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Introduction

Thank you for purchasing the CA150. This User's manual contains useful
information regarding the instrument's functions and operating procedures, as
well as precautions that should be observed during use. To ensure proper use
of the instrument, read the manual thoroughly before operating it. After you have
finished reading this manual, store it in the carrying case for quick reference
whenever a question arises.

Notes

* The information contained in this manual is subject to change without notice.
Furthermore, the actual display items may differ slightly from the ones
appearing in this manual.

« Every effort has been made to ensure the information contained herein is
accurate. However, should any concems, errors, or emissions come to your
attention, or if you have any comments, please contact us.

*» Copying or reproduction of any or all of the content of this manual without
Yokogawa's permission is strictly prohibited.

* The warranty is included in this manual. Be sure to read the warranty to
ensure you understand the terms, and then store it in a safe place. (The
warranty cannot be reissued.)

Trademark Acknowledgments

® Company names and product names mentioned herein may be trademarks
or registered trademarks of their respective companies.

Revision Information
1st Edition: November 2007
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Checking the Contents of the
Package

After opening the package, check the following items before use. If the product
is not the one you ordered, any item is missing, or there is a visible defect,
contact the dealer from whom you purchased the instrument.

Main Unit

Check that the model name given on the name plate on the back panel of the
instrument matches the one on your order.

* Model

Model
CA150

¢ Serial No.
Should you need to contact the dealer from whom you purchased the
instrument, have your unit's serial number handy to give to the person.

Standard Accessories
The following standard accessories are supplied with the instrument. Make sure
that all items are present and undamaged.

CA150 CA150 CA150 CA150
Source Lead Meas Lead Carry Case Fuse Set

CA150 AA-size Alkaline User's Manual
Terminal Adapter Batteries (six)
CA150

Ferrite Core

2 M-4567/0108



Checking the Contents of the Package

Optional Accessories

The following optional accessories are available. Upon receiving these optional
accessories, make sure that all the items you ordered have been supplied and
are undamaged. .

If you have any questions regarding optional accessories, or if you wish to place
an order, contact the dealer from whom you purchased the instrument.

Name Remarks

CA150 AC adapter UL/CSA standard

CA150 NiMH battery

CA150 RJ sensor For reference junction compensation
Main body case With strap and accessories case

Accessories case

Optional Spare Parts
Name Remarks
CA150 Source lead cables Lead Cable for Source
CA150 Measurement lead cables Safety Test Lead
CA150 Carrying case
CA150 Terminal adapter Used for temperature measurement
CA150 Fuse Set of 10 fuses
AC adapter Accessories case RJ sensor

M-4567/0108 3
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Safety Precautions

When operating the instrument, strictly observe the precautions in this manual
to ensure its correct and safe operation.

The following safety symbols are used on the instrument and in the manual:

A Danger! Handle with Care.

This symbol indicates that the operator must refer to an explanation in the

manual in order to avoid risk of injury or loss of life of personnel or damage
to the instrument.
== This symbol indicates a direct current.

@ This symbol indicates a power source.

A Warning

Indicates a hazard that may result in the loss of life or serious injury of the user
unless the described instruction is abided by.

A Caution

Indicates a hazard that may result in an injury to the user and/or physical dam-

age to the product or other equipment unless the described instruction is abided
by.

@x Note

Indicates information that is essential for handling the instrument or should be
noted in order to familiarize yourself with the instrument's operating procedures
and/or functions.

Tip

indicates additional information to complement the present topic.

M-4567/0108



|

Safety Precautions

Be sure to comply with the following safety precautions. Failure to do so may
resultin loss of life or injury to personnel from such hazards as electrical shock,
or damage to the instrument.

A Warning

@ Prohibition of Use in Gaseous Environments
Do not operate the instrument in the presence of inflammable and explosive

gases or vapors. Operating the instrument in such an environment is extremely
hazardous.

@ Protection Feature Defects

Do not operate the instrument if a fuse or other protection feature is defective.
Before commencing operation, make sure that protection features are free from

defects.
@ External Connections

When connecting the instrument to the object to be tested or an external con-
trol circuit, or if you need to touch any external circuit, turn off the power to the
circuit and make sure that no voltage is generated.

® Fuses

To prevent a fire, be sure to use fuses with the specified ratings (voltage, cur-
rent, and type). Do not short-circuit the fuse holder.

@ Correct Use of Lead Cables

Be sure to correctly use the measurement lead cables and source lead cables
without mistaking them.

@ Removing the Casing

Removing the casing and disassembling or modifying the instrument is strictly
prohibited. Some parts inside the instrument are extremely dangerous because
they use a high voltage. When the instrument needs an internal inspection or
calibration, contact Omega Engineering Inc.

To use the AC adapter (optional) safely, be sure to comply with the following
precautions.

A Warning

® Power Supply

Make sure that the rated power supply voltage of the instrument matches the
voitage of the power supply before turning on the power.

M-4567/0108 5



Contents
Introduction 1
Checking the Contents of the Package 2
Safety Precautions 4
1. Product Outline................... S, |
1.1  Product Outline 1-1

2. Names and Functions of Parts ......ccccceecceeceereennancenee 2=1

3. Before Starting Source or Measurement............ w31
3.1 Usage Precautions 31
3.2 Connecting a Power Supply 33
3.2.1 Using Alkaline Batteries ..........ccoevceeccenrercreesnesneeneenanes 3-3
3.2.2 Using an AC Adapter ........ccccueereeceecennerenserrenseeseesenns 3-4
3.2.3 Using an NiMH Battery Pack .........cccoececverenverrenscecnnne 3-5
32,4 FUSE ..oicercereecenseet et rrresseesatsseesensneesoresreennes 3-8
3.3 Turning the Power On and Off 39
3.3.1 Tuming the PowerOnand Off .........cccccoceniceininnncnnas 39
3.3.2 Auto Power Off .........ccocvvmivmvureie e esesnereseenes 39
3.3.3 Tumning the Backlight On and Off ............ccereerennenne. 39
3.4 Operating Environment 3-10
4. SOUICE .ueccrcrscmtsscccnsminceesscassssacmessasaesssasesansesanensas &1
4.1 Connecting the Source Terminals 4-2
4.2 Source DC Voltage (DCV) Signals 43
4.3 Source DC Current (DCA) Signals 44
4.3.1 Source DC Current Signals .........cccoueeveerererceccnsannnces 4-4
4.3.2 4-20 MA FUNCHON ....coeeiriecirirrieineeeenneecneeeereanaeesens 4-5
4.3.3 20 mA SINKFUNCHON .....cccoeecvriiinrcereircceeceeeceneeeans 4-6
4.4 Source Resistance ((2) Signals 48
4.5 Source Thermocouple (TC) Signals 4-10
4.5.1 Source Thermocouple (TC) Signals ...........cccoceeence. 4-10
4.5.2 Using an External RJ Sensor ......cccceeeveeevevveceeeenes 4-11
4.5.3 Using the Built-in RJ Sensor.........cccceevvveecccrrrnncneas 4-12
4.6 Source Resistance Temperature Detector (RTD)
Signals 4-13
M-4567/0108 Toc-1



1

Contents
4.7 Source Frequency and Pulse (PULSE) Signals......c.eese 4-15
4.7.1 Source a Continuous Pulse Train .........c.cceevueeevennnene 4-16
4.7.2 Source a Pulse Cycle .......cccoeveeeieveeceecreee e 4-17
4.8 Divided Output (n/m) Function 4-18
4.9 Sweep Output Functions 4-19
4.9.1 Step Sweep Function ............cccocovvevvevreeireverrerernenns 4-20
4.9.2 Linear Sweep Function ............c.cceeeevveesvencnecnennnen. 4-22
4.9.3 Program Sweep Function ..........c..cecceevervenernnrrieenes 4-24
4.10 Temperature Monitor Function 4-26
5. Measurement ..........civerccrccrecrmrersaenensssenseesneasseans 91
5.1 Connecting the Measurement Terminals .....ccceeeeeerenrseres 5-2
5.2 Measuring DC Voltage (DCV) 54
5.3 Measuring DC Current (DCA) 54
5.3.1 Measuring DC Current..........cocvvrvvrvereneserersenrnerenes 5-4
5.3.2 Measuring 24V LOOP .........ccceevrvenevrreerenceicrncnnenns 5-5
5.4 Measuring Thermocouple (TC) 56
5.5 Measuring Resistance (()) 57
5.6 Measuring Resistance Temperature Detector (RTD) ...... 58
5.7 Measuring Frequency (FREQ) and PulSe .......c.cccercaenense 59
5.7.1 Measuring Frequency (FREQ) and Pulse.................. 5-9
5.7.2 Measuring Contact Input .......cccooeeeieccecccrccereenne. 5-10
6. Memory FUNCRION......ccccececmeeccrrneencrcsennanensnsscanensens 6=1
6.1 Data Memory ltems 6-2
6.1.1  SaVING...ccciicteeecreinrerirr e e e et eaeeneeanan 6-3
6.1.2 Replacing and Saving..........ccccceveevrereererecenrerenerennes 6-3
6.1.3 Clearing Memory .........ccccevvvmvtrnrreesresercrrrenscrsesnesseens 6-4
6.1.4 Displaying (Confirming) Saved Data .......ccccceeuvueenen 6-5
6.2 Setting Memory ltems 6-6
6.2.1 SAVING ..ottt e 6-6
6.2.2 Replacing and Saving ..........ccocvvreererneecrrseeseercenennns 6-6
6.2.3 Clearing Memory ..........cceeveerrereeeeserseee e ceereeeee e 6-7
6.2.4 LoAding.....ccccorvirciiineenencrirere et re st seeennnesnnae 6-8
7. Setting Mode................ cenrsennnannnnnn taeserresnessseeenasennanne 7-1
7.1 Source 7-2
7.2 Measure 7-3
7.3 Configuration 7-4
Toc-2 M-4567/0108



Contents

8. Communication FUNCHION ......ceeeeeeeeerrsesnsersscnsssssess 81

8.1 Cable Connection and Interface Specifications.......cc.... 81
8.2 Communication Command List 8-2
8.3 Detailed Description of Commands 83
8.4 Error Code List 8-12
8.5 Table of Valid Communication Commands .......cceeeeereene 8-13
8.6 Status Byte Format 8-15
8.7 Output Format of Printer Mode 8-16
9. Calibration Mode .......ccceccuvcrriisnissreeresssnssssesecessnes 9=1
9.1 Calibration of Source Functions 9-2
9.2 Calibration of Measurement FUnctions .........c.cccueevcecsennee 9-5
9.3 Verification after Calibration 9-8
9.4 Calibration of Temperature Ranges 98
10. Troubleshooting........c.coreeeeerennnne. crersnmmmmnnans censenennens 10-1
10.1 Troubleshooting Checklist 101
10.2 Disposing the Product 10-2
11.Specifications ........cccccervmrrcerscmrecccnresseseensnerenseesess 111

12. Settings for Use of CA150 in Fahrenheit............. 12-1

Appendix 1 Using a Cold Junction
Compensator ...........ccccerecvcnerenseennene APP.1-1

Appendix 2 Block Diagram........cccceeeeecsnnrennes weees APP.2-1
Appendix 3 Installing Ferrite Core...........cccec.e.... ApP.3-1

M-4567/0108 Toc-3



]

1. Product Outline

1.1 Product Outline

Generation (SOURCE)

Function Range

DC Voltage (DCV) 100mV,1V,10V,30V

DC Current (DCA) 20 mA, 20 mA SINK, 4-20 mA
Resistance ((2) 500 Q, 5 kR, 50 k§2
Thermocouple (TC) K,E,J,T,NLLUR,S,B

Resistance temperature detector (RTD)
Frequency and pulse (PULSE)

Pt100, JPt100
CPM, 100 Hz, 1000 Hz, 10 kHz,
50 kHz

Measurement (MEASURE)
Function ) Range
DC Voltage (DCV) 35V,5V, 500 mV
DC Current (DCA) 100 mA, 20 mA
Resistance () 50 k2, 5 k(1, 500 Q0
Thermocouple (TC) K,E,J,T,N,LLUR,S,B

Resistance temperature detector (RTD)
Frequency and pulse (FREQ)

Pt100, JPt100
100 Hz, 1000 Hz, 10 kHz, CPM, CPH

24V LOOP (DCA)

Other
Divided output (n/m) function
Sweep output functions
Step sweep function
Linear sweep function
Program sweep function
Temperature monitor function

Averaging (measurement)

M-4567/0108
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I 2. Names and Functions of
Parts

Input terminals

Qutput terminals

Fuse He
holder '
(FUSE)

3“‘ setting keys

Source keys

__
| umma—
—

m———
=
3
173
<
(0]

—— Keys

-] P

—Battery holder

RJ sensor
connector

RS232
connector

AC adapter
jack

M-4567/0108 2.1
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Common Keys

POWER
(%) uGHT

(2) save
O
(=) ENTER
(=) cHaRGE

Turns on/off the power.

Turns on/off the backlight of the LCD screen. (it turns off automatically if
approximately 10 minutes elapse without a key being pressed.)

Saves measurement values and setting values.
Displays measurement values and loads setting values.
Confirms the selected item or displays the temperature monitor.

Starts/stops charging of the NiMH battery.

Output Value Setting Keys

Hg6664

é88)

——

wmiG 88,

=D s

) B 8 Output value setting keys

Sets the source output value. Each a (up) and w» (down) key corresponds to a
digit, and increments or decrements the value by one count. (The A and ¥
marks are used indicate these keys in this manual.) If you attempt to increment
or decrement the value 9 or 0, the digit moves up or down one place.

key:  Sets the memory number for the memory function.
n key: Sets the n (numerator side) for divided output (n/m).
mkey: Sets the m (denominator side) for divided output (n/m).

22
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SOURCE Keys
FUNCTION

RANGE
SOURCE ON/OFF
n/m

+ ——-

SWEEP SET
@ PULSE SET

MEASURE Keys

FUNCTION

RANGE

MEASURE ON/OFF

G

24V LOOP
HOLD

Changes the source function. DCV — DCA — ()
—TC — RTD — PULSE ~ (DCV)

(The p mark is lit for the selected function.)
Changes the range for each function.

Tums on/off the source (setting value output).
Selects/cancels divided output (n/m) mode.
Toggles the polarity of output.

Selects step sweep, finear sweep, or program
sweep.

Selects the mode for generating a pulse and
frequency signals. Refer to “4.7 Generating
Frequency and Pulse (PULSE) Signals.”

« Restores the setting value to its default.

» Goes back one level in setting mode.

* Clears the memory for the memory function.

Changes the source function. DCV — DCA —

-»TC — RTD — FREQ — (DCV)

(The § mark is lit for the selected function.)

Changes the range for each function.

OFF turns off the measurement value indication

and ON turns on the measurement value

indication.

Selects/cancels the loop test (24 V output).

* Holds the display value {measurement value).

« Starts/Stops CPM and CPH measurement.

« Starts communication data output. (When
communication of the setting mode is set to
printer mode.)

M-4567/0108
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LCD Screen
2

”E’EE’E’E’E:‘:T:{?. |

4| ~’~ ERITERD KEJTRBSNLU RJON JPT100 s

D§g

C

D:l
EISa]
Dot
Auml
!:Q
9,3

1 Indicates the function selected with the FUNCTION key of MEASURE.
Indicates the measurement value (top row: seven segments).
MEASURE and the unit are also displayed.

3  Indicates the function selected with the FUNCTION key of SOURCE.

4  Indicates the source setting value (bottom row: seven segments).
SOURCE and the unit are also displayed.

2.4 M-4567/0108



[ON | OFF

4-20mA

LOAD
85
EP

o
SWE

wm{g G5

CHARGE
KEJTRBSNLU
RJON

JPT100

SOURCE: OFF lights when output is off or the protection circuit
has been activated. ON lights when output is on.

Indicates hold.
Indicates that the 4-20 mA range is selected for the source.

Flashes while communication data is being output.
(When communication of the setting mode is set to printer mode.)

Indicates that 24 V DC is béing output for a loop test.

Indicates reading of the memory function.

Lights when the memory function or program sweep function is in use.

(Indicates the memory number.)
Lights when the sweep function is in use.

Lights when the divided output (n/m) function or step sweep
function is in use.

Indicates that contact input is selected during puise measurement.

Lights or flashes during offset or full scale adjustment in
calibration mode.

Indicates the battery level of the alkaline batteries or NiMH battery.
Indicates that the NiMH battery pack is charging.

Indicates the type of thermocouple.

Lights during an RJ compensation calculation.

Lights when the PT100 or JPT100 standard is selected for the
RTD function.

Lights when IPTS-68 (temperature scale standard) is selected for
temperature source and measurement (TC, RTD).

M-4567/0108
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Digital Display of Alphanumeric Characters
Since the LCD screen of the instrument has seven segments, alphanumeric

characters are displayed as shown below. (Some of the characters are not
used.)

TIOoM MmMOoOOe O >

©CON® OlhA N = O
LDy CWwy
FTxoaomMmoan Mmoo m
oUvozZgr X« ——
H o 3 el Tt
N<X s<cc-HonD
Mg Igme cc U

26
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3.

3.1

Before Starting Source or
Measurement

Usage Precautions

Safety Precautions

@ Before using the instrument, be sure to thoroughly read *Safety Precautions"
on pages 4 and 5.

@ Do not remove the casing from the instrument.
Some parts inside the instrument are extremely dangerous because they use
a high voltage. When the instrument needs an internal inspection or
calibration, contact Yokogawa Meters & Instruments Corporation or the
dealer from whom you purchased the instrument.

@®in the case of an abnormality
If the instrument begins to emit smoke, give off an unusual odor, or show any
other signs of an abnormality, immediately turn off the power switch. If you are
using an AC adapter, unplug the power cord from the outlet. Also turn off any
object under test that is connected to the input terminals.

@ AC adapter and power cord
Use the designated AC adapter. Do not place anything on the AC adapter or
power cord, and prevent heat sources from coming into contact with them.
When unplugging the power cord from the outiet, be sure to hold the plug and
never pull the actual cord. If the power cord is damaged, contact your dealer.

General Handling Precautions

@®When carrying the instrument
Turn off the power to the object under test. Turn off the power to the
instrument and unplug the power cord from the outlet if you are using an AC
adapter. Then, disconnect all lead cables from the instrument. When carrying
the instrument, use the carrying case.

®Keep input terminals away from electrically charged articles as they may
damage the internal circuitry.

@ Do not allow volatile chemicals to come into contact with the casing or
operation panel. Also, do not allow the instrument to come into contact with
any rubber or vinyt products for prolonged periods. Since the operation panel
is made of thermoplastic resin, be careful not to let it come into contact with
any heat sources such as a soldering iron.

@ Before cleaning the case and operation panel, make sure that the power cord
is unplugged from the outlet if you are using an AC adapter. Dampen a clean
soft cloth with water and gently wipe the surface of the casing and panel.
Water getting inside the instrument may result in a failure.

