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A Read First: Safety Information

Meveruse the meterifthe meterortest leads look damaged.

Ee surethetestlead and switch are inthe correct position for the desired measurement.
Mever measure resistance or testing acoustic continuity in a circuit when power is
applied.

Mever connect the probe to a voltage source when the test leads are plugged into the
uA/mAand 10A input jack.

= [Neverapply morethan ratedvoltage betweenany input jack and earth ground.

m Be careful whenworking with voltages above 60% dc or 30% ac rms. Suchvoltages pose
ashock hazard.

m  |[cep your fingers behind the finger guards on the test probes when making
measurements.
To avaidfalse readings, replace the battery immediately, when E3 symbol appears.
Inorderto protect the tester, the testing should not last longer than 30 second when the
measuring current is greaterthan 10A and between each measuring there should be at
least 2 minto cool down

Symbols

A Safety Information, Refertothe manual.

A Dangerous Voltage May Be Present.

E Meteris protected throughout by double insulation orreinforced insulation.
WWhen servicing, use only specified replacement parts.

€€ ComplywithlEC1010-1 1000V CATII

I. SPECIFICATIONS

1. General information

Environment conditions:
Installation Categories ||
Follution Degree 2
Altitude up to 2000 meters
Indooruse only
Felalively humidily. 80%REH max.
® Operation Ambient temp: 0~407
Vaintenance & Clearing
Repairs orservicing not covered inthis manual should only by qualified personal.
Feriodicallywipe the case with a dry cloth and detergent. Do not use abrasives ar
solvents onthis instruments.
Display:
Digital: 4000 counts
Analog: 41 segments
Sampling Rate:
Digital: 2 times/sec
Analog: 20 times/secfor Bargraph indication.
Over Range Indication: LCD will show "OL"
Low battery Indication:
The ﬁis displayed when the battery voltage drop below the proper operation range.
Eatterytype: 9V NEDA1604 or IECEF22 or JISO06F
Eattery Life: 100hrs typical (alkaline Battery)
Folarity: " === "indicates negative input.
Auto Power Off Time: 30 minutes
Dtalogger: 32,000 Record
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Cperating Temperature and Humidity:

0Ctod0C (32F to 140°F ) below 80%RH
Storage Temperature and Humidity:

-10C to 60C (14 Ftc 140F ) below 70%RH
Electromagnetic Compatibility:

Vac and Aaconly: BEF field =23%/m

Total accuracy =specified accuracy + 2. 0% of range
Safety: 1000 CAT Il Regulation EMEG1010: Part 1: 1993
Certification: C€
Dimensions (L x Wx H)

Meter: 198 » 86 » 28mm (7.8"x 34"« 1.8")

With holster: 209 % 94 x 48mm (82" % 2.7"x 1.9")
Weight: Approx 4309 (15.20z)

With holster: Approx 600g (21 .30z)
Accessories:

Test leads, Battery Instruction manual, Temperature Converter, K type bead

Temperature probe, Holster, RS-232 Cable Software.

2. Electrical Specifications
Accuracyspecification:
H[...%ofreading]+[.. number of least significant digits ])at 18°C to 28 C(64F to 82'F
1=80%RH
True REMS for ACY and ACA, accuracy are specified from 2% to 100% of range,
accuracy add ((1.0%dg) for crest factor 1.4<C F<2 at full scale & CF<6 at halfscale.

DC Voltage(Auto Range)

‘Rangé Resulfﬂnn Accuracy In‘ﬁﬁdtlmpedance Overload prutectinﬁ_
400my 0. 1my 0.3%+2 =100M 2 1200V peak
v 1my 0.3%+2 10M0) 1200V peak
40v 10my 0.3%+2 1amor 1200V peak
400 100mY 0.3%+2 10M02 1200V peak
1000V 1 0.6%+2 10m0 1200V peak

AC Voltage(Auto Range)

Fange Resoluion %Hz*ﬁﬂﬂiccuracv5IZIIZIH:~1KH1 Input lImpedance QOvearload protection

400my 0. 1my =100M 2 1200V peak

4y 1my 0.5%+5 1% +5 10M 0 1200V peak

40y 10mY 0.5%+5 1% +5 10M 0 1200V peak

400V 100mY 0.5%+5 1% +5 10M 0 1200V peak

760 1 0.8%+5 1.2%+5 10M 0 1200V peak

Diode Tester
Range T Resoluwion Accuracy Test Current Tesi‘d\?ﬁ-ﬁage Overload prnt?n:?inn
= 1my 1%+2 =1TmA =3.8Y GO0V Ims

