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| . Product Overview

The M6013 Capacitance Tester is a powerful and versatile instrument for capacitance measurement. It
has an automatic range-switching function and a 128 X64 dot-matrix LCD screen for clear 5-digit
display. With a regular measurement range from 0.01 pF to 47 mF (47000 pF) and an extended range up
to 470 F for supercapacitors, it can measure various capacitors. Boasting high speed and 1% measure-
ment accuracy. Measuring a 2200 pF capacitor takes only about 0.2 seconds to complete. It meets the
capacitance measurement needs of both DIY enthusiasts and professional engineers.

II. Product Features

« All-range Capacitance Compatibility: Spans 0.01 pF to 470 F, precisely detecting differences in tiny
picofarad capacitors and stably measuring farad-level supercapacitors.

« Intelligent Range Switching Features an automatic range function for optimal range matching
based on capacitor capacitance, enhancing efficiency. Also supportsmanual switching to meet pre-
cise measurement needs in professional settings, combining convenience and flexibility.

« ESR Estimation and Display: Estimates and shows ESR within specific ranges (47 nF - 47 pF, 47 pF -
47 mF, 47 mF - 470 F), enabling users to roughly assess electrolytic capacitor quality and providing a
strong reference for performance evaluation.

« Nominal Capacitance Deviation Percentage In the ranges of 47 nF to 47 pF and 47 pF to 47 mF, it
displays measured capacitance, nominal value, and theirdeviation percentage simultaneously, offer-
ing an intuitive and quantitative reference for assessing capacitance accuracy and facilitating quick
determination of component performance compliance.
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o D-value and Q-value Estimation: Estimates and displays the D-value (Dissipation Factor) and Q-value
(Quality Factor) of capacitors within specific ranges (47 nF - 47 pF, 47 pF - 47 mF, 47 mF - 470 F),
helping users understand capacitor characteristics from multiple aspects.

« Capacitance Discharge Assistance: The instrument provides discharge assistance for small-
capacity capacitors. For high-capacity ones with high capacitance voltages and large stored energy (W
=1/2 X C X U?). The internal discharge function of the instrument is limited. So, it's strongly advised to
use proper power resistors to pre-discharge all test capacitors to prevent instrument damage from
excessive capacitor energy.

lll. Technical Parameters

Accuracy (Refer tL(: lt)h(eoralrzoe table) Battery alkgl;:eAgalétS:ries
Range 0.01pF ~470.00F External Power Supply DC 5V Micro USB
Resolution 5digits Operating Current (Refer Sm:l)l‘gaz:\amo“em
Measurement Voltage <0.8V Battery Life (R;z()t:‘rzl:; »
Clamping Voltage 10penr;;rlc‘5i5t)\\foltage) Weight 140g
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Range

Accuracy

(Zeroing, testing 1 nF, 1 uF, 1000 uF respectively)

Refresh Time

Manual Mode

Auto Mode

1%+2 digits

0.01pF to 47.000nF (Refer to 1 kHz standard capacitor) ~0.2stols
1%+1 digit
47.00nF to 47.000uF (Refer to 1 kHz standard capacitor) ~0.2sto4s
1to 3%+1 digit
41.00uF to 47.000mF (Refer to 100 Hz standard capacitor) ~0.2st0 30s
3t0 12%+1 digit
47.00mF to 470.00F ~15sto 135s

(Large-capacity capacitors will have larger errors)

According  to  the
different  capacitance
values, the measure-
ment time is from 0 to 2
seconds or longer.
The larger the capaci-
tance value, the longer
the measurement time.

*The dielectric material needs sufficient stabilization time, so the test time for farad-level capacitorsis longer.

Notes:

o Test lead factors affect measurement accuracy; longer leads and greater distances between them
make accuracy more vulnerable. For picofarad-level capacitor measurement, use the shortest test

leads possible.

