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SECTION 1
INTRODUCTION B SPECIFICATIONS

1-1. DESCRIPTION

The instrument is a compact, light weight with a three and one-half digit multimeter, A unique analog-to-digital conversion techinigua, with in
herent salf zeroing, eliminates offser uncertainties. Two LSk chips comprise the anslog-to-digital converter allawing a reduction of the discrete electrical
campanent count to less than 110, Other features include sutomatic digital determination of polarity. Continuaus filtaring, and LED readouts

Pushbutton controfs allow the selection of five ac and dc voltage ranges, $ix ac-and do current ranges, and six resistance ranges. ‘Accurate measure
ment capabilities are from 100 microvolts to 1200 volts de 3nd 1000 2¢, 100 nanoamperes to 1999 amperes ac and de, and 100 milliohms 1o 79 20

megohms

1-2. SPECIFICATIONS
DC Voltage

Accuracy: ]
1 year, '.IE°E o35 C

Input impadance

Normal Mode Rejection & - - . - ...

Common Mode Rajection’'l 0 - 20w vl s wivw o o did e

[1k£2 unbalancal
Response Time |

Maximum Input Voltage: |

AC Voltage

Arccuracy !
1 year, 15 C to 35°C

Input Impedance

Cammon Mode Rejection
[1 kD unbalance]

Response Time

Maximum Input Voltage

DC Current

Hanges

Accuracy:
1 year, 15°C10 35°C

Voltage Burden
Response Timeg

BAaximurm |opus

AC Current

Ranges

+199.9mY, =1.995V, . 1999V, : 19089V

+1 58PN

t(0.1% of reading + 1 digit}
10 Megohms, all ranges
Greater than 60db-@ B0Hz, BOHz

Greater than 120db @ deand B0Hz, 60Hz

1/2 second

. 1200% rons, all ranges

. 18R.8mV, 1.998Y, 19.98V, 1999V, 1000V

20Hz o TkHz ={0:5% + 1 digit)
1kHz o TikHz (1% + digit)

200mY-20V ranges: 10kHz to 20kHz = (2% + | digit)
200mY <20V ranges. 20kHz to d0kHz = (3% + | digit)

10 megohms in parallel with 100p#

All ranges:
200mV-200Y ranges:

Greater than 60 db @ 50Hz, 60Hz

. 3 seconds, warst case

1000V rms, not 1o exceed 107 violt Hz product on 20,
200, 1000V ranges, 750V rms on 200mY and 2V ranges.

- 193.9p4, +1.999mA, +19.99mA, = 190 9ma, + 1 935mA,
+19.994

(0. 2% of reading 4+ 1 digit]l except 2000mA  J0.00A
range.
+{0,5% of reading + 1 digit] 2000ma, 20004 rznge.

. D22V maximum up to 2 Amps

172 secaond

24 input 2 Amps rms {Tuse protected)
204 input 20 Amps rms (no fusel

199944,
19.98A

1.999maA, 19.99ma, 199.9mA, 1998mA,



AcCuracy:
1 yoar, 15°C 1o 35°C

Voltage Burden

Response Time

Maximum Input

HResistance

Ranges . . . .

Accuracy :
1 year, 158°C 1o 35°C

Responsa time . . . .

Currant through Unknown | |

Maximum Input Valtage

Audible Continuity Check

Description |

Test Current

Open Voltage
Enviranmerntal
Cparating Temp. Range . - 2L 0 Viieain e

Storage Temp. Range

Humidity Range

General

Max. Common Mode Valtage

Accessaries . .,

40Hz to TEHz = (05% of reading + 1 chigs)
1KHz to 10KHz X (1% + 1 digit)

10K Hz to 206 Hz £ (2% + 1 digit) except 2000mA
20004 range.

