
housing.

e. Remove old batteries and replace with new
batteries.

f.  Reassemble instrument in reverse order from
above.

Fuse Replacement: Both the A and mApA input jacks
are fuse protected. If either do not function, replace
fuse as follows:

a. Disconnect and remove all test leads from live
circuits and from the 153.

b. Remove 153 from protective boot.
c. Remove the three screws from back of housing.

d. Carefully pull apart the front and rear instrument
housing.

e. Remove the old fuse(s) and replace it with new
fuse(s).

f.  Reassemble the instrument in reverse order
from above.

G. TROUBLE SHOOTING GUIDE

Probhlem Probable Causes

Does not power up
¢ Dead or defective battery
* Broken wire from battery
snap to PCB

Won't display current readings
e Open fuse
¢ Open test lead
¢ Improperly connected to
circuit under test

All functions except ohms read high
* Very weak battery that will
not turn on the low battery
indicator on the LCD

ACV do not read
* Very weak battery that will
not turn on the low battery
indicator on the LCD



WARRANTY

Please refer to product warranty card for
warranty statement.

Test Products International, Inc.
9615 SW Allen Blvd., Ste. 104
Beaverton, OR USA 97005
503-520-9197 « Fax: 503-520-1225 « tpiusa@msn.com

Test Products International plc

Longley House
East Park
Crawley, West Sussex RH10 6AP
England
Tel: 01293 561212 « Fax: 01293 813465

L153M  10/28/02 copyright © 2002 Test Products International, Inc.



153 SPECIFICATIONS

+0.3% Basic DCV Accuracy (also see pages 8-9)

Function Range Resolution

Dcv 400mV 0.1mV
4V 0.001Vv
40V 0.01V
400V 0.1v
1000V 1V

ACV 4V 0.001Vv
40V 0.01V
400V 0.1v
750V 1V

DCA 400pA 0.1pA
4mA 0.001mA
40mA 0.01mA
400mA 0.1mA
4A 0.001A
10A 0.01A

ACA 400pA 0.1pA
4000pA 1pA
40mA 0.01mA
400mA 0.1mA
4A 0.001A
10A 0.01A

OHM 40002 0.1Q
4kQ 0.001kQ2
40kQ 0.01kQ
400kQ2 0.1kQ
4MQ 0.001MQ
40MO 0.01MQ

Test Voltage Max. Test Current
Diode 3V Approx. 30uA

Test Voltage Threshold
Continuity 3V <500

Test Products International, Inc.

L153M  12/1/97 copyright © 1997 Test Products International, Inc.



Test Products
International, Inc.
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Controls and Functions

Push Buttons

REC
COMP
REL%
Range
EDIT

HOLD
(@)

ON/OFF
Data-H

Activates back light for LCD (automatically
turns off after approx. 70 sec.)

Activates the Min/Max/Ave mode
Activates the Compare mode

Activates the REL% mode

Activates manual ranging

Activates the EDIT mode for Compare and
Relative% functions

Activates two-hold data-hold mode
Activates special dual functions on LCD.
(Min/MAX time references)

Turns DMM on and off

Activates the data hold function

Eataru Switch

> <

=?

OFF
mV

VHz

Selects the DCV function. Select the best
range for the voltage to be measured
Selects the ACV function. Select the best
range for the voltage to be measured
Selects the DCA function. Select the best
range for the current to be measured
Selects the ACA function. Select the best
range for current to be measured
Selects resistance, diode, or continuity
function

Turns the instrument off

Selects the DC mV function

Selects the DCV function

Selects the ACV function (Push the yellow
button to display frequency of measured
voltage on lower display

Rotary Switeh cont’d

>
Q)

=

T = §2>2>3\3‘

Selects the diode test function
Selects resistance function. (Push the

yellow button to activate continuity buzzer)

Selects the DC mA function

Selects the DCA function (10A max.)
Selects the ACA function (10A max.)
Selects the AC mA function

