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1. Warning! Please read Carefully

These operatig instructions should be read carefully. Any

damage caused by failure to follow these instructions will
not be covered by guarantee. We accept no responsibillty
for any subsequent damage which may arise.

2. Proper use

- Measurement of DC voltages up to 1000 V DC.

- Measuremant of AC voltages up to 700 V AC,

- TRUE AMS measurement AC voltages up to 700 V AC rms.
+ Measurement of DC or AC up to 20 A.

+ TRAUE AMS measurement AC current up to 20 A,

« Measurement of capacitors up to 400 uF.

« Freguancy measurement up to 4 MHz.

+ Measurement of resistance up to 400 M Q.

+ Measurement of temperatura using Proba + Thermocouple set.
- Continuity test, diode test, hfe test

- Logic test

+ Signal genersator output, 1 Hz to 5 KHz, TTL iavel

Use other than those described sbove will result in demage to this
product also involvas risk of hezards such as short-circuit, fire,
electric etc. The entire product must not be modified or converted.
It Is Imperative the safety instructions!

It is forbidden to take measurements in damp or wet conditions.
=8 =



3. Introduction, Presentation

7 7 The meter has an AUTO RANGE feature which always sets the
correct approprate measuring range for the various measurre-
ments. The "AUTO" function can be switched off so that ranges
| can also be set manually. The "RECORD" function can be used
to store and then retrieve up to 10 measured signals. This me-
mory Is non-volatiie and its contents are not lost when the
meter is in AUTOPOWER OFF but ara lost when the Main powar
switch Is OFF.

:.Bm metar is not used for longer then spproximately 30
minutes, the AUTO POWER OFF function switches it off and can
revive to push any function keys. The 50 series is suitable for
universal use in DIY,in professional sectors or In schools etc.

4. Safety Instructions

+The Concept DMM 51,52,53 has bean CE tested and
meets the requirements of EC EMC Guideline B9/336 /EEC
and Low Voltage Guideline 73/23/EEC.

« It has been manufactured in accordance with VDE 01411 Part 1
(=EN 61010-1)(Protective measures for electronic measuring
squipment) and teft our factory in a paerfectly safs condition.
To keep the meter In this condition and to ensure its safe
operation, the user must observe the safety instructions and
warning contained in these operating instructions.

« Measurements of current are only permitted In circuits that
have 20 A fuse protection and In which no voltage in excess
of 260 V AC or 250 VDC occur (250 V fuse).

« The measuring appliance must not be used in installations of
Overvoltage Categoryll according to |IEC 664. The appliance
and measuring |eads are not protected against explosion caused
arcing (IEC 1010-2-031,Sub-clause 13.101).

Measuring appliances must be kept away from childranl

On commercial premises, the accident pravention regulations
of the Association of industrlal professional Association with
respect to electrical systems and operating squipment must
ba observed.

In schoals, training centres and DIY workshops, the oparation
of measuring sppliances and equipment must be supervised by
responsible, tralned personnel.

Opening covers or removing parts can lead to llve parts belng
exposed, unless this can be performed manually. Connection
points can also be live. Bator being balanced, servicad or
repaired or, having any parts or componentry replaced, if the
appliance must be opened, It must first be isolated from any
source of voltage or voltage circuits. If, subsequently, it Is
absolutely necessary to balance, service or repair the open
appliance while live, this must be carried out by 8 qualifled
tachnician famlllar with the risks Involved end the relevant
regulations (VDE-0100, VDE-0683, VDE-0701).

Capacitors inside the appliance may still be charged even aftar
the appliance has been isolated from al| sourcas of voltage and
voltage circuits.

Exercise particular care when dealing with voltage in excess of
o5 \ alternating current (AC) or 35 V direct current (DC). Even
at voltages ss low as these, it is still possible to suffer a life~
threatening electric shock it contact Is made with conducting
parts.

First switch the source of voltage off, connect the measuring
appllance to the terminals of the voltege source tl be measured,
sat the required voltage measuring range on the measuring
applisnce and then switch the source of voltage on.

After completing the measurement, switch the source of voltage
off and remove the measurment leads from the terminals.of the
source of voltage.

Before esch voltage measurement, ensure that the correct
mesasurement function s ective (resistance measurement, diode
test etc.),



+ The test probes or adapter must be removed from the object
which is to be measured beforeany change of measuring range.

Before each measuring operation, check your measuring
appllance,measuring leads and adapter for dsmage.

Do net use the epplisnce in speces or unsuitable surrounding

conditions in which flammable gasses, vapours or dust are or

may be present. For your own safety, do not allow the

appliance or measuring leads to become damp or wet. Do not

operate In the immediate vicunity of:

a) strongmagnetic fields (loudspeakers, magnets)

b) electromagnetic fields (transformers, motors, coils, relays,
contactors, electromagnats etc.)

c) static electricity fields (charges/discharges)

d) transmitting antennas or RF generators

This may falsify the measured valus.

* When measuring, use only the measuring leads supplied with

the asppliance or the appropriate adapters that are available as
optional items. No other leads or adaptars are permitted.

« To avoid any possibility of electric shock, ensure that you

do not come into contact, even Indirectly, with the test probes
and tha connections being measured (measuring points) during
the measurement operation.

= Tha voltage between any socket of the measuring epplian andce

earth must not exceed 500 V DC or V AC rms.

= When safe operation |s obviousiy no longer possibla, the

applisnce must be taken out of use and secured from being

accidentally switched on. It can be assumed that safe operation

is no longer possible when:

- there is visible damage to the appliancs,

- the applianca is no longer working and

- the applisnce has been stored for on extendad period in un-
suitable conditions ar

- it has been exposed to adverse transport conditions.

