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GENERAL

1-1Superiority of Digital Functlion
(1) Easy and correct read-out.
(2} High accuracy in measurig.
(3) High mterpal resistance assures mMINIMUM MEASUr g ereor,
(4) LSl-circwit use provides high reliabiity and durabihty,
(5) Measurement possible even under strong magnetic lield.

(6) Over-inputl indicatinn

provided.

|1-2 Features of Model DT-830
(1) DT-830 15 a 3 1/2 digit compact digital mullimeter,
featuring FE type LCD of large hgures.

(2) One rotary range swilch allows fast & convement operation.

(3) 30 measurement ranges enable wider apphcalion.

(4) Quick continuity check 1s available by buzzer.

(5) hre & Diode checks are equipped.

(6) Indication of Low Battery Life appears on display.

(7) Color-coded panel assures easy operation,

(8) LCG use provides low power consumption and clear read-
oul even al bright place,

. SPECIFICATIONS

2-1 General Specifications

Oisplay

Measuremenls:

Owver-mnput :

Samphng Time:
Operating Temperature:
Operaling Humidity :
Power Reguremenl:

LCO{Liguid Crystal, FE type)

Max. Indicalion 1999 or — 1999
Auto-zero & Aulo-polarily

Bra N RGN BELE, BGR B THEE,
Diode & Continuity

Indication of “1" gr "-— 17

0.4 second

0"C 10 40°C

less than BO% R. H,

DC 9Vv. DOGP baltery

Fo Ao Slasin

: Sl 51,8 4 DT830
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Ballery Lifa:
Low Baltery Indication:

Dimensions
Weight :
Standard Accessorios:

2-2 Measurement Ranges
(1) DC=VYoltage

200 hours lypical

“¢1" mark appears on the display when
tho battory voltage drops below operaling

vollage :
160(0D) x B4(W) x 26{(H) mm
200qg, excluding baltory

Test! Lead (rod & black) «oee 1 pai
Battory (Q0BP, GV) oreveereee 1 pee
Spare Fuse (0.5A) «coevevieainnns 1 pce
Instruction Manualk-ccommeee 1 pco

Rango Resolution Accuracy (23°C+5'C)
200mV 0. 1mYy
+ (0.5% of rdg + 2 dgt)
2V TmV
20V 10mv
200V 100mV 4+ (0.8 ol rdg + 2 dgt)
1000V v

Max: Allowable Inpul; 1000V DC or AC peak at 200mV, 2V

&

20V Ranges,

1100V DC or AC peak al 200V & &
1000V Ranges.

Input Impedance: 10MGQ.
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(2) AC~Vollage

Range Aesolulion Accuraczg_c +5°C, 45--500Hz)
200mV 0 imY o
FAY 1 1mV
20V 10mV + (10" of rdg ¥+ 5 dgt)
200V 100my
50V v

Max. Allowable Inpul: 750V AC rms or 780V DC
Input Impedance: 10MQ in parallel with < 100pF

(3) DC==Current

Range |P-csoluflr.n

Accuracy
(23C+8G)

Maximum
Voliage Burden |

200”"‘\ O lll[;lc\

2mA LRTL:

(102 ol rdy

20mA 1014

+ 2 dgt)

200mA | 100.A

10A 10mA,

260mV rms

¥ (2.0 of rdyg
+ 2 dgt)

700mV  rms

Overload Prolection: 0.5A (250V) fasl blow fuse

(4) AC—Currenl

45~ 500Hz

Range | Resolution

Accuracy
(23°C * 5°C)

Maximum
Voltage Burden

20044 0.1,,4

A
i - % (1.2%0f rdg 250mV rms
200mA IIDO”A
10A oA, | EAagoig 700mV rms

+ 5 dgt)

Overload Prolection: O.5A (250V) fast blow fuse

- 4 =
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Battery Life: 200 hours lypical
Low Battery Indication:"<2" mark appears on the display when
tho battery voltage drops bolow ocperating

vollage 2
Dimonstons: 160(0D) x B4(W) x 26{H) mm
Weight : 200g, excluding battory
Standard Accessorios: Tost Lead (rod & black) -+ 1 pair
Batlory (QOBP, QV) eeeviaieees 1 poe
Spare Fuse [0.BA) s 1 pee
Instruclion Manual..cooovaseea 1 pco
2-2 Measurement Ranges
(1) DC—=Voltage
Rango Resolution Accuracy (23°C+5°C)
200my 0.1mV
+ {05% of rdg + 2 dgt)
2V TmV
20V 10mV
200V 100mV + (0.8% of rdg + 2 dgt)
1000V 1A%

Max: Allowable Inpul; 1000V DC or AC peak at 200mV, 2V
& 20V Ranges,
1100V DOC or AC peak al 200V & &
1000V Ranges.