Continuity beeper
Range Active Range TestVoltage Cverload protection
-] underddc: =-1.8Y GO0YVrms
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DC Current(uA,mA,Auto Range)

Fange Fesoluion Accuracy BurdenW¥oltage Overload protection
400uA 0. uh 0.8%+2 = 0.25Vrms 0.5A/600% FastBlow Fuse
4000uA “UA 0.8%+2 = 1Vrms 0.5A/600Y FastBlow Fuse
40ma 10uA 0.8%+2 = 0.25Vrms 0.5A/600% FastBlow Fuse
400mA 100uA 0.8%+2 = 1. 8YVrms 0.54/600V FastBlow Fuse
20A 10mA 1.0%+2 =1V TIms 15A/G00Y FastBlow Fuse

AC Current(uA,mA,Auto Range)

Range Resoluion %qusnni:curac:nanmHz EBurden'oltage Overload proteetion
400uA 0.°uA 1.3%+5 1.6%+5 = 0.258¥rms 0.5A/600Y FastBlow Fuse
4000uA “UA 1.3%+5 1.6%+5 = 1Wrms 0. 5A/G00Y FastBlow Fuse
40mA 10uA 1.3%+5 1.6%+5 =0.25¥rms 0.8A/600Y FastBlow Fuse
400mA 100uA 1.3%+5 1.6%+5 =1.8¥rms 0. &58/600% FastBlow Fuze
204 10mA 1.6%+5 1.8%+5 = 1Vrms 15A/G00Y FastBlow Fuse
Ohms(Auto Range)
Range Fesoluion Accuracy Test Yoltage Overload protection
4000 010 0.6%+2 =1.8VpeC G00%rms
4K 16 0. 6%+2 =1.8Vpc GO0 rIms
40K0Q 1007 0.6%+2 =1 8Vpe G00%rms
400K 10002 0.6%+2 =1.8Vpe G00%rms
am 0 1402 0.6%+2 =1.8%pc GO0Vrms
40M 22 1040 1%+3 <1.5Vpc GOO0VIms
Frequency(Auto Range)
Range Fesoluion Accuracy Sensitivity Overload protection
4k Hz "Hz 0.05% +1 = 1% rms GO0Vrms
40KHz 10Hz 0.05%+1 = 1Vrms GO00VIms
400KHz 100Hz 0.05%+1 = 1Yrms G00VIms
AWM H= TKH= 0 0A%+1 = AWrms AOMY rms
40MHz 10KHz 0.05%+1 = 10 rms G00YIms

Temperature(C/ F)

Fange Fsolution Accuracy Cverload protection
C ’ 0C~10000:(1%+3dats) hitigima
S50C~00C:(1%+4dgts)
A2F~1832F: (1 %+6dgts
F i £ F:( ats) 600VImS
BB F~32 F(1 %+adots)
RPM(Auto Range)
Range Fesoluion Accuracy Sensitivity Overload protection
40K RPM 0.01KRPM 0.05%rdg+1dgt = 1Vrms GO0VrIms
400K RFPM 01K RFPM 0.05%rdg+1dgt = 1rms GO0YIms
4M REFPM 1K RFM 0.05%rdg+1dgt = 1%rms GO0YIms
40M RPM 10K RFM 0.05%rdg+1dgt = M rms GO0YVrIms
400M RFM 100K RFM 0.05%rdg+1dgt =10%rms GO0YVIms
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4 Capacitance(Auto Range)

Fange Resoluion Accuracy Overload protection
4nF 1FF 1. 9%rdg+20dgts GO0 Irms
40nF 10FF 1.8%rdg+10dgts 600Yrms
400nF 100FF 1.6%rdg+10dgts GO0 TIms
4uF 1nF 1 68%rdg+10dgts GO0 Irms
40uF 10nF 1. 9%rdg+10dgts GO0V Ims
400uF 100nF 1.9%rdg+10dgts 600%rms
4mF TuF 1.9%rdg+10dgts GO0 TIms
40mtk 10Uk t%rdg+10dgts BOOVIMS

