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1. INTRODUCTION

FIG 1-1 DM-441B
® Your EZD model DM-441B is a portable, bench type
digitalmultimeter with a 4 4 digit light-emitting
diode{LED).
® Your DM-441B can make hFE measurements, diode
measurements,frequency measurements and continuity

measurements in addition to the usual DMM measurement
- AC/DC volts, AC/DC current and resistance.

® TRUE RMS MEASUREMENT OF AC SIGNALS :
TRUE RMS measurement is the only accurate way to
directly measure ac sigals that are not noise-free
pure sine waves. Your DM-4418 measures ac voltage

frequencies up to 50k:.

® SAFEY AND EMC : Approval at TUV
This meter has been designed and tested in accordance
with salety and EMC.
- SAFETY : EN61010-1 Approval at TUV
- EMC REGULATIONS : EN300&1-1, EN55022, class B
ENS0082-1, IEC801-2,3,4
= overvoltage cat. [
— pollution deg. [l

|



2. SAFETY INFORMATION

WARNING

READ "MULTIMETER SAFETY" BEFORE USING
THE METER.

This meter has been designed and tested in accordance
with [EC publication.

To ensure that the meler is used safety, follow all
safety and operaling instructions in this manual.

It the meter is not used as described in this manual

the safety [eatures of the meter might be impaired.

2-1. "WARNING" and "CAUTION"
"WARNING" is used for conditions and actions that
pose hazards to the user, the word "CAUTION" is
used for conditions and actions that may damage
your meter

2-2. INTERNATIONAL ELECTRICAL SYMBOLS

/A | DANGEROUSVOLTAGE || L | GROUND ]
AC-ALTERNATING /A | IMPORTANT SAFETY

~~ | CURRENT INFORMATION IN MANUAL

= | DCDIRECTCURRENT | [ | DOUBLE INSULATION

TABLE 2-1.

2-3. INPUT TERMINALS

To take a measurement, connect correctly the lest
lead with input terminals. The red color of input
terminal allow you to have casy operation.

See FIG 2-1.




(1) 10A Amperes Input Terminal
For current measurements(AC or DC) up to
10A continuous when the function sclector
switch is in the 10A position.

Z)COM  Common Terminal
Return terminal for all measurements.
Do not apply more than 1000V between the
com terminal and carth ground.

{3)V QHz Volts, Ohms, Continuity, I'requency, Diode

Bt o) test inpuf terminal (Red color)

WmA  mA input Terminal.
(5) Socket Transistor hFE input Terminal

WARNING
TO AVOID ELECTRICAL SHOCK OR DAMAGE TO THE
METER, DO NOT APPLY MORE THAN 1000V BETWEEN
COM TERMINAL AND EARTH GROUND.
TO AVOID ELECTRICAL SHOCK, USE CAUTION WHEN
WORKING ABOVE 60VDC OR 30VAC AMS, SUCH VOLTAGES
POSE A SHOCK HAZARD.

2-4, LINE VOLTAGE SELECTION AND FUSE RATINGS.

VOLTAGE | FUSE POWER MAX
103V ~ 126V(50Hz/60Hz) | F 0.5A 250V 10w
206V - 252V(50112/6011z) | T 0.25A 250V LW

TABLE 2-2.

(= Sclect the proper [unction and range [or your
MeAsurements,

(&) Disconnect the live test lead hefare disconnecting the
commom test lead.
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(& Do not usc the meter if the meter or test lead look
damaged,or il you suspect that the meter is not
aperating properly.

(=) Turn off power to the circuit under test before cutting,
unsoldering or hreaking the circuit.
small amounts of current can be dangerous.

® When using the probes, keep your finger behind the
the finger guards on the probes.
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FIG 2-1. DM-441B FRONT VIEW

® = VOLISDCAHFE  [@ @ RESISTANCE |
@~V VOLTS AC i #+=1) | DIODE AND CONTINUITY

® =A | AMPERESDC | @ FREQ FREQUENCY

® A AMPERES AC @ (@ |POWER ON/OFF SWITCH

TABLE 2-3. FUNCTION SELECTED BY SWITCH

[HA0mV o Amv20 2 RANGE (7 00VmAKY | DOIVACTSON00mA 000K 4 RANGE
W 2VinAKD N2mAKARANGE | @ loamy 10A20M 8 RANGE

(5 DVmAKOKHz | 3VAmANK 0 DK RANGE || 3 it hFE TEST

(18 AOVmAED KHz | VA XK 0 XORHARANGE || 33 HOLD DATA HOLD FUNCTION

TABLE 2-4. RANGE SELECTED BY SWITCH

10



3. SPECIFICATIONS.
®NOTE:Aller turning on power, please allow a pre-heating

period of as long as some 1 hour before use.