Input Impedance: 10MQ.



)

PANEL FUNCTIONS

(1) Display

\

ol e

- —1(5) hFE
(2) Pm-‘v‘;- Terminal
Swilch
3

\ |

(3) Range Swilch (6) Batlery Cover

L\
(4) Input Terminals

Fig. 1

3-1 Display
3 1/2 dignt higures. decimal ponts, " — " mark & “Q1"
mark are displayed on LCD panel.

3-2 Power Switch
Power can be supplied when the swilch 1s set “ON
Be sure to sel "OFF " position when non-using.

3-3 Range Swilch
All messurement ranges of this insturment can be selecled
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3-6

only by this ono rotary switch.
Set at the required position, n accordance wilh
moasurement fange { signal under test).

Important: Set the RANGE switch always al the lighesl
range and change 11 down ull salisfaclory
reading 15 obtanod, 1 the value of the sigonal
under 1asl is unkown.

Input Terminals

Input terminals are lor test leads, depending on (he

measuremenl ranges.

(1) Connect the black test lead, always to "COM™ terminal,

(2) When measuring DC V. AC V. RESISTANCE ().
DIODE ( |¢ -) & Continuity (+))). connect the red
tast lead to "V-Q " lerminal,

(3) When measuring DG & AG Curront up to 200mA,
connect the red test lead (o "mA"™ terminal.

(4) When measuring DC & AC Current over 200mA,
connec! the red test lead to " 10A™ terminal,

hFE Terminals

hFE terminals are lo connect pins ol transislor,

Connect pins ol BASE & COLLECTOR to "B" & "C”
respeclively and EMITTER to one of "E™ termmals in
accordance with the lype of transistor under test.

Small type transistor can be measured hy inserting pins

to the termmals directly, In case of difficulty of connecting
the transistor directly. use the oplional hFE probe UP-11
designed for this purpose specially.

Battery Case

(1) When connecling or replacing battery, remeve (he
battery cover by prossing the part "OPEN" shghtly.

(2) When replacing the fuse, also remove the batlery cover
and mserl 0.5A fuso (0.5mmyg X 20mm).
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4

N
1) 0.05v+0.2v=0.25v
2) 0.05v+0.06v+0.1v=0.21v
Ll yiorro 090

93



Q-.’.‘ JRIRR T P D90 e Slp Cad 00 350 o Jliws sl s ‘5‘;.19.4’
oolaiwl 0430 (6 5 o3luil gl (DT830 ;0 IMA) L, p SYL 5l v
shls Jlosws sla e oo uiomed - dngioe | 0)l9,98 5y g 0ges
By oL 5 DT830 o . awsl oo oYLl s 1, Cont. check os
Sl gl Jlusws sla e (dge Lan . ail (0 20QQ 05 590 9 (40

il o e sl (sl i

TABLE 7-2 TYPICAL VOLTAGE DROPS FOR
FORWARD-BIASED DIODES.

Diode Type Forward Voltage
Germanium 0.25-0.4 volts
Standard sillcon 0.60-0.7 volts
Schottky barrier 0.4-0.5 volts
Hot carrier 0.35-0.5 volts
Light emitting (LED) 1.5-2.5 volts
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Figure 2-21

Compans. |

A handheld

e

i dieital multimeter

{Photo courtesy ol H

CW lett-Packard

e —
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TABLE 2-1 ABBREVIATED SPECIFICATIONS OF A HANDHELD DIGITAL MULTIMETER.

Description: Handheld Digital Multimeter

DC volts
Ranges; 300 mV, 3V, 30V, 300V, 1000 V
Accuracy: =(0.7% of reading + 1 count)
Input resistance: 10 M{l minimum (depends on range)
AC volts
Ranges: 3V, 30V, 300 V, and 750 V
Accuracy: *=(1.2% of reading + 4 counts); maximum frequency, 500 Hz
DC current
Ranges: 300 wA, 3 mA, 30 mA, 300 mA, 10 A
Accuracy: =({1.5% of reading + 5 counts)
Resistance
Ranges: 300 {), 3 kf}, 30 k(}, 300 kf}, 3 M{}, 30 M)
Accuracy: ={0.7% of reading + 1 count); depends on range

AL 3200 Maximum count _J e -l 5o

*»

J*A
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Table 2.1  Abbreviated Specifications of a Handheld Digital Multimeter
Specification V;E:

