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Safety Notices

Review the following safety precautions
carefully before operating the
instrument to avoid any personal injuries
or damages to the instrument and any
products connected to it. To avoid
potential hazards use the instrument as
specified by this

Use Proper Power Cord.

Only the power cord designed for the
instrument and authorized by local
country could be used.

Ground The Instrument.

The instrument is grounded through the
grounding conductor of the power cord.
To avoid electric shock, the instrument
grounding  conductor(s) must be
grounded properly before connecting
with the input or output terminals of the
instrument.

Connectthe T est Leads Correctly
Please connect the test leads strictly in
accordance with the operation method
introduced in this manual.

Observe All Terminal Ratings.

To avoid fire or shock hazard, observe all
ratings and marks on the instrument.
Foll ow t he user 0s
ratings information before connecting.

Do Not Operate Without Covers.
Do not operate the instrument with
covers or panels removed.

Use Proper Fuse.
Please we the fuse with specified
voltage and current rating .

Avoid Circuit or Wire Exposure.

Do not touch exposed connections and
components when power-on.

Do Not Operate With Suspected
Failures.

u s e suSpkcted udanth@e acculs yto the

instrument, have it
qualified service personnel
further operations.

inspected by
before

Keep Well Ventilat ion.

Inadequately ventilated will cause the
temperature rises and damage the
device. Please keep wellventilation and
check the intake and fan regularly.

Do Not Operate
Conditions.

in  Wet/Damp

In order to avoid short circuit to the
interior of the device or electric shock,
please do not operate in a humid
environment.

Do Not Operate i
atmosphere.

n an Explosive

In order to avoid damages to the device
or personal injury, please operate far
gway febie an éxplasive dtnoosphetiee r

Keep Product Surfaces Clean and
Dry.

In order to prevent the performance of
the device from influencing by dust or
water in air, please keep the surface of
device clean and dry.
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Safety Terms and Symbols

Terms in This Guide . These terms may appear in this guide:

WARNING

Warning statements indicate the conditions or practices that could result in
injury or loss of life.

CAUTION

Caution statements indicate the conditions or practices that could result in
damage to this product or other property.

CAT I (1000 V)

IEC Measurement Category Il. The maximum voltage can be measured by
HI-LO terminal is 1000 Vpk.

CAT 11 (600 V)

IEC Measurement Gategory Il. Inputs may be connected to mains (up to 600
VAC) under Category Il over voltage conditions.

> B> b D

Terms on the Product:  These terms may appear on the product:

DANGER indicates an injury or hazard that may immediately happen.
WARNING indicates an injury or hazard that may immediately happen.
CAUTION indicates that a potential damage to the instrument or other property

might occur.
Symbols on the Product: These symbols may appear on the Instrument:
Hazardous Refer to Protective Chassis Ground Earth Ground
Voltage Instructions Earth

Terminal
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DM3058 Digital Multimeter Overview

RIGOL DMS3058 isan instrument especially designed for the needs of high-precision,
multifunction, and automation measurements. It realized a combinatio n of basic
measurement function and multifold math function s as well as Random Sensor
measuremernt function.

The DM3058 holds a high-resolution monochrome LCD display system with clear
keyboard layout and operation hints to make it easier and agility to use. Besides, it can

support multi-interface such as RS232, USB, LAN and GPIB also for Udisk. Meanwhile,
you can also operate it at will via Virtual Terminal Display and Control as well as
Remote Network Access.

Main features:

Rear 5 %2 digits resolution

Measurement speed: 2.5, 20 and 120 reading/s.

Double Display function enables to display two types of characteristic for one
signal synchronously.

Preset and Ordinary dual mode directly switch. Preset mode enable to stored
configuration quickly.

Three types of way for setting Power Supply: Power on, Default, Switch.
Measuring Speed: 2.5reading/s, 20reading/s and 120reading/s.

DC Voltage Range 200mV ~ 1000V.

DC Current Range 200uA ~ 10A.

True-RMS, AC Voltage Range200mV ~ 750V.

True-RMS AC Voltage Current 20mA ~ 10A.

Resistance Range 200n~ 100Mn, 2, 4 Wire Resistance Measurement
Capacitance Range 2nF ~ 10000uF.

