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10-2. £ F5 2 &l

L

v &2

Ditl

v ME (1/4W) 1 1009, 1k, 6.8k
v FHIHAIE] © 0.01uF, 0.1uF

v' ZtY]
g o | -
v OXE LE|IOIH (Digital Multi-Meter)
v QAZAITIT (Oscilloscope)

v MNSEAMI| (Function Generator)




10-3. R 8 ZA

VALY RC 3=z LUEHA

Y

o1 . ; X
Z=R—j——=R—jX.=+R2+ X 2 Z—tan (=&
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10-4. =00 @2 LIS A
v CIXIE ZEIDIEHE 0120t Mgt &Eol g M2
=PSESI

DIGITAL MULTIMETER

NNNNNNNN Y
'!!'III' 0 Q
l 200uA 2 20 200 2000 10A

mA 10A
O o A A o
2A MAX 10A MAX

FUSED UNFUSED

——=SWEEP FUNCTION GENERATOR ==

= WAVE FORM

Fe
He [ ][]

FREQUENCY  AMPLITUDE ouT C

O ©® &+

f=500Hz, Vs=10Vpp




N

2525V

= 2.525mA

A S I}
500Hz
10Vpp

GND
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0-4. =<0 [ UL

V QAMAZATTOICH 1 2 0/E0t0 HIHAIH &Ho A

—

Y

Ll ° INTENSITY ~ FOCUS ... SCALEWLLUM [ SLOPE .o
ROTATION sy we i
O (@ I | o oo
ALT-MAG XY /C AL
O 3
POWERNIFWIN § TRACE SEP.
CH1  { POSITION (“GH1 ADD GHz ) POSITION  CH2 s 5020 us
X5 MAG — XSMAG | | < posiITION '
— Q @om@ Q [
|||
VOLTS/DIV voutsioy - (3 0
VARIABLE s
7 5 3 TRIG.
v Ac | v/E [ SO\mv(m AC AUTO INT
oo [ 0 GND) NoRm [ cHz
2 19 )
DI D
cAl C %AL °c
[ v
1
(©) )
OSCILLOSCOPE . . )

~——SWEEP FUNCTION GENERATOR=——

- o o o WAVE FORM
T T e A
AR

FREQUENCY AMPLITUDE ouT

® O ©&-

f=500Hz, Vs=10Vpp
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Ve o 9.6Vpp

2V/DIV, 20uS/DIV | 2.525mA

Ve 10Vpp
| 2.525mA

L1IL] g

=3801.98Q2

=4060.40Q2



10-4. =10l @I SLIgA

N

v =DM ¢ 1kHz, 10Vpp

VR(ms) = 1.585V
VR(p-p) = 1.585V X 2 X 1.414
= 4.482Vpp

2V/DIV, 20uS/DIV

V.  4.48V V.,  8.4vpp

=4.482mA X (23 = =1784.16Q)

R  1kO | 4.482mA

Z|(A g =Yo = TMPP__ 2531 150

I.JJI.J |  4.482mA .




10—-4. =10l S &
v =T}4 : 1.5kHz, 10Vpp

N

|& A

VR(ms) = 2.061V
VR(p-p) = 2.061V X 2 X 1.414
= 5.829Vpp

V, 5.820V

R 1k

Ve @ 7.22tX1V/DIV=7.2Vpp

—5.829mA Xc (=

1V/DIV, 20uS/DIV

Ve _ _TAPP__ 153500
| 5.820mA

sy = Vs~ AVPD 1015 560
| 5.829mA
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10-4. =10 O SLEL

v ZF=1b== : 2kHz, 10Vpp

N
\

VR(rms) = 2.393V
VR(p-p) = 2.393V X 2 X 1.414
=6./67/Vpp

.V 6.4V
1 (2 3) =\§ = 6'17227\/ —6.767mA X (23 = |C o 767F::A=945.77Q
Z|(Ag)=Ys = MR 14977600

I.JJI.J |  6.767mA .
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N
\

v =T} : 4kHz, 10Vpp

VR(rms) = 2.855V
VR(p-p) = 2.855V X 2 X 1.414
= 8.074Vpp

V,  8.074V

=8.074mA

Vc @ 7.92+X0.5V/DIV=3.95Vpp

1V/DIV, 20uS/DIV

Ve 3.99Vpp
X, (e =c — 489.220)
(=)= = g o7ama
Z|(2g)=Ys = VPP _ 15385400
| 8.074mA
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10-4. =10 O SLEL

N
\

v =T} : 8kHz, 10Vpp

VR(rms) = 2.925V
VR(p-p) = 2.925V X 2 X 1.414
= 8.272Vpp

V, 8272V

=8.272mA

R 1k

Vc @ 4.22+X0.5V/DIV=2.1Vpp

-

/

0.5V/DIV, 20uS/DIV

Ve 2.1Vpp

X (A&)=c = — 253.87Q)
B = = oA
z|2e)=Ys = 2V _ 1508900
| 8.272mA
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10-4. =It==0 TS L8 A