40Hz 1o ZkHz ¢ 11,0% of reading + 2 o513
2000mA, 20,004 rangs,

- 022V maximum up 102 Amp

3 seconds
- 2ALiInput 2 Amps rmis (luse protecied]
204 input 20 Amps rmsdno fuse)

. Built-in = buzzer sounds if conductance less than 1058,

19990 1.999k0, 19:99k0; 199:9k0
M

2000, 2w 20K, 200k, 2000k ranges
+ 10.2% of reading # 1 digi]

FOMIL range « (G 5% of reading + 1 digit)

2000, 2kt 20K, 200k, 2000k ranges
1/2-cecond

20ML2 ranok: 4 seconds

20058 Range 1 ma
2u1 Range T
20k51 Range 100w 4
200k Ranage 1
2000k Range Tus
200 Range 0 Tua

00V derae rrms on all ranges

Max: 1.0 mA

Max, 13V

6°Cwo+50°C
-10°C w0 + T0°C
0 ta 80%, 0°C to 35°C on 2000K 2, 20ME ranges:

010 90%, 0"C1wo 35°C on &ll other ranges
0'ta 70%, 35°C 1o 50°C

1200V peak or 500V dclac rms,
T-sagment LED, 0.5 character height
95(H)} x 245(W) x 2280(D] m/m
2.5Ka

100V, 120V, 220V ar 230V ac, 50 to 400Hz, Hiwett

213,
1es,

Test lead
Instruction manual

109E KD, 1999



1-3. QUTLINE DRAWING

The instrument Dutline Drrawing is illustrated in Figure 1-1
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SECTION 2
OPERATING INSTRUCTIONS
21, INTRODUCTION

This section contains information regarding installation and operation of this instrument. Tha sontents of this section should be read and under-
stoad before operating the digrial multimeter.

2-2. INPUT POWER

The instrument are supplied with one of four ac input power configurations. AC 100%, 120V, 220V or 230V 50H: 1o 400HT,

Refore connecting to ac ling power, insure that the instrument is in the proper configuration for your power réquirements; A decal an the rear
side af the instrument indicates which ac ling voltage is required.

23  OPERATING FEATURES

The focation and function of all controls, connectors, and indicators is shown in Figure 2-1.
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Readout:LED Indicator |
display meosured input
FPatarity (=) provided |

for dc meosuremenis

INFUT Terminals:
|np|.rt connecticn for
voltoge or resistonce
E% and current
IAZOA} meosuTe—
ments with repect to
the COM ferming]

POWER gwitch:Pugh-
button switch to energize
the insirumenst,

FUNCTION Switches:Salect tha woltege{ACY or DCVI, Audible  Continully Checks HAHGE Switches:
Buili=in burzer sounds i cmlﬂ‘;t,t:n:g:_ Selezt Ahe voltoge (02,2, 20, 200, or 1200V}, CUBREN

CURRENT (AC ma or DC ma) AND
Resistonce (k 0} modes. leogs then 10 chm. ?.'.*2 2,20, 200, F000mA, of "208) and resimtance
0.2, 2. 20, 200, 2000KD or 20M0} ronges.

f./-

—
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/ Figure 2—1. Operating features
AC SOCKENT: for connection -
AC cord to ac power line .

24. Input Connections

Four INPUT terminate (24, 204, V-0, and COMMOM) provide connection 1o the source or resistance under measurament. Forsource measure-
ments, the 24, 204 or V=01 and COMMORN terminals connect to the respective high and low sides of the source. An unknown resistance is connected
bBetween the V=00 and COMMOMN. terminals.

2-5. Owerload Protection &

An overload condition is indicated by the simultangous flashing of the display readouts, The de voltage function ¢an sustain up ta 1200 volts rms
batwean the V=1 and COMMON terminzls on any range, The ac voltage function can sustain up 1o 1000 volts rms [not to exceed 107 valt hertz] on the
20, 200, and 1200 volt ranges and 750 volts rms on the 200 millivolt and 2 volt renges betwesn the V—0 snd COMMON terminals, The current input is
fuse protected above 2 amperes rms with a maximum of 2 volts rms betwean the 24, and COMMON terminals; the 204 and com terminals are used lor
signal input. The 204 input terminal is labeled 1o remind the operator that the maximum crrent measured between these two termingls is 204 and ther
the function is not fuse protected. Pratection for the resistance function is to 300 voits rms betwean the V=12 and COMMON tarminals

