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Permission from the copyright holder is needed to reprint the contents of this manual, in whole or in part.
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purpose of improvement.
The latest version of the instruction manual is posted on our website (https://www.texio.co.jp/download/).
In order to be environmentally friendly and reduce waste, we are gradually discontinuing the use of paper
or CD manuals that come with our products.
Even if there is a description in the instruction manual that the product is included, it may not be included.

Please copy the downloaded USB driver from our HP to the appropriate folder.



USING THE PRODUCT SAFELY

y Preface

To use the product safely, read this instruction manual to the end. Before using this product, understand how
to correctly use it. If you read the manuals but you do not understand how to use it, ask us or your local
dealer. After you read the manuals, save it so that you can read it anytime as required.

y Pictorial indication and warning character indicatio

The manuals and product show the warning and caution items required to safely use the product. The
following pictorial indication and warning character indication are provided.

<Pictorial indication>

Some parts of this product or certain sections of the u s e r 6 s may showd

this pictorial indication. In this case, if that part of the product is used
incorrectl y, t hproducsneay lieexpdseddoyserious dahgere
Be sure to refer to this us er 6 s whgn usithge parts with this pictorial

indication.

Some part of this product or the manuals may show this pictorial indication.
In this case, there are high voltage points. Be careful enough to handle the
product to avoid electric shock.

If you ignore this indication and incorrectly use the product, you may be killed
A WARNING or seriously injured. This indication means that a warning item is provided in
order to avoid extreme risk.

slight injury or the product may be damaged. This indication means that a

f If you ignore this indication and incorrectly use the product, you may suffer
caution item is provided in order to avoid risk.

Please be informed that we are not responsible for any damages to the user or to the third person, arising
from malfunctions or other failures due to wrong use of the product or incorrect operation, except such
responsibility for damages as required by law.
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A WARNING A CAUTION

Do not remove the product's covers and panels
Never remove the product's covers and panels for any purpose.
Otherwise, the user's electric shock or fire may be incurred.

Warning on using the product
Warning items given below are to avoid danger to user's body and life and avoid the damage or deterioration of the
product. Use the product, observing the following warning and caution items.
Warning items on power supply
Power supply voltage
The rated power supply voltages of the product are 100, 120, 220, and 240VAC. The rated power supply voltage for

each product should be confirmed by reading the | abel atta
shown in the instruction manual. The specification of power cord attached to the products is rated to 125VAC for all
products which are designed to be used in the areas where the power-line voltage is not higher than 125VAC.
Accordingly, you must change the power cord if you want to use the product at the power supply voltage higher than
125VAC. If you use the product without changing power cord to 250VAC rated one, electric shock or fire may be
caused. When you used the product equipped with power supply voltage switching system, please refer to the
corresponding chapter in the instruction manuals of each product.
Power cable
Important: The attached power cord set can be used for this device only.
If the attached power cord is damaged, stop using the product and call us or your local dealer. If the power cord is
used without the damage being removed, an electric shock or fire may be caused.
Protective fuse
If an input protective fuse is blown, the product does not operate. For a product with external fuse holder, the fuse
may be replaced. As for how to replace the fuse, refer to the corresponding chapter in the instruction manual. If no
fuse replacement procedures are indicated, the user is not permitted to replace it. In such case, keep the case closed
and consult us or your local dealer. If the fuse is incorrectly replaced, a fire may occur.
Warning item on Grounding
If the product has the GND terminal on the front or rear panel surface, be sure to ground the product to safely use it.
Warnings on installation environment
Operating temperature and humidity
Use the product within the operating temperaturei ndi cated in the Aratingd temperatur
with the vents of the product blocked or in high ambient temperatures, a fire may occur. Use the product within the
operating humidity indicated i n tthf@ cofidersdtionrbg a shdrp mmidity t y c ol

change such as transfer to a room with a different humidity. Also, do not operate the product with wet hands.
Otherwise, an electric shock or fire may occur.

Use in gas
Use in and around a place where an inflammable or explosive gas or steam is generated or stored may result in an
explosion and fire. Do not operate the product in such an environment. Also, use in and around a place where a
corrosive gas is generated or spreading causes a serious damage to the product. Do not operate the product in such
an environment.

Installation place

Avoid installing the product on inclined places or on places subject to vibration. Otherwise, the product may slip or fall
down to cause damages or injury accidents.
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Do not let foreign matter in

Do not insert metal and inflammable materials into the product from its vent and spill water on it. Otherwise, electric
shock or fire may occur.

Warning item on abnormality while in use

If smoke or fire is generated from the product while in use, stop using the product, turn off the switch, and remove the
power cord plug from the outlet. After confirming that no other devices catch fire, ask us or your local dealer.

Input/output terminal

Maximum input to terminal is specified to prevent the product from being damaged. Do not supply input, exceeding
the specifications that are indicated in the "Rating" column in the instruction manual of the product. Also, do not
supply power to the output terminals from the outside. Otherwise, a product failure is caused.

Calibration

Although the performance and specifications of the product are checked under strict quality control during shipment
from the factory, they may be deviated more or less by deterioration of parts due to their aging or others. It is
recommended to periodically calibrate the product so that it is used with its performance and specifications stable.
For consultation about the product calibration, ask us or your local dealer.

Daily Maintenance

When you clean off the dirt of the product covers, panels, and knobs, avoid solvents such as thinner and benzene.
Otherwise, the paint may peel off or resin surface may be affected. To wipe off the covers, panels, and knobs, use a
soft cloth with neutral detergent in it. During cleaning, be careful that water, detergents, or other foreign matters do
not get into the product. If a liquid or metal gets into the product, an electric shock and fire are caused. During
cleaning, remove the power cord plug from the outlet.

Use the product correctly and safely, observing the above warning and caution items.
Because the instruction manual indicates caution items even in individual items, observe
those caution items to correctly use the product.

If you have questions or comments about the manuals, ask us or E-Mail us.



1 Overview

This chapter will give you an overview of DL -10606s features and guide
the basics of DL -1060 digital multimeter

1.1 General Infomation
This section con tains general information about DL -1060 Multimeter.

1.1.1 Feature Overview

DL-1060 seriesi s a 6 1/ 2 digits multimeter. I't hasé
Best performance/price ratio

High - speed sampling rate (50000 Rdgs/sec. at NPLC 0.001)

., Direct Thermocouple Measurement (Built -In Cold Junction Compensation to improve
Accuracy)

Dual Measurement & Dual Display (Including Thermocouple Measurement)

Capacitance Measurement

Several Measurements & Mathematic Functions

Wide Range Current Measurement (Up to 10A)

DCV Accuracy (0.012% i n 1year)

, High Sensitivity (DCV: 0.1 TV & Resistance: 100 1
Plug & Play Interface: Built  -In USB ( USB-TMC)

High Storage Memory (Up to 2000 Readings)

Free Application Software

B

In addition, the DL -1060 series provides wide ranges for general measurements, such

as é

1. DCV:100mVv, 1V, 10V, 100V  , and 1000V

2. ACV:100mv, 1V, 10V, 100V , and 750V

3. DCI: 10mA, 100mA, 1A, 3A , and 10A

4. ACI: 1A, 3A , and 10A

5, 2and 4-wi red resistance: 100n, 1Kn, Ja@KHQOMMOKA, 1Mn
6. Capacitance: 1nF, 10nF, 1006060Jjakd FQOQA®ITHF, 1007 F,

7. Thermocouple: -2506 to 1820 ©

8. RTD:2W and 4W

9. Frequency and Period: 100mV to 750V (From 3Hz to 300KHz)

=
©

Diode: 1V
Continuity (for 2W): 1000n

=
=



Some additional capabilities of DL -1060 include:
Full Math Functions - Percent, Average, Nul |, Limits, MX+B, dB , and dBm.
Resolution Adjustment - 0.001, 0.006, 0.02, 0.06, 0.2, 0.6, 1, 2, 10 , and 100 NPLC
USB, GP-IB(DL -1060G /VG), and RS-232 C(DL-1060R /VR) remote control interface.
Through DL -1060 AP software ( DL-TOOL) for simulating the real op eration on PC.
Through Microsoft Office Word & Excel ( DL-LINK) for remotely storing and recalling
the measured values.

1.1. 2 Inspection

Your product package is supplied with the following items:

One DL-1060 Multimeter unit.

One power line cord.

One USB cable.

, Standard Test Leads [1]

One CD (including this electronic User's Manual and software applications).

[1] DL-1060 series is provided with a Standard Test Lead set, descry ibed below.
Test Lead Ratings: Material:
IEC 61010 -031 CAT Il Probe Body: Outer Insulation - Santoprene Rubber.
Operating Volt age: 1000V DC Banana Plug: Body Brass, Nickel Plated Spring Beryllium
Current: 10 Ampers Copper,Nickel Plated.
UL/CE Rated Insulation: Polypropylene Resin Flasme Retardant Grade
2038.