) « T T — O — —

\V
Fo<4= | VR (Vpp) Ve (Vpp) | (mA) Xc (Q) 1Z| (R)
Hz ol al s o2 = ol = ol = ol =
500 | 3.00 2.525 | 9.54 1 9.60 | 3.00 2.525 | 3183.10 @ 3801.98 | 3336.00 4060.40
1,000 | 5.82 4.482 | 8.47 : 8.40 | 5.32 4.482 | 159155 : 1784.16 | 1880.00 2231.15
1,500 | 6.86 5.829 | 7.28 : 7.20 | 6.86 5.829 | 1061.03 @ 1235.20 | 1458.00 1715.56
2,000 | 7.83 6.767 | 6.23 | 6.40 | 7.83 6.767 | 795.77 945.77 | 1278.00 1477.76
4,000 | 9.29 8.074 | 3.70 : 3.95 | 9.29 8.074 | 397.89 489.22 | 1076.00 1238.54
8,000 | 9.80 8272 | 1.95 : 2.10 | 9.80 8.272 | 198.94 253.87 | 1020.00 1208.90

L1IL]
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SCOPE PROBE) g S

HE 2 ]
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A AN y

— 0.1uF
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10-5. Flaf2 B2

A
LIt

N

OSCILLOSCOPE

—SWEEP FUNCTION GENERATOR=—
= = = == WAVE FORM

T ke oA Ha

Lo e

FREQUENCY AMPLITUDE ouT C
® O ®&, -~

f=500Hz, Vs=10Vpp
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Ll e

Time : 0.5mS/DIV




1T = 47Fx05mSec
= 2mSec

At =0.27Fx0.5mSec
=0.1mSec

2mSec:01mSec
=360°:46

1
I\
I
P

40 =18°

"CH 1:2V/DIV. CH 2 : 2V/DIV, Time : 0.5mS/OIV

L1IL] .




A
N

1T =57/ x0.2mSec
& =1mSec

At =0.47Fx0.2mSec
=0.08mSec

ImSec:0.08mSec
=360°:460
A0 = 28.8°

R

CH 1 :2V/DIV, CH 2 : 2V/DIV, Time : 0.2mS/DIV

L1IL] 2




——

e _

—

-
-

CH1:2V/DIV,CH2:

1V/DIV, Time : 0.1mS/DIV

1T = 6.77Fx0.1mSec
=0.67mSec

At = 0.87Fx0.1mSec
=0.08mSec

0.67mSec:0.08mSec
=360°:460
A0 =42.99°

23



A
N

1T =57/ x0. mSec
=0.5mSec

At =0.77Fx0.1mSec
=0.07mSec

0.5mSec:0.07mSec
=360°:460
A6 =50.4°
s
2t
CH 1 :2V/DIV, CH 2 : 1V/DIV, Time : 0.1mS/DIV
24
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1T =57Fx5015ec
= 250u5ec

At = 0.97F x50 18€ec
= 45 uSec

250 uSec:45 1Sec
=360°:460

460 =64.8°

CH 1 :2V/DIV, CH 2 : 0.5V/DIV, Time : 50uS/DIV
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CH 1 :2V/DIV, CH 2 : 0.5V/DIV, Time : 20uS/DIV

IT = 67Fx 2015ec
=120 5ec

At =1.37F x 20 18ec
= 26 uSec

120 1Sec: 26 1iSec
=360°:460

i A0 =77.9°
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10-5. #&f2 Bal

)
U
2| A R ()

=S (PN
A9 | 4B 10 | A&
500 Hz | -72.0 -72.9 -72.6
1 kHz | -61.2 -59.2 ~57.9
15kHz | —47.0 ~48.4 ~46.7
2kHz | -39.6 -41.6 -38.5
AkHz | -25.2 —24.7 217
8kHz | -12.1 ~13.1 ~11.3

L1IL]

o) 4242 9110.) = — tan"® (\\%)

Ve

R

A =—tan (L)

Nl
27fC
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Ll e

CH 1: 1V/DIV, CH 2 : 20mV/DIV
Time : 0.5mS/DIV




1T = 47Fx05mSec
= 2mSec

e —
s

At =17Fx0.5mSec
= 0.5mSec

|
|
|
|
|
|
)
[

2mSec:0.5mSec
=360°:460

460 =90°
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CH 1 :0.2V/DIV, CH 2 : 20mV/DIV, Time : 0.1mS/DIV

=0.5mSec

At =1.27Fx0.1mSec
=0.12mSec

0.5mSec:012mSec
=360°:460

460 =86.4°
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1T =57/ x50uSec
= 250uSec

At =1.27F x50uSec
= 60uSec

250uSec:60uSec
=360°:460

I
l\ .
I
I
I
I
I
I
I
.
\
I
I

I

460 =86.4°

[ CH1:0.1V/DIV, CH 2 : 20mV/DIV, Time : 50uS/DIV |
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A
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1T =6.27Fx 20uSec
=124uSec

At =1.27F x 20uSec
= 24uSec

124uSec:24Sec
=360°:46

40 =69.7°

CH 1 : 50mV/DIV, CH 2 : 20mV/DIV, Time : 20uS/DIV
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10-6. 82Ut 872 # 4
%
=14 AlB 9 Al ehek
500 Hz 90.0 = 90 &
2 kHz 86.4 & 90 =
4 KHz 86.4 © 90 &
8 kHz 69.7< 90 =
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