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OPERATING INSTRUCTIONS

MODEL 20
DIGITAL MULTIMETER
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SAFETY INFORMATION

The following safety information mustbe observedto insure
maximum personal safety during the operation atthis meter:

1. Do not use the meterifthe meteror test leads look damaged,
orif you suspect that the meter is not operating properly.

2. This meter is not recommended for high voltage industrial

use; forexample, not formeasurements 0f440 VAC or 600

VAC industrial power mains. The unit is intended for use

with low energy circuits to 1000VDC or 750VAC or high

energy circuit to 250 VAC or DC. Accidental misuse by
| connectionacrossahigh voltage, highenergy power source
| whenthe meter is setup for mA measurement may be very
| hazardous.

. 3. Turn off power to the circuit under test before cutting,
unsoldering, or breaking the circuit. Small amounts of
current can be dangerous.

4. Use caution when working above 60V dc or 30V ac rms.

Such voltages pose ashock hazard.

5. When Using the probes, keep your fingers behind the finger

guards on the probes.

6. Measuring voltage which exceeds the limits of the multim-
eter may damage the meter and expose the operator to a
shock hazard. Always recognize the meter voltage limits as
stated on the frontof the meter.

i
J_
i

DC YOLTS

Ranges: 200mV, 2V, 20V, 200V, 1000V
Resolution: 100pV

Accuracy: £(0.5%rdg + 1dgt)

Inputimpedance: 10MQ

Overload protection: 1000VDC or 750VAC rms

AC VOLTS (50Hz - 500Hz)

Ranges: 200mV, 2V, 20V, 200V, 750V
Resolution: 100pV

Accuracy:

+(1.5% rdg +4dgts) on 200mV to 200V ranges
+(2.0%rdg +4dgts) on 750V ranges
Inputimpedance: 10MQ

Overload protection: 1000VDC or 750VAC rms

DC CURRENT
Ranges: 20mA, 200mA, 20A
Accuracy: +(1.5% rdg + 1dgt) on mA range
+(3.0% rdg + 1dgt) on 20A range
Input protection: 0.5A/250V fast blow fuse
20A / 600V fast blow ceramic fuse

AC CURRENT  (50Hz - 500Hz)
Ranges: 20mA, 200mA, 20A
Accuracy: £(2.0%rdg + 4dgt) on mA range
+(3.5% rdg + 4dgts) on 20A range
Input protection: 0.5A/250V fast blow fuse
20A / 600V fast blow ceramic fuse

SPECIFICATIONS

Display: 3'/, digit liquid crystal display (LCD) with a maxi-
mum reading of 1999.

Polarity: Automatic, positive implied, negative polarity indi-
cation.

Overrange: (OL) or (-OL) is displayed.

Zero: Automatic.

Low battery indication: the" 3 "isdisplayed when the
battery voltage drops below the operating level.
Measurementrate: 2.5 times per second, nominal.
Operating Environment: 0°C to 50°C at < 70% relative
humidity. .

Storage Temperature: -20°C to 60°C, 0 to 80% R.H. with
battery removed from meter.

Accuracy: Stated accuracy at 23°C + 5°C, <75% relative
humidity.

Power: single standard 9-volt battery, NEDA 1604, JIS 006P,
IEC 6F22.

Battery life: 150 hours typical with carbon-zinc.
Dimensions: 200mm (H) x 90mm (W) x 40mm (D).
Weight: Approx. 14 0z. (400g) including battery.
Accessories: One pair test leads, One spare fuse installed, 9V
battery (installed) and Operating Instructions.