Selects the Capacitance function
Selects the Frequency function

Input Jacks

A

mApA

coMm

Red test lead connection for current

measurements on the 2 and 10 ACA and

DCA functions

Red test lead connection for current
measurement on the mA and A DCA

and ACA functions
Black test lead connection for all
functions

Red test lead connection for all OHM,

DCV, and ACV functions

International Symbhols

& CAUTION: RISK OF ELECTRICAL SHOCK

A\J AC (ALTERNATION CURRENT)

=== DC (DIRECT CURRENT)

A REFER TO INSTRUCTION MANUAL

—_—

== GROUND
IEI DOUBLE INSULATION
~ EITHER DC OR AC

= ruse

Distributed By:

To learn about the entire
line of TPI products visit:

www.tpi-thevalueleader.com

L TAW DMM -1005
Copyright © 2005 Test Products International, Inc.

Controls / Functions / International Symbols

1. Is there a way to measure
higher current with a TPI
DMM?

TPI DMMs (except the 120 and 126)
have the capacity to read up to 10A
AC/DC. Optional adapters are
available for all models to increase
the current range. Our shunt
adapters are available to increase
the range up to 1,000A AC/DC.

2. What other adapters are
available for TPl DMMs?

Various adapters including carbon
monoxide (A771), pressure
(A620/630), and clamp-on low
current (A254) are available. Contact
TPI for additional information.

3. Which of the TPI DMMs
will measure temperature?
All TPI DMMs can measure
temperature by using the

optional A301 K-Type
thermocouple temperature adapter.

4. Which TPl DMMs can
measure DC millivolts?

All TPl DMMs measure millivolts.
Models are available with 1 or 0.1
millivolt resolution.

5. Which TPI DMMs can
measure DC microamps?

The TPI 126, 133, 135, 153, 163, 183,
190, 194, 196, and 440 all have this
capability.

6. Which TPI DMMs will
measure capacitance?

The TPI 135, 183, 190, 192, 194, and
440 all have this capability.

7. What is continuity?
Continuity refers to a test performed
on wires and circuits to see if a
break(open) exhists. If the wire or
circuit is continuous, the resistance
reading will be at or near zero.

The continuity range on a meter
provides audible indication of a
continuous  circuit, allowing quicker
tests without having to take your
eyes off the circuit or wire under
test.

Palm Size
100, 120, 122, 126

Full Size
133, 135, 153, 163,
183, 190, 192, 194,
196

True Rms
183, 190, 192, 194,
440

50,000 Count High
Resolution

190, 192, 194, 196

Wave Form Display
440

Process Loop
Calibration

196

True RMS Plus
Waveform
440

See page 3 inside for
ranges, specifications,
and features.

DMM Selection Guide

1. Determine the maximum over voltage installation category (CAT I ~ CAT V) the multimeter will be used
in and narrow your choice to those meters meeting the requirement. The Category rating for each meter
is listed on page 2 in the specifications table.

2. Narrow your choice by selecting meters with the features required for your intended applications. For
example, if your applications require a CAT Il meter with true RMS, frequency, and RS232 output
capabilities, the TPI 183 or TPI190 would be good choices. See applications listed below.

3. Finally, select a meter with enough range, accuracy, and resolution for the tests you will perform. For
example: the TPI 183 and the TPl 190 meet your application needs, but you require precision
high-resolution measurements. Then the 50,000 count TPI 190 would be the better choice.