Others : If any pa rt of the Test Lead Set is damaged, please do not use and replace with a
new set.

If users use the Test Lead Set without following the specification
A WARNING of DL-1060, the protection of the Test Lead Set could be

i mpaired. I'n addition, ple¢TeskaddSetn 6t us
against the instrument break or personal injury.

1.1. 3 Taking off the black rubber ring

Before using the DL -1060 DMM, t aking off the  black
rubber ring from the Power Switch




1.1. 4 The DL-1060 6 s Di mensi on

Pl ease get t heinfamatioa imthé followdng different ways.

1. The dimension without the handle and the front & Rear Bumpers is in the following
Figurel -1.(LxWx D - 214.6 x 88.6 x 280.7 mm)

2. The dimension with the handle and the front & Rear Bumpers is in the follow ing
Figurel -2.(L x W x D.252.8 x 107 x 305 mm)

3. The dimension with the front & Rear Bumpers, but without the handle is in the
following Figurel -3.(L x W x D.226.8 x 107 x 305 mm)

fe—— 214, 6o ————= 280. Tom ——— =
Figure 1 -1 e \T\
88. 6mm u o))
o0/
e .
252. 8nm —————=
- 305mm
Figure1l -2
L1
"
. 107mm
Figurel -3 H
. N
1.1. 5 Update of the user's manual
To update the user's manual, please check our web site . The last update may be

downloaded from the web site .
(https://lwww.texio  .co.jp/ )
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1.2 Settingup DL -1060

The purpose of this section is to prepare you for using DL -1060 DMM. You may want
to check if you have all the parts with your multimeter. All our products are handled

and inspected professionally before shipping out to our customers. If you find any
damaged or missing parts, please contac t your local service representative
immediately and do not attempt to operate the damaged product.

1.2.1 To adjust the handle

You may adjust the carrying handle to suit your needs. The following figures show S
you how to adjust the handle.

I. Taking off  the handle from the Multimeter
Step 1 (Turn up the handle)

Pull slightly outward on both sides of the handle and slowly rotate it up as shown in
Figure1 -4. A

Figurel -4
Step 2 (Pull out the handle)

When the handle is turned up to 90° with the multimeter please pulloutthe handle
from the multimeter as shown in Figurel -5.

| il

L i’|

Figurel -5



. Adjusting the position for your convenience

Here are some example positions to for your reference
Position 1
The default position is for packing as shown in Figurel -6.
_ =)
s

=

—

Figurel -6

Position 2

The position shown in Figure 1 -7 is for operating the multimeter

N\

=

Figurel -7
Position 3

The position shown in Figure 1 -8 isfor carryingthe multimeter.

\:j

174

Figurel -8



1.2.2 To connect the power

Check the power -line voltage on the rear panel to see if voltage setting is correct for
your area. Change the voltage correctly or replace a new fuse if the voltage is not
correct or the fuse is broken. Please follow the steps below

1.2.2.1 To convert the voltage

A\/\ARNI\G

In some areas, the power supplied voltage is 2 40Vac or 120V ac;in
others, the power supplied voltage is 2 20 Vac or 100 V ac. Please
refer to your local power supplied voltage to see if you have the

right setting.

Before changing the setting, make sure the multimeter is
disconnected from the AC power. An incorrect voltage setting may

cause severe damage to your instrument. The power cord supplied
with DL -1060 contains a separate ground wire for use with
grounded outlets. When proper connections are made , instrument
chassis is connected to power line ground through the ground wire

in the power cord. Failure to use a grounded outlet may result in
personal injury or death due to electric shock.

Suppose your multimeter is under the AC 220 V condition and yo u want to convert it to

100V. Follow the following steps to change the voltage setting.

Step 1

Verify thatthe  DMM is disconnected as shown in Figure 1-9.

Figure 1-9



Step 2

Press the latch to unlatch the voltage setting selector container as sh own in Figure
1-10.(You may need a screwdriver to do so .)

Figure1 -10

Step 3

Remove the voltage setting selector container as shown in Figure1l -11.(You may
need a screwdriver  to do so .)

Figure1l -11



Step 4

Open the clips on the sides and re move the voltage setting selector from the container
as shown in Figurel -12.

Figure1l -12
Step 5

Turn the voltage setting selector so that the desired voltage setting appears inthe
container as shown in Figurel -13.

Figure1 -13

Step 6

I nsert the voltage setting selector container back into the socket.



1.2.2.2 To change the power -line fuse

A\/\ARI\II\G

Verify that the power

Before replacing the power  -line fuse, make sure the multimeter is
disconnected from the AC power. You must be qualified personnel
to perform this ac  tion.

For continued protection against fire or instrument damage, only

replace with fuse  of the same type and rating noted on the rear
panel . If the instrument repeatedly blows fuses, locate and correct

the cause of the trouble before replacing the fuse. (Fuse to replace:
250VT250mA)

-line fuse is good. Replace the fuse if it is damaged.

Follow the steps below to change the fuse.

Step 1

Verify that the DMM is disconnected as shown in Figure 1-14.

Figure 1-14



Step 2
Press the latch to unlatch the voltage setting selector container as shown in Figure
1-15.(You may need a screwdriver to do so .)

Figure 1-15
Step 3
Remove the voltage setting selector container as shown in Figurel -16.(You may
need a screwdriver todos 0.)

Figure 1-16

Step 4
Remove the broken fuse from the container as shown in Figure 1-17.

Figure1 -17 =

10



Step 5

Replace with the new

Step 6

Insert the voltage setting selector

Step 7

standard fuse.

container

Make sure th e power switch on the front panel is in

plugging as shown

Power Switch
Condition

L OFF

Step 8

in Figure 1-18.

back into the.

fiPower OFF 0 condition before

" TEXIO :-/> nicital M TIMFTER

DL-1080 |

SO)

= = o W reoum | ano
ATO/WOD RECALL FLTER NATH LOCAL MENU  AUTO

RANGE + ——

00

Figure 1-18

After finishing the above procedures, you can plug in your power cord as shown

Figure 1-19.

Figure 1-19
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Step 9

Press on the power switch on the front panel for activating DL

Figure 1-20.

Power Switch
Condition

4 ON

-1060 as shown in

” TEXIO :-/: nital MUITIMFTFR

DL-1060 |

Figure 1-20
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1.2.2. 3 Tochangethe c urrentinput fuse

The current input terminal s are protected respectively by th e fuse s(3A,250V Fast
Acting, HBC  Our part number F50 -0268 -08 or 1 5A,250V Fast Acting, HBC  Our part
number F50 -0269 -08) at front panel.

Before replacing the  current input  fuse, make sure the multimeter
is disconnected from the AC power. You must be qualif ied
personnel to perform this action.

For continued protection against fire or instrument damage, only
ﬁ WARNING replace fuse with  of the same type and rating noted on the rear
panel . If the instrument repeatedly blows fuses, locate and correct
the cause of the tr  ouble before replacing the fuse.

Current Input Fuse Replacement (10 A on the Front Panel)
Verify that the power  -line fuse is good. Replace the fuse if it is damaged. Use only the
same type and same rating fuse . (15A,250V  Fast Acting, HBC Our part number

F50-0269 -08) Please follow the steps below to change the fuse.

Step 1

Verify that the DMM is disconnected as shown  in Figure 1-21.

Figure 1-21
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Step 2

Push the current input  terminal and turn it right as shown in Figure 1-22.

Figure 1-22

Step 3

Pull out the terminal (fuse holder) gently and you will find the current input fuse as
shown in Figure 1-23.

Figure 1-23
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Step 4

Remove the broken fuse and replace a new one with the same type or same rating as

3 v Fuse

Current Fuse Holder

shownin Figure2 -19.

Figure 1-24

Step 5

Insert the fuse holder back and turn it left as shown in Figure 1-25. Make sure the
fuse holder is properly seated and secured.

Figure 1-25
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1.2.3 Factory Default When Power -ON

Table 1-1 shows the factory default of DL -1060 .
Table 1-1
Function Default
Location after Power On DCV
Autozero On
Frequency and Period Source AC Voltage
Output Format ASCII
Ratio Off
AC Bandwidth 20Hz
AC Voltage AC Digits 51/2
Range Auto
DC Digits 6 1/2 (10 PLC)
DC Voltage
Range Auto
AC Bandwidth 20Hz
AC Current AC Digits 51/2
Range Auto
DC Digits 6 1/2 (10 PLC)
DC Current
Range Auto
Digits 51/2
Frequency and
) Range AUTO
Period
Gate Time 0.1 Sec.
Digits 41/2
Capacitance
Range AUTO
Digits 51/2
Diode Test Range 1mA
Rate 0.1PLC
Resistance Digits 6 1/2 (10 PLC)
(2 /4 -wire) Range AUTO
Digits 6 1/2 (10 PLC)
Temperature
Thermocoupl e K Type
) Source Immediate
Triggers
Delay AUTO
Input Resistance 10Mn
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1.3 DL -1060 Function Introduction

For users to be come familiar with the DL -1060 DMM, we will give a brief introduction
to the basic operations of DL -1060 DMM. There are three major parts of DL -1060:
(1.3.1) the front panel, ( 1.3.2) the display, and ( 1.3.3) the rear panel. We will

discuss each of them in  the following sections.