Frequency Range 20Hz~ 1MHz

Continuity and Diode Test.

Random Sensor Measurement function” Built-in Thermocouple compensate in
Cold Terminal.

Abundant Math operations: Max, Min, Average, P/F, dBm, dB, Relative
Measurement, Standard Deviation and Vertical chart.

Configuration clone for backup all the configuration within instrument into other
DM3058 via U-disc or Clone.

Built-in 10 groups of Save Configuration could be easily Save or Recall and Config
by Remote Control System.

Support USB, GPIB, R&32 and LAN remote control as well as USBTMC 488.2
Basic, LX}C Criterion and SCPI Language.

In possession of compatible Commands with both Agilent 34401A and Fluke 45.
Three kinds of management for Power Supply include PwrOn, Default and Power.
Chinese and English Menu and Help System Online.

Provides with Control Software on PC and Edit Software for Random Sensor
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Structure of this Document

Chapter 1 Performance & Specifications
List the Performance specifications of DM3058 series.

Chapter 2 Quick Start
Help users to be familiar with the operating skills of DM3058.

Chapter 3 Performance Test
Introduce how to test the performance so as to know about its current state of
DM3058 well.

Chapter 4 Calibration
Guide you how to calibrate DM3058.

Chapter 5 Disassembly & Assembly
Introduce how to disassemble and assemble DM3058 in orderto know about more
details about its structure.

Chapter 6 Troubleshooting & Maintenance
Provide the methods of troubleshooting and general care.

Chapter 7 Service & Support
Information about Service and Support and the like.
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Chapter 1 Performance & Specifications RIGOL

Chapter 1 Performance & Specifications

This chapter covers the following topics:

A General Technical Specifications

A Electric Technical Specifications
DC Characteristics
AC Characteristics
Frequency/Period Characteristics
Capacitance Characteristics
Other Measurement Characternstics
Application of Analog Filter

Service Guide for DM3058 1-1
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General Technical Specifications

Power Supply :

AC 100V ~ 120V, 45 Hz ~ 440 Hz
AC 200V ~ 240V, 45 Hz ~ 66 Hz
Power consumption: 20 VA peak value

Dimension :
Height: 107.0 mm
Width: 231.6 mm
Depth: 290.5 mm
Weight: 2.5 kg

Display :
256x 64 LCDdisplay, support dual display, menu, Chinese and English languages,
operation help.

Worki ng Environment

PrecisionO N ~ 50 N, 80% R.H., 40 N, No coagulation.

Storage Temperate: -20 N ~ 70 N .

Impact and Shake: According with MIL-T-28800E, Il level, 5 Level (Only Sine).
Height above sealevel: upper limit 3000 m.

Safety :

According with IEC61010-1: 2001.
Measure CAT 11000 V, CAT Il 600 V.
Class of pollution: 2.

Remote Interface : GPIB, 10/100Mbit LAN, USB2.0 Full Speed Device & Host
(Support U-disk) and RS232interface.

Programming Language : RIGOL 3(®8 SCPI, FLUKE45, Agilent 34401A.
LXI Compatibility : LXI Class C, Version 1.1.

Warm -up Time : 30 mins.

1-2 Service Guide for DM3058



Chapter 1 Performance & Specifications RIGOL
Electric Technical Specifications
DC Characteristics
Accuracy Speci fications (% of reading + % of range) [
Test Current Temp_e_rature
Function Range @ or Burden 1 Year Coefficient
23N+5N ON to18 N
\oltage 28 N 1055 N
DC Voltage 200.000 mV 0.015 + 0.004 0.0015 + 0.0005
2.00000 V 0.015 + 0.003 0.0010 + 0.0005
20.0000 V 0.015 + 0.004 0.0020 + 0.0005
200.000 V 0.015 + 0.003 0.0015 + 0.0005
1000.00 V4 0.015 + 0.003 0.0015 + 0.0005
DC Current® 200.0007 A <8 mV 0.055 + 0.005 0.003 + 0.001
2.00000 mA <80 mV 0.055 + 0.005 0.002 + 0.001
20.0000 mA <0.05 V 0.095 + 0.020 0.008 + 0.001
200.000 mA <05 V 0.070 + 0.008 0.005 + 0.001
2.00000 A <0.1 V 0.170 + 0.020 0.013 + 0.001
10.0000 AP! <0.3 V 0.250 + 0.010 0.008 + 0.001
Resistance’ 200.000 h 1 mA 0.030 + 0.005 0.0030 + 0.0006
2.00000 k 1 mA 0.020 + 0.003 0.0030 + 0.0005
20.0000 k 1007 A 0.020 + 0.003 0.0030 + 0.0005
200.000 k n 107 A 0.020 + 0.003 0.0030 + 0.0005
2.00000 Mt 17A 0.040 + 0.004 0.0040 + 0.0005
10.0000 M i 200nA 0.250 + 0.003 0.0100 + 0.0005
100.000 M h i/lof? nA|l 10 175 +0.004 0.2000 + 0.0005
Diode Test 2.0000 1 mA 0.05 + 0.01 0.0050 + 0.0005
Continuity 2000 n 1 mA 0.05+0.01 0.0050 + 0.0005
Remarks:

[1] Specifications are for 0.5 hour warm-up, fiSlowd measure and calibration temperature 18 N ~

28N .

[2] 20% over range on all ranges except for DCV 1000V, ACV 750V, DCI 10 A and ACI 10 A.
[3] Specifications are for 4-wire measure or 2-wire measure under fiREF operation. + 0.2 n of
extra errors will be generated when perform 2 -wire measure without fREF operation.

[4] Plus0.02 mV of error per 1V after the first +500 VDC
[5] 30 seconds OFF after 30 seconds ON is recommendor the continuous current higher than DC
7 A or AC RMS 7A.
[6] Accuracyspecifications are only for Input terminal measuring. The typical value of current
under measure is 1 mA. Voltage drop at the diode junction may vary with changes of current

supply.

DC Voltage

Input Resistance: 200 mV and 2 Vrange 10 Mnor >10 G nselectable

(Input signals which exceed +2.5 V in these ranges will pass the 100 k n
(typical) clamp resistance).
20V, 200 V and 1000 V range

<90 pA, 25 N

10MA N2 %
Input offset current:

Service Guide for DM3058 1-3
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Chapter 1 Performance & Specifications

Input Protection: 1000 V on all ranges

CMRR(common mode rejection ratio):

NMRR(normal mode rejection ratio):

120dB (Forthe 1k n u n b a tesistarcein LO lead,
maximum + 500 VDQ.

80 dB at fslowd measurement rate

Add 20 dB when open the fAC filtero (Settling time adds
0.35 s (source impedance near zero))

Resistance

Measurement Method: 4-wire resistance or 2-wire resistance optional
For current source refer to LO input.

Open-circuit Voltage: P/Fin<8 V.

Max. Lead Resistance: 10% of rangess, on the range of 200 n, for each lead.
1 k 1y on all other ranges, for each lead.

Input Protection: 1000 V on all ranges.
DC Current
Shunt Resistor: 20071 A sampling voltage<8mV

2 mA sampling voltage<8 OmV
1n f20 mA, 200 mA
0.01n f cArl0A
Input Protection: Rear panel: accessible10 A, 250 V fast-melt fuse
Internal 12 A, 250 V slow-melt fuse

Continuity / Diode Test

Measurement Method: 1 mA £5% current source, <8 V open-circuit voltage

Response Time: 123 samples / sec, with beeper
Continuity Threshold: Adjustablefrom1n t o 2000
Input Protection: 1000 V

Setting time attentions

The setup time about voltage measurement is influenced by source resistance and media
characteristics of cable as well as input signal.

1-4
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RIGOL

AC Characteristics

Accuracy Specifications

(% of reading + % of range)