RESISTANCE
Ranges:200Q,2K,20KQ,200K€2,2000K,20MQ,2000MQ
Accuracy:

+(1.0% rdg + 4dgts) on 2002 range

+(0.8% rdg + 2dgts) on 2K€Q to 2000K ranges

+(3.0% rdg + 4dgts) on 20MQ range

+[(5.0% rdg - 10dgts) + 10dgts] on 2000MQ range

Open circuit volts:

0.3Vdc (3.0Vdc on 20092 and 2000M<Q ranges)

Overload protection: 500VDCor ACrms |

CONTINUITY
Audible indication: less than 40Q+20Q
Overload protection: 500VDC or AC rms

DIODE TEST

Test current: 1.0mA +0.6mA

Accuracy: £(3.0%rdg + 3dgt)

Open circuit volts: 3.0Vdc typical
Overload protection: 500VDC or AC RMS

CAPACITANCE

Ranges: 2nF, 20nF, 200nF, 2pF, 200pF

Accuracy: +(5.0%rdg + 10dgts) on all ranges
+(8.0% rdg + 10dgts) above 100uF

Test frequency: 200Hz



INDUCTANCE

Ranges: 2mH, 20mH, 200mH, 2H, 20H

Accuracy:+(5.0%rdg +20dgts) on 2mH
+(5.0% rdg + 10dgts) on other ranges

Test frequency: 200Hz

Test conditions: quality factor> 5 in 200Hz

FREQUENCY (Autoranging)

Ranges: 2kHz, 20kHz, 200kHz, 2000kHz, 15MHz
Accuracy: £(0.5%rdg + 1dgt) on all ranges
Sensitivity: 1.0Vrms min.

Overload protection: S00VDC or AC rms

DUTY CYCLE

Ranges: 1.0%1t0 90.0%

Resolution: 0.1%

Accuracy: +(1.0%rdg + 10dgts)

Pulse Width: >50pusec,>20Hz ,<20kHz TTL signal
Overload protection: S00VDC or AC rms

TRANSISTOR hre
Ranges: 0 - 1000
Base current: 10pAdc approx. (Vce=3.0Vdc)

Capacitance & Inductance Measurements

1. Set the Function/Range switch to the desired Cx (capaci-
tance)or Lx (inductance) range.

2. Never apply an external voltage to the Cx Lx sockets.
Damage to the meter may result.

3. Insertthe capacitoror inductance leads directly into the Cx Lx
socket.

4.Readthe capacitance orinductance directly from the display.

Transistor Gain Measurements

1. Setthe Function/Range switch to the desired hrerange (PNP
or NPN type transistor).

2.Never apply an external voltage to the hFEsockets. Damage
to the meter may result.

3. Plugthe transistor directly into the hrE socket. The sockets are
labeled E, B, and C for emitter, base, and collector.

4. Read the transistor hFe (dc gain) directly from the display.

Frequency Measurements

1. Setthe Function/Range switch to the Hz position.

2.Connect the red test lead to the "VQ" jack and the black test
lead to the "COM" jack.

3. Connectthe test leads to the point of measurement and read
the frequency fromthe display.

OPERATION

Before taking any measurements, read the Safety Informa-
tion Section. Always examine the instrument for damage, con-
tamination (excessive dirt, grease, etc.) and defects. Examine
the test leads for cracked or frayedinsulation. Ifany abnormal
conditions exist do not attempt to make any measurements.

Max. Hold Feature

Press "MAX" to toggle in and out of the Maximun Hold
mode.(holding the highest reading.) In the MAX mode, the
MAX annunciator is displayed and maximun reading are stored
indisplay register, Ifthe new reading is higher than the reading
being displayed, the higher reading is transferred to the display
register. A "higher" reading is defined as the reading with the
higherabsolute value.

The MAX hold functionisalsoavailable in the frequency count
mode. The counter autoranging feature is disable when MAX
holdisselected.

Duty Cycle Measurements

1. Setthe Function/Range switch to the DUTY % position.

2.Connectthe red test lead to the "VQ" jack and the black test
lead to the "COM" jack.

3. Connect the test leads to the point of measurement .The
display will indicate 1.0% to 90.0% of the frequency duty
cycle.

Voltage Measurements

1. Connectthered test lead to the "VQ" jack and the black test
lead to the "COM" jack.

2. Set the Function/Range switch to the desired voltage range
and pressthe "AC/DC" switchto toggle between the desired
voltagetype. If magnitude of voltage is notknown, setswitch
tothe highestrange and reduce until asatisfactory reading is
obtained.

