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EC Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
(1) NO.95-11,Pao Chung Rd.,Hsin-Tien City,Taipei Hsien, Taiwan
(2) Plot 522, Lorong Perusahaan Baru 3, Prai Industrial Estate, 13600

Prai, Penang, Malaysia
(3) NO.69,Lu Shan Rd.,New District,Suzhou City,P.R.C.

declare that the below mentioned product

GDM-8145

is 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).
For the evaluation regarding the Electromagnetic Compatibility and Low

Voltage Equipment Directive, the following standards were applied:

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

Conducted EN 55022 class B || Electrostatic IEC (1995)

Emission (1994) Discharge 1000-4-2

Radiated EN 55011 class B Radiated Immunity [EN (1996)

Emission (1991) 61000-4-3

Current EN (1996) || Electrical Fast IEC (1995)

Harmonics 61000-3-2 Transients 1000-4-4

Voltage EN (1995) || Surge Immunity  |IEC (1995)

Fluctuations  |61000-3-3 1000-4-5

———————————————————————————————————— Conducted EN (1996)
- - Susceptibility 61000-4-6

------------------------------------ Power Frequency |EN (1993)
- - Magnetic field 61000-4-8

------------------------------------ Voltage EN (1994)
- - Dip/Interruption  |61000-4-11

Low Voltage Equipment Directive 73/23/EEC

Low Voltage Directive

EN 61010-1:1993
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1-2 4-1/2 digit LED
e TRUE RMS
True RMS
50kHz
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10up V-1200V
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1-8 LED

1-9

1-10

GDM-8145
1-11 LED
1-12 LED 4-1/2  0000-19999
19999 20000 1.9999Vv
2V LED

ACV ACmA I kQ

ACV ACmV kQ COM

1-13 LED
DCV 20M

1-14
1-15 I

1-16
1-17
COM V-Q

1-18
1-19 AC/DCV
—mA kQ
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1-20 , 1-25
1-21 1-26
1 V-Q COM V-Q COM
2 0.2v 1-27
3 DCV 1 2000kQ LED
4 Ic ) —
5 o ) LED  <0.0020V f ftf 2 LED 000.0
3 200Q
6 ACV 1000V Range Display
200Q 00.00*
2kQ .0000*
7 LED 20kQ 0.000
200kQ 00.00
8 DCV LED oV 2000kQ 000.0
20MQ 0.000
SCR *
9
1-22 1-28
1-23 ACmA DCmA 1-29  1-1 GDM-8145
6
1-24 2A  20A COM
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1-1
° 18 -28 64.4 -82.4
90% 1
° DC AC AC AC+DC DC AC
e DC
1
+ 200mV 10p V
+
t2v 100p vV + 0.03%
+ 20V imVv
+4 )
+ 200V 10mV
+ 1000V 100mV

° 10MQ  <150pF,
° >60dB (50Hz or 60HZz)
° >90dB (50Hz or 60Hz) >120dB 50/60Hz,1kQ unbalance
° 500V
° 1
° 1200v DC AC ( 200mv 2V ,
3 )
° + % + , 5%
AC 50%
20Hz** 45Hz 1kHz  2kHz 10kHz 20kHz 50kz

10mv-200mv | 10u V | 200mv

(i\%vzg\\,/ 1%?#\,\/ 220\<, 1%+15 10.5%+ | 15 | 106+15 | 206+30 | 5%+30

10V-200V 10mv 200V

100V-1000V | 100mv | 1000V
**  20Hz, 3 5

GDM-8145
e DC
1
200u A 0.01y A
2mA 0.1y A
+ (0.2% +2 ) 0.3V
20mA 1y A
200mA 10p A
2000mA 100u A
+ (0.3% +2 ) 0.9V
20A 1mA
200u A 2mA 20mA 200mA 2000mA 5
20A 15
e AC TURERMS AC AC+DC
AC 50%
20HZz** 45Hz 2kHz 10kHz 20kHz
10p A-200u A |0-01u Al 200 A
0.3V
100y A-2mA | 0.1y A | 2mA 196+152%+15| '
1mA-20mA 1y A | 20mA
1%+15 |0.5%+15
10mA-200mA | 10p A | 200mA |~ 0
100mA-2000mA | 100u A | 2000mA 0.3V
2000mA-20A | 1mA 20A RMS
**  20Hz, 3 5
° 1:1-3:1
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1 2000m
2000 0.01Q + (0.1% +4 ) 0.2V
2kQ 0.1Q 2V 2
20k Q) 1Q + (0.1% +2 ) 2V . 12VA 8W
200k Q) 100 0.2V i’f
2000k Q 1000 2V
S0M O T + (0.25% +2 ) ~