= Never switch on the appliance immediately after it has been

moved froma cold into 8 warm room. The condensation created
creatad may destroy your appliance. Leave the appliance
switched off until it has resched smblent temperaturs.

—§ —

5.Description of Controls

5.1 Front snd back view
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5.2 Basic Display

Subsidiary
Function Display

MAIN Display

__Chengeable

Tilt Stand
Bar-graph

ub Display

_Main Function
display Bisplay

s2 S1
display display display

Main (S0) and
Subsidary(81,82,

53,54) measuring
E valua dispiay

AS232 Computar
Interfaca Socket

BACK VIEW

|m - ...
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Measuring Display directory

"FuncTion MAIN (S0) s1 s2 8[4
ACV AC VOLT Hz
ACA AC AMPERE Hz
DCv DC VOLT
DCA DC AMPERE
Q Q
BUZZER BUZZER
DIODE DIODE
hta hfe
CAPACITOR|  CAPAGITANCE
Hz Hz Vv ms
TEMP Cl°F FiC
FUNCTION
GENERATOR =
LOGIC (L Lo} Hz v rrdivd
FaN s o] initlal value | »(S1 and mcL
MIN-MAX: AVG MIN MAX  |Measuring
COMPARE PASS MIN MAX
ot mi
TIME (et 10 10
24 hours)
| RecoRD 0-9 0~ 9 0-9

40—

5.3 Display symbals
v {VOLTS
A . Ampere
DC  :Direct currect ( =)
AC  : Alternsting current { ~.)
4t : Farads (Capacitance)
Hz 1 Hertz
() :ohms
L Sinal Generator (TTL level)
Lagic : Logic
—p :Dlode
hfe : Transistor (TR)

AUTO : auto ranging

i o; : Temp °C

i : Temp °F
TONE . Tone sweep
TRIG * : Frequency Trigger.
uuv : Buzzer,Continuity
ms : millisecond
HI : high (Logic function)
LO : Low (Logic function)
PASS : PASS the limits (limit function)

: Butween high level and low level (Logic Function)

0.L : QOverload

= oY



=% : Low Battery Indication.

A%| : relative on AC V,DC V
QF, M4 mASuAA

difference displayad.(1st and 2nd measursment

difference)

;. minlmum/maximun

=
=
=
=
>

TIME| : Tima stamping

[LMT] : Limit (high-low limits) compare feature

[PH] : Peak Hold.
[REQ : Recording

RCLL} : Call the data in recording

: Data Hold

Mnits _of Megsure

M: Mege  (M=1,000,000)
K: Kille  (K=1,000)

m: mili - (m=107)
promicre {u=10%

ni nafg  {n=107)

—qo—

5.4 Powar ON/OFF Switch and Buttons

The Buttons to select subsidiery function, feature while measuring
Main functions. POWER switch s to main POWER ON or OFF.

Q !

POWER

-8:-A88F“=0nm0s =unan

) (he] (o] (6] LmA) ol
o Gl (5] (=1 [A)

>,

.ﬁmbﬁ Erq (]

L=

Main POWER ON/OFF switch
Press to POWER ON, Press to POWER OFF.

Gre): In Frequency(Hz) range, press (®3) button to selsct

J

ective "HI(+)* or active "LO(-)" Trigger.

: TONE SWEEP features. Press E button to select

activate TONE SWEEPING.Works on all Volt(V),
milliampare(mA), ampera(A) ranga. Sound can be
changeable depend on amount of Input {measuring value).
User can recognize the measuring value becomes bigger
or smaller just by hearing the TONE Sweeping. This
feature allow user eye free from watching on LCD Display
snd useful when work at limited space.

TONE SWEEP output frequency.

DISPLAY FREQUENCY
10 10 Hz
80 50 Hz
100 100 Hz
399 398 Hz
. i

—fa—



0E: LCD backlight ON and OFF button.
Press (frig) Button longer then 2 seconds to

light ON / OFF.

Allows the units of measurement to be switched;

= Works only ACV. DCV. () «CAPACITANCE.

« Press Button to chenge Manual/AUTO range.

If press the button longer than 2 seconds, range change
from Manual to AUTO.

NOTE| : When In AUTOQ, pay very close attantion to the UNITS OF
MEASUREMENT (example...mV, V, ohms, Kohms, Mchms).
Tha meter will switch scales automatically in this mode to
select the range best suited to the measuremant being
made at the test |eads.

® .uuu : Press button check circuit continuity check Buzzer
will sound,

lac/Dc|: Press button to change AC or DC.
warks on Volt(V) milllampera{mA) Ampsre(A) ranges.

'" This button Is used to "FREEZE" the reading on the
screen. This |s handy when measurements are baing
taken in cramped speces. |f the user presses this Button
while the leads are connected to the circult being tested,
the reading being taken at the time of tha button being
pressed will be saved to the screen.

{[HOLD

Symbol will be shown on screen.|f the hold button

Is pressed sscond tima, the reading Will be lost

and the meter will return to the normal display mode.

—f4—

6.Functional Description
6.1 MAIN FUNCTION

. PLAY : Whenever maln POWER Switch is pressed to ON,
INCTIAL DISPLACY Initial Emu_mwmo: LCD n__au_m« Is "AC V" Initial
Display will be disappseered If press any Main

Function Key to other desired measuring range.

.z_>_z_uczojoz“._._._mﬁmmﬂmﬂzﬂmm moﬁ_mqm m:mumz_m_:?:n:o_._xmﬁ
SELECTION Left, Center, Right side of meter face.