-Basic DC accuracy 0.0;5-5%
Basic AC accuracy 0.4%

Resolution

50,000 counts (45 digits)

AC bandwidth

100 kHz

DC voltage ranges

30 mV o 1,000V

DC current ranges

500 uA to 10 A

AC voltage ranges

50mV to 1,000 V

AC current ranges

500 A to 10 A

Resistance ranges

500 Q to 500 MQ
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[ pripres

Figure 2-22. A bench top digital multimeter with true RMS detection. (Photo
courtesy of Hewlett-Packard Company.)
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TABLE 2-2 ABBREVIATED SPECIFICATIONS OF A BENCH DIGITAL MULTIMETER

Description: 6 '4-Digit True RMS Autoranging Digital Multimeter

DC volts
Ranges: 0.1V, 1V, 10V, 100V, 1000 V
Accuracy: =(0.005% of input - 0.0035% of range), depends on range
Input resistance: 10 M() minimum
AC volts
Ranges: 0.1V, 1V, 10V, 100V, 750V
Accuracy: =(0.06% of input - 0.03% of range), 10 Hz to 20 kHz; depends on range, other
frequencies also specified
DC current
Ranges: 0.01 A, 0.1 A, 1A 3 A
Accuracy: =(0.1% of input = 0.01% of range), depends on range
Resistance
Ranges: 100 {1, 1 k(}, 10 k{2, 100 k{2, 1 M{}, and 10 M()
Accuracy: =(0.01% of input + 0.001% of range); depends on range
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3 1/2 DIGIT MULTIMETERS

{ R wuLTIMETER qoma5!

GDM-351

Features:
® Manual Ranging (30 ranges)
® Audible Continuity Check’
® Precision Diode Test
@ Auto Power Off
® QOverload Protection
® [nternational Safety Design
® Drop-proof up to 4 Feet
@® Battery Check

ik pl'IT-iEl

1

y A,
an e 3

e
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GDM-352

Features:

® Manual Ranging (39 ranges)

® Audible Continuity Check - —
® Precision Diode Test |

® Auto Power Off Bl

® Overlaod Protection

® [nternational Safety Design

® Drop-proof up to 4 feet

® Capacitance Measurement

® Frequency Measurement up to 2MHz
® hFE Measurement

® Double High Energy fused (0.63A, 20A)




GDM-353

Features:

® Manual Ranging (40 ranges)
® Audible Continuity Check
® Precision Diode Test

® Auto Power Off

® Overlaod Protection

® International Safety Design

@® Drop-proof up to 4 feet

® (Capacitance Measurement

® Frequency Measurement up to 2MHz
® hFE Measurement

® Temperature Measurement

GOOD WILL
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3 1/2 Digit DMMs

MODEL GDM-351

® Manual Ranging (30 ranges)
® Audible Continuity Check

® Precision Diode Test

€ Aulu tuwer Off

® Overload Protection

® [nternational Safety Design
® Drop-proof up to 4 Feel

® Battery Check

MODEL GDM-352

® Manual Ranging (39 ranges)

® Audible Continuity Check

® Precision Diode Test

® Auto Power Off

® Overload Protection

® [nternational Salety Design

® Drop-prool up to 4 Feel

® Capacitance Measurement

® [requency Measurement Up to 2MHz
® hFE Measurement

® Double High Energy Fused (0.63A, 20A)

MODEL GDM-353

® Manual Ranging (40 ranges)
® Audible Continuity Check
® Precision Diode Test

® Auto Power Off

® Overload Protection

® [nternational Safety Design
® Drop-proof up to 4 Feet

® Capacitance Measurement
® Frequency Measurement Up to 2MHz,
® hFE Measuremen!

® Temperature Measurement
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GENLERAL SPECIFICATIHONS
Display: 3-1/2 digit. "0.65" LCD. (1999 counts),
Sampling: 2.5 times / sec ([nominal).
Temp. & Humidity Operation: 0 to 50°C_, 0-70% R.H.
Temp. & Humidity Storage: - 20°C to 60°0.,
0° - 80% R.H. without battery

Power Requirements: Single 9V battery, NEDA 1604
Battery Life: Approx. 300 hours GDM-351

200 hours GDM-352, GDM-353, alkaline battery.
Dimensions (Hx W x D): 187 < 38 x 44 mm

Weight: J40g (GDM-351),
38006 (GDM-352, GDM-353) including battery.
Accessories: Test leads, instruction manual. battery

SPEUCIFICATIONS

[Accuracy specified at 23°C +5°C. 75% max. R.H.)