 Also, note the surrounding electromagnetic interference (EMI) and radio frequency (RF) noise as they
impact picofarad-level measurements. Moreover, the human body, being a conductor, can interfere

with picofarad-level readings.

o When using an external power supply, ensure proper grounding for accurate measurements.
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IV. Overall Introduction

1. Panel YE] carncitormerer
@ Battery level @ AUTO / MANUAL range

(3 Capacitance reading @ Estimated capacitor ESR value
® D-value / Q-value ® Tolerance

@ Standard Value

2. Buttons AutoRanging Capacitance Meter

(1) POWER[ () ]
Press and hold the power button to turn on the meter.
In the powered-on state, press the power button to turn it off.
(2) ZERO [ [zero] ]
« Capacitance zeroing method: (open-circuit zeroing)
Insert the test leads into the positive and negative jacks respectively. Then, keep the two ends of the test

leads unconnected to anything and in an open-circuit state. Press the "ZERO" button, and the screen will
display "ZEROING". Wait for the zeroing to finish before starting the test.

*If an array socket is used, it also needs to be in an open-circuit state for zeroing.
« ESR, D-value and Q-value zeroing method: (short-circuit zeroing)
Insert the test leads into the positive and negative jacks respectively. Then, clamp the two ends of the

test leads together to keep them in a short-circuit state. Press the "ZERO" button, and the screen will
display "ESR ZEROING". Wait until the zeroing process is completed and then start the test.
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(3) MODE RANGE [ [%55]

« AUTO Mode: r—li
Briefly press the "MODE RANGE" button. When "AUTO" ‘2047-3\5 %&rﬂg
is displayed in the upper left corner of the LCD screen, Eatr o m = }

it indicates that the current measurement range is in
the automatic switching mode. In the automatic mode,
the capacitance meter will automatically select the
most suitable range for testing. Direct Jack

Negative
« MANUAL Mode:

\ Range Switch
\ Butt

Test Clip Jack |

Negative

Direct Jack
Positive

In the "AUTO" mode, press the "MODE RANGE" button

again. When "MANUAL" is displayed in the upper left corner of the screen, it indicates that the range is
switched to the manual switching mode. In this mode, repeatedly press the "MODE RANGE" button, and
the capacitance meter will cyclically switch among the four ranges:

0 - 47 nF, 47 nF - 47 pF, 47 pF - 47 mF, and 47 mF - 470 F.
3. Sockets
(1) Test Clip Jacks

o The meter has two jacks where standard crocodile clips can be directly inserted. The red jack is for the
positive pole and the black one for the negative pole, used for regular capacitance measurement.

« For picofarad-level SMD capacitors, it's recommended to use dedicated SMD clip-on probes (purchased
separately) for stable and accurate measurement connections.
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(2) Straight Jacks
The four holes on the left side are the negative poles (close to the
black jack), and the four holes on the right side are the positive
poles (close to the red jack). Plug-in capacitors can be inserted

into the corresponding jacks according to the polarity of their
pins to start the test.
4. Power Supply Mode

(1) USB Power Supply

It supports power supply via the DC 5V Micro USB interface.
When using a USB as the power source, ensure good grounding
to guarantee the normal and stable operation of the meter.

Notes: If the grounding is poor, noise will affect the readings of

Micro USB
Power Port ™

support /
Frame

picofarad-level capacitors and cause fluctuations. So, when measuring such capacitors, it's recommend-
ed to use batteries as the power source first. If USB power supply is chosen, the negative terminal of the

test terminal can be grounded.
(2) Battery

The battery compartment is located beneath the battery cover, where two AA batteries can be installed

to power the instrument.

5. Support Frame

The back of the meter is equipped with an adjustable support frame. Adjust it to keep the instrument in a
stable standing state for users to quickly read the values. When the support frame is not needed, you can
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press the two buckles on the upper part of the support frame to lock it.
V. Main Function

As a professional capacitance tester, the M6013 is designed for accurate capacitance measurement. It
features an ultra-wide range spanning 0.01 pF to 470 F, catering to the measurement needs of capacitors
across various specifications, from tiny components to large farad-level supercapacitors.