@®|f the AC adapter will not be used for a prolonged period, unplug the power
cord from the outlet.

@ For precautions on handling dry batteries, refer to "3.2.1 Using Alkaline
Batteries."

@ Do not use the instrument with the cover for the battery holder left open.

M-4567/0108
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Chapter 3.1 Usage Precautions

Operating Environment
Use the instrument in locations that meet the following conditions:
* Ambient temperature and humidity

Ambient temperature: 0 to 40°C

Ambient humidity: 20 to 80% RH (no condensation)

Do not use the instrument in the following locations:

* |n direct sunlight or near heat sources

* Where there is a lot of mechanical vibration

» Near noise sources such as high-voltage equipment or power lines

* Near strong magnetic field sources

* Where an excessive amount of greasy fumes, steam, dust, or corrosive
gases are present

* In an unstable place

* Where, for example, fire and explosions caused by inflammable gases and
the like are possible

@xNote

¢ When you require high source and measurement accuracy, use the instru-
ment under the following conditions:
Ambient temperature: 23 +5°C
Ambient humidity: 20 to 80% RH (no condensation)
When using the instrument in an ambient temperature range of 0 to 18°C or 28
to 40°C, add the temperature coefficient specified in "11. Specifications" to
the accuracy.

* When using the instrument in ambient humidity of 30% or less, use an anti-
static mat to prevent static electricity.

* Condensation may occur if the instrument is moved from a location of low
temperature and humidity to a location of high temperature and humidity, or if
the temperature otherwise changes suddenly. In such a case, leave the instru-

ment for at least one hour to ensure it is free from condensation before start-
ing operation.

32
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Chapter 3.2 Connecting a Power Supply

3.2 Connecting a Power Supply
In addition to AA-size alkaline batteries (six), the instrument can use two other
types of power supply.

» AA-size (LR6) alkaline batteries (six): 1.5V
* AC adapter (optional)

* NiMH (nickel hydrogen) battery (optional)

3.2.1

ACaution

Using Alkaline Batteries

Installing and Replacing Batteries

1 Make sure that the power switch of the instrument is tumed off and the
lead cables and AC adapter are not connected.

2  Slide up the lock switch on the left side of the instrument and remove the
alkaline battery holder.

3 Insert the six atkaline batteries into the holder.

4 Insert the holder into the opening on the instrument.

5 Slide down the lock switch to fix the holder in place. (The lock switch
indication changes to "A FREE.")

Insert the batteries with their positive and negative electrodes positioned cor-
rectly as indicated on the holder.

Battery Level Indication

Indicates that the battery voltage is normal.
{4l Indicates that the battery level is above 50%. (Lit)
Replace the batteries when this mark begins flashing.
M-4567/0108
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Chapter 3.2 Connecting a Power Supply

3.2.2 Using an AC Adapter
AWarning

* Use the power cord supplied by Omega Ingineering Inc. for use with the in-
strument. '

¢ Make sure that the power supply voltage matches the ratedsupply voltage
before connecting the power cord.

Ratings

AC adapter power supply ratings

Rated supply voltage 100t0 240 V AC
Allowable supply voltage range 90 to 264 V AC
Rated supply frequency 50/60 Hz
Allowable supply voltage frequency range 47 to 63 Hz
Maximum input current 14A

Output voitage rating of AC adapter 120V DC
Maximum output current rating of AC adapter 3.0A

1 Make sure that the power switch of the instrument is turned off.

2 Connect the AC adapter to the AC adapter jack of the instrument.

3  Connect the plug of the power cord to the power connector of the AC
adapter.

4 Connect the other plug of the power cord to an outlet that meets the
ratings described above.

34 M-4567/0108
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Chapter 3.2 Connecting a Power Supply

3.2.3 Using an NiMH Battery Pack
Charging type NiMH (nickel hydrogen) battery (optional)
Specifications Voltage: 7.2V
Capacity: 2100 mAh
Number of times can be charged (life cycle): Approx. 300
times (varies depending on the operating environment)
Be sure to observe the following wamings on handling the NiMH battery.

AWarning

* The electrolyte solution contained in the NiMH battery pack is alkaline. If it
comes into contact with any clothing or skin due to a leakage from or rupture
in the battery pack, the clothing or skin may be damaged. In particular, if the
solution gets into an eye, it may cause loss of eyesight. In such a case, do not
rub the affected eye, but thoroughly wash it immediately with clean water.
Then see a doctor quickly for treatment.

* When replacing the NiMH battery pack, always turn off the power switch of
the instrument and disconnect the AC adapter power cord from the outlet to
avoid possible danger such as a short in the electric circuit or electrical shock.

* Do not use any battery pack other than Omega Engineering Inc NiMH battery
pack.

* Do not leave the NiMH battery pack in strong direct sunlight, inside a vehicle
under the hot sun, or near a fire, otherwise it may result in a solution leakage
or deterioration in the performance and/or life.

* Do not disassemble or modify the NiMH battery pack, otherwise the protective
features of the battery pack may be damaged, resulting in heating up or rup-
ture.

* Do not short the NiMH battery as this may cause burns due to the battery pack
heating up.

* Do not dispose of the battery pack in a fire or apply heat to it, otherwise there
is a risk that it will rupture or its electrolyte solution will scatter.

* Do not apply excessive shock to the battery pack, for example, by throwing it.
Doing so may cause solution leakage, battery pack heating, or rupture.

* Do not use a defective battery pack, such as one leaking solution, deformed,
discolored, or showing any other abnormality.

* Avoid any metal coming into contact with the battery pack when carrying it, as
there is a danger of a short.

* Do not immerse the battery pack in water or make it wet. Otherwise, it may
heat up or rust, as well as lead to a loss of functions.

If the battery pack will not be used for a prolonged period, remove it from the
instrument and store it in the following environment.
Storage period of 1 year or less: Temperature of -20 to 35°C (in locations:
with low humidity)
Storage period of 3 months or less: Temperature of -20 to 45°C (in locations
with low humidity)
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Chapter 3.2 Connecting a Power Supply

Installing the NiMH Battery

1 Make sure that the power switch of the instrument is turned off and the
lead cables and AC adapter are not connected.

2  Ifalkaline batteries are in use, slide up the lock switch on the left side of the
instrument and remove the alkaline battery holder before installing the
NiMH battery.

3 Insert the holder into the opening on the instrument.

Slide the holder into the opening so that the connector is aligned properly.

4  Slide down the lock switch to fix the holder in place. (The lock switch
indication changes to "A FREE.")

Battery Level Indication
@7 ndicates that the battery voltage is normal.

{4l Indicates that the battery level is above 50%. (Lit)

Charge the battery when this mark begins flashing.

The battery takes approximately 6 hours to fully charge from the flashing state.
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Chapter 3.2 Connecting a Power Supply

@ Charging the NiMH Battery
For safety reasons, the NiMH battery is not sufficiently charged at the time of

shipment. Fully charge the NiMH battery prior fo use. Use the instrument and
AC adapter for charging.

AWarning

Be sure to use the CA150 to charge the NiMH battery. Charge the NiMH battery
in an environment with a temperature within the range of 10 to 35°C. Charging
the battery at a temperature that is not in the range above may result in an
insufficient charge, solution leakage, or heating up.

® Charging Procedure

1 Connect the AC adapter to the instrument when the NiMH battery pack is
instalied in accordance with the installation procedure.

2  Press the POWER key to tum on the power. Press the CHARGE key to
start charging. (The CHARGE mark appears.)

3  The CHARGE mark disappears when charging is complete.
(To stop charging, press the CHARGE key again.)

ACaution

* Performing generation or measurement is possible during charging, but accu-
racy is affected by the heat generated by charging. To ensure accurate mea-
surement {generation), use of the charging function at the same time is not
recommended.

» For details on the effect of heat generation on accuracy (adding of tempera-
ture coefficient), refer to the specifications.

* Performing generation and measurement after charging is complete (after at
least 2 hours have elapsed) is recommended.

® Usage Guidelines
Usage time differs depending on the source function.

Source output 5V DC/10 k2 or more Approx. 10 hours
(Measurement: ON, 24V LOOP: OFF)

Tip

Charging NiMH Battery

Depending on the use condition of the main body of the instrument, charging may
aborted.

E.g.) When outputting 24 V DC (loop), press the CHARGE key again if the load current
is high. If charging is aborted again, turn the OUTPUT OFF and try charging again.

M-4567/0108 3-7
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Chapter 3.2 Connecting a Power Supply

@ NiMH Battery Life

The battery can be charged approximately 300 times. (This number varies
depending on the operating environment.) The life of the battery is over when
the low battery level indication appears only a short time after the battery is fully
charged. In such a case, replace the NiMH battery pack with a new one.

3.2.4 Fuse
ACaution

Be sure to use the designated fuse.

A fuse for current input protection is inserted in the side (fuse holder) of the
instrument.

Part number: CA150 Fuse Set Rating: 125 mA/250 V FAST

Procedure for Replacing the Fuse

When replacing the fuse, tum the M— part of the fuse holder with a flat-blade
screwdriver and remove the holder. Then, replace the fuse, reinsert the fuse
holder, and turn the fuse holder with the screwdriver.

IRN=)

FUSE
FJVF15mA

Fuse holder Fuse
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Chapter 3.3 Tumning the Power On and Off

3.3 Turning the Power On and Off

3.3.1 Tuming the Power On and Off

When the power is off, press the POWER key to tum the power on. Press the
POWER key again to tum the power off.

/A\Note

Turn the power off before disconnecting the AC adapter from the power supply.

Remove the plug of the AC adapter from the instrument when running the in-
strument on batteries.

3.3.2 Auto Power Off

When running the instrument on batteries, the LCD screen flashes (alarm) if
approximately 9 minutes 30 seconds elapse without a key being pressed. If no
operation is performed within approximately 30 seconds after that, the power
tums off automatically. (The auto power off function is set to ON at the time of
shipment.)

To continue using the instrument after the screen begins flashing, press any key
other than the POWER key so that the screen stops flashing and lights.

Tip

If the AC adapter is in use or the CPH range is selected for pulse measurement, the
instrument is not turned off automatically ragardless of the auto power off setting.

For details on canceling the auto power off function, refer to *7. Setting Mode."

3.3.3 Turning the Backlight On and Off

The backlight of the LCD screen can be tumed on. This makes it easy to see the
screen when working in dark places.

Press the LIGHT key to turn the backlight on. Press the LIGHT key again to turn
the backlight off.

/A\Note

The backlight turns off automatically if approximately 10 minutes elapse with-
out a key being pressed. To continue using the backlight, press any key other
than the POWER key.

Using the backlight when the instrument is running on batteries reduces the
life-span of the batteries.
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Chapter 3.4 Operating Environment

3.4 Operating Environment

Operating Environment

Ambient Temperature and Humidity
Use the CA150 in the following environment:
* Ambient temperature: 0 to 40°C
* Ambient humidity: 20 to 80 % RH
(no condesation)

Operating Altitude
2000 m max. above sea level.

Location
Indoors

Measurement Category (CAT.)
The measurement category of the CA150 is |.

AWarning

Do not use the CA150 for measurements in locations falling under Measure-
ment Categories I, lll, and IV.

Measurement Category
Measurement Category Description Remarks
| CAT.1 For measurement performed
on circuits not directly
connected to MAINS.
Il CAT. Il For measurement performed Appliances, portable

on circuits directly connected equipments, etc.
to the low voltage installation.

mn CAT. NI For measurement performed Distribution board,
in the building installation. circuit breaker, etc.
v CAT. IV For measurement performed Overhead wire,
at the source of low-voltage cable systems, etc.
installation.
3-10 M-4567/0108
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Chapter 3.4 Operating Environment

Internal Wiring

Entrance
Cable 1/
CAL.V

Pollution Degree

Pollution Degree applies to the degree of adhesion of a solid, liquid, or gas
which deteriorates withstand voltage or surface resistivity.

The poliution degree of the CA150 in the operating environment is 2. Pollution
Degree 2 applies to normat indoor atmospheres. Normally, only non-conductive
poliution is emitted. However, a temporary electrical conduction may occur
depending on the concentration.

ﬂNote

* For accurate source and measurement, operate the CA150 in the 23 + 5°C tem-
perature range and 55 + 10% RH.

¢ Condensation may occur if the CA150 is moved to another place where the
ambient temperature and humidity are higher, or if the temperature changes

rapidly. If this happens, let the CA150 adjust to the new environment for at
least two hours before using it.

Strage Location

* We recommend you store the CA150 in an environment with a temperature
between 0 and 50°C and a relative humidity between 5 to 85% RH.
When storing the CA150, avoid a location that is:

* exposed to direct sunlight,

* 60°C or higher,

* 90% RH or higher,

* close to a heat source,

» exposed to servere vibrations,

* exposed to corrosive or explosive gas,

*» exposed to excessive amount of soot, dust, salt, and iron, or

* exposed to water, oil, or chemicals.

M-4567/0108 311
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4. Source

The instrument can source DC voltage, DC current (current sink), resistance,
thermocouple, resistance temperature detector, and frequency/pulse signals.

AWarning

To protect against the risk of electrical shock, do not apply a voltage of 30 V or
more to the output terminals.

Also ensure that the circuit-to-ground voltage does not exceed 30V.

Be sure to use the supplied lead cables.

ACaution

Do not apply any voltage to the output terminals for ranges other than 20 mA
SINK. Otherwise the internal circuitry may be damaged.

The voltage drop component due to the resistance (approximately 0.1 () on a
round-trip basis) of the lead cables becomes an error on the instrument.

M-4567/0108 4-1
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4.1 Connecting the Source Terminals

4.1 Connecting the Source Terminals

Connect the supplied source lead cables o the output terminals of the
instrument. Connect the clips to the input terminals of the target device.

Be sure to confirm the polarity to ensure the clips are correctly connected to the
input terminals.

Source lead cables
(98020)

Output value
setting keys

Target device terminals

!
!

O O OLO O

H L mA

Black

Source output terminals

—— v L00r —

Source (setting value)

23283

indication

EliliiEH

Function selection

Operation on source side

4-2

M-4567/0108



|

4.2 Source DC Voltage (DCV) Signals

4.2 Source DC Voltage (DCV) Signals

Tip

1
2

3
4

Connect the terminals.

Use the FUNCTION key on the SOURCE side to align the P source mark
with DCV. (DC voltage selection)

Use the RANGE key to select a range. (100 mV, 1V, 10V, or30 V)

Use the A ¥ output value setting keys to set each digit output value.
Each A ¥ key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. i you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key.

Press the CLEAR key to restore the setting to its initial value (zero).

Use the +«—- key fo select a potarity if the polarity needs to be changed.
(No sign appears for +.)

Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

Press the SOURCE ON/OFF key again to tum off the output.

(OFF lights and the output terminals are open-circuited.)

When using the divided output (n/m) function, refer to "4.8 Divided Output (n/m)
Function.”

When using a sweep output function, refer to "4.9 Sweep Output Functions."
When using the temperature monitor function, refer to "4.10 Temperature
Monitor Function.”

In the following cases, the protection circuit is activated and the output is tumed off.
* If settings are modified with the FUNCTION and RANGE keys.

* If output terminals (or lead cables connected to the terminals) are short-circuited.
* The current becomes excessive (an overload current).

M-4567/0108
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4.3 Source DC Current (DCA) Signals

4.3 Source DC Current (DCA) Signals
4.3.1 Source DC Current Signals

1
2

3
4

Connect the terminals.

Use the FUNCTION key on the SOURCE side to align the P source mark
with DCA. (DC current selection)

Use the RANGE key to select the 20 mA range. (Max. 22.000 mA)

Use the A ¥ output value setting keys to set each digit output value.
Each A ¥ key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. If you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key.

Press the CLEAR key to restore the setting to its initial value (zero).

Use the +«—»- key to select a polarity if the polarity needs to be changed.
(No sign appears for +.)

For the - polarity, refer to "4.3.3 20 mA SINK Function."

Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

Press the SOURCE ON/OFF key again to turn off the output.

(OFF lights and the output terminals are open-circuited.)

When using the divided output (n/m) function, refer to "4.8 Divided Output (n/m)
Function.*

When using a sweep output function, refer to "4.9 Sweep Output Functions."
When using the temperature monitor function, refer to "4.10 Temperature
Monitor Function.”

Tip

In the following cases, the protection circuit is activated and the output is turned off.
« |f settings are modified with the FUNCTION and RANGE keys.

« If output terminals (or lead cables connected to the terminals) are open-circuited.
* The voltage becomes excessive.
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4.3 Source DC Current (DCA) Signals

4.3.2

Tip

4-20 mA Function
The source current can be increased or decreased in 4 mA steps.

§33°88

nnr ™A
- U

4 mA steps —]————l

1 Connect the terminals.
2 Use the FUNCTION key on the SOURCE side to align the } source mark
with DCA. (DC current selection)
Use the RANGE key to select the 4-20 mA range. (4-20 mA lights.)
Set the output value.
Use the A ¥ output value setting keys for the two leftmost digits to set the
value in 4 mA steps up and down. (4-8-12-16-20 mA)
Use the A ¥ output value setting keys for the three rightmost digits to
increment or decrement the value by one count. (Use these keys to make
fine adjustments, etc.)
Press the CLEAR key to restore the setting to its initial value (4.000).
5  Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)
6 Press the SOURCE ON/OFF key again to tum off the output.

(OFF lights and the output terminals are open-circuited.)

»w

A step-down operation in which the setting value becomes 3 mA or less is not pos-

sible.

* When you use the linear sweep function, the generation start (0%} is set to 4
mA. Refer to "4.9.2 Linear Function."

¢ The same is the case when you use the divided output (n/m) function. Refer to
*4-8 Divided Output (n/m) Function.”
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4.3 Source DC Current (DCA) Signals

4.3.3 20 mA SINK Function

The SINK function allows you to use DC current (DCA) with the polarity set to -
{minus). This allows drawing (SINK) the specified value of the current from an
external voltage source (distributor, etc.) in the direction of the H terminal. Thus,
you can use the instrument in a loop test, for example, as a simulator for two-
wire transmitters.

ACaution

Use the external power supply of 20 mA SINK within the 5 to 28 V range.

Set the polarity of the applied voltage as shown in the figure below and take care not
apply a voltage in the opposite direction.

Tip

_________________________________________

O- P

O
HimA AL o
MEASURE SOURCE

I |( 4-20mA  |Distributor| | Output 1-5V
o) é) S

Q-4--=----

A bC
CAt50 C or DC power supply

[« 4]

Use the FUNCTION key on the SOURCE side to align the P source mark
with DCA. (DC current selection)

Use the RANGE key to select the 20 mA range. (-22.000 mA to 22.000
mA)

Use the A ¥ output value setting keys to set each digit output value.
Each A ¥ key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. If you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key. Press the CLEAR key to restore the setting to its initial value (zero).
Use the +<—- key to set the polarity to minus.