__J T

Model 52 Modal 58

Press the Function Key until desired measuring
Range shows on bottom of LCD display arsa,

(Letter or symbal in white, back ground in black)

(example)

_ 2

\\_.OU display

\.\\
! [Tk press one time-one range.
\ (one touch key)
When measuring Chm((),

press center main function Key
o) / one time-ona Range until LCD
{1 at the Bottom LCD.

15—



Warning|

Pleasa read the manual carefully.

Never exceed the maximum permitted input values! Exarclss
particlar cere when voltages in excess of 25 V AC

rms/DC: It Is possible to suffer a life-thretening electrlé shock If
contact is made with condducting perts.

The messuring leads must be removed from the object which is
to be measured befors any change of measuring function.

When maasuring,use only the measuring |eads supplled or the
optinal adapters, Before making a connection, ensure that you
have checked the condition of the plug-in connector and/or test
probes for damage to the insulaton. The measuring lesds, but
not the edapters, ers rated for voltsges up to 1000 V.

The meter is designad for voltages up to 1000 V DC or 700 V
AC, Ba aspecially careful when working with voltages in
axcass of 256 V AC and 35 V DC,

6.1-1. Measuring AC voltages

To measure AC voltages up 700 V AC
proceed 8s follows:

a) Pressmaln function Key. (center) i

Initial set up Is sutomatically AG V.~

b) Connect the measuring leads as shown, the non-soild measur
-ing lead corrasponds to the red measuring lead.

c) The bar graph, & typs of analogue [ndication that has & high
measurement rate, Is active on the center of the screen.
The bar graph ects as & trend indication,

d) Connect the test probes to the object which is to be measured.

—16—

WARNINGI B m&

@ High Voltage WARNINGI : Beep. beep. beep (Intermittent sound)

When AC Volt measuring value is displayed on main display area(sd
Frequency(Hz) value In main AC Volt Is simultaneously displayed at
Subdisplay (s1)area.

AUTO V
AC m m nmu@ _MAIN DISPLAY (4C Voit)

BARGRAPH DISPLAY

SUB DISPLAY (Frequency)

(LCD)

NOTE
RMS(True BMS) Measurement : This meter allows the direct

direct measurement of the Total Effective Voltage or
True RMS value of a signal.

This Is useful when measuring nonsinusoidol waveforms or
waveforms containing hermonics such as the output of

power contol circuits and switching power supplies as well as
input signals with both AC and DC voitage present.

NoTE] ,
Avallable Sub-Functions : [a %) liNwe) TiME) (REC) [RCLL)
LMT
PH
To ENTER sub-functions - Press wE ] Kay.

while measuring main-function
See details of 6-2. sub-function page

47—



B.1-2.Measuring DC voltages
To measure DC voltages up to 1000 V DC proceed as follows:

a) Press main function Key.(center) [¥_] AC Volt Is dispiayed on LCD.

b) Select the (k) button to enter DC Volit measuring renge.

c) Connect the measuring leads as shown, the non-soild measur-
ing lead corresponds to the red measuring lead.

d) The bar graph, a type of snalogue Indication that has & high
measurment rate, is active on the canter of the screen.
The bar graph acts as g trend indication.

8) Connect the test probes to the object which is to be measured.

WARNINGI B Ry

NOTE HighVoltage WARNING! : Beep. beep. beep (Intermittant sound)
DC Volt measuring value is displayed on main display area(so )

NOTE
Aveilable Sub-Functions : [a =] N [TIME] (REC) [RCLU

(LMT]
(Bd ]

To ENTER sub-functions . prags | | Key
while measuring mein-function g ’

See detsils of 6-2.sub-function page

[NOTE

As soon as a "—" s@gppears in front of the measured velue during a
DC voltage measurement, the measured voltage Is negative (or the
measuring leads are connected the wrong way round).

18—

8:1-3.Measuring resistence( Q ) and contlnuity
testing( 9 ).

WARNINGI
Remember that it Is crucial that no parts of clrcuits,

~ components and other objects to be measured are live.

To measure resistances up to 40 MQ and parform (acoustic)
continuity less than to 202, proceed as follows:

8) Press main function Key (center). [a] select
range until OHM( @ ) symbol is displayed on LCD.

b) Connect the measuring Ieads as shown, the non-solld
measuring lead corresponds to the red measuring lead.

¢) The bar-graph, a type of analogue Indication that has & high
measurment rate, is ective on the center of the scresn.The
bar graph acts as a trend Indlcation.

d) Connect the test probes to the oblect which s to be
measured, To proceed circuit continuity testing( uuu )i
press E button. (Beep sound)

Rotes]

When measuring resistors mounted cn circuits which contaln
silicon transistors/diods, the voltage for the 400G  range is
sufficient to turn on the semiconductors. This may falsify
measured values.

The resistace of tha measuring leads is normally nagligibly small
(spprox. 0.1 to 0.2Q ). Nevertheless, even this low value may
result in Inaccurscy In the 4000 measuring range.

When tsking a resistance measurment, ensure that the test,
points which the test probes touch are free of dirt, oll, soldering
varnish and the like. Under certain circumstances this may falsity
the measured value.



Do not take measurments on charged capacitors because of
possible discharge which could destroy your metar.

Notes
Resistance ( ©) measuring value Is displaysed on malin
Display area.( s0)

AUTO
w w "
s rena N 1]
'] +i0 20 é_ru

+

(0]

| While measuring main-function

_
__ il [Notes)
| | __“" | Available Sub-Functions (2 %) Wi/wX [FIME] (REC] (RELd

_ _: LMT

_ ____ (B )

i
7. f To ENTER sub-functions : Press | | Key
| !

|

[ See details of 6-2.sub-function page

_p0_

—6.1-4, Measuring diodes and capacitances.”# "

~ Warning!