26, BASICINSTRUMENT MEASUREMENT

Messurement instructions for the batic instrument [less Oplion—02 and sccessories| are provided in Table 2-1,




Table -2-1, BASIC MEASUREMENT INSTRUCTIONS

MEASUREMEMNT FUNCTION RANGE" INPUT CONNECTION REMARKS
BC Volts DoV 200mV, 2, 20, WV—{1 and COMMON

200, or 1200V

20004, 2,20 24 and COMMON Auta-polarity
P B S 200 ar FO00mA

208 204 and COMMON
AC Vol ACV 00mV, 2, 20 V1l and COMMON

200, or 1000V

200uA, 220 2A, and COMMON
AC Milliamperes AT mA 20 ar0u 0

208 20/ and COMMON
Kilohms K 20061 72, 20 W1 and COMMOMN

200, 000K, 20M

- 9
SECTION 3

THEDORY OF OPERATION

3-1, INTRODUCTION

information sbout this instrument thoory of operation isarranged under the major headings. The heading is titled BLOCK DIAGRAM ANAL VSIS,
Discussion at the block diaggram level consists of the overall operation of the major circuits within the instrument,

Block diagrams are included in this section, Schematic disgramsare located at the rear of thie manual,
3.2, BLOCK DIAGRAM ANALYSIS

32, Introduction

Mote in the block diagram, Figure 3-1, that the taned areas divide the Instrument into thres major sections, Thess séctions, Signal Conditioning,
Anziog-to-Digital Converter, and Display, are discussed separately in the following paragraphs.

34, Signal Conditioning

The Signal Conditioning section provides a de analog valtage, characteristic of the applied input, 1o the Analog-te-Digital Converter section, This
task i accomplishad by the Input Voltage Divider, Current Shunts, AC Converter, Ohms Converter, Active Filter, and associzted switching,

15, Anslogto:Digital Converter

The Analog-to-Digital (A/D) Converger section changes the de output voltage from the Signal Conditigning section 1o digival information, This is
accomplithed by & unique A/D conversion technigue that eliminates zero error, Two LS| (Large Scala Intagration) circwits comprise the A/D Converter.
These circuits are the Analog Integracziéd Circuit and the Digital Integrated Circuit,

346, Display

Crigital informatlan from the A/D Converter sactian is decoded and visuslly persented by the Display section, The decoded digital information s
displayed on numerical LED (Light Emitting Diodel readouts: Decoding of the digital information is accomplished by the Polarity, Decoder Driver,
and Anode Control Cirouits.
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SECTION 4
MAINTENANCE
4-1.  INTRODUCTION

This s2ction contains information concerning preventive and corrective maintenance for this Digital Multimerer. The fnfarmation is arr
2 ; ! 5 anged
g;dgéltzrgu{nuguwmg hesdings: SERVICE INFORMATION, GENERAL MAINTENANCE, PERFORMANCE TEST, and CALIBRATION 'FHDCE;LZ\U”;TE.

Sl A calibration interval of one year is recommended 1o ensure instrument operation within the ane year spécitications. These spacifications may be
ound in-Section 1,

Table 4-1 lists the recommended test equipment. If this equipment s not available, other equipment having equivalent specifications may be used,

Table 41, TEST EQUIPMENT

EQUIPMENT RECOMMENDED

NOMENCLATURE USE SPECIFICATIONS EQUIPMENT

DC Vaoltags Source Calibration, Performance 190mV 10 1200V = 0.03% Fluke-Madel 3414

Checks, Traubleshooting
DC Current Source Calibration, Performance 190ud 1o 1.9A + 0.1% Fluke Madel 3824,
Checks
AL Volatage Source Calibration, Parformanca 1890mV 10 1200V (45Hz 1o Fluke Maodels 5200452054,
Checks 10kHz} = 0.1%
180mY to 1200V {(10kH: 1o
20kHz) = 0.2%