3. Connectthetestleads to the device or circuitbeing measured.

4.Fordc,a(-)signisdisplayed for negative polarity; positive
polarity is implied.

Current Measurements

. Set the Function/Range switch to the desired current range
and pressthe "AC/DC" switch toggle between to the desired
currenttype.

2.Forcurrent measurements less than200mA, connectthe red
test lead to the mA jack and the black test lead to the COM
jack.

3. Forcurrent measurements of 200mA or greater, connect the
red test lead to the 20A jack and the black test lead to the
COM jack.

4. Remove power from the circuit under test and open the
normal circuit path where the measurement is to be taken.
Connect the meter in series with the circuit.

—

MAINTENANCE

WARNING
Removetest leads before changing battery or fuse or
performing any servicing.

Battery Replacement

Poweris supplied by a9 volt "transistor" battery. (NEDA 1604
IEC 6F22). The " 3 " appears on the LCD display when
replacement isneeded. Toreplace the battery, remove the two
screws from the back of the meter and lift off the battery case.
Remove the battery from battery contacts.

Fuse Replacement

If no current measurements are possible, check for a blown
overload protection fuse. There are two fuses; F1 for the "mA”
jack and F2 for the "20A" jack. Foraccess to fuses, remove the
two screws from the back of the meter and lift off the battery
case. Replace F1 only with the original type 0.5A/250V, fast
acting fuse. Replace F2 only with the original type 20A/600V,
fastacting ceramic fuse.

Resistance and Continuity Measurements

1. Set the Function/Range switch to the desired resistance
range or continuity position.

2. Remove power from the equipmentunder test.

3.Connectthe redtestlead tothe "VQ"jack and the black test
lead to the "COM" jack.

4. Touch the probes to the test points. In ohms, the value
indicated inthe display is the measured value of resistance.
In continuity test, the beeper sounds continuously, if the
resistance is less than 40Q+20€2.

Diode Tests

1. Connectthe red testlead to the "VQ" jack and the black test
lead to the "COM" jack.

2. Setthe Function/Range switch to the " " position.

3. Turn off power to the circuit under test.

4. Touchprobestothe diode. A forward-voltage drop is about
0.6V (typical forasilicon diode).

5.Reverse probes. Ifthe diode is good, "OL" is displayed. Ifthe
diode isshorted, ".000" oranothernumber is displayed.

6.Ifthe diode is open, "OL" is displayed in both directions.

7.1fthe junction is measured inacircuitand alow reading is
obtained with both lead connections, the junction may be
shunted by a resistance of less than 1kQ. In this case the
diode must be disconnected from the circuit for accurate
testing.

P/N :7008-0020-1



20 CALIBRATION PROCEDURE

The procedure should be performed at an ambient temperature of 25 °C +2 °C » and
at a relative humidity of less than 75 96 °

A. DCV Calibration
— Set the range to the “200mv” position °

— Set the output of the DC calibrator for 190mv £0.02 9. and connect it to the
“V-Q”, and “COM?” input jacks °
— Slowly adjust the “R44” until the display reads 190.0mv *1 digit -

— Carefully inspect the other DCV ranges, your reading should be within the specification
of instruction manual -

— There is no adjustable parts for the ACV range, your reading should be within the
specification of instruction manual

B. DCA Calibration
— Set the range to the “20A” position e

— Set the output of the DC calibrator for 1.9A £0.02 9. and connect it to the
“20A”, and “COM” input jacks °

— Adjust “Shunt resistance” until the display reads 1.9A,if the reading is over 1.9A,

add solder onto Shunt resistance , on the contrary the reading is under 1.9A, shave

away some of solder from it ,carefully inspect the other ranges , your reading
should be within the spec of instruction manual -
C. Capacitance and Inductance calibration
ZERO adjustment

— Set the range to the “2mH” position, and shorting Lx jacks -

— Slowly adjust the “R520” until the display reads 000.0
ACCURACY adjustment

— Set the range to the “200NF” position, and using 100NF capacitor to adjust RS5
until the display reads 100NF -

— Set the range to the “200UF” position, and using 100UF capacitor to adjust R551
until the display reads 100UF -
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