‘Discharge each capacitor connecting it to the appliance.

."E:m: capacltors are short-circuited, strong dischargss of enargy
‘may occur. Perticular care must be teken In spacss in which dust,

.“..."w._m.aSmEm gases, vepours or liquids are or may be present ==
— risk of explosion]

~ Never touch the connectlons of capacitors withvoltages

axceeding 35 V DC or 25 V AV, danger-risk of fatal injury.

“Never carry out any measurement on & capacitor Integrated |n a
clrcult or a circuit component.

~ To test diodes and semiconductor circuits or capscitors up to

40 uF, proceed as follows:

arrn

&) Main function key (center) Zv select ranga untll 4
{capacitence) or (= | (dicde) is displaved on LCD.

b) Connect the measuring lesds ss shown, the non-solid measur-
ing lead corrasponds to the red measuring lead.

c) @um&.ﬁ:ﬂm nmmw During & capacitance messurement but
not during a diode test, the bar graph, a8 type of analogue
indication with & high measurament rate, is active on the
center of the screen. The bar graph acts as a trend indication.

_U_oam testing| Connect the test probes to the de-energised
sem|-conductor device (diods or transistor).Note that the red
measuring lead must be connected to the anode and the
black measuring |ine must be connected to the cathode.

The forward connecting direction |s then measured. If a PN
junction is intact, a value from 0.45 to 0.75 V DC appears
for silicon diode paths and a value from 0.2 to 0.4 V DC.

- d) Connect the test probes to the object which Is to be measured.



{

appears for germanium diode paths. If the ward "OVER"
(overflow) appesrs instead of & voltege velua, thera Is a
bresk In the diode path or the measuring leads ars con-
nected the wrong wsay round. If a voltage of more than 1 V
is measured In the case of trensistors, they may be transis-
tors that have intagral resistors

A conducting-state voltage of approxiffiately 1.4 to 2.2 V
DC |s measured for LEDs. In the case of a low-current LED,
the measurement current is sufficient to illuminate the LED.

The non-conducting direction of a dlode path must be
measured by connecting the red measuring lead to the
cathode and the black measuring lead to the enods. |f &
voltage value Is Indicsted, the diode is faulty.

[NOTE]
Capsacitace ( |_T :Farad) measuring velue Is displayed on main
Display area.( so)

[NOTE]
Diods (- ) value is displayed on main Display area.(so )

_oo_

[NOTE]

Avallable Sub-Functions : [a 7] Wn/wy [TIME] (REC] [RCLL
LM
{(PH

Aomz._.mmmca.*:zn:o:m "?mmm xmm.
While measuring main-function E

Sea deteil of 6-2.sub-function page

6.1-5 Measurlng mA/A DC and AC (= mAJ/A)

To measure low direct current or alternating current up to 400
mA AC or mA DC, proceed as follows:

@) Press main function key (right)  [™ | select mA range
untll [@Alis displayed on LCD.
(eroc) button to select DC or AC.

b) Connect the measuring leads as shown, the non-soild meaasur-
ing lead corresponds to the red measuring lead.
Connect the measuring leads In serles with the object to be
measured.

¢) During the measurement tha bar graph, s type of analogue
Indlestlon with a high measurement rate, is active at the
left-hand edge of the screen. The ber graph acts as a trend
Indlcation.

d) Connact the test probes to the object which is to be measured.

NOTE
mA/A AC measurement value Is RMS (True RMS) value.

—23




NOTE]

mA[/A AC  measuring valus is displayed on main
or C Display area(sq) and Frequency (Hz) on Sub-display
area( st) simultaneously.

NOTE
Available Sub-Functions : (4 =] W [TiMe] [REC] (RCLY
LMT
PH
To ENTER sub-functions . ENTER
ub-function : Press ey | Key.

While measuring main-function
See detail of 6-2.sub-function page

Warning!

As soon as "s -" appears in front of the measured value during a
DC voltage measurement, the measurad voltage is negative (or
the measuring leads are connected the wrong way round).

Never measure any current in circuits in which volteges in excess
of 250 V DC or V AC rms can occur because this posas risk of fatal
injury. Under no circumstances measure currents greater than

400 mA or, in the case of uA measurement, 400 uA. Only

measure currents less then 400 mA In circuits thet hava 500 mA
quik-acting fuse protection,

_24_

6.1-6 Measuring 20 A DC and AC (ZA)

To measure low DC or AC up 20 A AC or A DC,
proceed as follows:

a) Press main function key (right) | ™™™ select A range
until 27 is displayed on LCD.
(i) button to select DC or AC.

b) Connect the measuring |eads as shown, the non-soild measur-
ing lead corresponds to the red measuring lead.
Connect the measuring leads in series with the object to be
measured.

c) The ber graph, a type of analogue indication that has a high
measurement rete, is active on the left-hand center the
screan. The bar graph acts as a trend Indication.

d) Connect the tast probes to tha object which is to be mesasured.

[Notes|

AAC  measuring value is disglaged on main
or A DC Display area(so) and Frequency (Hz) on Sub-dicplay
area( s7) simultaneously.

o5




_ Motas

7 _ | [ Avsilable Sub-Functions : (o =) Wiy (TimeEl (FEC] (R
;

Hl |
Ml )

| =
_E To ENTER sub-functions E
il : Press = Key.
While measuring maln-function MENy | ROY

See detall of B-2. Sub-function page

_ Warning!