Connect the terminals as shown in the figure above.

Turn on the power of the external voltage source (distributor).

Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

Press the SOURCE ON/OFF key again to turn off the output.

(OFF lights and the output terminals are open-circuited.)

The /O signals of the distributor can be checked by connecting the terminals as indi-
cated by the dashed line in the figure above.
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4.3 Source DC Current (DCA) Signals

Input Inductance Component

The current source function of the instrument may result in an unstable output
if the instrument is connected to, for example, a positioner or electro-
pneumatic converter having a large input inductance component. Make sure
the input inductance component of the equipment to be connected is no
greater than 100 pH.

If the equipment's input inductance component is unknown, connect the
instrument to the equipment as shown in the figure below, and measure the
generated current at the MEASURE side. If the reading does not stabilize or
an accuracy error results at that point, the input inductance component is
likely to be greater than 100 pH.

—-OH
-0t
Equipment such
é as a converter
000 00
H L mA H L
MEASURE SOURCE
bcAM MDCA
CA150

If the equipment's input inductance component is too large, connect a 200-Q
resistor R and a 1-.F capacitor C to the instrument's outputs, as shown in the
figure below. This setup makes it possible to connect an input having an
inductance component of up to 3 H to the instrument.

Note, however, that the instrument's response time becomes 1 second (at
load resistances no greater than 2 kQ).

Do not use this circuitry for purposes other than current generation (DCA),
otherwise errors may be produced.

99020
0 H
E %" 0
; —HoL
' TC i
______ Equipment such
as a converter
000 00
H L
SOURCE
MDcA
CA150

R:200 Q *10%, 1/4 W, C: 1 uF *10%, 50 V

This combination of a resistor (200 Q1) and capagitor (1 wF) is available as an
accessory.

M-4567/0108

4-7

somnos i



4.4 Source Resistance (Q) Signals

4.4 Source Resistance ((2) Signals

Procedure for Generating Resistance Signals

* The instrument generates a resistance signal by receiving the resistance-
measuring current | supplied from the device under calibration (resistance
meter, RTD thermometer, etc.) and delivering the voltage V = R X |
proportional to the preset resistance R between the output terminals, and
thus producing the equivalent resistance R = V/I.

Consequently, the instrument generates the signal correctly only for such
devices that employ this method of measurement.

The allowable range of the resistance measuring current | that the instrument
receives from a resistance measuring device under calibration is rated as
0.01 to 5 mA. (This varies depending on the generated resistance value. For
details, refer to the specifications.)

Obtaining Accurate Measurements

* Since the generated resistance value is calibrated without including the
voltage drop component of the lead cabies, the resistance (approximately 0.1
 on a round-trip basis) of the lead cables becomes an error in the case of a
load current.

For accurate generation of resistance signals, use a three-wire connection for
output. (Refer to the figure below.)

If the capacitance between the terminals of a device under calibration is
greater than 0.01 wF, the instrument may be unable to generate correct
resistance values.

Three-wire Connection Output Method
Attach another black source lead cable to the output terminal L side.

Red ﬂ‘ Black 2:
——tou
© @ @ Q (oo e] o} g Device under calibration
oL m ‘&:“ = SSURLCE (Three-wire measuring equipment)
o CA150
4-8 M-4567/0108
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4.4 Source Resistance (()) Signals

Tip

1 Connect the terminals.

2  Use the FUNCTION key on the SOURCE side to align the } source mark
with . (Resistance selection)

3 Use the RANGE key to select a range. (500 €, 5 kQ, or 50 k)

4 Use the A V¥ output value setting keys to set each digit output value.
Each A 'V key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. If you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key.

Press the CLEAR key to restore the setting to its initial value (zero).

5  Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)
6  Press the SOURCE ON/OFF key again to tumn off the output.
(OFF lights and the output terminals are open-circuited.)

When using the divided output (n/m) function, refer to *4.8 Divided Output (n/m)
Function.”

When using a sweep output function, refer to "4.9 Sweep Output Functions.*
When using the temperature monitor function, refer to "4.10 Temperature
Monitor Function."

If settings are modified with the FUNCTION and RANGE keys, the protection circuit is
activated and the output is turned off.

M-4567/0108
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4.5 Source Thermocouple (TC) Signals

4.5 Source Thermocouple (TC) Signals

4.5.1 Source Thermocouple (TC) Signals

Tip

Generate voltages (mV) corresponding to the following thermocouples. Set the
temperature with (°C). This enables calibration of a thermometer.
Thermocouple (TC) types: K, E, J, T,N,L, U, R, S,B

(For the temperature range, refer to the specifications.)

1 Connect the terminals.
2 Use the FUNCTION key on the SOURCE side to align the » source mark
with TC. (Thermocouple selection)
3  Use the RANGE key to select a thermocouple type.
4  Usethe A ¥ output value setting keys to set each digit output value.
5 Each A ¥ key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. If you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key.
Press the SOURCE ON/OFF key to start generation.
7  Press the SOURCE ON/OFF key again to turn off the output.
(OFF lights and the output terminals are open-circuited.)

[~}

Toggling Display
Press the ENTER key to toggle the display as shown below.
Setting value (°C) — source value {mV) — temperature monitor (°C)

(The display returns to the setting value (°C) if no key is pressed for 10
seconds.)

Temperature Scale Standard Setting

The temperature scale standard (ITS-90/IPTS-68) can be selected in setting
mode.

Refer to "4.6 Generating Resistance Temperature Detector (RTD) Signals" and
*7. Setting Mode."

When using the divided output (n/m) function, refer to "4.8 Divided Output (n/m)
Function.”

When using a sweep output function, refer to "4.9 Sweep Output Functions.”
When using the temperature monitor function, refer to "4.10 Temperature
Monitor Function.”

For details on how to use a cold junction compensator, refer to *"Appendix 1.*

4-10
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4.5 Source Thermocouple (TC) Signals

4.5.2

Using an External RJ Sensor

Use an RJ sensor to measure (detect) the temperature of the device under
calibration, and compensate the thermoelectric emf. The instrument outputs
(generates) the compensated value.

When calibrating a device with a built-in reference junction temperature
compensator, connect an optional RJ sensor to the instrument (RJ sensor
connector). (RJON appears.)

AT

CA150 unit
> )
RJ sensor
Device under Device under
calibration calibration
Tead cabie ] (™" ! Th e ] )
oH Sn
000 [e}e; j)L (oo e} O O oL
H L H L
SOURCE SOURCE
[
Ext | RJ R. Ol
CA150 emal RJ sensor CAT50 External RJ sensor
Calibration of thermometer Calibration including use of thermocouple

The generation operating procedure is identical to that described in *4.5.1
Generating Thermocouple (TC) Signals."

For details on using the RJ sensor built into the instrument, refer to *4.5.3 Using
the Built-in RJ Sensor."

» Compensation of the output voltage using the temperature measured
(detected) with the RJ sensor is executed at a sampling rate of approximately
10-second intervals. (This means that there is a delay of up to 10 seconds;
before the first compensation starts after the external RJ sensor is connecte
to the connector of the instrument.)

* To perform accurate measurement, leave enough time for the temperature to
stabilize after connecting the RJ sensor to the instrument.

M-4567/0108
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4.5 Source Thermocouple (TC) Signals

4.5.3 Using the Built-in RJ Sensor
Although accurate temperature output (reference junction compensation)
requires an external RJ sensor to be used, you can use the RJ sensor built into
the instrument.
The default setting (at shipment) is OFF.
Set the built-in RJ sensor to ON (enable) in setting mode.

Stt S5 S
Sl e InEHAL (o3 FJC .

Srlrdl Srlrdl
ofF av| on

A
v

1 Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.
SEt appears on the top row and SrC (SOURCE) appears on the bottom
row.

2  Select source.
Three types of setting modes are available. Use the A ¥ key to select a
mode.
Source: SrC, Measure: MEAS, Common: ConF

3  Press the ENTER key to confirm the selection.

4  Select the RJ sensor setting.
Three types of source settings are available. Use the A ¥ key to select a
setting.
Interval: IntVAL, RJ sensor: rJC, Calibration: CAL

5  Press the ENTER key to confirm the selection.

6  Usethe A ¥ key to select ON.

7  Simultaneously press the CLEAR and ENTER keys to switch back to
normal mode.
(Press the CLEAR key to go back one level.)

8  Use the FUNCTION key on the SOURCE side to select TC.

9  Confirm that RJON appears.

The generation operating procedure is identical to that described in *4.5.1
Generating Thermocouple (TC) Signals."
For details on setting mode, refer to *7. Setting Mode."

Tip

The built-in RJ sensor measures (detects) the internal temperature of the measure-
ment terminals. Accuracy is affected by temperature rises due to, for example, charg-
ing. For accurate temperature output, use an external RJ sensor or cold junction com-
pensator.

4-12 M-4567/0108

]



]

4.6 Source Resistance Temperature Detector (RTD) Signals

4.6 Source Resistance Temperature Detector (RTD)

Tip

Signals

Resistance Temperature Detector: Select from PT100 and JPT100.
Temperature scale standard: Select from [TS-90 and IPTS-68.
(The default setting: ITS-90)

The temperature scale standard can be set in setting mode.

1 Connect the terminals.

2 Use the FUNCTION key on the SOURCE side to align the § source mark
with RTD. (Resistance temperature detector selection)

3  Use the RANGE key to select PT100 or JPT100.

4  Usethe A ¥ output value setting keys to set sach digit output value.
Each A '¥ key corresponds to a digit of the setting value. Each time a key
is pressed the value is incremented or decremented by one count. If you
attempt to increment or decrement the value 9 or 0, the digit moves up or
down one place. A value continues to change when you hold down the
key.

Press the CLEAR key to restore the setting to its initial value (zero).

5  Use the +«-—- key to select a polarity if the polarity needs to be changed.
(No sign appears for +.)

6  Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

7  Press the SOURCE ON/OFF key again to tum off the output.

(OFF lights and the output terminals are open-circuited.)

Toggling Display

Press the ENTER key to toggle the display as shown below.

Setting value (°C) — resistance value corresponding to temperature (1) —
temperature monitor (°C)

(The display returns to the setting value (°C) if no key is pressed for 10
seconds.)

When using the divided output (n/m) function, refer to *4.8 Divided Output (n/m)
Function.”

When using a sweep output function, refer to “4.9 Sweep Output Functions.”
When using the temperature monitor function, refer to *4.10 Temperature
Monitor Function."

For details on the procedures for resistance generation and three-wire connection
output method, refer to "4.4 Generating Resistance () Signals.”

M-4567/0108
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4.6 Source Resistance Temperature Detector (RTD) Signals

Setting the Temperature Scale Standard

You can select from ITS-90 and IPTS-68 in setting mode.
(The default setting: ITS-90)

ITS-90: 1990 International Temperature Scale
IPTS-68: 1968 International Practical Temperature Scale

SEE S5-C SEEUP
ScC | LonF |5 PYrofF |ov

SEEUP EStd ESEd
LSkd  |ew| 1ES-90 (7| IPESEA

~NoO g

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

SEt appears on the top row and SrC (SOURCE) appears on the bottom
row.
Select common.
Three types of setting modes are available. Use the A ¥ key to select a
mode.
Source: SrC, Measure: MEAS, Common: ConF
Press the ENTER key to confirm the selection.
Select the temperature scale standard setting.
Four types of common settings are available. Use the A ¥ key to select a
setting.
Auto power off: PWr.oFF, Communication: CoM, Date: dAtE,
Temperature scale standard: t.Std
Press the ENTER key to confirm the selection.
Use the A ¥ key to select ITS-90 or IPTS-68.
Simultaneously press the CLEAR and ENTER keys to switch back to
normal mode.
(Press the CLEAR key to go back one level.)
Use the FUNCTION key on the SOURCE side to select RTD.
IPTS68 appears if IPTS-68 is set.

For details on setting mode, refer to *7. Setting Mode."
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4.7 Source Frequency and Pulse (PULSE) Signals

4.7 Source Frequency and Pulse (PULSE) Signals

Amplitude voltage

Frequenc U

(co?\(t‘inuou);) _J——-l__—i__l_l__l_l_l_L I (setting value)
A

SOURCE
ON *—»
Frequency
(setting value)
Pulse cycle | | Amplitgde voltage
3 (setting value)
A 1 2 3 n
SOURCE End
ON Frequenc n = pulse number
(settigg valze) (setting value)

PULSE SET Key
When the generation of frequency and pulse signals is selected with
FUNCTION of SOURCE, sach press of the PULSE SET key toggles the mode
as shown below.

v

Frequency setting mode

® |

Amplitude setting mode

Puise number setting mode

|

Amplitude Voltage Setting Values

Default value: 0.1000V
Upper value: 11.0000 V
Lower value: 0.0000 V
Resolution: 0.0001V
M-4567/0108 4-15
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4.7 Source Frequency and Pulse (PULSE) Signals

4.7.1 Source a Continuous Pulse Train

Tip

1
2

3

Connect the terminals.

Use the FUNCTION key on the SOURCE side to select frequency and
pulse (PULSE). (» PULSE appears.)

Use the RANGE key to select a frequency setting mode.

(Default setting: 100 Hz)

(100 Hz, 1000 Hz, 10 kHz, 50 kHz, 1000 CPM)

Use the A ¥ output value setting keys to set the frequency.

Each time a key is pressed the value is incremented or decremented by
one count.

If you attempt to increment or decrement the value 9 or 0, the digit moves
up or down one place. A value continues to change when you hold down
the key.

Press the CLEAR key to restore the frequency setting of each range to its
default setting.

Press the PULSE SET key once to switch to amplitude setting mode.
Use the A ¥ output value setting keys to set the voltage.

Press the CLEAR key to restore the setting to 0.10000 V.

Press the PULSE SET key again to switch to pulse number setting mode.
(Default setting: Cont, continuous pulse)

For generating a continuous frequency, no setting is necessary.

For generating a pulse cycle, set the pulse number.

Press the PULSE SET key again to return back to frequency setting mode.
Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

Press the SOURCE ON/OFF key again to tum off the output.

(OFF lights and the output terminals are open-circuited.)

When frequency or pulse (PULSE) is selected using FUNCTION, the sweep functions
(step, linear, and program) and the divided output (n/m) function cannot be used.

4-16
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4.7 Source Frequency and Pulse (PULSE) Signals

4.7.2 Source a Pulse Cycle

Tip

1
2

3

Connect the terminals.

Use the FUNCTION key on the SOURCE side to select frequency and
pulse (PULSE). ( » PULSE appears.)

Use the RANGE key to select a frequency setting mode.

(Default setting: 100 Hz)

(100 Hz, 1000 Hz, 10 kHz, 50 kHz, 1000 CPM)

Use the A ¥ output value setting keys to set the frequency.

Each time a key is pressed the value is incremented or decremented by
one count.

If you attempt to increment or decrement the value 9 or 0, the digit moves
up or down one place. A value continues to change when you hold down
the key. i

Press the CLEAR key to restore the frequency setting of each range to its
default setting.

Press the PULSE SET key once to switch to amplitude setting mode.
Use the A ¥ output value setting keys to set the voltage.

Press the CLEAR key to restore the setting to 0.10000 V.

Press the PULSE SET key again to switch to pulse number setting mode.
(Default setting: Cont, continuous pulse)

Use the A 'V output value setting keys to set the pulse number.

Press the CLEAR key to restore the pulse setting to Cont.

Press the PULSE SET key again to retum back to frequency setting mode.
Press the SOURCE ON/OFF key to start generation.

(SOURCE OFF changes to ON.)

Press the SOURCE ON/OFF key again to tum off the output.

(OFF lights and the output terminals are open-circuited.)

When frequency or pulse (PULSE) is selected using FUNCTION, the sweep functions
(step, linear, and program) and the divided output (n/m) function cannot be used.

M-4567/0108
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4.8 Divided Output (n/m) Function

4.8 Divided Output (n/m) Function

The divided output (n/m) function outputs a value n/m times the setpoint of a

voltage, current, resistance, thermocouple or resistance temperature detector
(RTD) signal.
Output value = setting value X n/m.

(00000 -
!
Elilile

n/im key SOURCE
ON/OFF

Set the source value to output (FUNCTION, RANGE, Setting Value).
Press the n/m key to switch to n/m mode. (n/m appears.)

3  Use the A ¥ n key of the output setting keys to set the value for the
numerator, and the A ¥ m key of the output setting keys to set value for
the denominator.

The initial value is 1/1. n is settable from 0 to 19 and m is settable from 1 to
19. (n=m)

Press the CLEAR key to restore the setting to the initial value 1/1.

Press the SOURCE ON/OFF key to start generation.

Press the SOURCE ON/OFF key again to turn off the output.

(OFF lights and the output terminals are open-circuited.)

6  Press the n/m key again to cancel the n/m function. (The n/m indication
disappears.)

N —

(3

Tip

* When frequency or pulse (PULSE) is selected using FUNCTION, the divided output
(n/m) function cannot be used. ‘

* When the divided output (n/m) function is enabled, a displayed setting value cannot
be changed. Disable the divided output (n/m) function by pressing the n/m key and
switch to the normal mode.

* The n and m setting values can even be changed during output (SOURCE ON).
+ Divide the range between the source setting value and the default value (4 mA):

E.g.: When the source setting value is 3 mA and the default value is 4 mA, the output
value is (3 MA - 4 mA) X 1/2 + 4 mA = 3.5 mA.

* In the case of a B type TC source, a 600°C offset is added to the source value.

4-18 M-4567/0108
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4.9 Sweep Output Functions

4.9 Sweep Output Functions

Three types of sweep output (generation) are available.

Each press of the (SWEEP SET) key toggles the mode as shown
below.

Step Sweep -» Linear Sweep — Program Sweep — Cancel
Tip

When frequency or pulse (PULSE) is selected using FUNCTION, the sweep functions
(step, linear, and program) cannot be used.

894nog i
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4.9 Sweep Output Functions

4.9.1 Step Sweep Function

Set divided output (n/m) to be generated automatically as shown in the figure
below.

Source value indication

Seltingvalug = = = = = = — :\.

Interval time setting value
SOURCE ON A

key operation Press
(ON)

1 Set the source value to output (FUNCTION, RANGE, Setting Value).

2  Press the SWEEP SET key to select Step Sweep. (SWEEP and n/m
appear.)

3 Usethe A ¥ m key to set the step number. The defauit value is 1. m is
settable from 1 to 19.

4  Usethe A ¥ n key to set the generation start step.
The default value is 1. nis settable from 0 to 19. (A value higher than them
value cannot be set.)