Application Market Function 100 120 122 126 133 135 153 163 183 190 192 194 196 440
HVACR Electrical Electronic Industrial
Thermocouples in furnaces and gas appliances DCmV ®© ® ® ® ® ® ® ® ® ©® ©® ®
Heat anticipator current in thermostats . ACA © ® ®© ©® ©®© ® ©®© ©® e e
Line voltages . . . . ACV ® ®© ® ® ® ® ®© ®© ®© ®© ®© ©®© e® ®
Control voltages . . . . ACV/DCV © © ®@ ® ® ® ® ® ® ® ® ® ® ®
Flame safety control current . DCuA ® ®© ® ® ©® ©® ® ©® ©® e e
Heating element resistance . Ohms ® ®© ® ® ® ® ®© ®© ®© ®© ®© ©®© e® ®
Compressor winding resistance . Ohms © ® ®@ ® ® ® ® ® ® ©® ® ®© e® ®
Contactor and relay coil resistance . . . Ohms © ©®© ®@ ® ® ©® ® ©® ©® ©® ©® ©®© e e
Motor run and start capacitors . . CAP ® ©®© © ® ®
Use bar graph to indicate rapid fluctuations . . . . ALL ®©® ®@ ® ®@ ® ©
Continuity of wiring . . . . Ohms © ©®© ®@ ® ® ©® ® ® ©® ©® ©® ©®© e e
Measure frequency on control and line voltage . . . Hz ®©® ®© ©®© ®© ®
Record minimum and maximum of measurements . . . REC ® ® ®© ®© ®© ®© ©® ©®
Measure temperature™ . . . . DCV @ @ @ P ® ©® ©® ® ® ©® ©® e e
Measure True RMS of distorted or non-linear signals ¢ . . . ACV/ACA ® ® ® ®© ®
Measure line current up to 10 amps . . . ACA ®© ® ® ® ® ® ®© ®© ® e
Test continuity of circuit breakers and fuses . . . Ohms © ©®© ®@ ® ® ©® ® ® ©® ©® ©® ©®© e e
Measure voltage of direct drive DC motors . . DCV ®© ® ®@ ®@ ® ® ® ® ® ©® ® ® ©® ®
Measure power supply voltage . ACV/DCV © ® ®@ ® ® ® ® ® ® ©® ® ®© e® ®
Measure power supply current . ACA/DCA © ®© ®© ® ®© ©®© ® ©®© ©® © ©
High resolution, high accuracy . . . ALL ®@ ©
High resolution, high accuracy . ALL @
Category IV tests i d . ACV/DCV ®
Process loop calibration . mA Out @®
Power Quality . . . ACV/ACA ®
Audio . ACV/ACA [O)
Video . ACV O]
Logic Tests . LOGIC ®
Waveform Display . . *AC+DCV+A ®

*Requires either the A301single input or A312 dual input temperature adapters




TPI DIGITAL MULTIMETER TERMINOLOGY TPI DIGITAL MULTIMETER SPECIFICATIONS

battery operated refrigerator distribution panel power meter

DMM Model Part Number

cause damage to the circuit under test.

