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EIO|& (Digital Multi-Meter)
& X (DC Power Supply)

M IJ| (Function Generator)
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13-3. R 8 ZA

Y

_(RZ0°)(X,£90°)  RX,Z(0°+90°)

R+ X, \/R2+X54tan‘1(%)
‘Z‘: RX,
JRZ+ X}
0 =tan'(—)

L1IL]
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13-4. =lt+=0f E LB L

52tX2V/DIV=10Vpp




13—4.
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DIGITAL MULTIMETER

—SWEEP FUNCTION GENERATOR—
(o e am ) WAVE FORM
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IIIIIII vz ]
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f=5kHz, Vs=10Vpp
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=
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KF

\V

VRi(ms) = 111.05mV

VR1(p-p)

111.05mV X 2 X 1.414= 314.05mVpp

100
31.405 mA,,
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HEEENEEE .- ----
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FoFEEEEE .-
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Y

II.SH

/QAZAD

S A0 HZot¢H &

|& A

X
=

A0, CH2 & C&E 1}

LIt

OSCILLOSCOPE

FREQUENCY

—SWEEP FUNCTION GENERATOR—

A WP
vz ] ]

AMPLITUDE

® ¢® @

WAVE FORM

out
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f=5kHz, Vs=10Vpp
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13—4. =10 OS2 ujgA
v =1}z : BkHz, CH 2, Vre o &2t

A
\

VR : 6.72tX50mV/DIV=335mVpp

(mmw mEmEEw

alinmw

rr- ‘.
- '-'rl r T'ff. yorere P P ;

50mV/DIV, 50uS/D

XL(@@):\I’S Ve Ve 10V,

=298.5Q

Vg,  335mV, I 1L 33.5mA,
o A Vo oIV 315400

I. ] ". ] |, 31.405mA,, ;

=33.5mA,,
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: 5kHz, CH 1, VR 2] & &

/EI A

10Vpp

Vs, Ve, Vre 1 52FX2V/DIV
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hadhd ) lLL.lL
P \ﬁ

13

L1IL]



11

13-4. =li==0l I SULB AL

N

o

VO Jl} 2= BkHz v
VR1(ms) = 95.89mV
VRi(p-p) = 95.89mMV X 2 X 1.414 | | Vr2: 5.72EX50mV/DIV=285mVpp

O

H 2, Vre 2 &t

=271.18mVpp

V., 271.18mV.
| (A3) =R - PP —27.118m
(2 9) R 100 Acp
|z|(*—clé’;l)=\£= e _368.760

I, 27.118mA,,

ode \f 285mV

| (A &)=-R2 - PP — 28.5m
L(E'- ) Rz 100 APP

\Y/ 10V
X (Aa)=-S= PP —350.90
(=2 F) I, ~ 285mA, 50mV/DIV, 50uS/DIV

L1IL] 4
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13-4. =li==0l I SULB AL

N

o
Vi TkHz v
VRi(ms) = 84.8mV

VRi(p-p) = 84.8mV X 2 X 1.414 VR2 : 4.92EX50mV/DIV=245mVpp
= 239.81mVpp

Ll

Ve, 239.81mV,

O

H 2, Vre 2 &t

I (2 3)= P =23.981m
(&%) R 100 Pep
Z|(2 3 = Yoowlood ool lyy 7y
|, 23.981mA,,
Vo, 245mV, -
| (Ag)=-R2= PP =24.5m
L(E'- ) Rz 100 APP
\% 10V i
X (Ag)=-—== PP =408.16Q2
L(29) .~ 245mA, 50mV/DIV, 50uS/DIV

L1IL] 7




13-4. FM40ll ME

N

% Z=}4= ;- 8kHz

11

v

O

|& A

H 2, Vre 2

VRi(rms) = 76.42mV
VRi(p-p) = 76.42mV X 2 X 1.414
=216.12mVpp

VR2 : 4.32EX50mV/DIV=215mVpp

V,, 216.12mV,,

1, (%) = _21.612m
O Aw
zZiAgy=Ys- Ve  _45710
I 21.612mA,
V,, 215mV
| (23 =Yee - EPMWee o gy
L(E ) R, 100 Aop
X (Ag)=Ys - Ve _ 465120

|, 21.5mA,,

50mV/DIV, 50uS/DIV
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13-4. FM40ll ME

N

% ZF=1t4= : 9kHz

11

v

O

|& A

H 2, Vre 2 &t

VRi(rms) = 69.7/mV
VR1(p-p) = 69.7/mV X 2 X 1.414
=197.31mVpp

VR 1 3.92EX50mV/DIV=195mVpp

Ve, 197.31mV,,

=19.731mA,,

Ve 10V,

= = 506.820
I, 19.731mA,,

V., 195mV,,
R, 100

=19.5mA,,

=512.82Q

V,  10V,,
I, 19.5mA,,

50mV/DIV, 50uS/DIV
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13-4. FOH:0I HE AMEBA