5  Press the SOURCE ON/OFF key to start the steps as shown in the figure
above.

6  Press the SOURCE ON/OFF key again to stop the output.

7 Press the SWEEP SET key three times to cancel the sweep output
function.
— Linear Sweep — Program Sweep — Cancel

If you press the SOURCE ON/OFF key again after output is stopped in Step 6
above, output resumes from the stopped step.

If you change the n and m values while output is stopped and then press the ON/
OFF key again, output restarts from the first step.

Tip

The default setting for the interval time is 5 seconds. For details on changing the
setting, refer to the next page.
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4.9 Sweep Output Functions

Sweep Interval Time

You can change the sweep interval time.

The default setting (at shipment) is 5 seconds (FAST).

Set 5 seconds (FAST) or 10 seconds (SLOW) in setting mode.

When a sweep function is enabled, a setting mode cannot be selected. Disable
the sweep function by pressing the SWEEP SET key and switch to the normal
mode.

1

~Noowm

In the normal mode, simultaneously press the CLEAR and ENTER keys to
switch to setting mode.

SEt appears on the top row and SrC (SOURCE) appears on the bottom
row.

Select source.

Three types of setting modes are available. Use the A ¥ key to select a
mode.

Source: SrC, Measure: MEAS, Common: ConF

Press the ENTER key to confirm the selection.

Select the interval time setting.

Three types of source settings are available. Use the A V¥ key to select a
setting.

Interval: IntVAL, RJ sensor: rJC, Calibration: CAL

Press the ENTER key to confirm the selection.

Use the A ¥ key to select SLOW or FAST.

Simultaneously press the CLEAR and ENTER keys to switch back to
normal mode.

(Press the CLEAR key to go back one level.)

SEE S5-C
5 = | lakHAL |

5cC Int 5L Ink
SloY |%7| FRSE

Tip

The interval setting (FAST, SLOW) of setting mode is common to the following three
items. (It cannot be set individually for each item.)

Step sweep, linear sweep, and program sweep

For details on setting mode, refer to *7. Setting Mode."

M-4567/0108
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4.9 Sweep Output Functions

4.9.2 Linear Sweep Function
Qutput can be varied in a continuous manner as shown in the figure below.

SPURCE ON indicatiog SOURCE OFF indication
: Flashing : Flashing :
I 1 '
Setting valug — — p----nm e o - p——— e e e mme - -

Source value indication
Actual output

Apgrox. 2ise¢ Approx. 3pec
OFF —- ~<«— OFF
0
sourceonoFF A A
key operation Press Press
(ON) (OFF)

When the SOURCE ON
( key is pressed while output)
is being varied)
OFF —-
1
sourceonoFF A A A
key operation  Press Press Press
{ON) (OFF) {ON)

—_

Set the source value to output (FUNCTION, RANGE, Setting Value).

2  Press the SWEEP SET key twice to select Linear Sweep.
Step Sweep — Linear Sweep
(SWEEP appears.)

3  Use the A ¥ output setting key to set the setting value (upper value).

4 Press the SOURCE ON/OFF key to start output automatically as shown in
the figure above.

5  Press the SOURCE ON/OFF key again to stop the output.

6  Press the SWEEP SET key twice to cancel the sweep output function.

— Program Sweep — Cancel

Tip

* The default setting for the linear sweep time is 16 seconds. For details on changing
the setting, refer to the next page.

» When output reaches the lower limit, the state is retained for 3 seconds, and then
output is turned off and the first sweep operation ends.

* To change the direction for varying output, press the SOURCE ON/OFF key during
the sweep operation. The direction for varying output changes and the sweep op-
eration continues. (For example, pressing the SOURCE ON/OFF key during rising
output results in the output switching to a falling direction.)
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4.9 Sweep Output Functions

Tip

Linear Sweep Time

You can change the linear sweep time.

The default setting (at shipment) is 16 seconds (FAST).

Set 16 seconds (FAST) or 32 seconds (SLOW) in setting mode.

When a sweep function is enabled, a setting mode cannot be selected. Disable
the sweep function by pressing the SWEEP SET key and switch to the normal
mode.

1

D O,

In the normal mode, simultaneously press the CLEAR and ENTER keys to
switch to setting mode.

SEt appears on the top row and SrC (SOURCE) appears on the bottom
row.

Select source.

Three types of setting modes are available. Use the A ¥ key to select a
mode.

Source: SrC, Measure: MEAS, Common: ConF

Press the ENTER key to confirm the selection.

Select the sweep time (interval) setting.

Three types of source settings are available. Use the A ¥ key to selecta
setting.

Interval: IntVAL, RJ sensor: rJC, Calibration: CAL

Press the ENTER key to confirm the selection.

Use the A ¥ key to select SLOW or FAST.

Simultaneously press the CLEAR and ENTER keys to switch back to
normal mode.

(Press the CLEAR key to go back one level.)

SEt 5L
5-C o | InkHAL |+

5L Int 5L Int
SloY |%7| FRSE

The interval setting (FAST, SLOW) of setting mode is common to the following three
items. (It cannot be set individually.)

Step sweep, linear sweep, and program sweep

For details on setting mode, refer to *7. Setting Mode."

M-4567/0108
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4.9 Sweep Output Functions

4.9.3 Program Sweep Function

Multiple setting values saved with the SAVE key can be output in order as
shown in the figure below.

Memory Number Function Range (SS%‘:;?; \\llgmee)
[} DCV 10V 5.0000V
1 DCV oV 1.0000V
2 DCV 10V 4.0000V
3 DCV 0V 2.0000V
4 Dcv 10V 3.0000V
5 Unused Unused Unused
. . . B
. N . .
. . . .
99 . . .
SOURCE
ON
5V — Y e e
oV — e

When the start number was setto ¢

Tip

+ This is only valid for the saved data memory information of SOURCE. (The saved
information of measurement conditions is ignored.)

* If there is an unused number during the step operation or a number saved with
different FUNCTION and RANGE conditions, the step operation returns to the start-
ing number and repeats the step operation.

* The frequency or pulse source values saved in the data memory cannot be used for
program sweep.

You can change the sweep interval time.

The default setting (at shipment) is 5 seconds (FAST).

Set 5 seconds (FAST) or 10 seconds (SLOW) in setting mode.

The interval setting (FAST, SLOW) is also common to step sweep and linear
sweep.

When a sweep function is enabled, a setting mode cannot be selected. Disable

the sweep function by pressing the SWEEP SET key and switch to the normal
mode.
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4.9 Sweep Output Funct

ions

Saving Source Values

1 Set the source value to output (FUNCTION, RANGE, Setting Value).
2  Press the SAVE key. (MEM No. appears.)

3  Usethe A ¥ @ key to select the memory number.

4

Press the ENTER key to confirm the selection. (MEM No. disappears.)

Source value

= S0000 ~
90988

Program Sweep :

1 Press the SWEEP SET key three times to select Program Sweep.
Step Sweep — Linear Sweep — Program Sweep
(SWEEP and MEM NO. appear.)

2  Usethe A ¥ @ key to set the memory number (Start).

(The source value that corresponds to a memory number is displayed)

3  Press the SOURCE ON/OFF key to start output automatically.
(Output moves back and forth from the start to the last memory num
4  Press the SOURCE ON/OFF key again to stop the output.
5  Press the SWEEP SET to cancel the sweep output function.
- Cancel

ber.)

If you press the SOURCE ON/OFF key again after output is stopped in Step 4

above, output resumes from the stopped step.

If you change the starting number while output is stopped and the press the ON/

OFF key again, output restarts from the first step.

M-4567/0108

4-25

224nog i



]

4.10 Temperature Monitor Function

4.10 Temperature Monitor Function

The ambient temperature (temperature measured with the built-in RJ sensor)
can be displayed when you are using a source function.

A reading higher than the room temperature may be displayed because of a
temperature rise within the instrument.

When the Voltage (DCV), Current (DCA), Resistance ((1), or
Frequency/Pulse (PULSE) source is selected
Press the ENTER key to display the ambient temperature (°C). (°C flashes.)

When the Thermocouple (TC) or Resistance Temperature
Detector (RTD) source is selected
1 The source value [setting value] (°C) is displayed.
2 Press the ENTER key once.
Thermocouple (TC): The thermoelectric power (mV) corresponding to the
temperature is displayed.
Resistance Temperature Detector (RTD): The resistance value (Q2)
corresponding to the temperature is displayed.
(The offset by the RJ sensor is not included.)
3  Press the ENTER key once again.
The ambient temperature (°C) is displayed.
4 Press the ENTER key once again.
The source value [setting value] (°C) is displayed.

Tip

~

« if an external RJ sensor is connected, the temperature measured with the external
RJ sensor is displayed.

* The source value is redisplayed automatically after approximately 10 seconds in the
case of thermocouple and resistance temperature detector, and approximately 2
seconds in the case of other sources.
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5. Measurement

AWarning

* Turn off the power supply to the object to be tested before connecting it to the
instrument. It is extremely dangerous to connect and disconnect measure-
ment lead cables while power is being supplied to the object.

¢ It is extremely dangerous to incorrectly connect the voltage input terminal H
and the current input terminal mA. Make sure that the measurement function
(FUNCTION) selection and terminal connections are correct. An incorrect con-
nection may not only cause damage to the circuit or device under test and the
instrument, but also result in injury to the operator.

* The maximum allowable applied voltage for the grounding of all input/output
terminals is 42 Vpeak. Be sure not to exceed this voltage because doing so
may not only cause damage to the instrument, but also resutt in injury to the
operator.

ACaution

About the Fuse

There is a built-in current input protection fuse for the current input terminal.
The fuse blows when an excessive current flows. If the fuse does blow, be sure
to replace it with the designated fuse. For details on the procedure for replac-
ing the fuse, refer to *3.2.4 Fuse."”

About Display
HOLD key: Enables you to hold the display value (measurement value).
MEASURE ON/OFF key: Switches display on and off. (Shows/hides)
Display update interval: Approximately 1 second
Overrange: "------ " is displayed if the input value is overrange.

M-4567/0108 51
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5.1 Connecting the Measurement Terminals

5.1 Connecting the Measurement Terminals

This shows the lead cable connections

ﬁ:% for when DCV, &ohm&, TC, RTD, or
Red FREQ is selected with FUNCTION. For
Measurement lead cables mmmrze  the connections when DCA or 24V
LOOP (DCA) is selected, refer to the

next page.
1
Measurement input
terminals @ @ 9 @ @
N seviooe — \;—.r...,j
Measurement
indication
V,
=-GABA0F% =
DCA] DC A
o 2
el TC
Ly Ly
L
Function

- B008E

Operation on r

measurement side I 1
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5.1 Connecting the Measurement Terminals

DC Current (DCA)

Measurement
input terminals

24V LOOP (DCA)

Measurement lead
cables

Measurement
input terminals

Terminal adapter ("¢t~ “%z’ )
“

Measurement
input terminals

juswiaINSeo I
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5.2 Measuring DC Voltage (DCV)

5.2 Measuring DC Voltage (DCV)

Measurement lead cables

—_

Measurement @ @ @

input terminals H

Connect the terminals as shown in the figure above.

Use the FUNCTION key on the MEASURE side to align the 4
measurement mark with DCV. (DC voltage selection)

Use the RANGE key to select a range. (35 V, 5 V, or 500 mV)
Set the range in accordance with the object to be measured.
The measurement value and unit (mV, V) appear.

5.3 Measuring DC Current (DCA)

5.3.1 Measuring DC Current

Measurement lead cables

Measurement

input terminals N\__

1 Connect the terminals as shown in the figure above.

2  Usethe FUNCTION key on the MEASURE side to align the 4
measurement mark with DCA. (DC current selection)

3  Use the RANGE key to select a range. (100 mA, 20 mA)
Set the range in accordance with the object to be measured.

4  The measurement value and unit (mA) appear.
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5.3 Measuring DC Current (DCA)

5.3.2 Measuring 24V LOOP

This function is for measuring the current flowing when a 24 V DC constant
voltage is applied.
With 24V LOOP measurement, you can perform a transmitter loop test.

* Two-wire transmitter Converter
*x—+
ol |
Red 4-20 mA -
S— Distributor

24VDC
Measurement |/
input terminals [/f 000 00
g H L mA
\-ewvtoon
MEASURE
CA150

1 Connect the terminals as shown in the figure above.

2 Use the FUNCTION key on the MEASURE side to align the 4
measurement mark with DCA. (DC current selection)

3  Press the 24V LOOP key.
A constant voltage (24 V DC) is output between the H and mA
measurement terminals.

4  The measurement value and unit (mA) appear.

5  Press the 24V LOOP key again to cancel measurement.

Tip

A constant voltage (24 V DC) is not output if the measurement function is set to other
than DCA.

M-4567/0108 55
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5.4 Measuring Thermocouple (TC)

5.4 Measuring Thermocouple (TC)

Thermocouple

Terminal adapter

Measurement
input terminals

N -

Connect the terminals as shown in the figure above.

Use the FUNCTION key on the MEASURE side to align the 4

measurement mark with TC. (Thermocouple selection)

3  Use the RANGE key to select a thermocouple type.
K,E,J,T,N,L,U,R, S, B)

4  The measurement value and unit (°C) appear.

Tip

» The measurement value (display value) when the built-in RJ sensor or an external
RJ sensor is used (set) is the value after temperature compensation has been per-
formed.

* When there is an overrange or measurement is not possible, "------ " appears.

» If the operating environment changes suddenly, wait for RJ compensation to stabi-
lize before beginning measurement.

* it may take a while for the temperature of the terminal parts to stabilize after a termi-
nal adapter is attached or.a thermocouple is connected.

About Temperature Scale Standards
You can select from 1T7S-90 and IPTS-68 in setting mode.
(IPTS-68 appears if IPTS-68 is set.)

For detalils, refer to "4.6 Generating Resistance Temperature Detector (RTD)
Signals® and "7. Setting Mode.”
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5.5 Measuring Resistance ((})

5.5 Measuring Resistance ((})

Two-wire method Three-wire method

O O
“
) W ")

1 1 1

1 1

Measurement lead !
cables !

Measurement
input terminals

Measurement
input terminals

Measurement
input terminals

Connect the terminals as shown in the figure above.

Use the FUNCTION key on the MEASURE side to align the 4

measurement mark with V. (Resistance selection)

3 Use the RANGE key to select a range. (50 kQ, 5 kQ, 500 )
Set the range in accordance with the object to be measured.

4  The measurement value and unit (2) appear.

N -

Tip

For accurate measurement in the 500 Q) rangs, use the three-wire method.

M-4567/0108
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5.6 Measuring Resistance Temperature Detector (RTD)

5.6 Measuring Resistance Temperature Detector

Two-wire method Three-wire method
@N®N®)
Red N Bl e B
' Qﬁ“. Terminal
Measurement lead % N——"""——"-7 adapter
cables X Black A" ”

Measurement

] Measurement
Input terminals /Ig

input terminais |

Terminal
adapter

Measurement
input terminals

pury

Connect the terminals as shown in the figure above.

2 Use the FUNCTION key on the MEASURE side to align the ¢

measurement mark with RTD. (Resistance temperature detector
selection)

3 Use the RANGE key to select a range. (PT100, JPT100)

You can select the temperature scale standard (ITS-90, IPTS-68).
4 The measurement value and unit (°C) appear.

Tip

* For accurate measurement, use the three-wire method.

* About Temperature Scale Standards
You can select from ITS-90 and IPTS-68 in setting mode.
(IPTS-68 appears if IPTS-68 is set.)

For details, refer to "4.6 Generating Resistance Temperature Detector (RTD) Sig-
nals* and "7. Setting Mode.*
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5.7 Measuring Frequency (FREQ) and Pulse

5.7 Measuring Frequency (FREQ) and Pulse
5.7.1 Measuring Frequency (FREQ) and Pulse

Measurement
input terminals

1 Connect the terminals as shown in the figure above.

2 Use the FUNCTION ksy on the MEASURE side to align the 4
measurement mark with FREQ. (Frequency and pulse selection)

3 Use the RANGE key to select a range. Set the range in accordance with
the object to be measured.
<For frequency measurement>
Set the range to 100 Hz, 1000 Hz, or 10 kHz. The measurement value and
unit (Hz or kHz) appear.
<For pulse measurement>
Set the range to 100000 CPM or 100000 CPH.
After the measurement value is reset to 0, the unit (CPM or CPH) and
HOLD are displayed. The instrument is in a standby state for
measurement.

4 Press the HOLD key to start pulse count (measurement).

Tip

in the CPM range, pulses are counted (measured) for 1 minute. In the
CPH range, pulses are counted (measured) for 1 hour. (HOLD lights up.)

* In the case of the CPM and CPH ranges, pressing the HOLD key while HOLD is lit
after the count ends will restart the count from 0.

* In the case of the CPM and CPH ranges, pressing the HOLD key partway through
before the selected time (CPM: 1 minute, CPH: 1 hour) is reached will end the count
at that point in time. (The count value until the end is displayed.)

¢ In the case of the CPM and CPH ranges, "------ “ is displayed and measurement
ends if the count number exceeds the measurement rangs (limit).

* Auto power off does not work while the 100000 CPH range Is selected.

M-4567/0108
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5.7 Measuring Frequency (FREQ) and Pulse

5.7.2 Measuring Contact input
The instrument can measure transistor contact on/off signals. Set contact input
to ON in setting mode. The defautt setting (at shipment) is OFF.

1

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

SEt appears on the top row and SrC (SOURCE) appears on the bottom
row.

Select MEAS.

Three types of setting modes are available. Use the A ¥ key to selecta
mode.

Source: SrC, Measure: MEAS, Common: ConF

Press the ENTER key to confirm the selection.

Select the contact input setting.

Three types of measure settings are available. Use the A ¥ key to select
a sefting.

Averaging: AVE, Contact input: Cont, Measurement calibration: CAL
Press the ENTER key to confirm the selection.

Use the A 'Y key to select ON.

Simultaneously press the CLEAR and ENTER keys to switch back to
normal mode.

(Press the CLEAR key to go back one level.)

Use the FUNCTION key on the MEASURE side to align the 4
measurement mark with FREQ. (Frequency and pulse selection). The —«
mark appears.

The measurement value and unit (Hz, kHz, CPM, CPH) appear.

SEE

SEt

nEAS

SC [7| AEAS |8 RHMG |
RERS | [ AERLAE | [ AEALAE
Lont |™=| ofF av| on
For details on setting mode, refer to "7. Setting Mode."
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6.

Tip

Memory Function

Two types of information are saved to memory: data memory items and setting

memory items. (Data memory items and setting memory items are saved to
separate memory areas.)

Data Memory tems

Information such as records of source values and measurement values and
program sweep output data can be stored.

Press the SAVE key to save data and the @ LOAD key to display
(confirm) data.