3-1.GENERAL SPECIFICATION.

F

(® 4} Digit : 20,000 count LED

(= Mcasurcment rate ; 2.5 times/sec

(®) Protection for input overload

(=) Dual slop integration A/D converter system

® Over range indication : Most-significant digit flickered

(&) Long-lerm calibration stability : one year

(=) Temperatures : Operating : 0°C ~ 307 (below 80%)
Storage : =201 ~ 607 (below 70%)
Guaranted accuracy : 230+ 5T

(® Line voltage : 103V — 126V, 50Hz/60Hz
206V ~ 252V, 50Hz/60Hz

(® Power consumption : 10 Wmax

(® Dimensions : 25.0cm  9.25cm  25.1lem (See FIG 3-1.)

(=) Weight : 1.50kg
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FIG 3-1. DIMEMSIONS OF DM-441B




3-2. INPUT TERMINAL AND LIMITS

— 5
FUNCTION INPUT TERMINAL| MiENIMUM DISPLAY m%%ﬁmsmﬂ MAXIMUM INPUT |
v Vi Hz | COM 00ImY [000VCDTSVAC | 1000VDC. T5VAC
10A [0A | COM 000LA 0A 10AJ 250V
ma mA | TOM 0001mA ANmA 00mAS 2500
i WO Hz [COM Q1 AMg0 FNACY DO Imin)
Hz VOHz | COM 1Hz 200KHz 20VAC/DC |
CONTINUITY| v @ Hz | COM _ BUOVAC/DC |
DIODE | VuHz |COM HOOVAC! DO Tmin)
| WE | SOCKET

TABLE 3-1. (* AC VALUE IS RMS VALLE )

3-3. TRUE RMS

In order to compare dissimilar waveforms, calculate
ohm's law statements or power relationships, you must
know the cffective value of a signal.

If it is a do signal, the effective value equals the de
level. If the signal is ac, however. we have (o use the
root mean square or rms value. The rms value of an ac
currunt or ac vollage is defined as being numerically
equal to the de current or voltage that produces the
same heating effect in a given resistance that the ac
current or volluge produces.

In the past, average responding converlers were the
type of converler most widely used, theoretically, the
rms valuc of u pure sine wave is 1/2* of the peak value
and the average value is 2/77 of the peak value.

since the meters converled (o the average value, the
value was 1/2°=2/T= 1.11 of the average value when
measuring a sine wave. Most meters used an averape
responding converter and multiplied by 1.11 to present
true rms measurements of sine waves. As the signal
being measured deviated {rom a pure stne waves,




the crrons in measurement rose sharply. Signal such as
square waves, mixed [requencies, white noise, modulated

signals, ete., could not be accuralely measured. l
Romgh correction factors could be calculated [or ideal
wavetorms if the signal being measured was distortion |

free, noise-free, and a standard wavelorm.,
The true rms converter in this meter provides direct,
accurate measurcment of these and other signals,

4. OPERATING INSTRUCTIONS,

NOTES
The operating notes present the capabilitics and
limitations of your DM-441B and routine operator
maintenance insructions.

4-1. ZERO ADJUSTMENT

Everybody can adjust to "0" at ininal screen to get a
exact reading value.

4-2. INFUT OVERLOAD PROTECTION.

CAUTION
EXCEEDING THE MAXIMUM INPUT OVERLOAD LIMITS CAN
DAMAGE YOUR INSTRUMENT. THE TRANSIENT OVERLOAD
PROTECTION CIRCGUIT IS INTENDED TO PROTECT AGAINST

SHORT DURATION HIGH ENERGY PULSES.
TABLE 3 1 LISTS THE OVERLOAD LIMITS FOR EACH

FUNCTION. "




4-3. CHANGING INPUT POWER CONFIGURATION

The standard instrument has one ol voltage setting :
LL15V or 230V, 50Hz/60Hz.

The transformer must be changed to accommodate a
different line voltage by voltage selector on the

rear of DM-441B.
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FIG 4-1. DM-441B REAR VIEW

4-4. POWER SWITCH
The power swilch 15 localed in the lower lefl corner
of the DM-44 1B front panel. Sce FIG 2-1,
This is a push-push switch so don’t try to pull the
power switch to the O(OFF)position.
Push the power switc_l_l on your DM-441B to the HON)

position.

4-5, MEASURING VOLTAGE.