[ As soon as 8 "-* appears in front of the mesasured value during a
_ | DC voltage measurement, the measured voltsge is negative (or
the measuring leads ere connected the wrong way round).
_ Never measure any current In clrcults in which voltages In excess
_ (1| 7 of 250 V DC or V AC rms can occur becsuse this poses risk of fatal
| _ | injury. Under no circumstances measure currents gresater than 20 A
I Onlymeasure currents in circuits that have 16 A fuse protection
7 ; _: _ m:n_s_:m«m:ouoimﬂ_zmxomwmo*hcoo,\)nm:oog?

Il Measurements of currents equal to 20 A may only be performed

i _ | for up to 30 s and only at 15-minute Intervals (to ellow time for
_ _ mrc::om_m»o:onoo_aoi?
____f
_

6.1-7 Measuring Temperature.("C, "F)

To measure temperrature, proceed as follows:

- (Temperature measurements require the purchasa of temperature
~ probe see optlonal eccessories in 9.2 in the manusal)

&) Press main function key (right) E select Temp range

until [TENF] |s displayed on LCD. "C Is displayed on main
display area(so ), °F Is displayed on sub-display area( S1).

b) Inseart the k-type the temp
probs(connected with k-type
thermocouple wire) Into input hole
at bottom of the meter insert.
® teriminal of teamp probe
to input hole (where temp Is shown)
end Input © termial of
temp probe to input hole(COM).

c) The bar graph, a type of enalogue indication that has a
high measurement rate, is active on the center of the screen.
The bar graph acts as a trend Indication.

- d) Touch the temperature probe head to the desired mesuring

area.Keep the probe touching the part under test until the
reading stabilize (about 30 seconds).

[NOTE]

— _LCD Display number when disconnecting Temp probes shows
~ present room temperture.



{Notes

Temperatureneasuring value is displayed es degrec C( °C) on main

Display area( s0 ), degres F( 'F) sub-display area( s;).

D

e
FEMe

Notas
Avallable Sub-Functions : (A %] Wi (Tivel (ReC) (AcLL
LMT

(P ]

To ENTER sub-functions P
: Prass ENTER

While measuring main-function weny | Kev-

Ses detail of 6-2.sub-function page
Warningl

Do not measure temperatures of metal parts with a voltage
power on them.

8.1-8 Measuring Frequency(Hz)

Waming!

Do not attempt to measure frequency of voltage above 250 V.,
measurement of voltage above 250 can result In damage to the
meter and fatal Injury or death of the user.

To measure Frequency, procesd as follows:

muﬂﬂmmmamuzﬁczozo:xmw:mﬁ H_ E mm*mo.n._.mauﬁmncm
untll [(HzJis displayed on LCD.

—28

b) Connect the measuring lsads as shown, the non-soild
measuring lead corresponds to the red measuring lead.
Connect the mesasuring leads in series with the object
to be mesasurad.

c) During the measurement the bar graph, s type of anslogue
indication with & high measurement rate, s active at the
left-hand edge of the screen. The bar graph scts as a trend
indication.

‘Frequency (Hz) measuring value is displayed on main

Display area( so ) and related voltage on
Sub-display area( s ) simultaneously.

506 -

B E em ex

. 110

Milllscond (ms) Is displayed on subdisplay area( ss ).
- (0.02 msee ~ 99.9 msee)

© 600 -

a0

.llwanEHHm_H_HDO
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6.1-9. Measuring Trensistor (hfe) : 6.1-10. Measuring Logic

To measure transistor, procesd an follow. i To measure logle, proceed as follow:

a) Press main function key (laft) E unti|

(ae] Is displayed on LCD — .m.v. Press main function key(left) _ wee  untll

[ogic] I8 displaysd on LCD.

b) Insert the Transistor Into the Transistor sockat. To measura ~ b) Connect the black test lead the " COM * input and red test lead
Mj"_.ﬁmg on the meter. correctly Install the PNP or NPN typs to the * LOGIC * input.
ransistor, .

~d) Connect the test probes to the object which Is to be

measured,
«LOGIC TEST. (select by (=) button key)
. S3 DISPLAY LOW LEVEL|HIGH LEVEL| REMARK
=i =1
T Bl U0 | v |20V nl
| u—n -
- =o
Notes == Analog level
. . B =
Aveilable Sub-Functions : (A %) lwd (TvE] (REc) (RED - I— |
T CMOS (3V) mI— -Dm 1oV |20V == I
- . - = Digita! level
(BH) - - - -I -I
.,
To ENTER sub-functions mlm -Dm -t I
While measuring main-function eMos: (sv = -I et ¥ 7 33V Digital level
See detail of 6-2.sub-function page [NOTE
Lco
- e e o o o o Means within
= Low-High level
E | nigher than high laval
E 5V 50k

__ mU@ lower than lower lavel

TTL DC voltage Frequency
= &=




6.1-11. Use as TTL signal generator.(Sig-out .. ) .2 Subsidiary Function (Sub-funtion)

Mwm ,.HM mmﬂ ,w%hwﬂ__ﬂm %m»MWM:MH .%M::mﬁﬂ_u._ﬂ nﬁmzmmq.m_m_wqmﬂim o w—mwﬁ.zm:oam sub-function can be used to modify/set all the parameters.
fixed voltage (amplitude) of 5 V through middle Input socket.
(Maunelly sbjustable Frequency from 1 Hz to 5 KHz)

_u_.mmmE kay. all Sub-Function on top of LCD (& %) WA (TIME]
8) Press main function key (left) @ :

(i) (PA [REC] RCLL) ere displayed st once.
b) Press the . key to asbjust the frequency leval., -

¢) Connect the measuring leads as shown, the non-soild
measuring lead corresponds to the red measuring lead.