I1.SYMBOL DEFINITION & BUTTON LOCATION

1. Name of Parts and Position
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M LCD Display (7) Relative Buttan i3 "COM" Terminal
(@) Hald Buttan Record Buttan @4 "V OHHz Temp+" Terminal
3 Maximum Minimum Button (& Shift Function Button i3 "RS-232" Interface Terminal
(s Fange Buttan i@ Function Select Dial i& Holster
(&) Back-light Buttan D "uA/mA" Terminal i Tilt Stand
2) Peak Hald Buttan i2 "Amp." Terminal
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2. LCD Display

m Maxdmum indicalion
aFRevolution perminute indication
Relative indication ® Blfinimumindicaton
Auto range indication ® B Record datalogaer indication
Dataholdindication = i "Peak maximum/ninimum indication

Low battervindication ;-—— AHH. Hl.){ M M PO o nisdeindication
R5-23!indication =——RG-232 wﬁ*'ﬂl % Continuity with beep er

: E.Ite t:nat_ive. 4lTemp erature ind cation
Direct source indication =—— === Capacitance indication
—-"u"ultage & Currert indication
Meg ative polarityind ication m —| -

Autupnwernffindication!— i i“ﬁ i“'i i T ]‘ T Frequencyindication
Digitalu’alueindicatiun-—l_ -““ ' 'Il I lﬂl “I ““ 'I > \—lﬂesistance indicatinin

®fnalog bar indication

Manual range indication ®

_l

3. Button Operation

® m) Relative Button
Press B®) button to enter the relative mode. The display is zeroed, and the reading is
stored asreference value for subsequert measurements. Press it again, the "AREL "
annunciator blinking and stored relative value will display.
Fress anc hold down (=) button for 1 secondto exittherelative mode.

m (= Auto-range & Manual Range Button:

*Pressel to selectthe Manual Range mode and the "MANU" annunciator turn on and
the meterremains inthesame range it was.

*Inthe Manual Range mode, each time you press = button, the range (and the input
range annunciate)increases, and a new value is display.

* |fthe meterisinthe highest range, thenextrange is change to the lowest range. To
exitthe Manual Range mode andreturr to Auto Range mode.
Press and hold down ™) for 1 seconds, the "AUTO" annunciate turns back on.

= (] MAX/MIN recording button:
Press (8 button to enter the maximum and minimum recording mode, select the
properrange before using MAX/MIN to ensure that reading value will not exceed the
measurement range. Press the button onceto select MAX value.
Fress it again to select MIM value, and press again to select current value with
"MAK MIM" annunciator blinking. Press and hold down button for 1 second to exit
the MAX MIN mode.

= @ Ac/DC Current Select and=) /()/PFSelect and C/FSelect and Hz/RPM Select
Button:
"To select function AC orDC in current ampere range..
*To select continuity measurements or Resistance or Dicde measurement at
(1 -8} = range.
"To selecttemperature Cor'F measuremeant.
*To selectfunction frequency(Hz) or RPM measurement.

= & Back-light Button:

When one press the "@ " button, the meter will turn on back-light will also be turn on
back-light, press the "@ " button again will turn off back-light. The back-light will also
beturnedoff automatically after 20 seconds to extend battery life.
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®" Record Datalogger (=) Button:
When one press the "(=) " button, the meter will star recording. The "REC" and "RS-
232" annunciator are display, press the "(=) " button again will stop recording. If you
want to clear the memory, power off the meter, then release button, LCD "REL"
annunciatorwill blinking then to clearthe memaory.

" Data Hold Button:
At anytime, the usercan hold then press the "(=8)" button and release the held data by
pressitagain.

s (= Peak Hold Function Button:
This meteris huilt with 1ms peak hold function at ACA, ACY and DCY, DCArange
Eefore the user wants to perform a peak hold operation, he must finish calibration
process at first.
Toinvoke the calibration operation, the user must press and hold the " (= " button for
2second. Afterthat "CAL" will display onthe LCD and the offset will be calculated and
keptinthe meter.
Afterthe calibration the user can choose Pmax or Pmin by press " " button to keep
the peak reading. Press the "(= " button for 2 seconds will return the meter back to

normal operation.
Once the function range is change, the meter will need another calibration for peak

measurement.

s Function Selector Switch:
Forpower OFF and =selection of desired function range.

® COM Measuring Connector:
Toconnectnegative lead (black test lead) for all function measurement.

® 20A Measuring Connector:
To connect positive lead (red test lead) for current measurement below 104
continuous; 20A for 20 seconds maximum

®Vil,Hz,® , 4 RPMTEMP Measuring Connector:
To connect positive lead (red test lead) for voltage, Diode, Freguency, EPM,
Capacitance Tempe-ature, Resistance and Continuity measurement.