(1) Insert the black lead to common terminal and red one

oV @ Hz termimal.
(2)'To select a voltage function, push the =V/hFE or ~ V switch.
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(3) Select the proper range
switch for your
measurements.

t4) Touch the probes Lo the
A points, and read the
display.

n T Over range is being
A@Eﬂ, indicated by Mickered
G figure "0.000"
k e % R
i sy @

FIG4-2.MEASURING YOLTAGE

Each of ac/dc voltage ranges presents an input

]
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impedance of approximately 10M& . The lrequency range
for ac voltage measurement 15 50H» ~- S0KHz.

@ COMBINED AC AND DC SIGNAL MEASUREMENTS
To measure combined wavetorms, first measuwre the ris
value of the ac component using the ac function of
your meter. Measure the de component using the dc
function of your instrument. The relationship between
the total rms value of the waveform and the ac
component and the de component is:

RMS Total =+/(AC COMPONENT RMS) + (DC COMPONENT)?

4-6. MEASURING CURRENT.

(1) If you do not know approximately what the current
iz, conneel the black lead to common terminal and
red one Lo 10A inpul terminal first to see if you
have a sale level for the mA input terminal.

(23 To select a current function, push the = A or ~ A
switch,




FIG 4-3 MEASURING CURRENT

—E
ﬂ""‘““"“ﬂ (3) Select the proper range
| Ll switch for your
IJ 5 . medsurements.
—:E E‘ "t \é*; » {4) Touch the probes Lo the
E‘ 74“‘?;1 test points, and read the
| & L W e 1
| | m:;'lgi\:h ﬁgj ?;:E.lﬂ r}ﬂrngc 15 being
. | ‘ e .ﬁ%’ﬁw‘ﬁ) 4 ifndicﬂted by tlickered
§| I E:DJ aut figure "0.000",
The frequency range (or ac
' current imecasurcement is
S0Hz -~ 20KHz.
When measurement current,
e the meter's internal shunt

resislers develop a voltage
across the meter's terminals
called "burden voltage".
This voltage drop 1s very
low in your meter, but it
gy affect precision circuit
OF measurcments,

® BURDEN VOLTAGE ERROR
When a meter is placed in series with a circuit to
measure current, you may have to consider an error
cansed by Lhe voltage drop across the meter (in this
case, dcross the protective fuses and current shunts).
This voltage drop is called burden voltage. The maximum
fullseale burden voltages for your instrument are:0.3V
for the three lowest ranges, and .9V [or the 2000mA,

10A runges.

These voltage drops can affect the accuracy of a




current measurement il the current source is
unregulated and the resistance ol the shunt the fuse
represents a significant purt( /1000 or more) of the
source resistance. It burden vollage dose present a
problem, the percentage crror can be calculated using
the fomula in FIG 4-4.

This error can be minimized by selecting the highest

|
i — |
ESJ‘ " s R
L o]

-
AMMETER SHUNT

current range that provides the necessary resolution.
L5 = Source vollage
RL = Load resistance + Source resistance
Im = Measored current {(display reading in amps)
Ebh = Burden valtage (caleulated),le.,

FIG 4-4. CALCULATING BURDEN VOLTAGE ERROR

Display reading expressed as a % of full scale( 100
< readmg/ull scale) times full scale burden
voltage for selecied range. See table




RANGE ES BURDEN VOLTAGE
2mA TO 200mA (% 3VM AX
HI00mA, 20A (LW RAY

Maxumum current error due to burden voltage
IN % = 100 Eb/{Es-Eh)
IN MILLIAMPS = (Eb = Im)/(Es-Eh)
Fxamples: Es =14V, RL=99 , Im =1497.0 mA
Eb =100 = 1497.0/20000.0 > 0.9(Irom Table)=
T74.9%: of 0.9 = 0.674V
Maxumwm crror in % = 100 < 0674/ 14-0L674)= 100 =
(0.674/13.326)=5.06%
Increase displayed current by 5.06% o obtain true
current,
Maximum error/ln milliamps = (0.674 = 1497.0)/
(14-0.674) = 1009.0/13.326 = 73.7mA
Increase displayed current by 75.7mA to obtain truc
current,
WARNING
DO NOT APPLY THE VOLTAGE OF MORE THAN 60VDC OR
30VAC,

4-7. MEASURING RESISTANCE.

(1) Insert the black lead o
comimaon lerminal and one

E

u
fi
]

10V { Hz terminal.
(2) To select a resistance

,@@& C ) function, push the @
“ioony= A switch,

TQ (3) Select the proper range
R M ol switch for your
= -
s 8 measurements,

= — ]
I

FIG4-5.MEASURING RESISTANCE




(4) Touch the probe tw the test points, and read

display.