1. Operation Steps

« Power On: Install the batteries or connect the external power supply properly, and then press and hold
the power button to turn on the instrument.

« Connection: Insert the test clips correctly into the test jacks.

« Mode: Press the range mode button to switch to the AUTO (automatic mode) or select an appropriate
MANUAL (manual range) mode.

« Zeroing: Keep the two test clips in an open-circuit state and press the ZERO button to zero.

« Testing: Wait for the zeroing process to end, and then connect the test clips to the pre-discharged
capacitor's pins (red to positive, black to negative).

« Display: The meter will automatically detect and display the measurement result after connection.

« Completion: Disconnect the test clips from the capacitor, press the power button to turn off the instru-
ment. (For long-term non-use, remove the batteries.)

2. Capacitance Discharge

Before testing a capacitor, it must be discharged. Discharge it according to approximately 5 time con-

stants (time =5 X R X C, where R is the resistance value and C is the capacitance value) to ensure that
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the capacitor is fully discharged and avoid potential risks caused by residual charge.

Notes: Although the internal protection against electricity design of this capacitance meter aims to
prevent high voltage to a certain extent, it should be clearly noted that this protection is not 100% effec-
tive. If the capacitor is not discharged in advance, strong surge current and voltage may be generated
during measurement, which will most likely cause irreversible damage to the capacitance meter, thereby
affecting the normal use of the meter and the smooth progress of the measurement work.

3. Picofarad-level Capacitance Measurement

Since the capacitance values of picofarad-level capacitors are relatively small, their measurement results
are more easily affected by test environment factors. Therefore, when using this meter to measure pico-
farad-level capacitors, it is recommended that you take effective anti-interference measures, such as
ensuring that the test environment is far away from strong electromagnetic interference sources and
trying to shorten the length of the test leads as much as possible, so as to ensure the accuracy of the
measurement results.

4. Farad-level Capacitance Measurement

Measurement Process: Wait for the dielectric to stabilize (ensure that ions are away from the terminals,
which takes about 5s) = Measure the ESR value of the
capacitor — Charge the capacitor for 5 - 120s (using a

Steady time

fixed voltage and a precision resistor) = Wait for the
dielectric material to stabilize again (wait for ions to be
away from the terminals, which takes about 5s) —
Measure the increased voltage of the capacitor — Calcu-

ESR Measure Charging

steady time

Capacitor Voltage

late the capacitance value of the farad-level capacitor. Time
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Display Feedback: During the entire measurement process, the meter display screen will successively
show the prompt messages of "discharging.." (discharging), "charging.." (charging), and
"calculating..." (calculating). After the complete measurement cycle is completed, the capacitance value
will be displayed on the screen.

Precautions: In the actual measurement of farad-level capacitors, some manufacturers recommend
reserving 30 minutes for stabilization time or adopting different methods such as constant current and
measuring the capacitance value during the charging or discharging steps.

However, these methods usually result in a relatively long overall test time. Considering the actual user
experience, this meter provides a relatively faster farad-level capacitance measurement method. It
should be noted that the readings obtained by this fast measurement method are for reference only. This
is because some manufacturers have found in practical applications that the measured capacitance
values of farad-level capacitors may have a variation drift of up to 30% compared to the first measure-
ment. Therefore, when referring to the measurement results, please consider the actual situation com-
prehensively.

VI. Other Functions

1. Over-range Indication

When the capacitance value of the capacitor under test exceeds the range manually selected by the
meter or the overall measurement range of the instrument (0.01 pF - 470 F), the display screen will show
"OL" as an over-range indication.

2. Estimated Capacitor ESR Value

This meter displays the estimated ESR (Equivalent Series Resistance) values of capacitors.
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Format: The screen display format is XXX.XX Q, with a resolution of 0.01 Q.
For example, when the meter measures an ESR value of a capacitoras 3.1 Q,
the screen will display "ESR: +3.10Q".