Number of storable items: 100 (No. 0 to No. 99)
Stored items: Save date and time
Source FUNCTION, RANGE, and source values
When PULSE is selected with FUNCTION:
Frequency, amplitude, and pulse number
Measurement MEASURE ON/OFF, FUNCTION, RANGE,
and measurement values
Setting mode Contact input and temperature scale
standard
Setting Memory ltems
Conditions that have been previously saved in setting mode can be reproduced.

Press the SAVE + ENTER keys to save data and the LOAD + ENTER key to
load data.

Number of storable items: 21 (No. 0 to No. 20)
No. 0 becomes the initial setting (default value) at power on.
Stored items: Save date and time
Source FUNCTION, RANGE, and source values
When PULSE is selected with FUNCTION:
Frequency, amplitude, and pulse number
Measurement MEASURE ON/OFF, FUNCTION, RANGE,
and measurement values
Setting mode Source: Interval and built-in RJ sensor
Measurement: Averaging and contact input
Common: Auto power off, communication,
and temperature scale standard

The following items cannot be saved:

SOURCE ON/OFF state, 24V LOOP ON/OFF state, divided output (n/m) state (r

and m setting values), sweep output state (setting), backlight on/off state, NiMH
battery charge state

M-4567/0108
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6.1 Data Memory ltems

6.1 Data Memory ltems
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6.1 Data Memory tems

6.1.1 Saving

1 Press the SAVE key when a source value
or measurement value is displayed.
MEM No. (memory number) appears.
The next number after the largest used
(saved) number appears.

2  Usethe A V¥ [I] key to change the
p memory number.

= {goooo

3  Press the ENTER key. The data is saved and save mode is canceled.
(To not save the data, press the SAVE key to cancel save mode.)

Tip

To confirm saved data, press the LOAD key. After pressing the LOAD key, use the A
¥ [ key to select the memory number to confirm. The save date and time appear and

then the data appears.

6.1.2 Replacing and Saving

Follow the procedure below to replace saved data (a memory number).

1 Press the SAVE key. (Save mode)
MEM No. (memory number) appears.

2  Use the A ¥V [I] key to select a memory
number.

3  Press the ENTER key. If data exists for
the memory number, a replace
confirmation indication appears.

-
PLACE

Replace confirmation indication

4  Press the ENTER key again to replace the data.
The instrument retums to normal (source/measurement) mode.
(To not replace the data, press the SAVE key to cancel the operation.)

M-4567/0108
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6.1 Data Memory Iltems

6.1.3 Clearing Memory
Follow the procedures below to clear (delete) saved data.

Clearing Selected Memory Number

1

0 R W

Press the SAVE key. (Save mode)

MEM No. (memory number) appears. d- I'ID.H 5
Use the A ¥ [T] key to select a memory [ L E H,-
number. ¢s

Press the CLEAR key. Clear confimation indication

The clear confirmation indication appears.
Press the ENTER key to clear the data.
(To not clear the data, press the SAVE key to cancel the operation.)

Clearing All Memory Numbers

1

n

VAW

Tip

Press the SAVE key. (Save mode) 1

MEM No. (memory number) appears. d - H L l‘.

Use the A ¥ [[] key to select a memory

number. L:éEHI'
Press the CLEAR key. Clear confirmation indication
Press the CLEAR key again.

The clear all confirmation indication appears.
Press the ENTER key to clear all the memory numbers.
(To not clear the data, press the SAVE key to cancel the operation.)

To return to normal (source/measurement) mode from save mode, press the SAVE
key again while MEM No. (memory number) is displayed.

]
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6.1 Data Memory ltems

6.1.4 Displaying (Confirming) Saved Data

Tip

Follow the procedures below to display (confirm) saved data.

1

2

3
4

Follow the procedure below to clear saved data.

1

N oA W

Press the LOAD key. (Confirmation
mode)

MEM No. (memory number) and LOAD
appear.

Use the A ¥ [1] key to select a memory
number.

The save date and time appear.

The saved data appears.

Press the LOAD key. (Confirmation
mode)
MEM No. (memory number) and LOAD
appear.

Use the A ¥ [1] key to select a memory
number.

The save date and time appear.

The saved data appears.

Press the CLEAR key.

The clear confirmation indication appears.

Press the ENTER key to clear the data.
The indication changes to *-----."

AL
123500

(To not clear the data, press the LOAD key to cancel the operation.)

For details, refer to "6.1.3 Clearing.”

To return to normal (source/measurement) mode from load mode, press the LOAD
key again while MEM No. (memory number) and LOAD are displayed.

M-4567/0108
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6.2 Setting Memory ltems

6.2 Setting Memory Items

6.2.1

Tip

In addition to normal mode (source/measurement) FUNCTION, RANGE, and
source values (measurement values), the conditions of setting mode can also
be saved.

This enables you to load saved conditions and reproduce them (reflect the
state) in source and measurement modes.

The data saved to MEM No. 0 of setting memory becomes the initial setting
(default value) at power on.

You can save data in MEM No. 0 to No. 20

Saving
1 Simultaneously press the SAVE and

ENTER keys while a source or SHHE
measurement value is displayed.

2  SAVE/SETUP appears and then the EEk UP
MEM No. (memory number) appears. L

3  Usethe A ¥ [} key to change the
memory number.

4  Press the ENTER key. The data is saved -~ v
and setting memory mode is canceled. !:ﬂ,aaﬂu
Saving to Memory Number 0

While MEM No. 1 is displayed in Step 3 above, press the V(down) part of the A

¥ [l key for atleast 1 second. The number changes to MEM No. 0 and data can
be saved as initial settings at power on.

To confirm saved data, simuitaneously press the LOAD and ENTER keys and then
use the A ¥ [l]] key to select the memory number to confirm. The saved data appears.

6.2.2 Replacing and Saving

Follow the procedure below to replace saved data (a memory number).

1 Simultaneously press the SAVE and

ENTER keys. (Setting memory mode) r E -

MEM No. (memory number) appears. P I_ H r E
2 Usethe A ¥ [T key to select a memory L

number. £5 —————
3  Press the ENTER key. If data exists for Replace confirmation indication

the memory number, a replace
confirmation indication appears.
4 Press the ENTER key again to replace the data.
The instrument retumns to normal (source/measurement) mode.
(To not replace the data, press the SAVE key to cancel the operation.)
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6.2 Setting Memory tems

6.2.3 Clearing Memory
Follow the procedure below to clear (delete) saved data.

Tip

Clearing Selected Memory Number

1

(S,

Simultaneously press the SAVE and

ENTER keys. (Setting memory mode) 5 -n D.U H
MEM No. (memory number) appears. [ L E H -
Use the A ¥ [ key to select a memory 'y}

number.

Clear confirmation indication

Press the CLEAR key.

The clear confirmation indication appears.

Press the ENTER key to clear the data.

(To not replace the data, press the SAVE key to cancel the operation.)

Clearing All Memory Numbers

1

N

D0 AW

Simultaneously press the SAVE and 5 HLL
ENTER keys. (Setting memory mode) -

MEM No. (memory number) appears. [ L E H’_
Use the A V¥ [ key to select a memory 'Y}

number.

Press the CLEAR key.

Press the CLEAR key again. i
The clear all confirmation indication appears.
Press the ENTER key to clear MEM No. 1 to No. 20.
(No. O is not cleared.)

Clear confirmation indication

(To not clear the data, press the SAVE or CLEAR key to cancel the

operation.)

« If the data of No. 0 is cleared, the data is replaced with the setting conditions (initial
settings) at the time of shipment.

* To return to normal (source/measurement) mode from setting memory mode, press.

the SAVE key again while MEM No. (memory number) is displayed.

M-4567/0108
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6.2 Setting Memory Items

6.2.4 Loading

Loading

1

[N é 0 -

Simultaneously press the LOAD and
ENTER keys. (Load mode)

MEM No. (memory number) and LOAD
appear.

LOAD/SETUP appears.

Use the A ¥ [ key to select a memory
number.

If no data exists (empty) for the memory
number, *-----* appears.

The saved data (settings) appears.
Press the ENTER key.

The setting conditions are reproduced
(state is reflected) and the instrument
retumns to normal (source/measurement)
mode.

Clearing Saved Data
Simultaneously press the LOAD and ENTER keys. (Load mode)

1

NooswN

MEM No. (memory number) and LOAD appear.

SETUP appears.

Use the A ¥ [] key to select a memory number.

The saved data (settings) appears.
Press the CLEAR key.

The clear confirmation indication appears.

Press the ENTER key to clear the data.
The indication changes to *-----."

LoRd
_':'!:EII:UP

~_{goooo -

(To not clear the data, press the LOAD key to cancel the operation.)

For details, refer to "6.1.3 Clearing.”

Tip

To return to normal (source/measurement) mode from load mode, press the LOAD
key again while MEM No. (memory number) and LOAD are displayed.
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7. Setting Mode

In the normal mode, simuitaneously press the CLEAR and ENTER keys to
switch to setting mode. The foliowing table shows the items that can be set in
sefting mode.

(When the divided output (n/m) or a sweep function is enabled, a setting mode
cannot be selected.)

Level 1 Level 2: Detailed items Level 3
souce GFF Interval Time IntHAL SLOW/FAST
el Buitt-in RJ Sensor rdl ON/OFF
Callibration {Source) [ HL
measure GEL Averaging RHL ON/OFF o
nERS | contactinput Lant ON/OFF %
Calibration (Measure) E H[_ ‘g
cot  GFE Auto Power Off PYraFF AUTOMAN CZ’
LanF Communication lon Normal/Print %

In the case of Print: Transfer interval

Date/Time dALE Year/Month/Day
Hour/Minute/Second
Temperature Scale | £ Gt d ITS-90/IPTS-68

Basic Operating Procedure
1 Simultaneously press the CLEAR and ENTER keys. (Setting mode)
Use the A ¥ keys to select an item. (Level 1: Source, Measure, of
Configuration)
Press the ENTER key.
Use the A ¥ keys to select a detailed item. (Level 2)
Press the ENTER key.
Use the A ¥ keys to select a setting for the item. (Level 3)

N

[= B4 R - oM )

Normal mode Setting mode

CLEAR + ENTER ENTER ENTER
— w——p —

Level 1 Level 2 Level 3
Pe—] Pe—n=1 <G>
CLEAR CLEAR CLEAR/ENTER

* You can press the CLEAR + ENTER keys in any level (display)
in setting mode to return to normal mode.

M-4567/0108 7-1
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7.1 Source

7.1 Source

{)interval Time
This sets the interval time for step sweep and program sweep, as well as the
sweep time for linear sweep. (These items cannot be set individually.)

Default value: FAST

Selection Interval Time Linear Sweep Time
FAST 5 seconds 16 seconds
SLOW | 10 seconds 32 seconds

For details, refer to "4.9.1 Step Sweep Function," *4.9.2 Linear Sweep

Function,” and "4.9.3 Program Sweep Function.”

2)Built-in RBensor

This turns on or off the RJ sensor built into the instrument.
For details, refer to *4.5.3 Using the Built-in RJ Sensor."

8)Calibration Source)
This is a calibration mode for adjusting (calibrating) source.

For details, refer to "9. Calibration Mode."

72
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7.2 Measure

7.2 Measure

{)#eraging

This enables (ON) or disables (OFF) the moving averaging process for
measurement data. (default value: ON)

If the reading (measurement value) fluctuates as a result of, for example, noise
being included in the input signal, use the averaging function.

1

DO hON

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ keys to select Measure.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select the averaging setting.

Press the ENTER key to confirm the selection.

Use the A V¥ keys to select ON or OFF.

SEE | 3t nEAS
5cC =v| aEAS || AHG s

nERAHL nERRLL

<4+
on av | ofF

To return to normal mode from setting mode, simultaneously press the CLEAR
and ENTER keys. (Press the CLEAR key to go back one level.)

P)Contact Input

The instrument can measure transistor contact on/off signals during frequency
measurement (FREQ). The initial value is OFF. When ON is set and frequency
(FREQ) is set with FUNCTION, the _. mark appears.

For details, refer to *5.7.2 Measuring Contact Input.*

8)Calibration Measure)
This is a calibration mode for adjusting (calibrating) measurement.

For details, refer to 9. Calibration Mode."

M-4567/0108
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7.3 Configuration

7.3 Configuration

f)ato Powr Off

When auto power off is set, the whole LCD screen flashes if approximately 9
minutes 30 seconds elapse without a key being pressed. If no operation is
performed within approximately 30 seconds after that, the power turns off
automatically. (This function is for when the instrument is running on batteries.)
(default value: AUTO = the power turns off automatically)

1 Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ keys to select configuration.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select the auto power off setting.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select AUTO or MANUAL.

SEL | SEE LonF
5cC ov| LonF |5%| PYrofF |==

PYofFF PYroFF
Alta || Afin

O WN

To retum to normal mode from setting mode, simultaneously press the CLEAR
and ENTER keys. (Press the CLEAR key to go back one level.)

Tip

If the AC adapter is in use or the CPH range is selected for pulse measurement, the
instrument is not turned off automatically regardless of the auto power off setting.
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7.3 Configuration

2)Communication

You can select normal mode and printer mode for communication. (default

value: Normal mode)

Nomal mode:  Enables normal sending and recsiving.

Printer mode:  Enables a source value and measurement value to be
output to a printer at a specified interval* (0 to 3600 seconds).

*:If the transfer interval of printer mode is set to 0 seconds, 1 data item is output
each time the HOLD key is pressed.
If a transfer interval other than 0 seconds is set, pressing the HOLD key starts
communication and outputs data in accordance with the transfer interval, and
pressing the HOLD key again stops communication.

-

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ keys to select Configuration.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select the communication setting.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select Normal or Printer.

If you select Printer, next set the transfer interval.

DL WN

SEE - SEt LonF

S-r av| LonF |5%| PYroFF | o7
LonF Lon Lon

[on & nornfl [ov | Prink

1 ENTER

I nESEL
3600

To retum to normal mode from setting mode, simultaneously press the CLEAR
and ENTER keys. (Press the CLEAR key to go back one level.)

M-4567/0108
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7.3 Configuration

8)Date/Time

You can set the date and time. (These settings are set to Japan time at the time
of shipment.)

Top row: Year (2 digits)/Month/Day

Bottom row: Hour/Minute/Second

1 Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ keys to select Configuration.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to select the date/time setting.

Press the ENTER key to confirm the selection.

Use the A ¥ keys to set year/month/day on the top row. (Flashes)

Press the ENTER key to confirm the setting.

Use the A ¥ keys to set hour/minute/second on the bottom row. (Flashes)

SEE Skt LanF

S5L |55 LonF  |55| PYrofF |7

LonF g3y | DRi231
dALE |&=| 123300 |5 12350

To return to normai mode from setting mode, simultaneously press the CLEAR
and ENTER keys. (Press the CLEAR key to go back one level.)

DN PN

fTemperature Scale Standard
You can select from ITS-90 and IPTS-68 for the temperature scale standard.
(default setting: ITS-90)

ITS-80: 1990 Intemational Temperature Scale

IPTS-68: 1968 International Practical Temperature Scale

For details, refer to "4.6 Generating Resistance Temperature Detector (RTD)
Signals"

M-4567/0108
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8. Communication Function

You can configure the instrument and confirm setting values and measurement
values from a personal computer.

A\ Note

You can use a communication cable to connect the instrument to an RS232
compliant serial port of a personal computer, etc.

In printer mode, you can output source values and measurement values at pre-
set intervals.

8.1 Cable Connection and Interface Specifications

Cable Connection
Recommended communication cable
RS232 (D-SUB 9-pin) cross cable

Connect the communication cable to the RS232 connector on the side of the
instrument.

RS232 Settings

Baud rate: 9600 bps

Parity: None

Stop bit: 2 bits

Data length: 8 bits

Flow control: None (Xon/Xoff control for printing only)
Terminator: Fixed to CrLf

M-4567/0108 81
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8.2 Communication Command List

8.2 Communication Command List

Command Description

When When
Normal  Setting
AS Sets and queries the source/SINK of the current (DCA} O X
BL Queries whether the back light is on or off [} X
BT Starts charging the batteries when the AC adapter is connected O X
CcD Sets the source value during calibration X O
CL Sets and queries the calibration item X O
CMF Sets and queries the calibration measurement function X O
cP Sets the calibration point X QO
CS Sets the measurement value during calibration X O
CSF Sets and queries the calibration source function X O
cw Writes the calibration data X [®]
DT Sets and queries the date and time X Q
DW Decreases the m(th) digit of the source value by 1 digit [e] O
ESC C/RC Initializes the setting information (setting conditions) O X
ESC S Outputs the status byte O O
H Sets and queries the output header of the OD and OM commands O o]
HD Holds and queries the measurement value indication Q X
IM Sets and queries the mask of status byte O O
MF Sets and queries the measurement function QO X
MO Tums onAurns off and queries the measurement value indication O X
MR Sets and queries the measurement range O @]
ND Sets and queries the n and m values for divided output (n/m) O X
NM Sets and queries divided output (n/m) O X
OB Queries the battery charge state O X
oD Qutputs the measurement values O O
OE Qutputs the error information O O
oM Requests sending of memory data Q X
OR Queries whether an extemal RJ sensor is connected O X
0s Qutputs the setting information {conditions) Q x
PU Sets and queries display of PULSE (source) O X
Sb Sets and queries the source values O X
SF Sets and queries the source function O X
S0 Starts/stops and queries source O O
SR Sets and queries the source range O O
SY Switches and queries normal mode and calibration mode O QO
TE Sets and queries TC and RTD (source) display [¢] X
TT Sets and queries the international temperature standard X O
uP Increases the m (th) digit of the source value by 1 digit Q O
VO O X

Sets and queries start/stop of 24 V DC (LOOP) power supply

8-2
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8.3 Detailed Description of Commands

8.3 Detailed Description of Commands

Setting and Control

Command: Send command syntax

Answer: Return data syntax of command (setting, control) with no
response. When an error occurs, the same data as that of the error
message ERRm (m = error number) displayed on the LCD is

returned.

Query

Command: Send command syntax

Retum: Retum data syntax of command (query) with response.

Operating Condition by Mode

Normal: The command can be used during normal measurement/source
operation.

Setting: The command can be used in setting mode (Chapter 7) or

calibration mode (Chapter 9).
For details on whether each command can be used in other modes, refer to "8.5
Table of Valid Communication Commands."

AS Sets and queries the source/SINK of the current (DCA) Normal | Setting

Command = ASm<Delimiter> — Answer = ASm <Delimiter> O x
Command = AS?<Delimiter> -+ Return = ASm <Delimiter>

Parameter m=0: Source (Generation)/1:SINK (Draw in)
When the current source setting value is 0 mA and the measurement
function is other than DCA, an error is retumed.