Temperature
. 2l Frequency 1 Year Coefficient
ilils Range Range 23N +5N |ON to18 N
28 N to55 N
True RMS AC 200.000 mV | 20 Hzi 45 Hz 1.5+0.10 0.01 + 0.005
Voltage!® 45 Hzi 20 kHz 0.2 +0.05 0.01 + 0.005
20 kHz ' 50 kHz 1.0 + 0.05 0.01 + 0.005
50 kHz ' 100 kHz 3.0+ 0.05 0.05 + 0.010
2.00000 V 20 Hz1 4 5Hz 1.5+0.10 0.01 + 0.005
45 Hzi 20 kHz 0.2 +0.05 0.01 + 0.005
20 kHz ' 50 kHz 1.0 + 0.05 0.01 + 0.005
50 kHz ' 100 kHz 3.0+ 0.05 0.05 + 0.010
20.0000 V 20 Hz71 45 Hz 1.5+0.10 0.01 + 0.005
45 Hzi 20 kHz 0.2 +0.05 0.01 + 0.005
20 kHz ' 50 kHz 1.0 + 0.05 0.01 + 0.005
50 kHz ' 100 kHz 3.0+ 0.05 0.05 + 0.010
200.000 V 20 Hz71 45 Hz 1.5+0.10 0.01 + 0.005
45 Hzi 20 kHz 0.2 +0.05 0.01 + 0.005
20 kHz ' 50 kHz 1.0 + 0.05 0.01 + 0.005
50 kHz ' 100 kHz 3.0+ 0.05 0.05 + 0.010
750.000 V 20 Hz71 45 Hz 1.5+0.10 0.01 + 0.005
4 5Hz1 20 kHz 0.2 +0.05 0.01 + 0.005
20 kHz ' 50 kHz 1.0 + 0.05 0.01 + 0.005
50 kHz'i 100 kHz 3.0 + 0.05 0.05 + 0.010
True RMS AC 20.0000 mA | 20 Hz - 45 Hz 1.5+0.10 0.015 + 0.015
Current® 45 Hz - 2 kHz 0.50 + 0.10 0.015 + 0.006
2 kHz - 10 kHz 2.50+0.20 0.015 + 0.006
200.000 mA | 20 Hz- 45 Hz 1.50 + 0.10 0.015 + 0.005
45 Hz - 2 kHz 0.30 +0.10 0.015 + 0.005
2 kHz - 10 kHz 2.50 +0.20 0.015 + 0.005
2.00000 A 20Hz - 45Hz 1.50 + 0.20 0.015 + 0.005
45 Hz - 2 kHz 0.50 +0.20 0.015 + 0.005
2 kHz - 10 kHz 2.50 +0.20 0.015 + 0.005
10.0000 A” 20Hz- 45 Hz 1.50 +0.15 0.015 + 0.005
45 Hz - 2 kHz 0.50 + 0.15 0.015 + 0.005
2 kHz - 5 kHz 2.50 +0.20 0.015 + 0.005
Additional wave crest factor error (not Sine)  [®
Wave crest coefficient Error (% range)
1-2 0.05
2-3 0.2
Remarks:
[1] Specifications are for 0.5 hour warm-up, fiSlowd measure and calibration temperature 18N ~
28N .

[2] 20% over range on all ranges except for DCV 1000V, ACV 750V, DCI 10 A and ACI 10 A.

[3] Specifications are for amplitude of sine wave input >5% of range. 750 V range limited to 8x107
Volt-Hz. For inputs from 1% to 5% of range and <50 kHz, add 0.1% of range additional error.
For 50 kHz to 100 kHz, add 0.13% of range.
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[4] Specifications are for sine wave input >5% of range. Add 0.1% of t he range for the sine wave
input is 1% ~ 5% of the range.

[5] 30 seconds OFF after 30 seconds ON is recommendor the continuous current higher than DC
7 Aor AC RMS 7A.

[6] For frequency<100 Hz

True RMS AC Voltage
Measurement Methad: AC coupled true RMS measure- up to 1000 V DC bias are permitted on
every range.

Crest factor: O &t full scale

Input Impedance: 1 Mnt 2% in parallel with 100 pF on any ranges
Input Protection: 750 VRMSon all ranges

AC filter bandwidth: 20 Hz ~ 100 kHz

CMRR(common mode rejection ratio): 60 dB (For the 1 k fmbalance resistance amongLO lead and
<60 Hz, maximum + 500 VDQ.

True RMS AC Current

Measurement Method: DC coupled to the fuse and shunt. AC coupled true RMS measurement
(measures the ac component only)

Crest factor: Crest factor on fullrange O 3

Max. Input: The DC + AC current peak value <300% of the range. The RMS current
including DC current is <10 A.