Range: In the 47 mF measurement range, the maximum ESR value that the instrument can display is 25
Q; in the 470 F measurement range, the maximum displayable ESR value is 100 Q.

Notes: *“The displayed values incorporate factors like long cable resistance and contact resistance.

*The accuracy is guaranteed by the product design itself, and its tolerance may exceed 10%. If a relatively
large ESR value is encountered during actual measurement and a more precise ESR value measurement
is required for verification, it is recommended to use the MESR-100 capacitor internal resistance meter
produced by our company to complete the corresponding operation.

*It should be emphasized that the ESR measurement values provided by this meter are for reference
only. In practical applications, you can comprehensively judge the actual condition of the capacitor in
combination with specific circumstances and relevant professional requirements.

3. Estimated D-value and Q-value

This meter provides reference values for the D-value (Dissipation Factor) and Q-value (Quality Factor) to
help users preliminarily judge the quality of capacitors and select components.The D-value and Q-value
are displayed in a cyclic switching manner, and the measurement is based on a 1 kHz frequency signal
Format: D-value: The minimum display value is 0.00, with a resolution of 0.01.

Q-value: The maximum display value is 655.34, with a resolution of 0.01.

Notes: *The measurement accuracy is guaranteed by the design standard, and its tolerance may exceed
10%. It should be specially noted that the D-value and Q-value measurement results are for reference.
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*If the D value shows 0.00 and the Q value shows 655.34, it indicates that the measured D and Q values
tend to be in a limit state. These two displayed values have no practical conventional meaning and are
only for reference to understand the tendency, and should not be used for analyzing and judging capaci-
tor performance.

4. Deviation Estimation Function

This instrument has a capacitance deviation estimation function. For the conventional tolerance charac-
teristics of £20% of most electrolytic capacitors, it conducts tolerance calculations based on the E6
series universal nominal value standards (1.0, 1.5,2.2, 3.3,4.7,6.8).

Estimation logic: The meter will match the measured capacitance value to the closest standard nominal
value and then calculate the percentage tolerance between them.

For example, when the measured capacitance is 1800 pF, the meter will match it to the standard nominal
value of 2200 pF. The deviation calculation formula is: 100% X (measured value - nominal value) / nomi-
nal value, that is, 100% X (1800 pF - 2200 pF) / 2200 pF =-18.1%.

Display method: The calculation result will be synchronously displayed at the bottom of the screen.
Format: "ECAP: -18.1% @2200.0 pF"

(the negative sign indicates that the measured value is lower than the nominal value).

5. Moving Average

When the measured values tend to be stable, the meter will automatically activate the moving average
function to optimize data stability and improve the accuracy of readings.The function status is intuitively
displayed by the indicator in the lower left corner of the screen.
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"AVG" is displayed when the moving average is running; the original data indicator "RAW" is displayed
when it is not running.

The function automatically activates when significant noise interference appears in raw data. For higher-
precision results, it is recommended to read values when "AVG" is displayed.

6. Screen Backlight

After the meter is turned on, the screen backlight will remain on constantly to ensure that the measured
data can be clearly read in various light environments.

7. Automatic Shutdown
To optimize power management, the instrument will automatically shut down if within one hour there is

no operation or the fluctuating value is less than 500, so as to reduce unnecessary power consumption
and extend the power supply duration.

VII. Safety Precautions

« This capacitance meter is designed specifically for capacitance measurement and must not be used to
measure other non-capacitance electrical parameters, so as to prevent instrument damage and safety
accidents.

« Before measuring charged capacitors, discharge them first to avoid the risk of electric shock.

« When using an external power supply for the capacitance meter, make sure the power supply voltage
complies with the instrument's requirements to avoid damage caused by overvoltage or undervoltage.
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