BL Queries whether the back light is on or off Normal | Setting

Command = BLm<Delimiter> — Answer = BLm <Delimiter> 0] X
Command = BL?<Delimiter> — Retum = BLm <Delimiter>

Parameter m=0: Off/1: On
defautt value of m = 0 (Off)

8T Starts charging the batteries when the AC adapter is connected Normal | Setting

Command = BT<Delimiter> [¢] X

An error is generated in the following cases (L.CD indication)
* AC power supply is not connected (Err 14)

* Charging has already started (Err 12)

Use the OB command to confirm the charge state.

uopoUN4 UOHEJIUNWWOD i



8.3 Detailed Description of Commands

cD Sets the source value during calibration Normal | Setting
Command = CD<Delimiter> — Answer = CD <Delimiter> X o
During generation in calibration mode, sets the current output source
values as the calibration values for the selected function, range, and
scale (+FS/0).

CL Sets and queries the calibration item Normal | Setting
Command = CLm<Delimiter> — Answer = CLm <Delimiter> X o
Command = CL?<Delimiter> — Return = CLm <Delimiter>
Parameter m=3: (Calibration) Source/4: (Calibration) Measure

CMF Sets and queries the calibration measurement function Normal | Setting
Command = CMFm<Delimiter> — Answer = CMFm <Delimiter> X o
Command = CMF?<Delimiter> — Return = CMFm <Delimiter>
Parameter
m=0: DCV/1: DCA/2:
default Value of m=0 (DCV)

cP Sets the calibration point Normal | Setting
Command = CPm<Delimiter> — Answer = CPm <Delimiter> X o
Parameter
m=0: + FS Calibration/1: + Zero Calibration/2; -FS Calibration

CS Sets the measurement value during calibration Normal | Setting
Command = CS<Delimiter> — Answer = CS <Delimiter> X o
During measurement in calibration mode, sets the current input
measurement values as the calibration values for the selected function,
range, and scale (+FS/0/-FS ).

CSF Sets and queries the calibration source function Normal | Setting
Command = CSFm<Delimiter> — Answer = CSFm <Delimiter> X o*
Command = CSF?<Delimiter> —» Retum = CSFm <Delimiter>
Parameter m=0: DCV/1: DCA/2: Q
default Value of m=0 (DCV)

cw Writes the calibration data Normat | Setting
Command = CW<Delimiter> — X o
Answer = CW, OK<Delimiter> (Normal End)
Writes to EEPROM after calibrating each function and range.
If the power is turned off without executing this command, the values that
were calibrated just before are discarded.

*: Can only be used in calibration mode of setting mode.
84 M-4567/0108



iy

8.3 Detailed Description of Commands

DT Sets and queries the date and time Nomal | Setting
Command = DTyyyymmddhhmmss<Delimiter> — X O
Answer = DTyyyymmdc Delimiter>
Command = DT? (CrLf) -

Retum = yyyyy/mm/dd, hh:mm:ss<Delimiter>
Parameter (default Value}
yyyy: Year (2006) 4 byte, mm: Month (04) 2 byte, dd: Day (01) 2 byte
hh: Hour (00) 2 byte, mm: Minute (00) 2 byte, ss: Second (00) 2 byte
Setting (confirmation) of the 2 leftmost digits of the year is only possible
for the communication function.
{Using the operation keys to change the values of the 2 leftmost digits on
the LCD will not move up or down to the 2 rightmost digits.)

DW Decreases the m (th) digit of the source value by 1 digit Normal | Setting
Command = DWm<Delimiter> - Answer = DW, OK<Delimiter> [e] O
Parameter m = 1 to 5 (1: Least Significant Digit to 5: Most Significant
Digit)

ESCC Initializes the setting information (setting conditions) Normal | Setting

or ("ESC" = ASCII 0 &batu&1B)

RC
Command = ESC C<Delimiter O X
or
Command = RC <Delimiter>
The following settings (common setting item) are not initialized.

* Auto power off setting

* Communication setting

* International temperature standard selection (ITS-90/PTS-68)
« Time setting

ESCS Outputs the status byte Normmal { Setting
{"ESC" = ASCH 0 x 18) !
Command = ESC S<Delimiter> [¢] O
The status byte is output. (Decimal number)

(Refer to "8.6 Status Byte Format.”)

H Sets and queries the output header of the OD and OM commands Normal | Setting
Command = Hm<Delimiter> — Answer = Hm <Delimiter> o] O
Command = H?<Delimiter> — Return = Hm <Delimiter>
Parameter m=0: No/1: Yes
default Value of m=0 (No)

HD Holds and queries the measurement value indication Nomal | Setting
Command = HDm<Delimiter> — Answer = HDm <Delimiter> (6] X
Command = HD?<Delimiter> — Retumn = HDm <Delimiter>
Parameter m=0: Indication Update/1: Indication Hold

M-4567/0108 85
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8.3 Detailed Description of Commands

Sets and queries the mask of status byte

Normal

Setting

Command = IMm<Delimiter> — Answer = IMm <Delimiter>
Command = IM?<Delimiter> — Retum = IMm <Delimiter>

Performs detection or sets mask for each bit of status byte.

If IMQ is set, all information bits are masked.

If IM63 is set, the current operating conditions are reflected for all
information bits.

(No mask}

Parameter m = 0 to 63 (Decimal number)

1: Detects bit 0 (Measurement Ends)

2: Detects bit 1 (Output Change Ends)

4: Detects bit 2 (Syntax Error)

8: Detects bit 3 (Overrange)

16: Detects bit 4 (24 V Loop Output Error)
32: Detects bit 5 (Error During Output)

(Bits 6 and 7 of the status byte are fixed bits.)
default Value of m = 63 (No Mask)

0

MF

Sets and queries the measurement function

Normal

Setting

Command = MFm<Delimiter> — Answer = MFm <Delimiter>
[of d = MF?<Delimiter> — Return = MFm <Delimiter>
Parameter

m=0: DCV/1: DCA/2: &0hm&/3: TC/4: RTD/S: Freq

X

MO

Tums on/turns off and queries the measurement value indication

Normal

Setting

Ce d = MOm<Delimiter> — Answer = MOm <Delimiter>
Command = MO?<Delimiter> — Retum = MOm <Delimiter>
Parameter m=0: Tum off/1: tun on

MR

Sets and queries the measurement range

Normal

Setting

Command = MRm<Delimiter> — Answer = MRm <Dalimiter>
Command = MR?<Delimiter> — Return = MRm <Delimiter>

Parameter

[DCVIm =0: 500 mV/i: 5V/2:35 V

{DCA] m = 0: 20 mA DC/1: 100 mA DC

{Q) m = 0: 500 {¥/1: 5 kQ/2: 50 k2

{TCI m = 0: K/1: E/2: J/3: T/4: R/5: Bf6; S/7: N/8: L/9: U
[RTD] m = 0: PT100/1: JPT100

{Freq] m = 0: 100 Hz/1: 1000 Hz/2: 10 kHz/3: CPM/4: CPH

ND

Sets and queries the n and m values for divided output (n/m)

Normat

Setting

Command = NMnm<Delimiter> —» Answer = NMnm <Delimiter>
Command = NM?<Delimiter> — Return = NMnm <Delimiter>
Parameter

n = n value (2 digits from 00 to 19, n < m)

m = m value (2 digits from 0110 19, n = m)

default Vaiue of n = 01 and m = 01

o

X
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8.3 Detailed Description of Commands

NM

Sets and queries divided output (n/m)

Normal

Setting

Command = NMm<Delimiter> — Answer = NMm <Delimiter>
Command = NM?<Delimiter> — Return = NMm <Delimiter>

Parameter m = 0: Off/1: On
default Value of m = 0 (Off)

X

0B

Queries the battery charge state

Normal

Setting

Command = OB<Delimiter> — Return = m <Delimiter>

Parameter
m = 0: Off
1: On (Charging)
Aquery of the charge state can executed approximately 2 seconds after
the CHARGE key has been pressed (or the BT command has been sent)

oD

Outputs the measurement values

Normal

Setting

Cc 1d = OD<Delimiter> — Return = abede <Delimiter>

Parameter

<Header Section (4 bytes)>

a = V: Voltage/A: Current/O: Resistance/T: Temperature/F: Frequency
b = DC: Direct Current/ AC: Alternating Current/R3: Three-wire Method
Resistance Measurement

¢ = N: Normal/O: Overrange/E: No Data/B: Bumout

<Data Section (10 Bytes)>

d = Measurement Value (7 digits)

e = E+0/E+3/E-3

{When overrange, no data, and bumout: de = 99999.E+3)

OE

Outputs the error information

Nomal

Setting

Command = OE<Delimiter> — Return = ERRm <Delimiter>

Outputs the last error generated

After the output is retumed, the save error number is overwritten with
"ERROO<Delimiter>."
If no error occurs, "ERRQO<Delimiter>" is retumned.

Parameter
m = Error Code Number

M-4567/0108
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8.3 Detailed Description of Commands

OM

Requests sending of memory data

Normal | Setting

Command = OMm<Delimiter> — Retum = n <Delimiter>
Query of memory data

Parameter
m = Memory Data Number (0 to 99)
n = Date, Time, Measurement Values, Source Values, [PULSE Source
Amplitude} <Delimiter>
= yyyy/mm/dd, hh:mm:ss, abede, fghij [, fghij) <Delimiter>

Date
yyyy/mm/dd = yyyy (Year) mm (Month) dd (Day)
hh:mm:ss = Time

Measurement Value Header Section

a =V: Voltage/A: Cutrent/O: Resistance/T: Temperature/F: Frequency

b = DC: Direct Current/ AC: Altemating Current/Blank: Nothing Applicable
¢ = N: Normal/O: Overrange/E: No Data

(When no data: abc = E)

Measurement Data Section

d = Measurement Value (7 digits)

© = E+0/E+3/E-3

(When overrange and no data: de = 99999 E+3)

Source Value Header Section

f= V: Voltage/A: Current/O: Resistance/T: Temperature/F: Frequency

g = DC: Direct Current/ AC: Alternating Current/Blank: Nothing Applicable
h = N: Normal/E: No Data

(When no data: abc = E)

Source Value Data Section

i= Source Value (8 Digits)

j= E4+0/E+3/E-3

(When no data: de = 99999.E+3)

6] X

OR

Queries whether an external RJ sensor is connected

Normal | Setting

Command = OR<Delimiter> — Return = m <Delimiter>
Parameter
m = 0: disconnected/1: connected

M-4567/0108
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8.3 Detailed Description of Commands

0S

Outputs the setting information {conditions)

Normal

Setting

Command = OS<Delimiter> — Retum = Measure a<Delimiter>
Function b<Delimiter>
Range c<Delimiter>
Source d<Delimiter>
Function e<Delimiter>
Range f<Delimiter>
Data g<Delimiter>
24 V Qutput h<Delimiter>
Light i<Delimiter>
Charge j<Delimiter>
Parameter
a (Measure) = ON/OFF
b (Measure Function) = DCV/DCA/OHM/TC/RTD/FREQ
¢ (Measure Range} = (DCV) 35 V/5 V/S00 mV
(DCA) 100 mA/20 mA
(OHM) 50 KOHM/5 kOHM/500 OHM
(TC) K/ENITIRBISINA
(RTD) PT100/JPT 100
(FREQ) 100 Hz/1000 H2/10 kiHz/CPM/CPH
d (Source) = ON/OFF
© (Source Function) = DCV/DCA/OHM/TC/ATD/PULSE
f (Source Range) = (DCV) 100 mV/1 V/10 V/30 V
(DCA) 20 mA/4-20 mA
(OHM) 500 OHM/5 KOHM/50 kOHM
(TC) KIEMT/R/BISINALN
(RTD) PT100/JPT100
(FREQ) 100 Hz/1000 Hz/10 kHz/50 kHz/CPM
g (Source Value)
h {Output for 24 V LOOP Measurement) = ON/OFF
i (Backlight) = ON/OFF
j (Charging) = OFF/ON

X

PU

Sets and queries display of PULSE (source)

Nomal

Setting

Ce 1d = PUm<Delimiter> — Answer = PUm <Delimiter>
Cc 1d = PU7<Delimiter> — Return = PUm <Delimiter>

Parameter m = 0: Frequency/1: Amplitude/2: Pulse Number
default Value m = 0 (Frequency)
This can only be set and queried when the source function is PULSE.

M-4567/0108
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8.3 Detailed Description of Commands

SD Sets and queries the source values Normal | Setting
Ce 'd = SDm<Delimiter> — Answer = SDm <Delimiter> O X
Command = SD?<Delimiter> — Retum = SDm <Delimiter>
Parameter
m = Source Values
100m Vv m =0to +110.000 mV
1V m=01to +1.10000 V
10V m =010 +11.0000 V
oV m=0to £30.00V
20 mA, 420 mA m = 0 to +22.000 mA
20 mA SINK m =010 -22.000 mA
500 m =0 to 550.00 ()
5k Q m =0 to 5.5000 k(2
50 k(2 m = 0 to 55.000 k2
PT100 m =-200.0 to 850.0 °C
PT100 (ITPS-68) m =-200.0 to 650.0 °C
JPT100 m =-200.0 to 500.0 °C
K m =-200.0 to 1372.0°C
E m = -200.0 to 1000.0 °C
J m =-200.0 to 1200.0 °C
T m =-200.0 to 400.0 °C

: N m = -200.0 to 1300.0 °C

L m =-200.0 to 900.0 °C

U m = -200.0 to 400.0 °C

R m=0to 1768 °C

S m=0t01768°C

B m =600 to 1820 °C

100 Hz (*1) m = 1,00 to 110.00 Hz

1000 Hz (*1) m =90.0to 1100.0 Hz

10 kHz (*1) m =0.9kHz to 11.0 kHz

50 kHz (*1) m = 9 kHz to 50 kHz

1000 CPM m=1.0to 1100.0 CPM

PULSEDCV {*2) m=01011.0000V

PULSE Cycle (*3) m =0 (cont), 1 to 60000 cycle

*1: When the PULSE source display setting is frequency, only (PUO) can
be set

“2: When the PULSE source display setting is amplitude, only (PU1) can
be set

*3: When the PULSE source display setting is pulse number, only (PU2)
can be set

SF Sets and queries the source function Normal | Setting
Command = SFm<Delimiter> — Answer = SFm <Delimiter> O X
Cc d = SF?<Delimiter> — Retumn = SFm <Delimiter>
Parameter
m = 0: DCV/1: DCA/2: Q/3: TC/4: RTD/5: Puise
Set the PULSE source DCV and cycle of eath parameter with the PU
command.
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8.3 Detailed Description of Commands

SO

Starts/stops and queries source

Ce d = SOm<Delimiter> — Answer = SOm <Delimiter>
Command = SO?<Delimiter> — Return = SOm <Delimiter>

Parameter
m = 0: Stop/1: Start

SR

Sets and queries the source range

o 1d = SRm<Delimiter> — Answer = SRm <Delimiter>
Ce d = SR?<Delimiter> — Return = SRm <Delimiter>
Parameter

[DCV] m = 0: 100 mV/1: 1 V/2: 10 V/3: 30V

[DCA]

{When normal) m=0: 20 mA/1: 4-20 mA
(When Calibrating) m = 0: 20 mA/2: 20 mA SINK
Ly
(When normal) m = 0: 500 (/1: 5 k{/2: 50 kQ2
(When Calibrating) m =0: 500 2 (1 mA)/1: 5 k{2 (0.1 mA)/
2: 50 k(2 (0.05 mA)/
3: 500 Q) (5 mA)/4: 5 kL (0.5 mA)

[TCI m = 0: KM: E/2: J/3: T/4: R/5: B/6: S/ 7: N/8: L/9: U
[RTD) m = 0: PT100/1: JPT100

[PULSE] m = 0: 100 Hz/1: 1000 Hz/2: 10 kHz/3: 50 kHz/4: 1000 CPM

SY

Switches and queries normal mode and setting mode

Cc d = SYm<Delimiter> ~ Answer = SYm <Delimiter>
Command = SY?<Delimiter> — Retum = SYm <Delimiter>
Parameter

m = 0: Normal Mode/1: Setting Mode

default Value

m = 0 (Normal Mode)

TE

Sets and queries TC and RTD (source) display

Command = TEm<Delimiter> — Answer = TEm <Delimiter>
Command = TE?<Delimiter> ~+ Return = TEm <Delimiter>
Parameter

m = 0: Temperature Value/1: mV Value (Resistance Value)/2: Room

Temperature
default Value
m = 0 (Temperature Value)

Sets and queries the international temperature standard

Command = TTm<Delimiter> — Answer = TTm <Delimiter>
Command = TT?<Delimiter> — Return = TTm <Delimiter>
Parameter m = 0: IPTS-68/1: ITS-90

default Value m = 1 (ITS-90)

M-4567/0108
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8.3 Detailed Description of Commands

UP Increases the m (th) digit of the source value by 1 digit Normal | Setting
Command = UPm<Delimiter> — Answer = UP, OK <Delimiter> (0] O
Parameter
m =110 5 (1: Least Significant Digit to 5: Most Significant Digit)

VO Sets and queries start/stop of 24 V DC (LOOP) power supply Norma! | Setting
Cc 1d = VOm<Delimiter> —» Answer = VOm <Delimiter> 6] x

Command = VO?<Delimiter> — Retum = VOm <Delimiter>

This controls the ON/OFF of output of 24 V LOOP measurement power
supply (output from measurement terminals).

This can only be set when the measurement function is DCA.
Parameter m = 0: Stop Supply/1: Start Supply

Initiat Value m = 0 (Stop Supply)

8.4 Error Code List

Indication  Description

Err 00 No error (No error code is displayed on the LCD)

Err11 Received a command that is not used by the instrument

Err12 The parameter specified for the command is incorrect

Em13 Received a command that cannot be executed due to the instrument state

Emr 14 Attempted to charge the battery when no AC power supply is connected

Emr 15 Attempted to charge the battery when no NiMH battery is connected

Err 16 Detected error during calibration

Err 20 24 V DC (LOOP) measurement power supply error

Emr 23 The current or voltage of the source output has become excessive

Err 60 The setting value storage information of the EEPROM is inappropriate

Em 61 The measurement calibration value storage information of the EEPROM is
inappropriate

Err 62 The source calibration value storage information of the EEPROM is
inappropriate

Err 79 ROM check error at power on

Err 80 RAM check error at power on

8-12
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8.5 Table of Valid Communication Commands

8.5 Table of Valid Communication Commands
X: Invalid (restricted)

Blank: Valid

Normal
Mode

Calibration
Mode

Memory
Mode

Setting
Mode

Linear
Sweep
Mode

Step
Sweep
Mode

n/m
Mode

Program
Sweep
Mode

Measure
ment
Off

AS

X

x

BL

X

BT

x

CD

X|X[X]|X%

CL

CMF

CP

CS

CSF

cw

X|X|X}|x|x

DT

XXX IXIX[X{X]|X

DW

X|IXIX[X]|X|X]|X]|X]|X

X

XIX{XIX|IX[X|IX]X|[X

X|IX|X[X|X|{X|X]IX]|X

XXX [X]IX[XIX|X|X

X XX |X|XIX]IX[{X]|X

ESCC

ESCS

HD?