.»?6«.5 of these Sub-functions is blinking. Move left or right
direction to desired function with[: =] cursor. The selected

“function will be blinking and press ﬁ key to enter the function.

NOTE

Sig out Frequency is displayed as Hz on main display ares( so ). Other display will be diseppeard.(If (4% | key is not pressed within

[NOTE |

i atter select the desired function, all sub-functions are
Sig out Freguency is displayed as Hz on main display area.( sa ) S:sacond

disappeard and return to the original mode right before mm:_:aE

key- no subfunction mode)

Available Sub-Functions : [TiME]

To ENTER sub-functions D Press | g
While measuring mair-function b

Sea detail of 6-2.sub-function

Key.
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6.2-1.Rslative ( A% ) measurements.

The reletive measurement feature allows you to make measurements
relative to a referece valus you have set, For exsct resistance
measurements of low values you can sst the test lead value as your
refarence and then the reading in the display will be the exact value
of the part under test with the test lead resistance factored out.
LIkewise, a refarrence voltage, current, etc, can be set in and
measurements made In comparison.

The reference value must be entered by actual msasurement of

tha reference value.

The Relative mode will work In the Volt(AC/DC), Capecitance, Ohm,
mA(AC/DC), A(AC/DC), Temp measurement ranges.

Tha Relative mods will not work in Auto Ranging. Actuation of tha

Relative mode sutomatically switches the meter to the manual mode.

The meter must be preset to the menueal range you wish to use
before activating the Reference mode, the meter wlll switch out of
the Refarence mode.

- To enter the Relative function,

Press E — select by @ until & %)

—Prass E

- LCD display
(ex AC V ranga) & %

on top area of LCD

(Relstive)

Initlal Value Is
displayed. (s7)

e[ o 3 -

: mﬁnw MIN/MAXJAVE measurmeant
_ you want to capture the highest(=MAX) and lowest(=MIN) mesasurad

that occurs for a coustantly changing measured value, use this
jon. The momentary measurad value, maximum value, eaverage
y snd minimum value are then &wEmv\ma. as a glance and
Itanaousely, over the entire of the LCD screen.

- To enter the MIN/MAX/AVE function.

[Min/MAX] ©on top ares of LCD

ENTER

- LCD display
ex AC V range)

Average value (o)

Minimum value( st)

Maxmum value( 52)




6.2-3 TIME stamplng.

- Track the measuring time in houre minutes second (set up to
24 hours)
- To enter the TIME function. please proceed

control
press until [TIME] blinking Press

ENTER ENTER |
] - 3 - ] -

(zero saeting of previous time
seting stert from "0" )

(STOP, START time watch function)

- LCD display

50 second

._.mm.L Limit (LMT) (compare) measurement.

._.mwmn_ on LCD as "LMT" .(limit)
.@i!m”oﬁ can abjust high limit and low limit. Generally useful to

~ -select Reslstance Capacitance. When Resistance Capacitanca being

*mmﬁmn_ is between High-Low Limits. LCD displayed "PASS". If lower
than limit(sz) LCD shows "LO", If higher than "H|". All cases display

“'present measuring value on display area. Operator can see High

{imit-low limit, present value es well as "PASS" word same time.

- "o sat High, Low limits,proceed as follow,
press select until press

pMTas blinking
e

First : Low limit Second a High limit
*S2 " blinking

|81 " blinking

i t
oDOEZﬂCﬁv ADn.:__,___?.n up e
Set low Hmlt Set High limlt
(sea Main display) (see Main display)

* *

ENTER ENTER
MENU | —— MENLU

One touch press change one unit. If press the key longer time,
number changes X10 X100 units rapidly.
~High limit starts from low Limit setting value of First : Low limit.

: -ro_u display

i

Presant measuring Low limits ( s7)

lue( 59
,.%JF&.L High :_._._._n..ﬁ.. g2 )




6.2-5. Pesk Hold measurment ~ §.2-8. Record functlon ( REC ), Recall { RCLL ) function

_Up to 10 different measurement can be stored in
Capture the pesk value.Peak value hold within 1 msec. - the record function.

T ) ..
o enter the pesk hold measurement,proceed as follow. o enter the record end recall o

press

press . - ==t - S
i REC | wenu _ H == || R _ll REC 0 is blinking
e, [ — [ome A(record Salect J
MENL a b _. ntiRE s _
S Control

: blinking on
until [Fg]  symbol - thae top m REC NO. setting
on top ares of area of LCD. to record.
LCD Ts blinking. = (uss up - Slde key only)

_

record (storage)
D the measuring
value.

(use down =side key only)

o |— B — [

- rec Select
_.Am.mnm_c untilBCLL  is _
v w_,_,_m:ﬁ_:n on
= 1 top
area of LCD. . ﬂ%mm_%_ setting
<down upe
ener | recall the
MENU | recorded value
NOTE]

svious record (REC No.) will be removed sutomatically when new
03 |s set on same _u_mo No. All records will be removed if main
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6.3.HOW TO USE /RS 232 PC INTERFACE 6. Note the following If other software Is to be used:
= Tha data format Is 14 bytes long. The sequance is 8s follows:

 BYTE123456789ABCDE
~ Example 1 DC -3.998 V CR
Example 2 DC - 399.9 mV CR
rogram example In BASIC simply to read the multimeter:

10 OPEN "COM1:4800, N, 7, 2, RS, CS, DS, CD" AS #2

_ . 20 IN$=INPUTS(14, #2)
1. Connect the optlonally-availble interface cable on the one hand e ,mwm Iu%z\ﬂ INS

with the 5-pin asymmetrical socket on the measuring instrument

NOTE

Data transfer takes plaece unidirectionally,i.e. only in one direction:
from the measuring instrument to the PC and not vice versa.