250V DC/ACRMS

5 20M Q
2
PN 2k

0 —18 28 —50 32 —64.4 824 —122
<0.1
0 —50 32 —122
-10 —+70 14 —+158
90%

237 W X8 H X284 D mm, 1-1
1.4kg

90-110V AC 47-440Hz

108-132V AC 47-440Hz

198-242V AC 47-440Hz

207-253V AC  47-440Hz
4w
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1-1 2
2-1
2-2
# ""“"\N ’
e :D 2-3
N (\ 2-4
= 5
il . 6kV 10ms 0.6W
2 ' 2-6 2-1
2-1
] 1200V DC
| DC AC
j] / Vv 20V,200V,1000V | V/IQ COM 1000Vrms
( - AC 1000V
o 2V, 200mV rms
| 15
T . 2A | DCor 2A
20A | AC 2AI20A  COM 250V 20A
kQ V-Q COM 250vVdc rms
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2-7 COM

/N

2-8

2-9

2-10
47-440Hz

2-11

2-12

2-13

2-14

2-15
2-16

2-1

AC

COM

500V 500V

COM 500vDC AC

100V 120V 220V 230V AC

AC

AC AC+DC

AC
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GDM-8145

2-17
2-18
1kQ <0.01%.
1 DC
in%=100 x Rs+(Rs+10 )
Rs=
2 AC
107
Zin=
\/ 1+@2m FRin.C)?

Zin=

Rin = 10 ‘'ohms

Cin = 100 x 10 ?Farads

F = Hz

in%=100x Zs
Zst+Zin

Zin=

GDM-8145
2-19 AC DC
2-20 2-2
AC AC DC
DC
RMS="/(ac component rms)? + (dc component)
2-21
2-22 AC
10 RMS
40 .40mV, 200mV
=10mV,200mV

Total rms= \/ 10°+0.4>

=\/ 100+0.16
=/ 100.16

=10.01mV
20 .20mV 200mV
=10mV,200mV

Total rms= / 10%+0.27

=/ 100+0.04
=/100.16

=10.00mV
10.00mV
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AC COMPONENT

DC LEVEL

ov

0.3V 2000mA 20A

2-2 RMS
2-23
600V
2-24
2-25
0.9V,
2-3
Es J_ Im
__ R
< B>
w_

Ammeter shunt

17

GDM-8145

Es=
R = +
Im =
Er=
Eg = X 100 x
IN = 100x ___Eg
Es Eg
Egx Iy

INMILLIAMPS = Es Eg
Es= 14V R.=9Q Iy =1497.0mA
Eg = 100x1497.0/2000.0x0.9=0.647 V
in% = 100x0.647/(14-0.647)=5.06%

5.06%

=5.06%x%1497.0=75.7mA
75.7mA

2-26

2-27

2-28

2-29

2-30 kQ PN

2kQ
2-31AC
2-32 AC ' )

/

AC



GDM-8145

2-33 TURE RMS

2-34 (root-mean-square)
2-35
UV 2 1/2
1Y V2 + 2/pi=1.11
1.11
AC
DC
2-36
2-37
1.0

2-38 GDM-8145 1.0-3.0

Full-Scalex 3

RMS Value (i.e,6at half-scale)

3.0

RMS 1/3

GDM-8145
3.0
2x3 /1=6
2-39 24
3.0
2-4
WAVEFOAM CRMEST EACTOR

SOLIRARE WAVE | |
BINE WAVE %

THIAMNGLE

| BAWTOGTH /\'/

AL COUPLED r.l__-n_

PULEE TAR&IN | | |

SFIKE

MIXED
FREOQUENCIES

.o

A4

| P )

1 414 4o 20

TATE 1010

100 4.0

20




GDM-8145

2-40

Crest Factor \/ 1/D-1

3.0 10

3.02V 1/D-1

9.0=1/D-1
10.0=1/D
D=1/10=10%

2-41
2-42
3dB,GDM-8145 200kHz

2-43 (SLEW RATE)
2-44 slew rate

2-45
2-46 10% 90%

slew rate slew rate
2-47 , 0.35
3dB 0.35/200kHZz=1.75 1 sec

GDM-8145

2-48

F| TN
[FE o,
(LR

1

0 2-5 A
B
slewratel. 75y sec:  j10
1.75 11 sec
2-5 B , RMS

22
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E total rms = A/ 3to+2t,
3T

Edc=A __tp+t;

-
2-49 ,
E ac rms V(E total rms)?- (E dc)?
2-50 2-5B , AC , rms
dc level , rms :

E total rms =ME ac rms’+ E dc?
2-51 10kHz, 1.0V, 50p sec
1 0, 2'6 A

E total rms = 1 3(50)+2(0) _ =/ 150/300 =\ 1/2
3(100)

E total rms = 0.707

E dc = 1(50/100)=0.5
So the E ac rms-—\/ 0.707%-0.52 R/ 0.25 =05

GDM-8145

A
B
2-52 1.75u's
2-6 B
Etotal rms= /3(48.25)+2(1.75) = /144.75+3.50
Y 3(100) 300

E total rms=\/ 148.25/300=0.703

24
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E dc = 1( 48.25+1.75)/100=50/100=0.50