® Auto Power Off:
The meter shuts automatically after 30 minutes ifno operations are performed.
To disable automatic power-off feature, press the " wa " button and keep it press up
the meter and the ® annunciatorwill not show up.

" Tjlt stand

m RS-232 Interface:
The R5-222 signal output is a 9600 bps MNE1 serial interface.

TX FT GND

\r‘uniﬂ 1380
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I1l. Operation Instruction

1. DC Voltage Measurements:

—

i

S

|

ey

A  WARNING
Maximum InputVoltage is 1000VDC, 750VAC. Do not attempt totake any
voltage measurement that may exceed to avoid electrical shock hazard
anfor damage tothis instrument.

1. Connect red test lead to "V " jack and black test
leadto "COM" Jack.

2. Setrange switchto V === range.

2. Connect the test leads in parallel to the circuit
being measured.

4 Readthe Voltage value on LCD.

A WARNING

Maximum InputVoltage is 1000VDC, 750VAC. Do not attem pt totake any
voltage measurementthat may exceed to avoid electrical shock hazard
anfor damage tothis instrument.

1. Connectredtest leadto "V " jack and black test
lead to "COM" Jack.

2 Setrange switchto V"™ range.

2. Connect the test leads in parallel to the circuit
being measured.

4 KReadthe Yoltage value on LCD.
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3. AC/DC Current Measurements:

A WARNING

To avoid injury, do not attempt s current measurement if the open circuit voltage exceeds the rate voltage of the meter.

1.Connect red test lead to the "mA/JuA"jack forcurrent measurements up to 400mA ( for
measuring current between 400mAto 20A |, connectred test lead to "A" jack) connect
blacktestleadto" COM " jack.

Z2.Set range selector switch to desired A range and press DC/ACT button to select
AC/DC function.

2 Cutthe powertothe circuit to be tested and connect the instrument in series with the
circuit with the black test lead on the negative " - "side and the red lead on the
positive "+ "side being measured.

4 Apply powerandreadthe ampere valueon LCD.

Note:

To avoid blowing an input fuse, use the 10 A jack until you are sure that the current is less than 400mA. When Daoing

Current Measurement.

ef;r::_ X

1 =

| [|fmo

= () (] (] ] ()
@ o ®

uf/mA measurement Amp measurement

A WARNING

Before taking any in-circuit measurement ,remove power from the
circuit being tested and discharge allcap acitors in the circuit.

1.Connect red test lead to " "jack and black test
leadto "COM " jack.

2. Setrange selector Switch to "#k" range.

3.Connect the red test lead to the anode side and
black test lead to the cathode side of the diode
being tested.

4 Read forward Voltage( Vi )value on LCD.
5. 1fthe polarity of test leads are reversed with diode
polarity, the digital reading show " OL".This canbe

used for distinguishing ancode and cathode
terminal ofa diode .

10
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5. Continuity Measurements:

A  WARNING

Before taking any in-circuit measurement ,remove power from the circuit being tested and discharge all capacitors in
thecircuit.

T.Connect redtestleadto "(2"jack and blacktest lead to "COM " jack.
2. SetRange Switchto' - "range.
3.Cannect test lead to the circuit being measured.

4 When the impedance between the test jack is lower than 4001 it will activate a
continuous beeper.

Note: ContinuityTest is available to check open/short of the circuit .

Dpen circuitt Shortcircuitt

6. Resistance Measurements:

A WARNING

Before taking any in-circuit measurement .remove power from the
citcuit being tested anddischarge allcapacitors in the circuit.

1.Connect red test lead to "(1"jack and black test
leadto "COM "jack.
2.SetRange Switchto "(1" function.
3 Connect test lead to the circuit being measured
- andreadthe resistance value on LCD.

) () () () o) ()
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7. Capacitance Measurements:

A  WARNING
To avoid damage to the meter, disconnect circuit power and discharge
all capacitors before measuring capacitance. Use the DC voltage
function to confirm that the capacitor is discharged.

1.Connect red test lead to "4 " jack and black test
leadto " COM "jack.

2 Setrange switch to "=k " function.

3. Connecl lips ol lhe lesl leads lu lhe capacilor
being tested.

4 Feadthe capacitance value on LCD.

Note:

a. The bhar graph is disable in capacitance measurement mode.
However, at 4m Fand 40mF range, the bar graph is used to display the
time rest to accomplish the measurement.

b. In order to obtain an accurate reading, a capacitor must be
discharged before measurement begins. The meter has an
autom atically discharge the capacitor. In discharge mode, the LCD
display " di8L " , but discharging through the meter is quite slow. We
recommend the user to discharge the capacitor with some other
apparatus.