* Disregard "-" displayed when the test leads are connected
to the reverse terminals.
Over range is being indicated by flickered figure "0.000".

CAUTION

TURN OFF POWER ON THE TEST CIRCUIT AND DISCHARGE
ALL CAPACITORS BEFORE ATTEMPTING IN-CIRCUIT
RESISTANCE MEASUREMENTS. IF AN EXTERNAL VOLTAGE
IS PRESENT ACROSS A COMPONENT, IT WILL BE
IMPOSSIBLE TO TAKE AN ACCURATE MEASUREMENT OF
THE RESISTANCE OF THAT COMPONENT,

4-8 MEASURING FREQUENCY

| | et ©

L @w@

E
i

FIG 4-6 MEASURING FREQUENCY

(1) Insert the black lead to
cormmon terminal and red
one to ¥ O Hz terminal.

(2) To select a frequency
function, push the FREQ
switch.

(3) Seleet the proper range
switch for your
MEARULICIIICHLS,

(4) Touch the probe to the
test points, and read the
display. '

The minimum input signal required to trigger 1s above
100mVrms. If the input signal is below the trigaer
level. frequeney measurements will not be taken.




4-9. TRANSISTOR hFE TEST.

S

zeR0 a0 HPM
TOADC /AC
20

o .

AMD HFE HOLD

EBCE

FIG 4-7. hFE TEST

4-10. DIODE TEST

o

L
[T}

B 8y v

FIG 4-8. DIODE TEST

(1) To select a voltage/hFE
function, push the ==V/hFE
switch.

(2) Select the hFE range SWITCH
for your measurements.

{3) Insert the leads(emitter, base
collector) into the proper
holes of the sochet on the
front panel according to
transistor type NPN or PNP.
The display reads
approximate hFE value at the
test condition of Base
current 2.4pd and VCE 3V,
To select a hFE function,
push the hFE switch on the
range switch

(1) Insert the black lead to
common terminal and red
one to V & Hz terminal,

(2) To select diode function,
push the 4 1)) switch.
The forward voltage drop is
displayed in mV unit.
TEST CONDITION:
Forward DC current( ImA)
When Reversed,"000.0" is
flickered.

20



4-11. CONTINUITY TEST

{1 Insert the black lead to common terminal and red
one to V O Hz terminal,

(7} To select continuity function, to push the
switch,

. Test resistance below 200 &
moxde canse the meter to et a
| |+ continuous tone.

S

= o CAUTION

| 5 1@&& (©))  TURN OFF POWER ON THE TEST
AR - A CIRCUIT AND DISCHARGE ALL
)%(@, CAPACITORS BEFORE
SIS ATTEMPTING CONTINUITY

1B TESTING.

L

L]

| PLACK
RED

FIG 4-9. CONTINUITY TEST

4-12. HOLD FUNCTION
A measured value is holded an screen, Push "HOLD 1o
stop the recording of reading press "HOLD" again (o
start it
# If you push the "hold" when a measured value 15 "over range",
the display goes out of sight

4-13. HANDLE
The handle can be rolated o four positions. One
pusitions. One position allow it to be used as a
carring handle.
Other positions aliow the handle to be used as a bail
to tlt the [ront panel for convenient bench top
operation