The following steps are required for communication between an (IBM
compatible) PC and the measuring instrument:

© 40 CLOSE #2
and on the other hand to the PC. % END
2. Mmg,_‘_ﬁzuw GMMMH,WM”Q ﬂ_“”m._wm%mnm_mﬁw%ﬂoj on tha measuring instru- * Data transfer parsmeters (communication umaamﬁma?
WER :  Transfer rate @ 4800 bsud (=bps=bits per second)
3. Press the "HOLD" button (epprox. 3 seconds) untill the circle —  Character code : 7-bit ASCII
symbol with & "2* appears on tha right benesth the main display. iy : none
4. Now switch the PC{"computer™) on. i m&o bits 12

5.:Use of Windows softwars (optionally available):

NOTE |

The following steps presuppons basic knowledge of MS Windows. IN
case of difficuity, study the Windows manual concsrning the uss of
WINDOWS.
Windows 95 and VGA monitor are required for the operation of this
software.
a) Start the computer end activate Windows.
b) Load the diskette info the appropriate 3.5* drive ("a® or "b")
c) With the mouse, click the "START™ button and then click *Run”
As a result of this,the Run dialog box with command line opens. =
d) Enter the following at the fiashing cursor: : =
When the diskette Is In drive "a" : type &:\setup and press =
[Enter] or click QK
When the diskette Is In drive "b" : type b:\setup and press
[Enter] or click "OK"
e) Follow the on-screen directions to complete the Instsllation. =
f) To stert the program, with the laft mouss button double—click =
tha program "Multimeter” and then follow the on-screen
instructions. Take note also of the "README" file on the
diskette for remearks concerning operating.
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7.MAINTENANCE

WARNINGI : To avold slectric shock, disconnect the test leads from
any sourca of voltage before removing bottom case.

WARNINGI : Do not opsrata your meter until the bottom case s in
place and fastened secursly.

7.1 Battery Replscement

s First step

* 2nd step

* 3rd step

: Open the Bottom case.Remove used battery from

: Scraw the three screws by Phllips screw driver.

P (do not force ta remove)

: Find out three screw at bottom case.
Unscrew the screw by Philips Screw driver.

The Screws ara Ceptioned Screw and will ba hanging
on the Battery cover unless force to remove them.

battary snap.

mmn_mooizsams_umﬁmé.Emom«:m:miamﬁm&._:ﬁo K ..
the battery compariment.

Replace
New batlery

Make sure the screws securely fastened.

(3rd step)
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7.2 Fuse Imu_wooﬂmﬁﬂ

* First step

= 2nd step

= 3rd step

* 4th step

: Find out three screw at bottom case.

Unscrew the screw by Philips Screw driver.

The Screws are Captionad Screw and will be hanging
on the Bottom case unless force to remove them,

: Saperate Bottom Case from the Front Case. You will
sea the F1 Fuse at Solder side and F2 Fuse of
component side of main PCB.

Find out correct Fuses.
SMALL SIZE Fuse : 5x20 m/m (0.197"x0.788")
Fast acting glass Fuse. FE00mMA/250V

BIG SIZE Fuse : 6.3x32 m/m (1/4"x1-1/4")Ceramic fuse
F 20A/ 250V

: Replace with correct size Fuses. Replaca with corract
rating fuss.

: After replace with new fuses, screw the three screws

by philips screw driver. Make sure screws securaly
fastened.

—44—
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7.3 CLEANING AND DECONTAMINATIONS

Tha meter can b
y cleanad
grease or grime. with a soft cloth to remove any water, oil

Never uss llquld sol
vents or deter;
an gents, If t
_E« reason, dry the instrument using low he. meter gets wet for
s then 25 PSI|. pressure clean air at

Use care and cautiol tance
n around the INPU
sl T, AS 232 Sock
e E:mﬂmcﬂmmﬂ mx_,mz switch around areas, L.CD nmmn_m_w MOMMWMMQ
or oil could enter into the meter while aﬂihwcna

8. SPECIFICATIONS

1 Genersl specificatlons.
Display
: count) with BAR-GRAPH3 sub

display.(Quad)*1

'RANGE : AUTO
(NPUT IMPEDANCE : Grester than 10MOhm

CONVERSION TIME
waric : 3~5 | sec.

sec.
( DC 5V Out— Current Consumption approex. 30mA)

BOWER OFF TIME : 30 min.

t if press any function key or putton on front face of meter.

£ r * display with Contlnuous
~gEEP* sound

. AUDIBLE TONE SWEEP : Select by M key.

. LOW BAT INDICATION : [ 7V £08V.
= « HIGH VOLTAGE WARNING : BEEP, BEEP, BEEP(Intermittent sound)
S ron OVER AC 700 V, DC 1000V
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«AS 232 COMPUTER INTERFACE
-Baud Rate : 4800

-Data bit : 7

-Stop bit : 2

-Parity : nong

= Safety

-Voltage or current Input : 1000 V

-8urge Protection : 5 KV

:Maximum Voltage Isolation From Ground : 500 V
<IEC 1010-1, Class II Double Insulation
‘Polution Degree 2

= POWER : 9V Alksline battery.NEDA 1604 6F22
or 00BP or BLR61. (battery is not Included)

« FUSE : F 5.0x20(0.197" X0.788")Fast scting Glass Fuse 500mA/250V
F 6.3x32(1/4* X1-1/4")Ceramic Fuse 20A/[250V