1.3.1 The Front Panel

There are different buttons and terminals on the front panel. They are shown in
Figure 1-26.

| TEXIO 612 DIGITAL MULTIMETER DL-1060 |

FUNCTION

Figure 1-26

1. Power & Display:
Power: Activates DL  -1060 DMM.

5

2-1. First row without SHIFT button:

DCV: Selects D C voltage measurement.

ACV: Selects AC voltage measurement.

n2: S e | avretresistéghce measurement.

FREQ: Selects frequency measurement.

CONT: Selects the continuity test.

TEMP: Selects RTD temperature measurement.

ENTER: Accepts selection, moving to next choice or back to measurement display.

2-2. First row with SHIFT button:

DCI: Selects DC current measurement.

ACI: Selects AC current measurement.

n4a: S e | -awviretresistahce measurement.
—|-: Selects capacitance measurement.

17



—p-: Selects diode testing.
TCOUPL: Selects thermocouple temperature measurement.
2ND: Setting Secondary measurement.

2-3. Second row without SHIFT button:

B

TRIGGER: Manually triggers the multimeter to make measurements or sets the
multimeter to take external tr iggers.

STORE: Stores a specified number of subsequent readings.

DIGITS: Changes measurement resolution.

NULL: Activates the null function in order to offset the measurement error due to
the test leads.

SHIFT (in blue): Used to access other functions in bl ue upper print.

CONFIG: Configures the settings of selected measurement function.

ESC: Cancels selection, moving back to measurement display.

2-4. Second row with SHIFT button:

4

AUTO/HOLD: Enables or disables the reading hold function.

RECALL: Displays store d readings. Use and 6 0 buttonsto select areading for
display.

FILTER: Enables or disables averaging digital filter.

MATH: Enables or disables mathematical operations/tests including PERCENT,
AVERAGE, NULL, LIMITS, MX+B, dB and dBm.

LOCAL: Switches the multimeter to the local mode from the USB or GPIB remote
mode.

MENU: Offers system -wide settings, trigger settings, interface configurations and
calibration information.

AUTO: Enables auto range.

Range Section:

: Scrolls through options.
6 0 : Changes the range wh ile measuring or changes a digit when setting
parameters.

TC INPUT section

The terminals at the TC INPUT section provide thermocouple temperature
measurement. They come with built -in cold junction compensation so no extra
thermocouple adapter is needed.

5.

Inserted Connections & Fuse Device:

HI & LO: Used for all measurements , except DC and AC current .(Maximum input
voltage: 1000V for voltage measurements. 200V for 4 -wire measurement)

LO & I: Used for making DC and AC current measurements.

Two Front Fuse: Protects current input terminal  from over current. (Maximum
current: 3A, 250V and 15A 250V )

18



1.3.2 The Display

DL-1060 has a dual -LCD-display for a better view. There are two rows in the

dual -display screen. The upper row (Primary) displays readings and uni ts. A maximum
11 characters are allowed for upper row L CD display. The lower row (Secondary)
displays range of the measurements, condition, the secondary readings & units or
information about an ongoing configuration. A maximum 16 characters are allowed fo r
lower row L CD display. There are additional annunciators at upper side and right side

of the display screen for indicating the state or the condition of an ongoing
measurement. They are explained individually in the following sections.

Upper Row Display

Lower Row Display
Figure 1-27

1.3.2.1 Annunciator s

ADR: Indicates the multimeter is via GPIB Interface

RMT (REMOTE): Indicates the remote state.

MAN: Indicates the manual range is taken.

TRIG: Shows the single triggering or the External Trigger is enabled.
HOLD: Indicates reading h old function is enabled

MEM: Indicates the using of internal memory.

MATH: Indi cates the AMATHO operation is taken.
FILT: The digital filter is started.

SHIFT: Indicates SHIFT button is pressed.

ERR: Error occurs.

4W: Indicates 4 i wire mode is selec ted for resistance measurement.
))) : Indicate s the continuity testing is enabled.

OFF: Indicates the front panel display is turned off

RAT: Indi cates the ARATI O0 operation is taken.
2nd : Indicates 2ND function in use.
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1.3.3 The Rear Panel

The rear panel of the DL -1060 is shown in Figure 2 -20. This figure includes
important abbreviated information that should be reviewed before using the
instrument.

Fgure 1-28

1. VM COMP: Voltmeter Complete Output Terminal. Outputs a low -true pulse from a
remote interface.

2. EXTTRIG: Terminaltob e used when choosing external triggering.

3. USB Connection (  USB-TMC): Connects a remote computer for changing
operation environment instead of the front panel control.

4. Chassis ground t erminal

5. Power Module: Contains the AC line receptacle, power line fus e, and line voltage
setting. It is possible to switch 100Vac , 120Vac, 220Vac, and 240Vac along with
the power -supply voltage selector  which is equal to fuse folder.

6. GPIB (IEEE488.2 Connection)/RS -232:
Connects a remote computer with an IEEE488 cable or R S-232 card for changing
operation environment instead of the front panel control (Model: DL-1060G /VG

,DL-1060R /VR).

20



2 Basic Measurement Function

This chapter introduces some basic measurement functions in DL -1060. You will learn
how to use your DL -1060 multimeter to measure voltage, current, resistance,
frequency, period, continuity, diode , temperature , capacitance and 2nd -Measurement
in this chapter.

2.1 Voltage Meas urements (DCV & ACV)
The ranges for DC voltage measurements in DL -1060 are 100mV, 1V, 10V, 100V and

1000V. For AC voltage measurements, the ranges are 100mV to 750V AC-Coupled
T-RMS, or 1000V peak. Figures 2-1 shows the locations of the buttons needed and
message display for voltage measurement.

Warning: Do not apply more than 1000V (pea k) to the multimeter.
A WARNING Applying excess voltage may damage your meter, or cause
possible electric shock or personal injury.

Note : To eliminate the thermal EMFs due to the differences between two metals,
use copper leads to connect your source signal to th e meter.

How to measure voltage

1. Connect the test leads to the terminals on the front panel.

2. Set RESOLUTION of DCV (refer to 3.1.3 Resolution & NPLC Setting ), BANDWIDTH
of ACV (referto  3.1.2.1 AC Filter ) or skip thiss tep if default is to be used.

3. Press DCV or ACV button for DC or AC voltage measuring.
Select auto -range function by pressing SHIFT + ESC button on the front panel or

use and buttons to manually select desired range.

5. Connect test leads to your source signal and observe readings shown on the
display. If the input signal is beyond the allowed range, an overflow message
AOVLDO will be displayed.
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Figure 2-1

2.2 Ratio Me asurements (DC Voltage only)

This function calculates the ratio of an input DC voltage to a reference DC voltage

according to the following equation:

CAT 11000V
CATIl 600V

DC Inputr Toltage
DC Reference Toltage

Ratrio =

Note : This function only applies to DC voltage measurement.

How to make a ratio measurement

There are two way s to make a ratio measurement: Through the front panel operation

or through the r emote interface operation. The locations of the buttons are highlighted
in Figure 2-2.

Front Panel Operation

1. Connect the test leads to the terminals on the front pane I. Connect the reference

signal to the SENSE HI and LO terminals. Then connect the SENSE LO to the

INPUT LO terminal.

Press DCV hutton to select DC voltage measurement.

Press CONFIG, and then use and buttons to |l ocate ARATI O0
Press ENTER to select it.

Connect test l eads from the Al NPUT HI & LOO
source signal and observe readings.

a s> wnN

Note: The limit of RATIO REF input is 1.2V.
Note: To turn off this func tion, please press one of the measurement function buttons.
Note: RAT anunciator will lit when Ratio measurement is on.

T ™™
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TEXIO 6 1/2 DiGITAL MULTIMETER
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FUNCTION
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RANGE +

Remote Interface Operation

Figure 2-2

RANGE —

Use the following command to make a RATIO measurement.

CONFigure:VOLTage:DC:RATio
{<range>

IMIN|MAX|DEF},{<resolution>|MIN]MAX|DEF}
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2.3 Current Measurement s (DC & AC)

The ranges for DC current measurements in DL -1060 are 10mA, 100mA, 1A , 3A and
10A. For AC current measurements, the range is 1A with a sensitivity of 1 TAto 10A
AC-Coupled T -RMS with a sensitivity of 10 TA. Figure 2-3 show s you how to measure

DC/AC currents in DL -1060.