8. Frequency & RPM Measurements:

.
= T

T \

| I| '|I

. {00..

1T.Connecl red lesl lead lo "He" jack and black Lesl
leadto "COM "jack.

2. 5Set KRange Switch to "Hz" or RFM range by
pressing  button.

3.Connect the test lgad in parallel to the circuit
being measured.

4 Readthe frequency orRFMvalue on LCD.

12
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9. Temperature Measurements

——
B \ 1. Setrange switch to 'C “F function.
,ﬂﬂai 2. Insert th_e banana plug Il:{—type_ temperature bead
. probe with correct "+" "-" polarities.
2 Press blue keytoselectdesire Cor F unit.
gg 4 .Readto temperature value on LCD.

IV. MAINTENANCE

A WARNING

Te aveid clectric sheck, remove the test leads hefore epening the case, and clese the case
hefore using the meter.
To prevent fire and pessible arc-flash, use fuses with ratings shown snthe back of the meter.

A CAUTION

Te aveid coantamination or static damage, do not touch the circuit beard withsut preper static
pretection.
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V. BATERRY & FUSE REPLACENMENT

A WARNING

To prevent electrical hazard or sheck , turn off multimeter and disconnect test leads bhefore
remeving back cover.

1. Set range switch to " OFF " position Use a screwdriver to remove the 5 screws as
showinFig 1.

2 Placethe front panel face up.

2 Take out the battery and -eplace them with one new battery type 168044 9V is
required.

4 Place backthe front cover and secure it with the original screw.

A WARNING

Fersafety, use exactreplacement.
Fuse 1:F0.5A /GOOV 10 & x 38 mm Fast blaw type
Fuse 2 :F15A / 600V 10 & x 38 mm Fast blew type

154 fuse

Eatt ery

12
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VIi. Setup TestLink (Multimeter)—RS232 interface software:

" The TestLink package contains:
1.Two 2 5" diskettes
2 Customdesigned K222 cable for TestLink.
®m System Required:
Windows 95 or'Windows 98 or Windows NT 4.0,
® Minimum Hardware Required:
486-100 MHz FC compatible , or above 16 MB RAM
Atleast SME hard diskspace available to install TestLink program. Recommended
display resolutionis 8004600 orabove.
® Install TestLink:
1. We recommend closing all otherapplication before installing TestLink.
2. Insertsetup diskette 1 to floppy disk drive A,
2. Choose the Start button onthe Taskbar and select Run.
4 Type ANSETUF and choose Ol then it will copy SE120 exe | executable file Jand
help file to your hard disk | default is c\program files\TestLink\SE120 ).

1.Run TestLink
Select TestLink | SE120 form "STAR" menu of Windows, figure 6.1 will show

Real Time Data Sampling

Menu and Tool Bar

Ihu—-u-'w\’u—n-f-n
JHB-E_]H:-‘_\'QN-H—

Digital Display Window

MAXIMIN Status —»=

..-:_l;I o o “f™~— Real Time Graph
| -4 '__ . . » i
Analog Indicator ——= g -
“'—J— Real Time Tabular
Figure &-1

2.Real Time Tabular and Real Time Graph.
Select Run from menu or press [B from the tool bar of Real Time Graph window to
beginrealtime data co lection from multimeter.
You can change the datainterval by editing the sampling rate box on the right hand side
of Real Time Graphwindow (see figure 6-1).

15
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3. DatalLogger

select DataLogger from menu to load recorded data for multimeter. There will be a
progress bar showing how many bytes should be loaded and how many bytes have
been received. When data is loaded successfully there will be a Datalopgger window
show up.(See figure 6-2)

Data Sets- Display how many data sets were loaded and the detail information for each
data set (start date, starttime recording rate and data length), and you can click at any
datasetto choosethe set forgraph andtabular

S =
Data Sets :'. = i Graph
[T
' . +—— Tabular
= B

[

(=]

Figure

4. For other operation instruction, please refer to the on-line help while
executing TestLink.

In this direction will find a vision of the measurement technique:
http://www.industrial-needs.com/measuring-instruments.htm

NOTE: "This instrument doesn’t have ATEX protection, so it should not be used in potentially explosive
atmospheres (powder, flammable gases)."

16