Shunt Resistor: 0.01n f20Ar10 A
1n f 6 mA 200 mA

Input Protection: Rear panel: accessible 10A, 250 V fast-melt fuse

Internal 12 A, 250 V slow-melt fuse

Setting time attentions

Make sure that the RC return on input terminal has been in a stable state completely (higher than 1
s) before accurate measurement.

Input >300 Vrms (or >5 Arms) will cause the self heating of the signal conditioning component to
generate error, this error is included in the characteristics of the instrument. Internal temperature
variation results from the self heating will cause additional an error on ac range that is lower than
0.03% of readings, and it will disappear after a few minutes.
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Frequency/Period  Characteristics
Accuracy Specifications (% of reading)
Temperature
Function Range Frequency 1 Year Coefficient
Range 23 N £5N ON to18 N
28 N to55 N
Frequency 200 mVto | 20 HzT 2 kHz 0.01 + 0.003 0.002 + 0.001
Period 750 V2 2 kHzi 20 kHz 0.01 + 0.003 0.002 + 0.001
20 kHz T 200 kHz 0.01 + 0.003 0.002 + 0.001
200 kHzi 1 MHz 0.01 + 0.006 0.002 + 0.002
20 mA to | 20 Hz1 2 kHz 0.01 + 0.003 0.002 + 0.001
10 AP 2 kHzi 10 kHz 0.01 + 0.003 0.002 + 0.001

Rremarks:

[1] Specifications are for 0.5 hour warm-up.

[2] Except for special marks, the ACinput voltage is 15% to 120% of range when <100 kHz, and
40% to 120% of range when >100 kHz. 750 V range is limited to 750 VRMS.200mV range is
for full scale or higher. For inputs between 30 mV and 200mV, multiply total % of reading error

by 10.

[3] For AC input current from 15% to 120% of range except whe re noted. 20 mA range
specifications are for full scale. For inputs from 5 mA to 20 mA, multiply total % of reading
error by 10. 10 A range is for AC input current from 25% to 100% of range.

Frequency and Period

Measurement Method: Reciprocatcounting technique. AC-coupled input using the ACvoltage or AC
current measurement function.

Measurement attentions

All frequency counters are susceptible to error when measuring lowi voltage, lowi frequency signals.
Shielding inputs from external noise pickup is critical for minimizing measurement errors.

Setting time attentions

Errors will occur when attempting to measure the frequency or period of an input following a dc
offset voltage change. The input blocking RC time constant must be allowed to fully settle (up to 1
sec) before the most accurate measurements are possible.
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RIGOL Chapter 1 Performance & Specifications

Capacitance Characteristics

Accuracy Specifica tions (% of reading + % of range) (L2

Temperature
. 2 1 Year Coefficient
Function Range 12 Test Current 23N £ 5N ON to18 N
28 N to55 N
Capacitance | 2.000 nF 200 nA 3+1.0 0.08 + 0.002
20.00 nF 200 nA 1+05 0.02 + 0.001
200.0 nF 27A 1+05 0.02 + 0.001
2.0007F 107 A 1+05 0.02 + 0.001
2007 F 100T A 1+0.5 0.02 + 0.001
100007 F 1 mA 2+05 0.02 + 0.001
Remarks:

[1] Specifications are for 0.5 hour warm-up and fAREF® operation. Using of non-film capacitor may
generate additional errors.
[2] Specifications are for from 1% to 120% ranges on 1nF range and from 10% to 120% on other

ranges.
Capacitance

Measurement Method:  Current input with measurement of resulting ramp.
Connection Type: 2-wire

Input Protection: 1000 V on all ranges

Measurement attentions
Measurement of small capacitance is easily affected by external noise thus to cause measurement
error, disable input will reduce this error.
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Other Measurement Character istics

Triggering and Memory

Samples per Trigger: 1to 2,000
Trigger Delay: 8 ms to 2000 ms
External trigger input:
Input Level: TTL compatible (High level when left trigger input open)
Trigger Condition: Selectable Rsing, Falling, Low-level, High-level.
Input Impendence: >20kn, in par apFD@doupled t h 400
Min Pulse Width: 500 Ts
VMC Output:
Electric Level: TTL compensate (Input>=1 kn load)
Output polarity: positive, negative (selectable)
Output impedance: 200 n, typical

Arbitrary se nsor measurement

Support for multiply types of sensor such as Thermocouple, DC Voltage, DC Current, Resistance
(2-wire or 4-wire) and Frequency output; With thermocouple compensation at cold junction.