A W2SNel  To avoid damaging the fuse of current input.

Under current measurements, the input source below 3A or between 3A and 10A
will be measured only through the 3A/10 A and LO input connectors.
Ensure the test leads are correctly connected to the DMM current inputs.
It & important to prevent the internal fuse damage from abusing source over 3 A
on the 3A input connector or over 10 A on the 10 Amp coonector.
The measured values will be incorrect under the following conditions.
1. At 3Aterminal, Range: 10 A, Input Source: 3 A
2. At 10A terminal, Range: 3 A, Input Source: 3 A
Please do notinput the current to both 3A an d 10A terminals simultaneously
To eliminate the thermal E~ MFs due to the differences between two metals, use
copper leads to connect your source signal to the meter.

5

How to measure current

1. Connect the test leads to the terminals on the front panel.

2. Set RESOLUTION of DC | (refer to 3.1.3 Resolution & NPLC Setting ), BANDWIDTH
of ACI (referto 3.1.2.1 AC Filter ) or skip this step if default is to be used.

3. Press SHIFT+DCV (or SHIFT+ACYV) buttons for DCI (or ACI) measurement.
Select the auto -range function by pressing SHIFT + ESC but tons on the front

panel or use and buttons to manully select a desired range.

5. Connect test leads to your source signal and observe readings shown on the
display. If the input signal is greater than the allowed range, an overflow message
AOVLDO wdispldyedb e

TEXIO 6 1/2 DIGITAL MULTIMETER DL-1060

TC INPUT SENSE INPUT
Q4w

(5)

FUNCTION
ol Acl 04 k- - TCOUPL| 2ND

r 7N —— ——— ——— ———— |
POWER pcy 3 Acv H Q2 ” H FREQ H H CONT \] (\ TEMP H (‘ 7L
‘ /7\ S\ /= N ) — A
(( )i

\ ) [AUTomod RECALL FILIER wATH  Local MENU  Auto | K] >
\_/ DpRECAL N LIER M {ENURA TG ,

DIE@)EGICJIC N - 7|

(\ 2 ;,‘
— \ /
RANGE — s

ML OFF
= ON CAT 11000V

CATT 600V =

Figure 2-3
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2.4 Resistance Measurements (2 & 4 -wire)

The ranges for resistance meas

ur ement

100

Y,

and 100MY, with a sen¢al100i¥YyrahgeO)ptwd Medesefor ar e
measuring the resistance: 2 -wire mode as shown in Figure 2-4 and 4 -wire mode as

shown in Figure 2-5. With 4 -wire mode, the test current is measured from the test
resistance through one pair of the test leads, and the test voltage across the
resistance under test is measured from anot her set of the test leads. As a result, the
4-wire mode is more accurate for low resistance measurements. The trade off is the

longer settling time for 4 -wire mode.
How to measure resistance

1. Connect the test leads to the terminals as shown in Figure 2-4 (2-wire) or

2-5 (4-wire).
2. Set RESOLUTION (referto 3.1.3 Resolution & NPLC Setting
the default setting.

3. Press n2 butitwdome f omea2ur ement or SHI

measurement.

4. Select the auto -range function by pres  sing SHIFT+ESC button on

use 6 and @ buttons to manually select the desired range.

5. Connect test leads to your source signal and observe readings shown on the

Figure

) or skip this step to use

display. If the input signal is greater than the allowed range, an overflow mes

AOVLDO will be displayed.
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Figure 2-5

RAN GE -

Note: Ensure the chassis ground is leaded to the ground before measurement in

order to prevent the measuring deviation.
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2.5 Frequency & Period Measurements
DL-1060 uses an on -board counter with 25MHz to measure the frequency [/ period .

The measurement band is from 3Hz to 300kHz (or 333 ms to 33 1s) and
measurement voltages range from 100mV to 750 V in AC. The range default setting is
auto -range.

The maximum input allowed is 750V . Applying e xcess voltage may
A
damage your meter.

How to measure frequency

1. Connect the test leads to the terminals on the front panel as shown in Figure 2-6.

2. Set RESOLUTION (referto 3.1.3 Resolutin & NPLC Setting ) or skip this step to use
the default setting.

3. Press FREQ button for frequency measurement.

4. Press CONFIG button and  use and buttons to |l ocate the

ENTER to select Frequency measurement.
5. Select the auto -range function by pressing AUTO button on the front panel or use

6 and 0 buttons to manually select the desired range.

6. Connect test leads to your sour ce signal and observe readings shown on the

display. If the input signal voltage is beyond the allowed range, an overflow
messag@g/AC@GYVLDO will be displayed.
TEXIO 6 1/2 biGITAL MULTIMETER DL-1060
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How to measure period

1. Connect the test leads to the terminals on the front panel as shownin Figure2 -7.

2. Set RESOLUTION (referto 3.1.3 Resolution & NPLC Setting ) or skip this step to use
the default setting.

3. Press FREQ button for frequency measurement, and then press CONFIG button.

4. use and buttons to | ocate APERI ODO. Press

measurement to period measurement.

5. Select the auto -range function by pressing AUTO button on the front panel or use

6 and & buttons to manually select the desired range.

6. Connect test | eads to your source signal and observe readings shown on the
display. If the input signal voltage is beyond the allowed range, an overflow
messag@g/AC@GYVLDO will be displayed.
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2.6 Continuity Measurements
DL-1060uses1l kn r ange f o tinuity measurerent. The meter beeps when the

test resistance is less than the threshold resistance. The default threshold resistance
is 10Y, but the threshold
The resistance value set by user is stor ed in a volatile memory and will be cleared

user can set
after the meter has been turned off. The source current for the continuity

measurement is 1mA.

The maximum input voltage allowed is 1000 V (peak) . Applying
A WARNING .
excess voltage may damage the meter and cause unpredic table
hazards.
How to measure the continuity
Connect the test leads to the terminals on the front panel as shown in Figure 2 -8.

2. Connect test leads to your source signal.
3. Press CONT button.
4. Set RESOLUTION (refer to 3.1.3 Resolution & NPLC Setting ) or skip this step to

use the default setting.
5. The
measured resistance value is lower than threshold value.

result wi || be shown on t he di spl ay

DL-1060

TEXIO 6 1/2 DiGITAL MULTIMETER

TC INPUT stmﬁs@rgg‘ﬂ
wal N8

MAX \O ) ) HI(

9 -m# F& RS =2

200V RATIO 1000V
MA] 1A)
o X ReF MAX
MAX Vo
L H(c
= (

W/ \\\Z 55
\X:y R:’i///j

3A 10A  500Vpk
RMS RMS MAX

(A AT

RANGE + s

DCI TCOUPL 2ND —
?W%R @JLM LQ_ZJ Wq @ =] /@@ (@ ©)-
‘ — \E;

AUTO/HOLD RECALL FILTER MATH LOCAL MENU AUTO |
\\/ USE: FUSE:
W OFF ENG j LSIOR] M LNULLJ @ Lgacj @/ 3A250V 15A 250V
= ON CAT 11000V

CATIl 00V =+
RAN GE -

FUNCTION

Figure 2-8

28

rekYM.stanc

aut o



2.7 Diode Measurements

DL-1060 uses a current source of 1 mA for diode testing. The maximum resolution is
10 TV on a fixed range of 1 V DC. The default th
and 0.8 volts and the reading rate is fixed at 0.1 PLC (The voltage bound is adjustable

from 0.01V up to 1.2V.) . The meter b eeps when t he diode measured value is in the
range.

The p ositive end of the  diode should be connected to HI of the
A input terminals, and the negative end to LO.

How to measure diode
1. Connect the diode to the terminals. For forward bias, connect the probe from inpu t
ter mi nal AHI 6 to the positive end of the diode,
ter minal ALOO to the negative FEiguee ?B. the diode
2. Press SHIFT + CONT ( ‘H‘ ) buttons to select the diode testing function.
3. Set voltage bound by pressing S HIFT+CONT buttons and then pressing CONFIG.
When ready, press ENTER. (Or skip this step to use the default voltage bound.)
4. Observe and take readings on the display.
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2.8 Temperature Measurements

DL-106 0 supports thermocouple s and resistance temperature detector (RTD) types of
probes. For thermocouples, DL -106 0 supports 9 types: E,J,K,N,R, S ,B, T, and C.
Please referto Table 2-1 for their temperature ranges . Be sure that the temperature
function is configured for the right sensor type b efore making measurements (Refer to
3.1.8 Sensor Selection for how to make the sensor configuration).

In general, RTDs have a better accuracy and long -term stability than thermocouples.

The default RTD typ e in DL -1060is PT100 and the thermocouple is type K.