radio light furnace
* 100 120 122 126 133 135 153 163 183 190 192 194 196 440
| = Range Selection
>> Category I: Usually electronic equipment or 1[ Man?;al o o o
equipment where measures have been taken to limit = telephone | N Auto*/Manual . . . . . . . . . . .
transient over voltages. % \. Display Specifications
>> Category Il: Single phase loads like appliance 2 oven D . 2,000 Count . . .
personal computers, television sets, and other L 1 =] I 3,260 Count D
household loads. Outlets located more than 30 feet from E @ I | 4,000 Count . . . .
a CAT Il source or more than 60 feet from a CAT IV ot — Sistribo \ 4,000 Count w/ .
cut off saw istribution pane Triple Displa
souree. = telephone three-phase d 40p00 Coﬁntyw/ .
>> Category IlI: Distribution level fixed installations like | G -2 rinder jmotor/ _—P Waveform Disol
distribution panel devices, short branch and feeder oGl L onier . conveyor B ~=— power meter 50a§?,§g2un'fp = . . . .
circuits, three phase loads, and single phase S 2 p Tri;JIe display
commercial lighting. 8 }{;_’::J_;? F’fg\ ;g , Analog Bar Graph . . . . . .
flam— fmani /i AWy, -~ —— Backlight . . . . . .
>> Gategory IV: Equipment and lines located on the CAT | CAT Il CAT Il underground service Basingeatures
power line side of a service panel or where a low voltage AC Volts . . . . . . . . . . . . . .
connection is made to utility power CAT IV DC Volts . . . . . . . . . . . . . .
AC Amps . . . . . . . . . . .
DC Amps . . . . . . . . . . .
Resistance 3 3 3 3 3 3 3 3 3 3 3 3 3 °
Diode Test . . . . . . . . . . °
- Audipl.e Continuity ° ° ° ° ° ° ° ° ° ° ° ° .
Term'no’ogy Additional Features
True RMS ° ° ° ° °
Frequency . . . . .
>> Agency Approval: Test equipm_ent Wlth the CE or UL mark_havq >> Record Mode: Record and display the minimum and maximum Capacitance b b b b b b
passed through tests and are designed with operators safety in mind. readings measured. This feature is useful when looking for trends over Qduc}:afllce d
a long period of time. TataHol;S n " " " " "
>> Record Mode: Record and display the minimum and maximum M"‘,’O/MO Rys e;” - - - - - - - -
readings measured. This feature is useful when looking for trends over >> Relative Mode: Displays measured value as a percentage of the R 'T i aXM egor . . o o o o
a long period of time. stored value. This feature is useful for component checking. eatve TOTe
Compare Mode . . . . . .
>> Auto Range: Meter automatically selects the appropriate range after >> Compare Mode: Compares measured value with stored value. This RS-232 Qutput . . . . . .
the function has been selected. feature is useful when component matching. Oscilloscope Functions .
>> Backlight: Feature allowing the display to be illuminated for easier >> Audible Continuity: Audible beep indicating a complete circuit g“lty va\flfth -
viewing in low light conditions. connnection ngsig Telst -
>> Basic DC Accuracy: Important specification affecting the overall >> R8-232 Qutput: Transfer data directly to a PC while performing Process Output (0~24mA) .
accuracy of all functions on a DMM. tests Sleep Mode/Auto Off . . . . . . . . .
>> Resolution: A measurement of how small of a signal a meter can >> Process Output: Supply 0 ~ 24mADG for testing current loops and HanpEI
display. This specification must be taken into account with accuracy to current 1o device-s Basic DC Accuracy 0.5% 0.5% 0.5% 0.3% 0.5% 0.5% 0.3% 0.5% 0.3% 0.05% 0.05% 0.05% 0.05% | 0.05%
determ-ine the overall capability of a DMM . p DC Voltage (maximum) | 600V 600V 600V 600V 1,000V | 1,000V | 1,000V | 1,000V | 1,000V | 1,000V | 1,000V | 1,000V | 1,000V |1,000V
; >> Waveform Display: The ability to see the actual waveform under Input Impedance 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ | 10MQ
>> True RMS: Allows accurate measurement of non-sinusoidal AC volt- test. This feature is useful for determining the quality of the input Resolution (maximum) | 1mV imV imV 01mV | 01mV | 0AmV | 0.1mV | 0.1mV | 0.1mV ]0.001mV | 0.001mV | 0.001mV| 0.001mV] 0.1mV
age and current found in many control and switching power supply signal. AC Voltage (maximum) | 600V 600V 600V 600V 750V 750V 750V 750V 750V 750V 750V 750V 750V | 1,000V
circuits. Duty Cvele: The total “on’” ti f the devi der test. Thi Input Impedance 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 10MQ 1.11MQ
o . : : >> Duly Lycle: 1he total on” time ot the device under test. This Resolution (maximum) | 1mV__|_100mV | _1mV imV_ | 0dmV_| 0dmV | 1mV TmV imV__ | _100uV_| 100uV_| 100pV_| 100V [ imV
>> Analog Bar Graph: Provides the ability to see rapidly changing feature is useful in preventing component overheating DC Amps (maximum) n » n 400mA 10A 10A 10A 10A 10A 10A 10A 10A 10A 10A
ignals too fast for the digital display t . ) ) - -
BB IER AT e CEEIOEES >> Pulse Width: Measurement of the duration of a pulse. This feature Resolution (maximum) - - - 01mA [ O1pA | 0.01pA | O1pA | O0pA | O1pA | 0.01pA | 0.01pA | 0.01pA | O0.01pA | 0.1uA
>> Triple Display Simultaneosly display more than one reading at the is useful when testing pulse width modulation drive motors. AC Amps (maximum) - - - 400mA 10A 10A 10A 10A 10A 10A 10A 10A 10A 10A
same time. This feature is useful when measuring AC volts beacuse the Logic Test: M t transiti f loaic circuits. This feature i Resolution (maximum) - - - 0.1mA 0.1pA 0.01pA 0.1pA 0.1pa 0.1pA 0.01pA [ 0.01pA | 0.01pA | 0.01pA | 0.1pa
frequency can be displayed at the same time without having to switch £ f"lg"’h est- t,easgﬁggn J"T”Tst"l’”s." .09'.th"°“' B Uil e [ Resistance (maximum) |40MQ | 2KQ 2KO | 40MQ | 20MQ | 40MQ | 40MQ | 32.6MQ | 40MQ | 50MQ | 50MQ | 50MQ | 50MQ | 40MQ
ranges ESELAIIEIlIes D 2 CUCICICLESS Resolution (maximum) | 0.1Q 10 10 010 010 010 010 010 010 | 001Q | 001Q | 001Q | 001Q | 0.1Q
>> Sleep/Auto Off: Automatically powers instrument down after 30 >> Two Hold System: Mete(s with this feature can hold two readings Frequen_cy (mam_mum) - - - - - - - - 200KHz | 500KHz | 500KHz | 500KHz - 2MHz