So,E ac rms 2/ 0.7032-0.50% </ 0.494-0.25
E ac rms = 0.494

So, In E total rms : -0.6%
InEacrms: -1.2%

2-53
2-54

2-55
2-56

GDM-8145

3-1

0-1000V+ .006%

100Hz,0-750V+ .06%
200Hz,0-2V  + .06%
1kHz, 0-750V+ .06%
10kHz,0-100+ .06%
20kHz,0-100+ .1%
50kHz,0-20V+ .5%
0-2000mA=+ .35%
19mA 100Hz* .1%

100Q ,1kQ + .01%
10kQ ,100kQ + .005%
IMQ ,10MQ + .05%

John Fluke 5100B

Pomona 2BC-24

26
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3-3 C
d
3-4 GDM-8145 e
3-5 f
3 PCB
3-6
3-7 3-13
3-8 PCB PCB 3-14 LED
PCB PCB 1 PCB
2 PCB PCB
3 PCB PCB PCB

3-9
3-10 4

1 3-15

2 3-16 100V 120V 220V 230V AC 47-440Hz,

3

4 3-17

5

e A
3-11 PCB
3-12 3-18 0.125A  0.08A 250V

1 2A 2A 250V

2 3-19

a V-Q COM
b



GDM-8145

/N

3-20

PCB
50-60

3-21
3-22

A >
23 =5 73+ 9

3-23

3-24
1 kQ 200Q
2 LED

4 DCV 200V
5 HI

6 +188.88V
+188.88V

PCB

24

V-Q LO

COM

GDM-8145

3-25
3-26

3-27
3-28

3-2
200Q 00.00*
2kQ .0000*
20kQ 0.000
200kQ 00.00
2000kQ 000.0
20MQ 0.000
O ’
AC DCV
DCV 200mV
, HI  V-Q LO COM
3-3 ACV/DCV
AC DCmA
DCmA 200u A
HI 2A LO COM
34
FUNCTION AC mA 20mA

19.000mA rms,100Hz

30
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6 18.890-19.110
3-29 3-4
3-30 kQ
1 kQ 200Q
2 , HI V-Q LO COM 1 200p A 190p A 189.61-190.39
3 3.5 2 2mA 1.9mA 1.8961-1.9039
3 20mA 19mA 18.961-19.039
4 200mA 190mA 189.61-190.39
3-3 5 2000mA 1900mA 1894.1-1905.9
6 20A 19A 18.941-19.059
1 200mV +190mV dc +189.90-+190.10
2 -190mvV dc -189.90--190.10 3.5
3 2V +1.9V dc +1.8990-+1.9010
4 DCV -1.9V dc -1.8990--1.9010
5 20V +19V dc +18.990-+19.010
6 200V +190V dc +189.90-+190.10
7 1200V +1000V dc +999.3-+1000.7 1 2000 1320?2 00.00-00.07
8 v short <.0020 2 200Q 99.86-100.14
9 100Hz 188.90-191.10 3 2kQ 1kQ .9988-1.0012
10 200mV 190mV ac rms 10kHz 187.95-192.05 4 20kQ 10 kQ 9.988-10.012
g 50kHz 180.20-199.80 5 200 kQ 100 kQ 99.88-100.12
100Hz 980-1020 6 997.3-1002.7
13 y 100 mV ac rms 100Hz 1.8890-1.9110 2 2000 kQ 1000 kQ 9.973.10.007
14 Loy 10KHz 1.8795-192.05 20MQ 10MQ
15 ACY -7V ac s 50kHz 1.8020-1.9980
16 100Hz 18.890-19.110
17 20V 19V ac rms 10kHz 18.795-192.05
18 50kHz 18.020-19.980 3-31
;g 200V 190V ac rms 100Hz 188.90-191.10 3-32
” 100V ac rms 10kHz 98.85-101.15 U301 VR302 VR304 R306A
22 100Hz 993.5-1006.5
1000V 1000V ac rms 1KHz 993.5-1006. 5 R336A VR502 U501 RMS
ACV 2V .0010
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GDM-8145
VR501 AC RMS
3-33DC
3-34 DCV 2V HI  V-Q LO
COM 3-6
3-35AC
3-36 ACV 2V 3-7
3-6 DC
1 200mV Short VR303 Less than £00.04
2 2V ++1.9000V VR302 +1.9000V exactly
3 200mVv +190.00mV VR304 | +190.00mV exactly
4 200V +190.00V VR202 +190.00V exactly
5 1000V +1000.0V VR203 +1000.0V exactly
3-7AC
1 2V Short VR501 Less than .0010
2 2V 1.900 400Hz VR502 1.8995-1.9005
3 SV C202 A I_DJ to
SVC203 |mechanical center
4 200mV |190.0mV | 50kHz SVC316 185.70-186.30
5(a) 200V | 190.00V | 4kHz SvC201 189.90-190.10
(b) 20V 19.000V | 4kHz SV C202 18.990-19.010
6(a) 1000V | 1000.0V | 1kHz SvC201 999.5-1000.5
(b) 20V 19.000V | 4kHz SVC203 18.990-19.010
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