N

/=T 10kHz v CH 2, Vre 2| A gt
VR1(ms) = 64.40mV

VRi(p-p) = 64.40mV X 2 X 1.414 | | VRr2: 3.62EX50mV/DIV=180mVpp
= 182.12mVpp

V,, 182.12mV,,

I (A3)) = =18.212m
(A3 R Tor) A
|z|(*—cl?‘>§)=\£= WWeo...... 510100
I, 18.212mA,,
V 180mV
| (A3)=-R2= PP =18m
L(E ) R2 1OQ APP
_ V 10V
X, (2%)=—==—""F"=55556Q 50mV/DIV, 50uS/DIV
|, 18mA..
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13—4. =li==0 2 LA
N =
I~

v-EH8gtel-Bluw

-+ Va1 |+ Vre I Vg 2 XL |Z|

=

o (mVpp) (mApp) (mVpp) (mApp) (Vpp) (mApp) (R) (R)

+ |AB0IZ|4Y 0S| 0S| 0|4 0S| 0S| | 02
5 kHz [314.05333.6[31.405 33.36| 335 :318.3 33.5 :31.83| 10 i 10 | 10 | 10 |298.5:314.21318.42299.7
6 kHz [271.18283.4[27.118 28.34| 285 :265.3| 28.5 :26.53| 10 : 10 | 10 : 10 |350.9: 377 [368.76352.8
7kHz [239.81:248.3[23.981:24.83| 245 :227.4| 24,5 :22.74| 10 : 10 | 10 : 10 [408.16439.8| 417 :402.6
8 kHz [216.12222.7P1.612.22.27| 215 :198.9| 21.5:19.89| 10 i 10 | 10 i 10 |65.12502.7462.71:449.1
9 kHz [197.31:203.2[19.731:20.32| 195 :176.8| 19.5 :17.68| 10 : 10 | 10 : 10 |512.82565.5/506.82 492.2
10kHz[182.12 188 [18.212 18.8 | 180 159.2| 18.0 :15.92| 10 i 10 | 10 : 10 [555.56628.3|549.1: 532

L1IL]
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—-5. =10l
11-5. [
N

Ic 2 Ir 2 SI&X (Z)

s
&l 8. H bhgh
5 kHz 73.38 72.56
6 kHz 70.67 69.34
7 kHz 67.8 66.26
8 kHz 65.06 63.31
9 kHz 62.85 60.51
10 kHz 60.95 57.86

L1IL]

E 9latol @3

A P8) = tan (1)

R

S ZHA ) = tan™ (Xi)
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POWER [ )

° INTENSITY FOCUS oo SCALEILLUM SLOPE
MAG + -
O Q Q RU@ON Q T = =
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I

TRACE SEP.

VOLTS/OIV
VARIABLE

® Qﬂ

DUAL-

INVERT

GH1  (POSITION (“Gn1 ApD cHz |O POSTION  GH2 @ -
e (@) (D25 @) 1 | o

VOLTS/DIV
VAHIABLE

EXT

0 >
50 mV Ac MODE sounc
@ NoRM [I] cH2 -
LINE
CAL

VARIABLE

@..

TIME/OIV

TR\G
LEVEL

CH1 INPUT(X)

CH2 INPUT(Y) EXTINFUT

OSCILLOSCOPE o

MAX. CAT Il

300Vpk

MAX. CAT Il MAX. CAT Il

300Vpk

——=SWEEP FUNCTION GENERATOR=——

I i || ) A WAVE FORM
2y

[ll ) 1]

FREQUENCY

® O @

AMPLITUDE
f=5kHz, Vs=10Vpp

%

(O]
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l]l CH 1 : 2V/DIV, CH 2 : 50mV/DIV, Time : 50uS/DIV

1T = 47/ x50 uSec
= 200uS5ec

At =17F x50 1Sec
=50 uSec

200 1Sec:50 uSec
=360°:46

460 =90°

24




l]l CH 1 : 2V/DIV, CH 2 : 50mV/DIV, Time : 50uS/DIV

IT =3.37/ x505¢ec
—165.5€ec

At = 0.87F x5018ec
= 40 uSec

1655€ec:40 uSec
=360°:460

A0 =87.27°
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l]l CH 1 :2V/DIV, CH 2 : 50mV/DIV, Time : 20uS/DIV

1T =7.27}x 20uSec
=144 1Sec

At =1.77Fx 20 uSec
= 34 1iSec

144 1iSec:34 uSec
=360°:460

A0 =85°
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l]l CH 1 :2V/DIV, CH 2 : 50mV/DIV, Time : 20uS/DIV

1T =6.27F x 20 1Sec
=124 1Sec

At =1.57F x 20 uSec
= 30u5€ec

124 1iSec:30 uSec
=360°:460

40 =87.1°
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l]| " CH 1:2V/DIV, CH 2 : 50mV/DIV. Time : 20uS/DIV

1T =5.67F x 20 1Sec
=112 1Sec

At =1.47Fx 20 uSec
= 28 uSec

112 1Sec: 28 Sec
=360°:460

460 =90°
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l]l CH 1 :2V/DIV, CH 2 : 0.1V/DIV, Time : 20uS/DIV

IT =57Fx20u5ec
=100 5ec

At =1.27F x 20 1Sec
= 24 uSec

100 Sec: 24 1iSec
=360°:460

460 =86.4°
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13-6. & =2

. — 7T

=0 a8 o, Aldat
5 kHz 90 = 90 =
6 kHz 87.27 & 90 &=
7 kHz 85 & 90 &=
8 kHz 87.1 & 90 &
9 kHz 90 = 90 =
10 kHz 86.4 = 90 =

L1IL]
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