Table 2-1

Tt it
E -250 to 1000 -418 to 1832
J -210 to1200 -346 to 2192
K -200 to 1372 -328 to 2501.6
N -200 to 1300 -518 to 2372
R Oto 1767 32 to 3212.6
S Oto 1767 32 to 3212.6
B 600 to 1820 1112 to 3308
T -250 to 400 -418 to 752
C 0 to 2316 32 to 4200.8

RTD (PT 100) -200 to 850 -392 to 1562
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2.8.1 Thermocouple Measurements

Connect the thermocouple to
between each type is subject to

How to measure thermocouple

1. To measure thermocouple must be via a purposive sensor as shown in

2-9.

Configure the thermocouple type

skip this step to use the default settings.

O
O I

Observe and take readings on the display.

the TC INPUT jack on the front
Sensors .

Press SHIFT + TEMP buttons to select thermocouple measurement.
by using the CONFIG button (refer to

panel .

The difference

Figure

3.1.8) or
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2.8.2 RTD Measurements

There are

three kinds of

4-wire measurements.

in the following sections.

temperature

Figure2 -9

measurements

with RTDs:

2-wire, 3 -wire and

You will find connection instructions and measuring procedures

The source current for the
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2.8.2.1 2 -Wire RTD Measurements

How to measure temperature with 2-Wire RTD

The following Figure 2-10 shows theory diagram of 2 -Wire RTD measurement.

1. Insert a specified adapter into the front terminals .
Press TEMP button.
Configure sensor type and unit by using the CONFIG button (refer to 3.1. 8 Sensor

Selection ) or skip this step to use the default settings.
4. Observe and take readings on the display.
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Figure2 -10

2.8.2.2 3 -Wire RTD Measurements

How to measure temperature with 3 -Wire RTD
The following Figure 2-11 shows theory diagram of 3  -Wire RTD m easurement.

1. Insert a specified adapter into the front terminals, and connect the low thermal
patch leads to the adapter.

Press TEMP button.

Configure sensor type as you would be with 4 -wire RTD and unit by using the

CONFIG button (refer to 3.1. 8 Sensor Selection ) or skip this step to use the
default settings.

4. Observe and take readings on the display.

Note: When users do the 3  -wire RTD measurement the input LO and sense LO
have to be connected in short cond ition .

Not e: fiSourced means RTD Probe or RTD Simul ator .
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Sense € 3—wire HI
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In short Condition
Figure 2-11
2.8.2.3 4 -Wire RTD Measurements
How to measure temperature with 4 -Wire RTD
The following Figure 2-12 shows theory diagram of 4  -Wire RTD measurement.
Insert a specified adapter into the front terminals.
Press TEMP button.
Configure sensor type and unit by using the CONFIG button (refer to 3.1. 8 Sensor
Selection ) or skip this step to use the default settings.
Observe and take readings o n the display.
Sense (2 4-wire HI
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2.9

107 F100 1

How to measure

Capacitance
The ranges for capacitance measurements in
Fand 10000 i F .

F1000 1

capacitance

Measurements

The

DL-1060
def aul t

1. Connect the t est leads to the terminals on the front panel as shown in

2-13.

2. Press SHIFT + FREQ to select capacitance measurement function.

3. Select the auto
use 6 and 0

4. Observe and take

P

reading s on the display.

TEXIO 6 1/2 DiGITAL MULTIMETER

(3)
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FUNCTION

-range function by pressing SHIFT+ESC button on
buttons to manually select t

he desired range.
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Figure 2-13
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2.10 2ND Measurement

DL-1060 provides a secondary measurement function as user
measurement. By using 2nd function, user s are able to make two measurements at

the same time. The Table 2-2 below show s the available measurement functions for
each primary measurement on DL-1060 .

S make a primary

Table 2-2
(Available 2ND functions on DL -1060)

2ND

DCV |DCI | 2W | 4W |ACV | ACI |FREQ [PER [FREQ_C |PER_C |CAP |TEMP |[TCO
Prim.

DCV
DCI
2W
4w
ACV
ACI
FREQ
PER
FREQ C
PER_C
CAP
TEMP
TCO

Available Not cover ed Unavailable

: This symbol indicates that the measured value is not covered by the specifications.
Note: To simultaneously measure the DCI & DCV from the same input source, you have to

use three leads. The voltage and current measurements must share the same common lead

at the LO terminal. However, this application will cause an inaccurate measurement due to

the leads combining with a small amount of internal resistance in the DMM and forming an
IR which directly and annoyingly affects the measurement. For instance, 30 m )

of lead
resistance will cause approximate 90 mV error at 3 A.

When executing the 2nd function with voltage and current
A WARNING measurements, d o not connectthe different votage atthe LO terminal.
Connecting the short condition may damage your meter and EUT
(Equipment Under TEST ), or cause possible fire or personal injury.

Voltage

= T

Voltage

FUSE: Fu:
AZ50V 154260V

A\ CATL1o00V
CATI 600V =

Current e,

FUSE:
15A 250V

= A\ CATLoooy
$ AT 600V
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How to use 2ND measurement

1. Press one of the measurement function keys to select a primary measurement.

2. Press SHIFT+ENTER to enter 2ND submenu.

3. Use or button to locate a desired secondary measurement

to select it.

, and p ress ENTER

4. Use or button to locate a desired secondary configuration, and then press

ENTER to select it. If you need to  set another configuration,

from Pressing SHIFT+ENTER .

repeat the operation

5. Observe and take reading s on the display. The upper row display is the primary

measure ment and the lower row display is the secondary measurement.

Note: To execute the 2nd function with DCI, a pplying the range at 1A or up.

TEXIO s 1/2 DIGITAL MULTIMETER DL-1060

(5)
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Figure 2-14
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RANGE — me—

Upper Row Display

Lower Row Display

SENSE INPUT
Q4w Q-+

CAT 11000V
CATT 800V =

Remote Interface Operation

To set 2nd through the remote interface, use the following command
These commands are used for selecting two functions on the 2n

s:
d applications. 1

stands for the selected function which will act on the main display. 2 stands for the

selected function which will act on the secondary display.
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[SENSe:]JFUNCtion fi<function> 0

For example:

FUNCtion[ 1/ 2] @AVOLTage: DCO
FUNCtion[1/2] fiVOLTa ge:AC 0O

FUNCtion[1/2] OCURRent:DC 0

FUNCtion[1/2] ACURRent : ACoO
FUNCtion[1/2] AFREQunecyo
FUNCtion[1/2] APERiIi odo

FUNCtion[1/2] AiFREQunecy: CURRDO
FUNCtion[1/2] APERi od: CURRD
FUNCtion[ 1/ 2] ARESistanceo
FUNCtion[1/2] AFRESi stanceo
FUNCtion[ 1/ 2] #ACAPacitanceo
FUNCt i on[ 1/ 2] ATEMPeraturebo
FUNCtion[1/2] ATCOupl eo

FUNCtion[1/2] iNONEO®

FUNCtion[1/2]?

When enabling the 2nd function, you can still set the range and NPLC individually. The
setting procedures are as usual.

To set the range and NPLC through the remote inter face, use the following command
[SENSe:]<function>:RANGe {<range> | MINimum | MAXimum}

[SENSe:]<function>:RANGe:AUTO {OFF | ON}

[SENSe:]<function>:NPLCycles {0.001|0.006|0.02]|0.06]0.2|0.6|1]|2|10|100]|MIN|MAX}

To read and fetch values from the DMM, use th e following commands:

READ[1]2]?

FETCh[1|2]?

For example:

FUNC2 #AVOLT: DCo (Set secondary functionto DCV)

READ2? Take secondary reading

READ? Take readings; SD.DDDDDDDDESDD, SD.DDDDDDDDESDD <nl>

The following error codes might occur when correspondin g function or range is not

enabled or mismatch.

., -243 Second function invalid
It means Secondary function is not enabled
, 223 2nd function mismatch
It means function/2nd func mismatch.
225 Function/range mismatch
It means function/range mismatch.
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3 Front Panel Operations

This chapter contains information about how to change the parameters and settings
for your measurements and all the details about each feature and function.

3.1 Measurement Configuration
The following information will guide you through ways to configure measurement
functions. It provides you the flexibility to change any parameter in any measurement

function when needed , including ADC setting, filter, resolution setting (digits),
threshold resistance (continuity), range (manual & auto), rate (integration time),
sensor type for temperature measurements and remote interface selection.

3.1.1 Set ADC (Auto Zero)

Zero

The purpose of Auto Zero function is to minimiz e the offset influence on your
measurements. When Auto Zero is enabled, DL  -106 0 takes the input signal reading as

a base value and then internally disconnects the input signal, and takes a offset
reading (a null offset). It then subtracts the offset from the base to get an accurate
measurement.