AC Current Source Performance Chesks 190uA to 190maA (100Hz ta Optimation AC 105, and
T10kHz) = 0.3% Fluke Modeis 5408, 3024,
1.8A [100Hz to-3kHzl + 0.3% AdE and ALD shunts [20mA,

200mA, and 24}

Resistars Calibration 10902 - 10012 £0.06%, 1K2-1MD Fluke Model 5154,
 0.016%T10MO: £ 0075%

Frequency Counter Calibwation To measure positive 100 maec Good will GLIC-2010G
pulse with 1esec resolution,

42, SERVICE INFORMATION

A unigue & days wrngrcund service iz provided for thissnstrument. Should your instrumant need repair, send it 10 the nearest factory authorized
VICE CEntar,
- 12 -



The WARRANTY is-also located at the rear of case (Ser. No.) and warrants the instrument for a period of one year.

4-3, GENERAL MAINATENANCE
44,  Access

Use the following procedure to gain acoess to the Interior of the instrument,

a. With the power switch OFF, disconnect tha line cord.
b, Remove the four screws on the side of the instrument case,
c. Remove the upper part of the case.

cauTiond

When saldering or desoldering an the PCE, either
ramove of the place & thing lasulating material
berween a the holder caontact,

45, Cleaning
Clean the front panel and case with dengtured aleohol ar a mild solution of detergent and water. Do not use aromatic hydrocerbons or chiorinated
solvents because they will react with the plastic materials of the instrument.

4.6, Fuse Replacemant

Tha input power fuss is located within the Instrument In & fuse clip near the power trangformer, To gain access 1o the fuse, refer to paragraph
&.1. Whan replacement is required, install (0,248 100120V, (0.74, 220VMI230W] as indicated on thi P.C. Board

The current shunt protection fuse is located bahind the front panel. To remaove the fuse, turn the fuse holder in the diregtion mdicated an the
front panel. When replacement is required, install 24 as indicated an the front panel

4-7. PERFORMANCE CHECKS
4-8. Environmental Conditions

The environmental conditions for canducting the performance checks are a3 follows:

= Tk==

8.  Ambient Temperature — 22°C 10 25°C (72°F 10 77°F)
b, Helative Humidity — 70%
4.9, *“Zero" Checks
-8 With the instrument energized, depress the DCV and 200mV pushbuttons,
B Short the vl terminal to the COMMON terminal, The readout should indicate = 1 digit.
& Remove the shart, The resdout should indicate < + 20 digits.
4-10, Normal Mode Rejection Check
A, With the instrument energized by ling power, deprass the VDT function and 20 range pushbuttons,
b. Apply 5¢ power |ing voltege betwesn the V5l and COMMON terminals
€. The readout should indicate O ¢ 2 digits. {11 necessary, refer 1o paragraph 4-15, Normal Mode Rejection Adjustment )
4-11. Accuracy Checks
The sccuracy checks compdre the instruments performance 1o the: gccuracy specifications listed in Section 1. Use "'Table 4-3, disregarding the
"ADJUSTMENT column, since the display limits for a given input are listed. For the AC current performance checks, refer 1o Table 4-2, AC MA
PERFORMAMNCE CHECKS.
4-12. CALIBRATION
4-13. Environmontal Conditions
Instrument calibration should be sccomplished under the Toliowing environmanial conditions,
a. Ambient “Temperature — 22°C 1o 25°C{72°F 10 77°F)
b, Relative Humidity — 70%
4.14, ""Zera™ Checks

Werify that the open circuit and short circuit zero is within the limits specified in paragraph 4-9,

o
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4-158. Mormal Mode Rejection Adjustment

Refer to the Mormal Mode Rijection Check fn paragraph 4.10, to determine

following procadure,

Femove the upper part of the cese (refer wo paragraph 4-4),

Table 4-2: AC mA PERFORMANCE CHECKS

if adjustment is nacessary, Should adjustment be required, use ths

FUNCTION/RANGE

INPUT

DISPLAY LIMITS

4-16. Range Adjustments

Refer to Figura 4-1 for the lecation al the rangs adjustments. Table 4.3 lidts the order of the adjustments and cardinal check points. Apply the

inputs listed and adjust or check for in-limits indications.