DC VOLTAGE

Range Resolution Accuracy
200mV 100V ~  +{0.5% + 1 dgt.)
2V ImV i
20V 1Omy
2004 Homy
”.”.I”ll'n- Illb. + ||_| 3y _:' I:IL:i'h
[nput impedance: TIRELY
Owverload Prute::iiﬂq: 1100 VDG or peak AC max. all ranges. 107

(300 VDO of peak AC, 200mV range)



AL VOLTAGE

Average responding reads rms value of sine wave.

Range Resolution Handwidth
200mV 100uV Ji0H 2 - 300H 2
ZV ImV
20V lomvy
200 [m 'V
7a0V v
Accuracy: £ 1.2% + 3 dgts) 750V +(1.2% « 4 duts.)

Input Impedance:

10 M2 < 100pF.

Overload Protection: Same as DU voltage.

DC CURREN

Ranue Resolution Acouria
200uA 100N A [ 12% + ] elut
2maA LA i
20mA 10pA i
200mA il 1maA
20A [omA A2.0% « 3 dets. ]

Overload Protection:
J00m AR50V Fast blow fuse. 208 ranege unlused
(1.63A 500V High energy fuse (GDM-1532)
20A RANGE: 204 600V high energy fuse (GDM-352)

AL CURRENT

Range Resolution Acoura
200pA 1001 A O B S TN I
2mA LA
A !
200mA S
204 1ma +[2.5% » 4 dgts)
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Overload Protection: Same as DC current.

RESISTANCE

Range Resolution Acturacy
200012 0.10 1 1.0% + < dats)
2k 14} GDM-351
20k0 104} +[1.0% + 1 dat)
200k 10ey DNL-352
2NN 1k « [0.7% + 1 det)
20M0 Ok +12.0% + 4 dgts)

Overload Protecion: 500 VDO or Peak AC

AUDIBLE CONTINUITY CHECK

Buzzer threshold: Approx. less than 400,

PRECISION DIODE TEST

Display: Forward junction voltage
Accuracy: +{1.0% + 2 dels.)
Max. Test Current: 1.53mA

Input Voltage Protection: 500V DO or peak AL

CAPACITANCE (GDM-352, GDM-353 ONLY):

Test Fregquency: W0OH 7

Resolution: 2nF - IpF. 200F - 10pF. 200nF - 100pF,
2uF - Inf. 20uF - 10nF

Accuracy: +(2% + 10 dets.)

109



tREUQLU ENCY (GDM-352, GDM-353 ONLY):

Range: 10H7 to 2MH»

Resolution: 2kHz - 1Hz, 20KHz - 10Hz, 200KHz - 100Hz
2MHz - IKHz.

Accuracy: + [ 1.0% + 4 (dels)

Input Sensivity: 2KHz to 200KkHz range: 1Vrms

2MHz Range: 2Vrms
Overload Protection: 500VDC or peak AC.

TRANSISTOR hiE TEST (GDM-352, GDM-353 ONLY)

Display: 1 - 1000 hFE for PNP or NPN Transistors
Test Condition: Base DO Current: 10 pA. Vee: 3.5V

TEMPERATURE TEST (cpM-353 onLY,
Twpe: K tvpe
Range: -50°0 = 1300°C {-38°(C - 194949°F)
Resolution: 1°0C or 1°F
Accuracy: 0°0 - 200200 |- 312°0 ~932°F) - (1.2% « 2dets)
ST | 0| -538%F =32°F) and
DU = 1300°CC 19327 F = 1999 F) = (2% + 2dgts]

'GW | GOOD WILL INSTRUMENT CO., LTD.

NO.18, LANE 54. CHUNG CHENG ROAD . HSIN-TIEN CITY,
TAIPEI HSIEN TAIWAN, R.O.C.
TEL: (02)917-9188 (15 LINES)
FAX: 8B6-2-917-9189

=DM -5-02 [93)

110



111



s TETAOEX® DM SQﬁ mum-um

(b) (c) —

FIGURE 7-8
(a) Portable digital multimeter, (b) hand-held autoranging digital multimeter, (¢) mainframe elec-
tronic digital multimeter [(a) courtesy of Hewlett-Packard, (b) courtesy of B&K Dynascan Corpo-

ration, (c) courtesy of Tektronix, Inc.]. 112
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08t 5918 PROCRABMABLE MGITAL MULTIMETER

L BE ] L 1L L EHS |
L 11 ] ERERISIE

o Ny [EEl- X I

r FIGURE 7-8, continued

(d) Laboratory-grade electronic digital multimeter, (e) programmable digital multimeter [(d) cour-
' tesy of Hewlett-Packard, (e) courtesy of Tektronix, Inc.].
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