Displayed reading = Base value (input signal) i Offset value

When the Auto  Zero is enabled the meter takes a n offset reading for each subsequent
measurement. However , when Auto Zero is disabled, the meter only takes one offset
reading each time  when you change the function settings. User ca n set APERIODO to
change the time interval for taking an offset reading.

Defaults

The default settings for Auto Zero is enabled . The user selected value s for Auto Zero
are stored in a volatile memory and the default setting s will be restored when the
mete r is power - off.
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How to set Auto Zero

The following steps show how to set Auto Zero directly through the front panel. Be
aware that Auto Zero setting is always affected by the resolution setting. Whenever

the resolution is altered, Auto Zero may be change d accordingly. The relation between
resolution and Auto Zero is shown in Table 3-1. You can change the Auto Zero
setting through the front panel or through the remote interface operation.

Front Panel Operation
1. Press SHIFT+CONFIG button s as shownin Figure 3-1.
2. Use and buttons to toggle SET ADC + ENTER > AUTO ZERO + ENTER >

ON/OFF + ENTER.
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Figure 3-1
Table 3-1
Resolution ?:trg I_rrw;[;gergjtfg)
Fast 4 % digits Off 0.001
Slow 4 ¥ digits On 0.006
Fast 4 % digits Off 0.02
Slow 4 Y2 digits On 0.06
Fast 5 % digits On 0.2
Slow 5 %2 digits On 0.6
Slow 5 %2 digits On
Slow 5 ¥ digits On
Slow 6 ¥z digits On 10
Slow 6 Y2 digits On 100
Note: To change resolution, refer to Section : 3.1.3 Resolution & NPLC Setting in this

chapter.

39



Remote Interface Operat ion
To set Auto Zero through the remote interface, use the following command S:

SENSe: ZERO :AUT O {OFF|ONCE|ON}

The OFF and ONCE parameters have a similar effect. A uto Zero OFF doesn 6t i ssue
new offset measurement. However, Auto Zero ONCE issues an immedi ate offset

measurement.

3.1.2 Filter

Filter is used to remove noises in measurement readings. DL -1060 is equipped with
two types of filters: AC filter and digital filter. AC filter is for AC measurements only.

It also affects the speed of the multimet er to yield a measurement reading. Digital
filter further stabilizes the measurement readings by averaging. Both filters are

described in detail in the subsequent sections respectively.

3.1.2.1 AC Filter (AC only)

Definition:

You canreferto Table 3 -2 to set the bandwidth User is allowed to set the bandwidth
for selecting one of the three AC filters (Slow, Medium and Fast) , in order to achieve
either higher accuracy in low frequency measurements or faster AC settling time.

Defaults
The factory defaul tis 20Hz ( Medium ). You can select your filter type as you wish when

setting bandwidth value . The defined selection is stored ina  volatile memory and the
default setting will be restored when the meter is power - off.
Table 3-2
Bandwidth AC Filter (Rseemcc‘)’;z;eri?egae;ir%‘;'ay
3 Hz to 300 KHz Slow 7
20 Hz to 300 KHz Medium 1
200 Hz to 300 KHz Fast 0.1

How to set AC Filter in AC measurements:
You can set the AC Filter either through the front panel operation or through the
remote interface operation.
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Front Panel Operation
1. Press ACV button andthen CONFIG button s as shownin Figure 3-2.

2. Use and buttons tol ocate ABAND WI DTHO submenu, and

to selectit. (There are three options: 3Hz, 20Hz and 200Hz. )
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Figure 3-2
Remote | nterface Operation
From your PC terminal, use the following command to specify the filter type:

DETector:BANDwidth {3]20|200|MIN|MAX}

3.1.2.2 Digital Filter

Definition:

DL-1060 uses an averaging digital filter to yield a reading for display from a speci fied
number of measurement readings in the past. The past measurement readings are

stored in a stack of memory. The number may be in the range of 2 to 100. You
may select one of the two modes of digital filter operations: Moving Average and

Repeating Average.

The moving averag e filter puts the specified number of reading conversions in a

first -in, first -out order. The very first measurement reading simply fills up the stack.

To yield a reading for display, the filter produces an average of the stacked

m easurement readings every time when a new measurement reading is available and
replaces the oldest reading in the stack. In the repeat ing averag e mode, the
multimeter waits for the measurement reading stack to fill up and then take an

average to produce a  reading for display. It then flushes the stack and starts over

with an empty stack. Consequently, the repeating digital filter yields one reading for
display every specified number of measurement readings.

Note: Digital filter is not available for diode, continuity, frequency and period
measurements.
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Default
The digital filter is enabled and is in moving average mode with 10 readings by

default.

Front Panel Operation

How to enable/disable digital filter

1. Press SHIFT+DIGITS button s to switch to the dig ital filter function as shown in
Figure 3 -3.

2. Use and buttons to toggle between options.

3. Press ENTER on OFF to disable the filter. Or Press ENTER on the other two

options to enable it.
4. PressRUNtostat The AFI LTO a lghtsnup wherafitteo r is enabled.
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Figure3 -3
How to configure digita [ filter:
You can configure the digital Filter either through the front panel operation or through

the remote interface operation.

For MODE setting

1. Press SHIFT+DIGITS button s and then use and button s to toggle between

AOFFO, AMOVING AVG 0 and AREPEAT AVG as shownin Figure 3 -4.

2. Press ENTER on your selection
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For READINGS setting
1. After enabling the filter (see above), u se and

Press ENTER to select it. Use and

buttons
100).

shownin Figure3 -5.
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Figure3 -5
Remote Interface Operation

Use the following commands to set your digital filter:

SENSe:AVERage: TCONtrol {MOVing|REPeat}
SENSe:AVERage: TCONtrol?
SENSe:AVERage:COUNt {< value >|MINimum|MAXimum}

SENSe:AVERage:COUNt? [MINimum|MAXimum]
SENSe:AVERage:STATe {OFF|ON}
SENSe:AVERage:STATe?
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3.1.3 Resolution & NPLC Setting

Defini tion

Resolution is the number of digits a multimeter can measure. You can select the
resolution for a specific measurement. The choices for the resolution setting are: 4

1/2, 5 1/2, 6 1/2. For a faster measurement, you can select 0.001 PLC. For a stable,
higher accuracy measurement, 100PLC is suggested to select. However, the NPLC

setting is used for DCV, DCI, Y2 & Y4 functions only. The Table 4 -1 is the
relationship between the resolution and the intergration time. The lowest PLC on each

digit range is the rapidest selection, such as 0.001 PLC at 4 1/2 digits, 0.2 PLC at 5

1/2 didits and 10 PLC at 6 1/2 digits.

In addition, t he resolution setting applies to all math operations under the selected

measurement function. The selected value is stored in a volatile memory and the
setting is only valid for the present measurement function s. You can select different
re solution for different measurement function S.

Default

The default value for the resolution is 6 1/2 digit s with 10 PLC and the default value
will be restored when the meter has been turned off or after a remote interface reset.

The manual selected value for the resolution setting is stored in a volatile memory and
the setting is only valid for the present measurement function. Please refer to Table

1-1 on page 16.

How to set the resolution
The resolution can be set either through the front panel or the remote interface
operation.

Front Panel Operation
There are two ways to set the resolution . The locations of the  buttons are shown with
red rectangle frames in Figure 3-6 and Figure 3-7.

Way One:

1. First select your desired measurem ent function by pressing one of the function
buttons located on the first row of your meter's front panel.

2. Press DIGITS button to select your desired resolution for your measurement.
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Note: When using the Way One to set the resolution, you r options with each press
on the same button are 4 1/2, 5 1/2 and 6 1/2. And under tha DCV, DCI, Y2 & Y4
functions, the NPLC just can be set by pressing CONFIG > NPLC > ENTER > and
> Target NPLC.

Way Two (for DCV, DCI, n 2 & n 4 functions only)

1. Selecta desired function within DCV, DCI, Y2 & YA.

2. Do the procedure CONFIG > NPLC > ENTER > and > Target NPLC to set
NPLC. (Please referto the  Table 3 -1 to set digits.)
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Figure 3-7

Remote Interface Operation

Use the following command s on your PC terminal to set the resolution for your
measurement.

CONFigure:<function> <range>,<resolution>

MEASure:<function>? <range>,<resolution>

SENSe:<function>:RESolution <resolution>

You can specify the resolution in the same units as the measurement function, not in
number of digits.  For instance, specify the resolution in volts and the frequency in
herts. Below are some examples.