o

AC mAZO0uA 19004 @ 100 Hz 189010 1910
AC mA200uA 190uA @ 10 kHz 188.0 10 1820
AC maZ 1.89mb8 @ 100 Hz 1.890 ta 1.910
ACmAS2 1.8mA @ 10kHE: 1.880 10 1.920
AL ma 20 18 @ 100 Hz 18,890t 19.10
AC mAT20 19mA B 10 kHz 1. 880 t0 19.20
AL AL E00 190mA @ 100 4z 188.010 181 0
AC mAT200 190mA & 10 kH: 1.880 101920
AC mASZ000 mA 1.94 @ 100Hz 1880 1o 1920

AC mA/2000 mA 1.9A @ ZkHz 1880 1o 1920

AC mA[13.90A 194 @ 100Hz 18.80 w0 12.20
AC mA(19.90A 19A @ 2kHz 18,50 to19.20

e




TABLE 4-3 CALIBRATION

FUNCTION/ DISPLAY FUNCTION/ DISPLAY
RANGE INPUT ADJUSTMENT LIMITS AANGE INPUT ADJUSTMENT LIMITS
DCV200mY [+0.19V de | 200mVDC (VA30Z) | 41897 10 4190.3 | DCmA/Z000mA | +1 94 VR203 Adjust for 1900 | 18E9 1o 1911
Adjust for +150.0
DCVIZ00mY =019V de | —— = = = = — — — -189.7 10 -1580.3 | DEMASZ0A +194 VRZ0E Adjust for 19,00 [18.89 ta 18,11
Dev/izy +1.9V dc 2VDC (VR303) +1.897 10 +1.903
Adjust for +1.900 ACW 2V 1.9v@400Hz VREN Adjust for 1900 | 1.889 10 1.911
DCWf2v “1T9dg | ————————=— -1.887 to -1.903
DCvV/20v +18V de 20VDC IVRZ01) +18.97 to +19.03 | ACV 2V 1T9VEIHz: |——————— — 1.889 o 1.8911
Adjuet for +19.00 ACV2V 128VEI0KH: [ ————— — — — — 1880 w 1.920
DCwv/ 200V W de | ———— = ——— +189.7 10 +190.3
DCVA1200V  [+1000V de | 1000VDC (VR2Z0S) +998 1o 41002 ACVZ200mV 190mVE400Hz | VREDZ Adjust for 190.0° | 1889 o 1.911
Adjust for +1000
20ML 19mMn 20M0 [VR4A0Z) 18.8910 18.11 ACV200m 190mVEIHE | — ——— = = = - — = 188090 1.91
Adjust for 19.00 ALV 200mV 190mVET0KHE | — — - — — — — — — — 188.0 10 192.0
K20k 19K0 2000 {VEAD) 18.95 10 19.05 ACV 20V TWEDKH2 [—— e 18.61 10 1938
Adjust for 19.00 ACV 200V 1G0OVEI0KH: | VC201 Adjust for 100.0 | 989 to 1011
Ki/2000 10 | ———————— 189.5 10 1905
K2R 18K | ————— == — 1.896 10 1,905 ACV 20V 19VEIOKHz VC202 Adjust for 19.00 | 18.80 1o 1220
K200k 180K | ———————— 189510 190.5
ROG000K N1200KR | ————— —— = 189510 1805
DCmASZ00pA | H190p8 | ——————=—— 189.5 10 1805
DEmASZmA +F1.I9MmA | —— = - - 1.895.10 1.905 ACV1000V 1000V @I KHz VC201 Adjust tor 1000 | 294 10 1006
DEmAS20mA |#1BmA | = — o ——— 1895 10 18.05
DEmMARZOO0mA |+190m A VR202Z Agjust Tor 1E8.5 10 190.5 ACV 20V 19VEN DK Hz V203 Adjust for 1300 | 18:80 10 12,20
1000
ACV1000V 1momooveatHz | —————— — — — — 094 to 1006
— dIF =
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GDM-8135 (ADDITION)

1. ADD TOD P4
Operation Environment indoor use
Altitude up to 2000m
Installation Category mn
Pollution Degree 2
Powear Consumption 25VA, 10Watts

WARNING. To aveid electrical shock, the power cord protective grounding conductor must be
connected to ground.