= GROSS WEIGHT : 315g (0.7LB) - Meter only

= DIMENSIONS : 880(w) X178(1) X330(d) m/m
3.5" (w) X 7* (1) X 1.3* (d) Inch

<COMPARSION TABLE

Genemal
4,000 (3°.Digh)
Diseiey with Bar-graph.
Sub Display 4
Range AUTO
Auto power off Yes
PC Interfaca Yes
ﬂ.s_nxw: Yes

dectactor
Back light Yes
Function
DCV(baslc Yes(0.3%)

accumacy)

AcV Yos
DC Curent Yea+400mA range
AC Curent Yos
Raeslstance Yes+400MC) range
Capacitance Yes+400uF range
Frequency Yes
Dicde Yes

* Continuity Yes
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TACHHI/LO RPM Yes
Duty Cycle/Dwell Yes
Special Festures
Rslative Yes
Storage Yes
MinfMax/Average Yes
Peak Hold Yes
Data Hold Yes
Compare Yes

Stop watch, Timer Yes

Audible Tons Sweep Yes

8.2 Electrical Specifications.
1.DC VOLTAGE {AUTO RANGE)

Range

Resolution

Accuracy

Input
Impedanca

400 mV | 0.1 mV

+{0.5% rdg+5 digits)] 100 MO

4v 1 mv
40V 10 mv
400 V 100 mv
1,000V |1V

+{0.3% rdg+5 diglits) 10 MG

,000 vV DC or
C Peak Within
0 Seconds.

o

2. AC VOLTAGE (TRUE RMS)

Accurecy
Range Rasaolutl
20Hz~ B0Hz [BOHz~ 1 KHz |1 KHz~ 10 KHz
400 mV | 0.1 mV  |2.0% + 10 digits | 1.0% + 10 digits | 2.5% + 10 digits
4V 1 myv 2.0% + 10 digits | 1.0% + 10 digits | 2.5% + 10 digits
40 V 10 mv | 2.0%+ 10 digits | 1.0% + 10 digits | 2.5% + 10 digits
400 V 100 mV | 2.0% + 10 digits | 1.0% + 10 digits | 2.5% + 10 digits
700 V 1V 2.0% + 10 digits | 2.0% + 10 digits ne
3. AC CURRENT. (TRUE RMS)
Accuracy
Renge |Resolutior Overloed Pr
20 Hz~ B0 Hz |50 Hz~ 1KHz |1 KHz~ 10 Kz
2.0%+ 10 digite [ 1.2%+ 10 digita | 4% + 10 digita :
KO mA | 10 uA S i
400 mAl 100 uA  [20%+10digits | 1.2%+ 10 dlgits 4%+ 10 digits
. 20 A | 10mA |26%+10dighs |1.5%+10dlgita |4%+10dloits  |250 V 20 A Fused

—B{—

Overload Protection|




4. DC CURRENT.

Renge  |Rasolution Accuracy Overload Protection
40mA | 10 uA
+(1.2% rdg + 5 digits) | 250 V /500 mA Fused
400 mA | 100 uA
20 A 10 mA | =(1.5% rdg + 5 diglts) | 280 v 20 A Fusad

5. RESISTANCE.(AUTO RANGE)

Ranga Resolution Accuracy Ovarlioad Protaction
400 2 |p18
4KQ [(1Q
WKL (1080 +(0.75% rdg + 5 diglts

( 9+ 5 diot8) o v DG ar AC Peak
400K Q| 100 8 Within 10 Seconds.
aMQ 1KQ
4O0M S 10Kk Q | (3% rdg + 5 digits)
400 ME | 100 K £ | (5% rdg + 20 diglts)

6, CONTINUTY TEST

+ BELOW 209
7. DIODE TEST.
,.f Range Rasolution Accuracy Overload Protection
__ Diods | 1mV  [(2% rdg + 5 digits)| MAX 5.0 V

8. CAPACITANCE. (AUTO RANGE)

Hange |Resolution

Accuracy

4 nF |1 pF

40 nF |10 pF

400 nF | 100 pF

+(3% rdg + 10 digits)

4uF |1nF

40 uF |10 nF

400 uF {100 nF

+{5% rdg + 20 digits)

9. TEMPERATUFE.

s -20°C~1370°C (0 *F~ 2000 "F) : K-TYPE
* With thermoconple Wire + Temp prabe set
+(3 "C+5d) to 150 °C, +3%rdg over 180°C

+(3 "F+5d) to 302 °F,

+3%rdg over 302 °F

10. FREQUENCY.(AUTO RANGE)

Range Rasolution Accuracy
4 KHz 1 Hz

40 KHz 10 Hz

200 Kotz 100 Hz +(0.1% rda + 10 digits)
4 MHz 1 KHz

* Voltage Sensitivity

: 50mV eff ( 1 Hz to 4 MHz)
« Sub-Display(Valtage) Avallable Rangs : Min.50 mV- Max.40.00 V
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12, SIGNAL GENERATOR.

- TTL Lavel.

- Manually Adjustable Frequency (Amplitude a fixed 5V)

1/ 10 /100 / 993/ 1988
2979/ 3972 /5041 Hz

Range Resolution Accuracy

100 Hz 1Hz

1 KHz 10 Hz +(0.5% rdg + 5 digits)
5 KHz 1 KHz

13. STOP WATCH [ TIMER.
» 24 HOUR.

¥

9.Accessories

9.1 Standard Item

.l.ll..ll\ll\l

L%
@/ Temperature probe
\

e ——
i ,ﬁ,
=g
K-typa
Thermocouple
wira
OPERATORS
MANUAL
Black
White
Qne pair of test lead(Black, White)

Spare Fuse
Storage room



9.2 Optional item

U

[ ]

Software PC Diskstte

[

RS 232 Interface
cable