CONF:VOLT:DC 10,0.001 (4 1/2 digits on thel0Vdc range)
MEAS: CURR:AC? 1,1E -6 (6 1/2 digits on thelA range)
CONF:FR EQ 1kHz,0.1Hz (1000 Hz input, 0.1Hz resolution)
VOLT:AC:RES 0.05 (50mV resolution on the ac function)

45



3.1.4 Threshold Resistance (Continuity)

Definition

When testing continuity, the beeper goes off when the measured re

sistance is less

than the threshold resistance. The threshold resistance can be set to any value

between 1l n

Default
The

and

factory

1000n

defaul t

for

cont i nuiMYoy sdleatioreisstoed d

in a volatile memory and the default value will be restored after the meter has been

turned off.

How to set the threshold resistance

You can change the threshold resistance only through

Figure 3-8.

Press CONT button and then CONFIG button.
Press ENTER button to access the threshold resistance settings.

3. Use

number to your desired value

and

Press ENTER button

again to confirm the value.
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3.1.5 Range (Manual & Auto)

Definition

When making measurements except CONT, DIODE , TCOUPL, and Temperature
DL-1060 will automatically choose a range for you, or you can select the appropriate
range manually. The difference between auto -range and manual -range is the settling
time. Auto -rang e is a convenient way for you, but manual -rang e can usually speed up
the process.

fthe i nput signal is beyond all owed range, an O
display. The threshold of maximum/minimum readings for each range are 120 % of
the range for maximum and 10% of the range for minimum

Default

The defaultis auto -rang e. The manual selected range is stored in volatile memory and

the default will be restored when the meter is power -off. Please referto Table 1-1 on
chap. fAFactory Default When Power  -ONO.

How to set the auto/manual range:
You can set the auto/manual range eithe r through the front panel operation as shown
in Figure 3-9 or through the remote interface operation.

Front Panel Operation
1. Choose a measurement function

2. Press SHIFT + ESC button to select auto  -rang e feature. Or use and buttons
to manually select a range  (MAN anounciator will lit when manually selecting a
range) .
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Figure 3-9

Remote Interface Operation
Use the following command s from your PC terminal to set the range:
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CONFigure:<function> <range>,<resolution>

ME ASure:<function>? <range>,<resolution>

SENSe: <function>:RANGe <range>

SENSe: <function>:RANGe:AUTO { OFF|ON }

3.1.6 Rate (Integration Time)

Definition

Integration time is the period of time the analog -to -digital (A/D) converter takes to
sample the input sign al. The integration time feature allows user to optimize either

the speed or the resolution, as well as the noise rejection and the accuracy of the
measurement. The unit of the integration time is in PLC (power line cycles). One PLC

for 60 Hz is 16.67 ms , and for 50 Hz is 20 ms.

There are 10 different integration times in DL -1060 for user to select from: 0.001,
0.006, 0.02, 0.06,0.2,0.6, 1,2,10, and1 00PLC.

Default

For DCV, DCI, and resistance measurement, the default integration time is 1 PLC. The
manual selected value is stored in a volatile memory and the default value will be
restored when the meter is power - off.

How to set the integration time:
You can set the integration time either through the front panel operation or through
the remote int erface operation.

Front Panel Operation

Integration time is set indirectly when you select the measurement resolution. Please
refer to chapter 3.1.3 for details about how to set resolution or NPLC. Table 3-1
shows the relationship between the resolution a nd the integration time.

Remote Interface Operation
Use the following commands on your PC terminal to set the resolution.

CONFigure:<  function > <range>, <resolution>
MEASure:<  function >? <range>, <resolution>
SEN Se: < function >:RESolution <resolution>

Or you can set integration time directly by the following commands.
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SENSe:VOLTage:DC:NPLCycles

{0.001 |0.006 |0.02|0.0 6]0. 2|0.6 |1] 2|10] 100 |MINimum|MAXimum}
SENSe:VOLTage:DC:NPLCycles? [MINimum|MAXimum]
SENSe:CURRent:DC:NPLCycles

{0.001 |0.006 |0.02|0.0 6]0. 2|0.6 |1] 2|10] 100 |MINimum|MAXimum}
SENSe:CURRent:DC:NPLCycles? [MINimum|MAXimum]
SENSe:RESistance:NPLCycles

{0.001 |0.006 |0.02|0.0 6]0. 2|0.6 |1] 2|10] 100 |MINimum|MAXimum}
SENSe:RESistance:NPLCycles? [MINimum|MAXimum]
SENSe:FRESistance:NPLCycles

{0.001 |0.006 |0.02|0.0 6]0. 2|0.6 |1] 2|10] 100 |MINimum|MAXimum}
SENSe:FRESistance:NPLCycles? [MINimum|MAXimum]

For frequency and period measurements, aperture time (or gate time) is analogous to
integration time , and you can use the following commands to set it. Specify 10 ms (4
1/2 digits), 100 ms (default; 5 1/2 digits), or 1 second (6 1/2 digits).

SENSe:FREQuency:APERture {0.01]0.1|1|MINimum|MAXimum}
SENSe:FREQuency:APERture? [MINimum|MAXimum]
SENSe:PERiod:APERture {0.01]|0.1|1|MINimum|MAXimum}
SENSe:PERiod:APERture? [MINimum|MA Ximum]
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3.1.7 Sensor Selection for Temperature Measurements

The multimeter supports both thermocouple and RTD. User needs to configure the
multimeter for the right sensor type before they can make temperature
measurements.

RTD

Definition
If you are us ing RTD, the options are: PT100, D100, F100, PT385, PT3916,
user -defined RTD, NTCT and SPRTD. If you need to change the factors that are used

to calculate the temperature in RTD, choose user -defined RTD in which you are able to

change any factors as you wi  sh. The default factors used are listed in Table 3-3:
Table 3-3
Type Alpha Beta Delta R-zero
PT100 0.003850 0.10863 1.49990 100 Y
D100 0.003920 0.10630 1.49710 100Y
F100 0.003900 0.11000 1.49589 100Y
PT385 0.003850 0.11100 1.50700 100Y
PT3916 0.00391 6 0.11600 1.50594 100Y
NTCT 0.003850 0.10863 1.49990 100 Y

Here is the temperature equation that is used to determine the RTD temperature:

When t<0C:
R = Ry[L+ At +Bt? +Ct3(t - 100
When 0C<t<630C:

R =R,(1+ At +Bt?)

Where :
o d 6
A=a%+—o
C 100=
B=-a d0*
C=-a K0®
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If you are using SPRTD(Standard Platinum RTD), select SPRTD and specify the seven
coefficients under SPRTD submenu.

The ITS (International Temperature Scale) -90 standard provide s two reference

equations for Standard Platinum Thermometers covering temperature range from

18.8033K to 1234.93K. However, one SPRTD usually cannot cover the entire range,

so the temperature range is broken up into a few subranges. These subranges depend

on the calibration point of temperature scale and are based on the melting or triple

points of various pure substances. For an exact list of the elements needed and details

on RTD calibration, refer to NIST Technical Not e
I nternational Temperature Scale of 199060. I n each
required for that subrange are listed.

Default
The default sensor type in DL -1060is PT100.

How to set up RTD

You can set up the RTD configuration either through the f ront panel operation or
through the remote interface operation as shown in Figure 3-10 or through the
remote interface operation

Front Panel Operation
1. Press TEMP button to select RTD temperature measurement function.
2. Press CONFIG button.

3. Use and to | ocate SENSOR submenu. Press ENTER to select it.

4. Use and to locate your sensor type . Press ENTER to select your desired

sensor type.
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Figure 3-10
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used in the
to move through the

Choosing USER takes you to a menu where you can specify factors
calculation equation to ob  tain the temperature. Use and

digits and and

value.

to change the numbers to a desired value. Press ENTER to set the

Choosing SPRTD takes you to a menu where you can specify the seven coefficients
that are used to determine the temperature. Use and to move through the

digits and and to change the numbers to a desired value. Press ENTER to set the

value.

2-wire/4 -wire selection

1. Press TEMP button to select RTD temperature measurement function as shown in
Figure 3-11.

2. Press CONFIG button.

3. Use and to locate  TRANSDUCER submenu. Press ENTER to  select it.

4. Use and to locate a desired option. Press ENTER to finish the process.

DL-1060 ‘
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Figure 3-11

Remote Interface Operation

Use the following commands to set up the RTD configur ation.

SENSe: TEMPerature:RTD:TYPE{PT100|D100|F100|PT385|PT3916|USER|SPRTD|NTCT}
SENSe:UNIT {Cel|Far|K}
SENSe:UNIT?

SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:

TEMPerature:RTD:RZERO
TEMPerature:RTD:ALPHa
TEMPerature:RTD:BETA

TEMPerature:RTD:DELTa

{<

TEMPerature:SPRTD:RZERo
TEMPerature:SPRTD:A 4 {<
TEMPerature:SPRTD:B 4 {<

TEMPerature:S PRTD:AX {<
TEMPerature:SPRTD:BX {<

{< value >|MINimum|MAXimum}
{< value >|MINimum|MAXimum}

val ue >|MINimum|MAXimum}

{< value >|MINimum|MAXimum}

{< value >|MINimum|MAXimum}
value >|MINimum|MAXimum}
value >|MINimum|MAXimum}
value >|MINimum|MAXimum}
value >|MINimum|MAXimum}
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SENSe: TEMPerature:SPRTD:CX {< value >|MINimum|MAXimum}
SENSe: TEMPerature:SPRTD:DX {< value >|MINimum|MAXimum}

Thermocouple

Definition

DL-1060 is built -in cold junction comp ensation that can improve the accuracy of thermo
measurements. If you are using th is function, you have to set an adapter type. For
example, through the ATYPEO selections you are available to use a specific adapter K, J, R,
S, T, E, N, B, or C for temperat ure measurement.

Per haps itos not the solution you want according
selection RJUNCTI ON6s REAL or RJUNCTI ON6s SI MULATED
> CONFIG > RJUNCTION > REAL/SIMULATED. This procedure is not for the set tings, but

the function execution. Before executing, please go setting REAL or SIMULATED
peremeters by the procedure SHIFT > TEMP > CONFIG > SIMULATED/REAL.

What 6s the difference between the REAL and the SI M
value is a standa rd value detected from the present internal equipment, i.e. the value

would be frequently influenced and changed at different environments and climates, and it

canbét be adjusted. For the SI MULATED, the SI MULATED
this func tion, you need to be aware that the temperature value from a certain object is

absolute meaningful and accurate, for example 0O (mixed ice and water). After you well

selet the type and matched the correct adaptor, the tested result from the mixed ice and

water is 2 © . At this circumstance, you know the real and tested error is 2 © . So the next

step is to adjust the default value fro m 25 © to 23 ©. Then your following thermocouple
measurements with the simulated function would be accurate.

How to set up thermocouple
You can set up the thermocouple configuration  either through the front panel
operation or through the remote interface op eration.

Front Panel Operation (Unit and Thermocouple configuration)

1. Press SHIFT+ TEMP to choose thermocouple function as shown in Figure 3-12

2. Press CONFIG, and then use and to toggle between options.

3. To configure unit or thermocouple type, press ENTE R on AUNI TOoTYREd
respectively.
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Figure 3-12

Real Temperature Setup

SENSE

8 Or o)
< RANGE + —

3A 10A
RMS RMS

.© ©-

CAT 11000V
CATIl 600V

INPUT
VO -k

1000V
MAX

So0v ek

FUSE:
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1. Selet atype and matched an adaptor correctly as shown in Figure 3-13.
2. Press SHIFT+ TEMP to choose thermocouple function.
3. Press CONFIG, and then use and to | ocate 0 Rpdsst BNTERttD e n
check the present temperature.
4. Press ESC to reach the upper layer.
5. Press and to |l ocate ARJUNCTI ONO, then do the
execute the function.
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Figure 3-13
Simulated  Temperature Setup
1. Select atype and matched an adapt or correctly as shown in Figure 3-14.
2. Press SHIFT+ TEMP to choose thermocouple function.
3. Press CONFIG, and then use and tolocate ARJUNCTI @Nd MUL ATEDO
4, Use and to move through the digits and and to increase or decrease the

numbers to a des ired value .
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5. Press ENTER to execute the function.
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Figure 3-14

Remote Interface Operation
Use the following commands to set up the thermocouple configuration.

SENSe:UNIT {Cel | Far | K}

SENSe:UNIT?

SENSe: TCOuple:TYPE {E|J|KIN|R|S|T}

SENSe: TCOuple:SIMulated {< value >|MINimum|MAXimum}

3.1.8 Remote Interface Selection

The DL -1060 Series provide  USB, GP-IB, and RS -232 C interface s: DL -1060 provides

USB interface , and DL -106 0G/VG provides both GP -IB and USB interfaces, and
DL-106 OR/VR provides both RS -232 C and U SB interfaces, but only one interface can

be activated at a time. If you are using GPIB, you must set the address for the

multimeter. You can set the address to any value from 0 and 31. The address is set to

220 when the multimeter i goryshi pped from the fac

Note: The remote interface can only be set through the front panel opera tions.

How to select a remote interface

1. Press SHIFT + CONFIG buttons. Then use and buttons to | ocate Al N
Press ENTER to select it as shown in Figure 3-15.

2. Use and butt ons to toggl e Iardt ivéR(0BR823Z B.0Press
ENTER on your choice of interface.
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Figure 3-15
How to set the A ddress when using GP -1B
1. Press SHIFT + CONFIG buttons, and then use and buttons to locate

Al NTERFACEO. Press Eadshawint Bigueeld-d&.t it
2. Use and buttons to |l ocate AGPI B0. Press ENTER to
3. Use and buttons to move through the digits and and buttons to adjust

the numbers to a desired GPIB address. Press ENTER to set the address.

Howtoset up RS-232C

The RS-232C interface port of DL -1060R uses 9 -pin D -sub connector. To connect
DL-1060R /VR to a PC or terminal, you must use filnterLink cable 0. This cable is also
called fnull-modem cable 0. If you selected NONE Flow Control , your PC has 25 -pin
connector , or etc. Then prepare a proper cable fo r your configuration. The connecting
diagram is shown below.

DL-1080 InterLink Cable PC
- i DCD @ ) DCD
D-sub 9Pin % RXD o o RXD &
1 5 * TXD @ — — (€3] TXD %
OO0 000 * DTR @ @ DTR %
O\ .27 xono| | ® ® | |oND x
6 9 * DSR % g g?g *
RTS "
4-40 UNC CTS & ® CTS
RI @ Q@ RI
D-sub8 D-sub9 D-sub9 D-sub9
Male Female Female Male

% Used in this Instrument

Howto set the RS-232 C configuration
1. Press SHIFT + CONFIG buttons, and then use and buttons to locate
Al NTERFACEO. Press ENTER t bBgueeld-2&t it as shown

2. Use and buttons t RSA3doc.atkRer eiss ENT E RThenouses e larec t it
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buttons t o | ocat e NDABAARITS o0, RIRARE %0, ASTOP BITS 0, or

AFLOW CONTROLO. Press ENTER to select it

3. Use and buttons to selectthe desired option . Press ENTER to set it.

BAUD RATE: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 , or 115200 (bps)
DATA BITS: 7 BITS or 8 BITS

PARITY: NONE, ODD , or EVEN

STOP BITS:1BITor2 BITS

FLOW CONTROL: NONE or DTR/DSR

Delimiter: LF(fixed)
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3.2 Trigger Operations

The triggering system of the DL -1060 will be explained in this section.
DL-1060 provides a various trigger operations such as trigger mode, trigger source,
and different trigger settings for a specific measurement. The selected setup will be
stored into the volatile memory and it returns to the default mode after power off.
Following Figure 3 -17 describes the detail of the trigger setup.

Bamle=1, TRIGger: COUNT =1

»~

Idle state

¥

[— . TRIGgerCOUNT #1
| Trigger source Waiting for event

TRIGger 20URce IMMediate
TRIGger:30URce: EXTernal
TRIGgerB0UR:BUS
Single Trigger IMaode r

F Y

Samle®1
Delay

¥

Bampling

Trigger Operation Flow Chart

Figure 3-17
The t rigger system is supposed to be in an idle status when DL -1060 is not measuring.
( *(sampling)display will illuminates when measurement is in progress )

When starting measurement after idle status, the trigger system should be in trigger
waiting status. T 0 make is in trigger waiting status, execute one of the following
command via remote interface.

INTiate

READ?

MEASure?

While DL -1060 is in trigger waiting status(Waiting for event), the measurement

operation will starts after execution of trigger delay, w hen the trigger condition
matches by detecting trigger signal from the selected trigger source etc. The
operation form the front panel will always be trigger waiting status then receives

trigger signal at any time.
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3.2.1 Trigger Mode

There are three tri  gger modes in DL -1060: auto, immediate, and single triggering.
You can specify the trigger mode for your measurement. The factory default is auto
triggering when the meter is power -on.

A. A uto Triggering Mode (Front Panel Operation only)

Definition

Auto triggering takes continuous readings at a fastest rate possible for the present
measurement. The rate of taking readings depends on the current settings. This
function is only available through the front panel. The auto triggering is also the
default for trigger mode in DL -1060.

How to use Auto Trigger
1. Press SHIFT and TRIGGER on the front panel to enable auto trigger mode as
shown in Figure3 -18.

Note: This operation is only used to return from Single Triggering Mode.

Figure 3-18

B. Internal Immediate Trigger Mode (Remote Interface Operation Only)

Definition

The immediate triggering mode is only available through the remote interface
opera tions and it is the default for the remote interface operations. When the meter is
in immediate trigger mode, a trigger will be issued immediately as soon as the meter
is in fAwait for evento state.

59










































































































































































































