HDm

M

MF

MO?

MOm

MR?

MRBm

*3

3

*3

ND?

NDm

NM?

X|X{X|X

NMm

X|X|IX|X

X

X

X

X

*3:  When the temperature (TC, RTD) display function is selected for both
source and measurement, the settings selected for the thermocouple and

resistance temperature detector on the source side take priority.

M-4567/0108
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8.5 Table of Valid Communication Commands

X: Invalid (restricted)

Blank: Valid

Normal |Calibration| Memory | Setting IS_:::::, S?r::zp nm Psrogw;r:;n M:]a;:re
Mode Mode Mode Mode Mode Mode Mode Mode off

oB X - X

oD X

OE

oM X x x X

OR X X

0s X X

PU? X X X X X X

PUm X X X X X X X

SD? X X

SOm X X X x X X

SF X X X

SO?

SOm X X

SR?

SAm X X X x X X

SY?

SYm X x X x X

TE? X X

TEm X X X X X X

TT x X x X X X X

upP X X X X X X

VO X X

*3:  When the temperature (TC, RTD) display function is selected for both
source and measurement, the settings selected for the thermocouple and
resistance temperature detector on the source side take priority.
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8.6 Status Byte Format

8.6 Status Byte Format

Description of the ESC S Command

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 0 Output |24 V Power|Overrange| Syntax Output |Measurem
(Fixed) | (Fixed) Error Supply Error Change | ent End
Error Complete

bit 7: Fixedto 0

bit 6: Fixed to 1

bit 5: Becomes 1 if an error occurs during output.
(MAIN CPU [OVERLOAD] terminal input reflected)
The information is retained until the status byte is retrieved.

bit 4: Becomes 1 if an error occurs with 24 V loop measurement power
supply.
(MAIN CPU [/24VOVF] terminal input reflected)
The information is retained unti the status byte is retrieved.

bit 3: Becomes 1 if a measurement value overrange occurs.
The information is retained until the status byte is retrieved.

bit 2: Becomes 1 when a prohibited operation or command was
processed, a command could not be interpreted, or a parameter is
out of the setting range.
The information is retained until the status byte is retrieved.

bit 1: Becomes 1 when output is stable after an output value is changed
in the output ON state.
The information is retained until the status byte is retrieved.

bit 0: Becomes 1 when the measurement data is confirmed during
measurement.
The information is retained until the status byte is retrieved.

M-4567/0108
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8.7 Output Format of Printer Mode

8.7 Output Format of Printer Mode

Source setting values and measurement values are output in printer mode
(when a printer is connected). The output format is 29 characters per line.

Example of Output
When Source OFF and Measure OFF
Source :0FF
Measure :0OFF

When Source OFF and Measure ON
Source :OFF

‘Measure :Range 35v
Data 0.000v
Average OFF

When Source ON and Measure OFF

Source :Function DCv
Range 100mv
Data 0.000mv

Measure :OFF

When Source ON and Measure ON

Source :Function DCcv
Range 100mv
Data 0.000mv
Measure :Range 35v
Data 0.000v
Average OFF
8-16 M-4567/0108



]

9.

Calibration Mode

To maintain high accuracy, it is recommended to calibrate the instrument once a
year. This section describes the calibration procedure using the standard

devices recommended in *Standard Device Selection.*

(1) Standard Device Selection
Source Function

Function Standard Device Range Accuracy
DCV * Digital multimeter 100 mv 0.002% + 1 pV
1v 0.002% + 5 pV
o0V 0.002% + 0.05 mV
30V 0.002% + 1 pV
DCA 20 mA 0.0035% + 0.5 pA
* Digital multimeter 20 mA SINK { 0.0035% + 0.5 pA
n « DC voltage/current | 500 Q 0.002% + 0.01 00
standard 5k 0.005% +0.15 0
50 k2 0.01% +5Q
Measurement Function
Function Standard Device Range Accuracy
DCv * DC voltage/current | 500 mv 0.002% +5 uV
standard 5V 0.002% + 50 pV
35V 0.0025% + 0.5 mV
DCA 20 mA 0.0025% + 0.4 pA
100 mA 0.004% + 3 pA
Q Reference resistor 500 0.0055% + 7.5 mQ)
5k 0.0055% +0.75 01
50 k(2 0.055% +10Q

(2) Required Environment and Conditions for Calibration

Ambient temperature: 23 +1°C

Relative humidity:

45% 1o 75%

Warm-up time:

The standard devices must be warmed up for the
specified times and the instrument must be warmed up
for at least 2 hours (for calibration).

M-4567/0108
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9.1 Calibration of Source Functions (Adjustment)

9.1 Calibration of Source Functions (Adjustment)

(1) Calibration Points and Calibration Ranges
Using the A ¥ output setting value keys, adjust the output values so that the
readings on the standard device (CA150 source values) match the calibration

points shown below.

R Calibration Point . Connection
Function Range Condition |
ZERO Full Scale Diagram

DCcv 100 mv OmV | 100.000 mv <1>
1V oV 1.00000 V
10V ov 10.0000 V
30V ov 3000V

DCA 20 mA 0mA 20.000 mA <2>
20 mA SINK 0mA| -20.000 mA | External voltage of 28 V <3>

Q L 500 Q omv* 500.00 mV | Excitation current of 1 mA <4>
H 500 0 OmV* | 2500.00 mV | Excitation current of 5 mA
L5k0 omV 500.00 mV | Excitation current of 0.1 mA
H 5k OmV | 2500.00 mV | Excitation current of 0.5 mA
50 ki OmV | 2500.00 mV | Excitation current of 0.05 mA

A Caution

® About Resistance (500 (}) Internal Offset Calibration

*: When performing zero point calibration, make sure the voltage between the

H and L terminals is within approximately +20 pV (+0.02 mV). If this value is
exceeded, the instrument needs to be repaired (internal calibration).

@ About Resistance Excitation Current

When calibrating the 500 ( and 5 k() ranges, two types of calibration are

-required because of differences of current (excitation current) inflowing from

an external device.

L 500, 1 mA
L5k, 0.1 mA

Calibration with the resistance measurement range of a

digital multimeter is possible. During calibration, make
sure the resistance measurement current is the current
value shown on the left.

H 500 Q, 5mA
H5kQ, 0.5 mA

Apply the current shown on the left from an external device
as shown in connection diagram <4> and then measure
the voltage drop and perform calibration.

92
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9.1 Calibration of Source Functions (Adjustment)

Tip

* You can select to calibrate just the functions and ranges that require calibration. (Be

sure to perform both zero point and full scale (FS) calibration of the same range
together.)

« Calibration of thermocouple (TC) and resistance temperature detector (RTD) takes

|

place at the same time as calibration of the100 mV and 500 Q ranges.

(2) Connection Diagrams

<1>DCV

Digital <2>DCA Digital
multimeter muitimeter
H(V) ol (A)
I——-oL l——-oL
[elNojye] Q 00O Q J)
H L H L
SOURCE| SOURCE|
CA150 CA150
aital
<3> 20 mA SINK ol <> sohma, RTD Digital
muttimeter
ol
ol oH W)
rolL
00O <L o 0oo0o é’ o oL
H L H L
SOURCE| roH SOURCE| lexcitationd [
CA150 ot CA150 ourent 1ot
DC volt ent
st:g;/:grr DC voltage/current
standard

(3) Calibration Procedure

Connect the instrument in accordance with the function and range to be
calibrated. Refer to "(2) Connection Diagrams."

-

DN A WN

@~

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ key to select source (SEt SrC).

Press the ENTER key to confirm the selection.

Use the A ¥ key to select the calibration (SrC CAL) setting.

Press the ENTER key to confirm the selection.

Use the FUNCTION and RANGE keys to set the range to calibrate.

(The output full scale value of the selected range appears on the bottom
row.)

Press the ENTER key to confirm the setting.

Start zero-point calibration:
The CAL and ZERO segments light, the output setting value of the
instrument appears on the bottom row, and the zero point calibration value
of the selected range appears on the top row.

M-4567/0108

9pOW uone.qied H



]

9.1 Calibration of Source Functions (Adjustment)

9

10

11

12

13

14

Use the SOURCE ON/OFF key to turn on the output. Use the A ¥ output
keys of the instrument to set the output value so that the value read by the
multimeter connected to the instrument matches the zero point calibration
value displayed on the top row.

When calibration is complete, press the ENTER key to confirm the
calibration value.

Start full scale point calibration:

The CAL and FS segments light, the output setting value of the instrument
appears on the bottom row, and the full scale point calibration value of the
selected range appears on the top row.

Use the A V¥ output keys of the instrument to set the output value so that
the value read by the multimeter connected to the instrument matches the
full scale point calibration value displayed on the top row.

When calibration is complete, press the ENTER key to confirm the
calibration value.

The calibration values of the range are calculated and saved to internal
memory. (The values overwrite the previous calibration data.)

To cancel calibration, press the CLEAR key before pressing the ENTER
key. The procedure returns to Step 6.

Repeat Steps 6 to 13 for each range to be calibrated.

When calibrating the 500 2 and 5 k(2 ranges of resistance ({1), two types (L and
H) of calibration are required because of differences of excitation current.

Cancel: To return to the calibration range selection display in Step 6, press
the CLEAR key.
End: To end calibration mode, simuitaneously press the CLEAR and

ENTER keys. Normal (source/measurement) mode retums.

SEE 5L SrLLAL -
5L == CAL o 1000007 |22

Select with the FUNCTION

ZERO Full Scale

and RANGE keys
Calibration value 4 aUU -, IDHUDU -
Output vaIue-L— ﬂﬂﬂﬂ% 75: = IUHDUU(:% m
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9.2 Calibration of Measurement Functions (Adjustment)

9.2 Calibration of Measurement Functions
(Adjustment)

(1) Calibration Points and Calibration Ranges
Enter the following calibration values from the standard device.

. Calibration Point . Connection
Function Range Condition .
ZERO Full Scale Diagram

bcv 500 mV omv 500.00 mV <5>
~500.00 mV
5V ov 5.0000 V
-5.0000 V
BV ov 30.00V
-30.00 V

DCA 20 mA OmA 20.000 mA <6>
-20.000 mA
100 mA 0mA 100.00mA
~100.00mA

Q 500 Q1 on 500.00 12 | 3 W (3-wire) Input <7>
5 kQl 0N 5.0000 k)
50 k) an 50.000 kf}

Tip

You can select to calibrate just the functions and ranges that require calibration. (Be
sure to perform both zero point and full scale (+FS/-FS) calibration of the same range
together.)

apo uoneaqied H
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9.2 Calibration of Measurement Functions {(Adjustment)

(2) Connection Diagrams

<5> DCV <6> DCA
OH
H
oL
oL
DC voltage/current
staggar: DC voltage/current
Q00 [eXe) 000 o0 standard
H L mA H L mA
MEASURE MEASURE
CA150 CA150
<7>Q
-OH
bO L
e —,
(g Reference Resistor
[eXXe] [eXXe}
H L mA
MEASURE
CA150

(3) Calibration Procedure
Connect the instrument in accordance with the function and range to be
calibrated. Refer to "(2) Connection Diagrams.”

-

Simultaneously press the CLEAR and ENTER keys to switch to setting
mode.

Use the A ¥ key to select measure (SEt MEAS).

Press the ENTER key to confirm the selection.

Use the A ¥ key to select the calibration (MEAS CAL) setting.

Press the ENTER key to confirm the selection.

Use the FUNCTION and RANGE keys to set the range to calibrate.

(The + side measurement full scale value of the selected range appears
on the bottom row.)

Press the ENTER key to confirm the setting.

Start zero-point calibration:

The CAL and ZERO segments light, the input measurement value
appears on the top row, and the zero point calibration value of the selected
range appears on the bottom row.

9 Input the calibration value displayed on the bottom row into the instrument
from the standard generator.
When the input value stabilizes, press the ENTER key to confirm the
calibration value.

DN hWN

© ~N

9-6 M-4567/0108
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9.2 Calibration of Measurement Functions {Adjustment)

10

11

12

13

14

Start +FS point calibration:

The CAL and FS segments light, the input measurement value appears on
the top row, and the + side full scale calibration value of the selected range
appears on the bottom row.

Input the calibration value displayed on the bottom row into the instrument
from the standard generator.

When the input value stabilizes, press the ENTER key to confirm the
calibration value.

Start -FS point calibration:

The CAL and FS segments light, the input measurement value appears on
the top row, and the - side full scale calibration value of the selected range
appears on the bottom row.

Input the calibration value displayed on the bottom row into the instrument
from the standard generator.

When the input value stabilizes, press the ENTER key to confirm the
calibration value.

The calibration values of the range are calculated and saved to intemnal
memory. (The values overwrite the previous calibration data.)

To cancel calibration, press the CLEAR key before pressing the ENTER
key. The procedure retumns to Step 6.

Repeat Steps 6 to 13 for each range to be calibrated.

Set the calibration value of each calibration point based on the reading on the
standard generator side. The measurement value displayed on the top row of
the screen of the instrument is the reference value that was measured based on
the calibration value already saved.

Cancel: To retum to the calibration range selection display in Step 6, press
the CLEAR key.
End: To end calibration mode, simultaneously press the CLEAR and
ENTER keys. Normal (source/measurement) mode retums.
SEL nEAS “nEALAL
o N v
ﬂEH5 ENTER] [HL ENTER Jﬂﬂﬂu_ ENTER
Select with the FUNCTION and
RANGE keys
ZERO Full Scale (+) Full Scale (-}

Measuremlent_w o JHUUU ¥ - JHDUU )

value

Calibration v — . ENTER
ation | UUUUm = 3[1[71.70(:.j eTeR Jﬂﬂﬂ%

o7
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9.3 Verification after Calibration

9.3

9.4

Verification after Calibration

After calibration is complete, verify that the instrument was calibrated correctly
and that the calibration values were written to memory.

Verification Procedure

After calibration is complete, turn off the power.

Turn the power back on and verify generation and measurement in normal
mode (not calibration mode). Use the standard device used for calibration.
(Check the calibration points.)

Calibration of Temperature Ranges

Calibrating thermocouple (TC) ranges for temperature measurement involves
using special equipment for calibrating the RJ sensor (reference junction
compensation).

M-4567/0108



10. Troubleshooting

10.1 Troubleshooting Checklist

If the instrument will still not operate normally after checking the following items

or if you notice a problem not listed, contact the dealer from whom you
purchased the instrument.

Problem Corrective Action
Nothing appears on the LCD even | When Running On Batteries
when the power is tumed on. * Are the batteries attached properly?

* Have the batteries run out of power?

* Is the plug of the AC adapter inserted in the instrument but the AC
adapter is not connected to an AC power supply (outlet)?

When Using an AC Adapter

« Is the AC adapter being reliably supplied with power?

Msasurement values are not Is MEASURE ON/OFF Indicated as being in the OFF state?
dispiayed. (Source values and other
indications are displayed normally.)

Source remains off even if * When the instrument is in voltage (DCV) generation, is the load

SOURCE ON (output) is op d current ding the specified value?

* When the instrument is in current (DCA) generation, is the load
resistance too large?

Source cannot be tumed on with « If an abnormal voitage (current) is applied to the output terminals,
SOURCE ON (output) or nothing is |  the built-in pratection fuse may blow. If it dees, the instrument
generated even if source is tumed needs to be repaired.

on. (This fuse is different from the one described in "3.2.4 Fuse."}

Source and measurement values | * Are they affected by noise?

are abnormal. « When the instrument Is in resistance (V, RTD) generation, is the
capagitor in the input of the device under test large (0.01 uF or
larger)?

The instrument cannot be controlled « Are the communication settings configured propery?
by communication via the RS232
interface.

The hold function for measurement { « Is "Print* set for communication in setting mode?
does not work. (The communication output state is indicated by the fiashing of
REMOTE.}

Err 79 or Err 80 appears at power | « The instrument needs to be repaired.
on.

M-4567/0108 10-1
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10.2 Disposing the Product

10.2 Disposing the Product

Waste Electrical and Electronic Equipment (WEEE),

Directive 2002/96/EC

This Product complies with the WEEE Directive (2002/96/EC) marking
requirement.

The affixed product label (see below) indicates that you must not discard this
electrical/electronic

product in domestic household waste.

Product Category

With reference to the equipment types in the WEEE directive Annex 1, this
product is classified as a “Monitoring and Control instrumentation” product.

To retum unwanted products within the EU area, contact your local OmEG 4
Europe B. V. office.

Do not dispose in domestic household waste.

M-4567/0108



11.