Output Polarity:  straight polarity and negative polarity optional

Preset ITS90 transform of B, E, J, K, N, R, S and T thermocouple and transform of platinum Pt100,
Pt385 resistance temperature sensor

Math function
Pass/Fail RELative Maximum/Minimum/Average, dBm, dB, Hold, Histogram, standard deviation.

History function
Volatile Memory: 2000 reading history record.

Nonvolatile Memory:

10 groups history data storage (2000 readings/group)
10 groups sensor data storage (1000 readings/group)
10 groups instrument settings storage

10 groups random sensor settings storage

Support U-disk external storage extend
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Application of Analog Filter

The analog filter of DM3058 can be used to reduce the influence to measured results from AC
component in DC mode. For the most measures, the filter may not require, but sometimes it can
improve the DC measurement. For instance, if the DC electrical source to be measured has a big AC
ripple, it can be red uced by the analog filter.

The analog filter cannot be used to filter the internal noise inside the meter, and which is no use
when measure short circuit in DC mode or measure the output of precise DC calibration instrument,
furthermore, on the contrary, it may lead | in additional noise and a bigger reading offset. To reduce
the offset, the multimeter should be cleared under the selected range and reading rate before using
the analog filter. 1f you cannot clear the multimeter, the measured results will hav e errors as shown
in table A1 and A2. For other ranges and reading rates exclusive of the list, the additional error can
be omitted.

Table Al: Analog Filter Error in DCV measurement

Range Reading Rate Additional Analog Filter Error
200 mV Slow 107V
Medium 207V
Fast 207V
2V Slow 157V
Medium 207V
Fast 207V
20V Slow 0.8 mV
Medium 1mV
Fast 1mV

Table A2: Analog Filter Errorin DC | measurement

Range Reading Rate Additional Analog Filter Error
2007 A Slow 0.002% range
Medium 0.005% range
Fast 0.005% range
20mA, 2 A Slow 0.040% range
Medium 0.060% range
Fast 0.080% range
200 mA Slow 0.004% range
Medium 0.010% range
Fast 0.010% range
10A Slow 0.008% range
Medium 0.010% range
Fast 0.010% range
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Chapter 2 Quick Start

RIGOL

Chapter 2 Quick Start

The chapter mainly covers the following topics:

A

> > > >

General Inspection
Inspect the Instrument
Check the List of Accessories

Handle Adjustment
Front Panel
Rear Panel

User Interface
Double Display
Single Display
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General Inspection

Inspect the Instrument

Keep the damaged shipping container or cushioning material until the contents of the
shipment have been checked for completeness and the instrument has been checked
mechanically and electrically.

In case of any damage, or defect, or failure, notify the RIGOL Sales Representative.
If the shipping container is damaged, or the protective material shows signs of stress,
notify the carrier as well as your RIGOL sales office. Keep the shipping materials for
the carrierdés inspection.

RIGOL offices will arrange reparation or replacement at RIGOL6s opti on wi t hi
waiting for claim settlement.

Check the List of Accessories

Check your accessories whetheraccord with the list RIGOL provides. If not, please
contact RIGOL Sales Representativeor sales office.

The list of accessories is given as follows:

A Power Cord that fits the standard of destination country

A USB Data Cable

Two Test Leads (red/black)

Two Alligator Clips (black and red)

A backup fuse

Quick Guide

Userds Guide and Ap-ROM)cation software (CD
Testing Certification

Packing List
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Handle Adjustment

To adjust the handle position of DM3058 Digital Multimeter, please grip the handle by
the sides and pull it outward. Then, rotate the handle to the desired position as shown
in figure 2-1, figure 2-2.
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Figure 2-1 The Method of Adjusting Handle
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Figure 2-2 Adjustable Positions for Handle
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Front Panel

LCD Display
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Figure 2-3 Sketch map of Front Pand
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Rear Panel
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(IEEE--488)

Current Input Fuse Power Socket

USB Device RS232 power Euse

AC Voltage
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Figure 2-4 Sketch map of Rear Panel
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