5.RESOLUTION AND ACCURACY

\FNCTi .. | RANGE RESOLUTION ACCURACY
ZOUmY | 10
ne v | 100w 4 (0,1 % + gt}
SOy :
VOLTARE ’mg := J{lﬁ::f
1000 100m Y +(0,15%+4dpt
im.s%a'-zndgﬂ G 2 P21 4 —
: . _ +(0.8%+10dgt) , (1KHz ~10KHz)
A0 Y 10 £({1.0%+10dg1) , (10KIz ~20K Hz)
; +(3.0%+30dz1) , (20KTTz ~50K Hz) ,
| Y 20del) |, (45Hz7 ~ TKIZ) -
. . - +(0.8%+10del) , (1KHz ~10KHz)
, 2V 100 +(10%A20dgl) . (10KHz ~20KHz)
AC | . £(3.0%+30dgt) . (20KHz ~50KHz)
VOLTAGE ! £(0.5%+20dgt) , (45Hz ~TKHz) ]
. g | +(1.5%+20dg0) , (1KHz ~10KHz) '
2l | Lm £(2.5%+20det) , (10KHz ~20KHz)
2(5.0%+20de1) , (20KHz ~50KHz)
: - - £(0.5%+20dpt) . (45Hz ~300Hz)
L e Y| E(2.0%420det) | (400Hz ~1KHz) ]
- e E(10%+20dgt) | (45Hz ~J00Hz)
L L 1(3.5%+20dgt) , (400Hz ~1KHz)
i Fmd 0.1l
- { 20t 1 et =t 1
e Ty Joie L00,5% + gt
CURRENT | 2000 ma 1000k =
104 1 L0, T O % 4 Bdeey
-_ 5 A 0 1 5 L11.0%+10dgt] . [45Hz ~ 10KHz)
f . ' | LipUes il iy JOgHa
i o0 : | (1.0%~+10dg ), (45Hz ~ e
AC it s L(2.02%+200p ) . (10K g~ P0KHy)
CURRENT SO0 A [Tt LI;]..[J’?QT}LN'[L?.‘I‘J . M5KHz~ 10KHz)
o A%+ 20de) , (JOKHz - 20EHz) |
W R, .
| “UEE;{L‘ Db/ —(L0%+ 104, (45Hz - 2KH2)
T DoLe + (2. 01% + Hapy)
2K 0o
i 201 0 B ~(0.2% | 2dgt)
RESISTANCE | 20010 1gu
e o
o zmggﬁﬂ '.- 'm;’m ; +{0.5% | 2dgt)
RN S0KHz | | Hz F1.0% + Sdgt)
| PREQUENCY 200KHz [ 10Hz_ 12 (% = 3dat}
hFE BASE CURRENT: 3.5, VOE: 4.5 APPROX
DIODE TIST VOLTAGE: 4.5V APPRON MAXIMUM TEST CURRENT. LA
CONTINUITY THRESHOLD : 2000 OR LESS

* Temperopure cacfficierr s 05 & fapecgoes ) 0

HE L TR

“Acenrecy v glaver ar 2% of reading & e of fegsr sondfTesnd alipits ot T8t 281wl reduiiee hamadie

apy o SO fer o period o oee veare @iter colifriadon

* Aoy ke soedld! haegd-held spdio rrangeesoees, Taead stonon vadio and televiston ransmitners, veliode i

seammnitte e and cellulerr plenes geeerate efectromageetic nnfiation Jer ey idece solfipes in die st
feeids of the altimeter. I ool Cases e ocwrocy of M madiimaiee canand b gusranieed e s phesical resan
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6.MAINTENANCE

WARNING

TO AVOID ELECTRICAL SHOCK OR DAMAGE TO THE METER,
DO NOT GET WATER INSIDE THE CASE, REMOVE THE TEST
LEADS AND POWER CORDS ANY INPUT SIGNALS BEFORE
OPENING THE CASE.

6-2.INTRODUCTION
This section contains the maintenance information for
your DM-44 1B digital multimeter. This information is
divided into service information, calibration, fuse
fuse replacement, ete.

6-2. SERVICE INFORMATION

Il the meter fails, check the power and fuses and
replace as needed. If the meter still docs not work
properly review this manual to make sure you are
operating it correctly.

I the meter still malfunctions, pack it sccurely in

its original shipping container and forward it,postage
paid, to the EZIYs distributor. Include a description
of the malfunction EZD assumes no responsibility for
damage in transit.

A meter under warranty will be promptly repaired a
replaced(at EZD)'s option) and returned al no charge,
1f the warranty has lapsed, the meter will be repaired
and returned for a fixed fee.

Contact the nearest EZD's distribulor for information
and prices.

6-3. CALIBRATION
Calibrate your meter once a year to ensure that it
performs according to its specilications.




[ = W |

Contact the nearest distributor for calibration
procedure.

6-4. FUSE REPLACEMENT
After disconnecting test leads and power cords turning of the
multimeter, remove old fuse located with rear pancl
replace with new fuse. See FIG 4-1.

7. ACCESSORIES

Test leads ; 1sel

Power cord - Ipc
Uperating manual : 1copy
Fuse : Ipc

intelligent Systems Lab
Caliliemin Seate Unbverally, Chikao
v altralsong
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SALES : Gih Floor, Paradise Venture Tower, TOB-33, Yeaksam-Dang,
Gangnam-Gu, Seoul, Hepublic of Korea
TEL:-22-2-5A7-847 7 (Rap) F A +EE-2-5E - 1 Jdd

FACTOHY 4208 Mac-dong, Ojong-ku, Puchensi, Kyunggi-do,
Hepublic ol Kurea
TEL:+&2-32-581-8380 F A% BE-32-G81-A404

Home Fage © htp:thwswerdat.com
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