CAUTION. To avoid damaging the instrument, don't use it in a place where ambient temperature
axceeds +50°C.

2,ADDTO P13

f WARNING. For continued fire protection. Replace fuse only with the specified type and rating,
and disconnect the power cord before replacing fuse.

EC Declaration of Conformity

We

GOOD WILL INSTRUMENT CO., LTD.
(1) NO. 95 - 11, Pac Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan
{2) Plot 522, Lorong Perusahaan Baru 3, Prai Industrial Estate, 13600 Prai, Penang, Malaysia
declare that the below mentioned product

GDM-8135
are herewith confirmed to comply with the requirements set out in the Council Directive on the

Approximation of the Law of Member States relating to Electromagnetic Compatibility
(89/336/EEC,92/31/EEC,93/68/EEC) and Low Voltage Equipment Directive (73/23/EEC).

Far the evaluation regarding the Electromagnetic Compatibility and Low Voltage Eqﬁipmenl Directive,
the following standards were applied:

EN 61326-1:Electrical equipment for measurement, control and laboratory use—EMC requirements (1997+A1:1998)

Conducted Emission EM 55022 class B (1994) Elecirostatic Discharge 1EC 100:0-4-2 (1945
Radiated Emission EM 53001 class B (1991) Radiated lmmunity TEC T0H-4-3 {1995)
Current Harmonics EN 61(04-3-2 (1945 Elcctrical Fast Transients  [IEC [ 000-4-4 {19935)
Voliage Fluctuations EM 6100033 [ 19495) Surge Immunity IEC 1000-4-5 (1995)
e e (e - Conducted Susceptibility  |EN 61000-4-6 {1996)
e e = [ [ o Power Frequency Magnetic field [EN 61000-4-8 {1993)
-------------- = ST S Voltage Dip/Interruption EM 61000-4-11 (1994)
Low Voltage Equipment Directive T3 23EEC
Low Voltage Directive EN GIOI0-1: 1993




This lead/appliance must only
be wired by competent persons

THIS APPLIANCE MUST BE
The wires in this lead are

coloured in accordance with
the following code:

Green/
Yellow:
Blue:
Brown:

WARNING

EARTHED
IMPORTANT

Earth
MNetural
Live(Phase)

FOR UNITED KINGDOM ONLY

Az the calours of the wites in main leads may not comespond wilh the colours marking fdentified in
your plugfappliance, proceed as follows:

The wira which iz coloured Green & Yellow must be connacted 1o the Earh lerminal marked with the
lefler E or by the earth symbal & or coloured Green or Grean & Yallow

The wire wiiich is coloured Blus must be connected fo the lerminal which is marked with the lefler B or
colourad Bliee or Black.

The ware which is coloured Brown must bo connectad to the lerminal marked with e lebler L of P or
cofoured Brown or Red.

I in doubt, consull the instructions provided with the equipment or cantact the supplior.

This cable/appliance should be profected by a sultably raled and approved HEC mains fuse : raler to the
rating information on the equipment and/or user instructions for delails. As @ guide, cable of 0.75mm?
should be profected by a 38 or 58 fuse, Larger conduclers would narmally require 134 types,

depanding on the connection method usad.

Ay moulded mains connectdl hal requires removalifteplacernant must be destroped by removal of any
fuse & fuse carrier and disposed of Immediatety, as a plug with bared wires is hazardous if engaged in a
live socket. Any re-wiring must be cacied ouf in accordance with the information dotailed on this tzbal.

SAFETY TERMS AND SYMBOLS

These terms may appear in this manual or on the product:

WARNING. Warning statements identify condition or practices that
could result in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that
could result in damage to this product or other property.

The following symbols may appear in this manual or on the product:

A AN © <L

DANGER
High Veltage

ATTENTION Protective Earth
refer to Manual Conductor {Ground)
Terminal Terminal