) S ) . on the display at the same time Resolution (maximum) - - - - - - - - 0.01Hz | 0.001Hz | 0.001Hz | 0.001Hz - 0.01Hz
minutes of inactivity to preserve battery life. Meters with sleep mode - -

L ) ; L .. _ . Capacitance (maximum) - - - - - 20,000uF - - 10,000pF [20,000uF [ 100uF ] 20,000uF - 400uF
will still acquire data during this time >> Digits: Total number of digits that can be displayed. For example, a Resolution (maximum) . . . . . 0.1yF . . 0.01uF | 0.001uF | 0.AnF | 0.001uF . 100pF
>> Data Hold: Freezes the reading on the display. This feature is useful 31/2 (Ij'g't L el d'?pslzygg nT1?]>_<|mum OftL’Q%?/' AdSSf‘ d'gt't n;etegcf" Inductance (maximum) - - - - - - - - - - 500mH - - -
when recording readings on paper or when in hard to see locations. |sp|a¥_a maxm:)w QI ke, ATES [N UKD &572) QITENE (MIBAGIF HERS el Resolution (maximum) - - - - - - - - - - 0.01mH - - -
Triple display meters can hold two readings on the display at the same T LTI G Agency Approval
time. >> Counts: Total number of display steps a meter has. This is CE IEC 1010 CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT Il CAT llI CAT Il | CATII

determined by adding one to the maximum display value. For example, 600V 600V 600V 600V | 1,000V /| 1,000V / | 1,000V / | 1,000V / | 1,000V / | 1,000V /| 1,000V /| 1,000V /| 1,000V /|1,000V /
>> Input Impedance: Total resistance of the meter as measured at the a 3% digit meter can display a maximum of 1,999 and therefore has CAT Il [ CATII | CATHI | CATHI [ CATHI | CATHI | CATII | CATIV | CATIIl | CAT NI
input terminals. Meters with high impedance, 10MQ or more, cause 2,000 count capability. Both digits and counts must be taken into 600V 600V 600V 600V 600V 600V 600V 600V 600V | 600V
negligible loading of the circuit under test. This is important because account when determining resolution. In general, the more counts a CULus 3111 . . . . . . . o o .
circuit loading can adversely influence the displayed reading and can meter has the higher the resolution will be. *the range selection for the 100 DMM is auto only