Specifications

Source Accuracy ==+ (% of setting + .V, mV, pA, £2, °C, CPM, Hz, kH;) at 23+5°C
Setti
Range Source Range Accuracy R ecol:tgm Remarks
bev 100mV | 010 £110.000 MV | £(0.02% +10 uV) quy | Output resistance:
source Approx. 6.5 (
Maximum output: 10 mA
1v Oto +1.10000V +(0.02% +0.05 mV) 10 pV | Output resistance:
Approx. 30 mQ2
Maximum output: 10 mA
10V Oto +11.0000V +(0.02% +0.5 mV) 0.1 mV | Output resistance:
Approx. 30 mQ
3oV 0to +30.00V +(0.02% +10 mV) 10mV | Maximum output: 10 mA
:;Tc: 20mA 0to +22.000 mA +(0.025% +3 pA) 1pA Maximum load: 24 V
mA SINK 20 mA 0 to -22.000 mA +(0.025% +6 pA) 1pA External power supply:
SINK 5t028V
Resistance Excitation current:
sourcs 500 0t0 550.00 2 +(0.02% +0.1 1) 0.010 | 1to5mA*2 or maximum
output: 2V
Excitation current:
5k 0 to 5.5000 k2 *(0.05% +1.5 Q) 0.1 |0.1to0.5mAor
maximum output: 2V
Excitation current:
50 k(2 0 to 55.000 k2 *(0.1% +50 ) 10 0.01t0 0.1 mA or
maximum output: 2V
:*TD output | PT100 | -200.010850.0°C | (0.025% +0.3 °C) 01C Excitation current:
JPT 100 { - 200.0 to 500.0 °C 1t05mA"2
TC output +(0.02% +0.5 °C)
:; K -200.0 to 1372.0 °C | However, -200.0 to -100.0°C
(0.02% +0.8°C) *3 TC source accuracy
*+(0.02% +0.4°C) does not include RJ
E -200.0 to 1000.0 °C | However, -200.0 to -100.0 °C sensor accuracy.
+(0.02% +0.6 °C)
+(0.02% +0.4 °C) RJ Sensor Specification
J -200.0 to 1200.0 °C | However, -200.0 to -100.0 °C Measurement range:
+(0.02% +0.7 °C) 1010 50 °C
+(0.02% +0.5 °C) 0.1°C
T -200.0 to 400.0°C | However, -200.0 to -100.0 °C' Accuracy
+(0.02% +0.8 °C) (when combined with
+(0.02% +0.5 °C) main unit)
N -200.0 to 1300.0 °C | However, -200.0 t6 0 °C 181028 °C: £0.56°C
+(0.02% +1.0°C)
L 200.010 900.0°C | +{0.02% +0.5 °C) Other than 18 to 26°C:
+(0.02% +0.5 °C) #C
u -200.0 10 400.0 °C | However, -200.0t00°C
+(0.02% +0.7 °C)
M-4567/0108
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Setting

Range Source Range Accuracy Resolution| Remarks
TC output *3 TC source accuracy
. +(0.02% +1.2°C) does not include RJ
R 0101768 °C However, 010 100 °C SeNsor accuracy.
+(0.02% +2 °C)
RJ Sensor Specification
Measurement range:
+(0.02% +1.2°C) -10t0 50 °C
5 0to1768°C However, 0 to 100 °C 1°C
*(0.02% +2 °C) Accuracy
{when combined with
main unit)
+(0.02% +1 °C) 1810 28°C: +0.5°C
B 600 to 1820 °C However, 600 to 1000 °C
+(0.02% +1.5 °C) Other than 18 to 28 °C:
+1°C
Puise CPM 1.010 1100.0 CPM | 0.5 CPM 0.1 CPM Output votage
output : i - : (+0.1 Vo +11V) £10%
{zero base wavsform)
100 Hz 1.00t0 110.00 Hz | +0.05Hz 0.01 Hz Maximum load current:
10mA
1000 Hz | 90.0t0 1100.0 Hz | +0.6 Hz 0.1Hz
Pulse number
10 kHz 0.9 kHz to 11.0 kHz| +0.1 kHz 0.1kHz | Continuous, 1 to 60,000
cycles
50 kHz 9 kHz to 50 kHz +1 kHz 1kHz

Temperature coefficient: When in the ranges of 0=T<18°C and 28<T=<40°C,
add the accuracy shown above x(1/10)~°C.
The above accuracy ranges are for values obtained when the instrument has

been left for two hours after charging ends (or is stopped).
*1:
*2:

ITS-80 or IPTS-68 can be set with the intemal settings.
Excitation current Is: When less than 0.1 mA to 1 mA, then add {0.05/ls
(mA)} (©2) or {0.12/1s (mA)} (°C).

About Accuracy during Charging
Accuracy is affected by the heat generated during charging or immediately after

charging ends (is stopped). Refer to the accuracy values shown in "Source
during Charging" on the next page.

11-2
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Source during Charging

Accuracy =+ (% of setting + pV, mV, pA, 0, °C) at 23+5 °C

Setting

Range Source Range Accuracy Resolution| Remarks
pev 100mV | 0to £110.000mV | £(0.04% +25 wV) Ty | Ouput resistance:
Approx. 6.5 (1
source
Maximum output: 10 mA
1v 0to £1.10000V | £(0.035% +0.1 mv}) 10wV | Output resistance:
Approx. 30 m{}
Maximum output: 10 mA
10V 0to +11.0000V +(0.035% +1 mV) 0.1mV | Output resistance:
Approx. 30 m{}
30V 0to £30.00V +(0.035% +20 mV) 10mV | Maximum output: 10 mA
E;’:: 20 mA 0t0 +22.000 mA +(0.04% +7 pA) 1pA Maximum load: 24 V
mA SINK 20 mA 0 to -22.000 mA *(0.045% +10 pA) 1uA External power supply:
SINK 5to28V
Resistance Excitation current:
source 5000 010 550.00 0} +(0.035% +0.5 N) 0.0141 | 1to5mA*2 or maximum
output: 2V
Excitation current:
5kN 0 to 5.5000 k(1 +(0.0685% +5 0} 0.1 [0.1to0.5mAor
maximum output: 2V
Excitation current:
50 kQ 0 to 55.000 kf} £(0.12% +150 1) 10 001to0.1mAor
maximum output: 2V
:‘TD output { PT 100 | -200.0 to 850.0 °C +(0.075% +0.6°C) 0.1°C Excitation current:
JPT 100 | - 200.0t0 500.0°C 1to 5 mA™2
TC output *(0.03% +0.8 °C)
:; K -200.0 to 1372.0 °C | Howaever, -200.0 10 -100.0 °C
*(0.03% +1.0°C)
+(0.03% +0.8 °C)
E -200.0 to 1000.0 °C | However, -200.0 to -100.0 °C|
£(0.03% +1.0°C) *3TC source accuracy
does not include RJ
+(0.03% +0.8 °C) sensor accuracy,
J -200.0 to 1200.0 °C | However, -200.0 to -100.0 °C|
*(0.03% +10°70) RJ Sensor Specification
T -200.0 10 400.0 °C | +(0.03% +0.9 °C) 91°C | Moasurement range:
N +{0.03% +1.0 °C} 101050°C
-200.0 to 1300.0 °C | However, -200.0 to -100.0 °C
+(0.03% +1.7 °C) Accuracy
L -200.0 to 900.0 °C | *{0.03% +0.8 °C) {when combined with
*(0.03% +0.6 °C) main unit)
V] -200.0 to 400.0 °C | However, -200.0t0 0°C 181028 °C: +05°C
*(0.03% +1.2°C)
+(0.03% +2 °C) Other than 18 to 28 °C:
R 01to 1768 °C However, 0 to 100 °C +1°C
+(0.03% +3.5 °C)
+(0.03% +2 °C)
s 0to 1768 °C However, 0 to 100°C 1°C
(0.03% +3.5 °C)
(0.03% +2 °C)
B 600 to 1820 °C However, 600 to 1000 °C
+(0.03% +2.8 °C)

Temperature coefficient: Add the accuracy in normal state % (1/10)°C.

M-4567/0108
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Measurement Accuracy == (% of reading + uV, mV, pA, Q, dgt, °C) at 23+5 °C
Range Source Range Accuracy Res:::ll:t?on Remarks
ocv 500 mV { 0to £500.000 mV | £(0.02% + 50 wV) 10 1V | Input resistance: 1000 M1 of greatey.
5V 010 +5.0000 V *+(0.02% + 0.5 mV) 0.1mV | Input resistance:
35V 0to +35.000V +(0.025% + 5 mV) 1mV | Approx. 1 MQ
DCmA 20 mA Oto +20.000 mA | +(0.026% + 4 pA) 1pA Input resistance:
measurement | 100 mA | 0to 210.000 mA | +(0.04% + 30 pA) 10pA | Approx. 20 {1 or less
Rosistance | coa | ows00000 +(0.055% + 0.075 Q) 0.01q |Measurement curent
measurement Approx. 1 mA
* 5k |01050000kn | £(0.055% + 0.75 () o1 |Measuementoument
Approx. 100 A
Measurement current:
50kQ | 01050.000 k2 £(0.0556% + 10 Q) 10 Appra. 10 pA
Pulse 100 Hz 1.00to 110.00Hz | +2 dgt 0.01 Hz | Maximum input: 30 Vpeak
measurement | 1000 Hz | 1.0 to 1100.0 Hz 0.1 Hz | Sensitivity: 0.5 Vp-p or
10kHz | 0.001 to 11.000 kHZ 0.001 kHz | greater Input resistance:
CPM 010 100000 CPM | — 1CPM | Approx. 100 kQ
CPH 010 100000 CPH | — 10PH | Contact input: Max. 100 Hz
TC input K -200.0 to 1372.0 °C 5
E -200.0 to 1000.0 °C +(0.05% + 15°C)
J -200.0 to 1200.0 °C
T 2000t04000¢ |/ 1000°C ormore 01°C
+(0.05% + 2 °C)
N 20000 13000°C | 1 10.0°C orless
L -200.0 to 900.0 °C
u -200.0 t0 400.0 °C
R 0101768 °C *(0.05% + 2°C)
1100 °C or more
S 010 1768 °C *(0.05% + 3°C)
/100°C or less 1°C
B 600 to 1820 °C *(0.06% + 2°C)
However, 600 to 1000 °C
+(0.05% + 3°C)
RTDinput | PT100 | -200.0 to 850.0 °C +(0.05% + 0.6 °C) 01°C
K JPT100 | -200.0 10 500.0°C
:::pp'ypwer 24V x2V Maximum current: 22 mA

Temperature coefficient: When in the ranges of 0=T<18°C and 28<T=40°C,

add the accuracy shown above X(1/10)/°C.

The above accuracy ranges are for values obtained after the instrument has

been left for two hours after charging ends (or is stopped).
*4: When using three-wire method (3W).
*5:  Inthe case of a load during source output, accuracy can be affected by intemal heat.

Add as a coefficient the temperature of the part of the value obtained with
the temperature monitor function that exceeds 23+5°C. (The temperature
monitor function is a function for displaying the temperature measured

with the built-in RJ sensor.)

About Accuracy during Charging

Accuracy is affected by the internal heat during charging or immediatsly after
charging ends (is stopped). Refer to the accuracy values shown in
"Measurement during Charging® on the next page.
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Measurement during Charging

Accuracy =+ (% of reading + mV, pA, {1, °C) at 23+5°C

Setting
Range Source Range Accuracy Resol Remarks
. 500mV | 0to £500.000 mV | +(0.035% +0.1 mv) 10 V| input resistance: 1000 ML or geeater)
5V 0to +5.0000 V £(0.035% +1 mV) 0.1mV | Input resistance:
35V 0to +35.000 V (0.025% +7 mV) 1mv | Approx. 1 MQ
DCmA 20mA | 010 20.000MA | £(0.04% +6 pA) 1pA | Input resistance:
measurement| 100 mA | Oto +100.00 mA | +{0.055% + 40 wA) 10 pA | Approx. 20 () or less
Resistance Measurement current:
. 5000 |0t0500.000Q +(0.09% +0.15 0) 0010 Aoprox. 1 mA
* Measurement current:
5k0 5.0000 (0. . .
Oto K (0.09% +1.5 (1) 010 Aoprox. 100 pA
Measurement current:
50k | 0to50.000 kn +(0. 10
to 50.000 (0.09% +20 0) Appro. 10 A
TC input K -200.0 to 1372.0°C | 5
E -200.0 to 1000.0 °C
J -200.0 to 1200.0 °C
T -200.0 to 400.0 °C 0.1°C
N -200.0 to 1300.0 °C
L -200.0 to 900.0°C
u -200.0 to 400.0 °C
R 0to 1768°C L)
s oto 1768°C 1
B 600 to 1820 °C
RTD input - (7]
np PT100 -200.0 to 850.0 °C +(0.09% + 1.2°C) 0.1°C °
4 JPT100 | -200.0 t0 500.0 °C g
Temperature coefficient: Add the accuracy in normal state X (1/10)°C. §
*6:  When the temperature measured with the temperature monitor function is =
in the ranges of 0=T<18°C and 28<T=40°C, add the accuracy in the S
normal state X(1/10)/°C as a temperature coefficient, which is obtained @
from the temperature of the part exceeding 23+5°C.
M-4567/0108 11-5
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General and Common Specifications

Source unit response time:

Source unit voltage limiter:
Source unit current limiter:
Switching of output polarity:
Load condition:

Divided output (n/m) function:

Step sweep function:

Linear sweep function:

Memory function:

300 msec (time from start of voltage change

to when voltage enters accuracy range)
However, the time is 5 msecfor 1V, 10V,

500 2 (excitation current: 1 mA), and RTD

(excitation current: 1 mA) ranges

Approximately 32 V

Approximately 25 mA

+——>-

0.01 pF orless (DCV, Q, TC, RTD, PULSE)

100 pH or less (DCA)

Output = setting value X (n/m) wheren=0to

mandm=1to 19

The n value is sent automatically when the n/

m function is selected. The interval time is

approximately 5 seconds/10 seconds

The sweep time is approximately 16

seconds/32 seconds

1) Setting: Up to 21 settings for startup such as the function and range
can be saved from the setting screen.
At startup, it is possible to select initial settings or switch

output.

2)Data: 100 items of data can be saved (sets of items such as date,
source function, range, source value, measurement function,
range, and measurement value)
Multiple data can be continuously output (program sweep

function)

Loop check function (current can be measured while supplying 24 V with two

wires)

Measurement unit maximum input:Voltage terminal: 42 V DC, Current terminal:

120 mA

Current terminal input protection: Fuse: 125 mA/250 V
Measurement display update rate: Approximately once per second

CMRR:
NMRR:

Serial interface:
Display:
Backlight:
Warm-up time:
Power supply:

Approximately 120 dB (50/60 Hz)
Approximately 60 dB (50/60 Hz)

RS232

Segmented LCD

LED backlight, auto off after 10 minutes
Approximately 5 minutes

Six AA-size alkaline batteries

Dedicated NiMH battery or dedicated AC
adapter (optional)

The charging time is approximately 6 hours.

11-6
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Battery life:

Auto power off:

Insulation resistance:

Withstanding voltage:

When measurement is on and output is 5 V
DC/10 kQ or greater: Approximately 8 hours
for alkaline batteries and 10 hours for the
dedicated NiMH battery

Approximately 10 minutes (can be disabled)
50 M(} or more at 500 V DC between the
input terminals and output terminals

350 V AC for 1 minute between the
measurement terminals and source
terminals

Operating temperature/humidity ranges:

0 to 40°C, 20 to 80% RH (no condensation)

Storage temperature/humidity ranges:

Dimensions:
Weight:
Accessories:

Safety standards:

EMC:

-20 to 60°C, 90% RH or less (no
condensation)

Approximately 251 X 124 X 70 mm
Approximately 1000 g

Source lead cables, measurement lead
cables, carrying case, fuse (spare), terminal
adapter, alkaline batteries (six), user's
manual, ferrite core (two).

EN61010-1
Pollution degree 2
Measurement category |

EN61326 Class B

ENS5011 Class B Group 1

EN61000-3-2

EN61000-3-3

Conditions of EMC:

Use an AC adapter (94010), an RJ sensor,
RS232 cable (Shielded cable, less than 30
m) and the included lead cable.

For the lead cable, wind a designated ferrite
core (A1193MN) two tums toward the main
body of the instrument.

For details on ferrite core, refer to “Appendix 3.”

M-4567/0108
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External Dimensions
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12. Settings for Use of CA150 in
Fahrenheit

The default temperature read-out of the CA150 is in Celsius (O).
To change it to Fahrenheit ('F), it is necessary to proceed as fallows:

<Step 1> Enabling temperature unit selection function

--~80088__

' ———— POBR by

1) Tum off the power of the CA150.

2) With the [3-G] and [3-H] keys held down, press the POWER key to proceed to the
maintenance mode.

3) Select Maintenance 5 (MEnt 5) by pressing the G and B keys.

4) Press the ENTER key to bring up the F menu.

5) Select “Show” by pressing the G and H keys.

6) Press the ENTER key to finalize the setting.

7) Press the POWER key to tum off the power.

The completion of Step 1 enables the temperature unit selection function.

nEnt | - nEnt § OFnEnll
rJ[.DFF av DF.h IdE A h ldE
OFJ;E" U — r-'En k 5 POBR OFF

ShaY |==| OFSGhgV

AY

Proceed to Step 2 to change the temperature unit in the setting mode.

suonesyoedsg H
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<Step 2>

1y
2)

3)
4

~

5)

6)
7

8)

Changing the temperature unit setting to Fahrenheit
Press the POWER key to turn on the power of the CA150.

In the normal mode, press the CLEAR and ENTER keys

simultaneously to proceed to the setting mode.

For details of the setting mode, refer to “7. Setting Mode™ of User’s Manual
(IM CA150E)

Select Configuration (ConF) by pressing the G and H keys.
Press the ENTER key.

Select “Temperature Unit (t.Unit)” by pressing the G and H keys.
If Step 1 has not been completed or “hide” has been selected, t.Unit does not
appear in the setting mode.

Press the ENTER key.

Press the G and H keys to select Fahrenheit (°F).
(Celsius ("C) can be selected in the same way.)

Press the CLEAR and ENTER keys simultancously to return to the normal mode.

SEE SEE LonfF
Sl sv| [onF |5%| PYrpfFF |3

LonF tln tln
Elin & |55 of &7 OF | b

Upon completion of Steps 1 and 2, the measured temperature readings are indicated in
Fahrenheit.

The conversion from Celsius to Fahrenheit is performed using the equation

Fahrenheit temperature = 1.8 T Celsius temperature + 32

12-2
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Appendix 1Using a Cold Junction

Compensator

Standard thermocouple tates give 0 °C as the temperature of the reference
finction. Normally the input terminal part teference jinction)of a thermometer
{levice under calitation)is at room temperature. This results in an error
eqivalent to the difference btween 0  °C and room temperature.)

Cold jinction compensation involves measuring @etecting)the temperature of
the reference jinction, calculating the temperature difference thermoelectric
power difference)from 0 °C,and then carrying out compensation hsed on the
result.

Use an extemal RJ sensor ¢r the tiltin RJ sensor)for measuring @letecting)

the temperature of the reference jinction.

A cold jinction compensator can b used when for example,it is not possite to

use an RJ sensor. The use of a cold jinction compensator enates the
reference jinctiontob 0 °C.

Connecting a Cold Junction Compensator

Device under calitation

/\ thermometer)
N
Lead cales (: : I::m":‘) NOH
000 4) o1 ~OL
H L
SOURCE M
CA18
o°C
Cold junction compensator
M-4567/0108 App.1-1
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I Appendix 2 Block Diagram
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Appendix 3 Installing Ferrite Core

ACaution

To comply with the EMC Directive, install the included ferrite cores on the lead cables
as shown below (in a three-wire output system, the third source lead cable [black]
must also be equipped with a ferrite core).

Measurement lead cables Source lead cables

M-4567/0108 App.3-1
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ss—— \VARRANTY/DISCLAIMER s

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’s WARRANTY adds an additiona! one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that resuit from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages. ,
CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify

OMEGA and hold OMEGA harmiess from any liability or damage whatsoever arising out of the use of the
Product(s} in such a manner.

S RETURN REQUESTS/INQUIRIES S

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
© Copyright 2007 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

~ Shop online at omega.com
TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
¥ Wire: Thermocouple, RTD & Thermistor

¥ Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[4 Transducers & Strain Gages

(4 Load Cells & Pressure Gages

(¥ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL _

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

[ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

[ Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

[ Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
¥ Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

(¥ Heating Cable

¥ Cartridge & Strip Heaters
[ Immersion & Band Heaters
¥ Flexible Heaters

(¥ Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

[ Metering & Control Instrumentation

¥ Refractometers

(4 Pumps & Tubing

¥ Air, Soil & Water Monitors

(4 Industrial Water & Wastewater Treatment

4 pH, Conductivity & Dissolved Oxygen Instruments
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