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ABSTRACT

The purposes of this résearch were to develop a computer program as an
Assisted Instruction tool on Oscilloscope and explore its effectiver;ess. The hypotheses of
this study were 1) the Computer Assisted Instruction on Oscillpscope will be efficient
according to the criteria of high standard quality towards studenlts' learning and 2) the
learning achievement on the Oscilloscope of the experimental groups instructed by using
Computer Assisted Instruction on Oscilloscope is higher than that!of the controlled group
(i.e. the group learned without the Computer Assisted Instruction)

The samples of this study were randomly selected fronh 60 Diploma students
(grade 12- graduated) of Electronics at Udonthani Technical College. The samples were
divided into 3 groups of 20 : Experimental group 1, Experimental} group 2 and Controlled
group. The study explored the effectiveness of the Computer Assisted Instruction and
learning achievement among the three groups. The experimental group 1 and 2 were
instructed by using Computer Assisted Instruction while the controlled group was
instructed with a regular lesson. Data of the study were obtiined from the learning
achievement tests and then were analyzed statistically by using t-test independent The
findings were as follows.

1. The Computer Assisted on Oscilloscope created has an efficient at 84.11/82.10
which was higher than the standard criteria (80/80).

2. There was no significant difference between learning achievements of Control

groups and Experimental group.
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TIME/DIV 0.5mS. vuiadygiafiiaiinunaui
1s

f. 0.4 mS
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21. 99 Calibrator. fhugamouifivuae Insufinnudivnh
1a
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H v P a Ll [y
M3 6.1 uamInMImagNaMs IR Iz Naeandevesdgasuiuiaguseaed

FINGANSTUUBIENT IR ST 5 A

ANUAMAUTDIEN S InaIE Amdoanufaiy
fowou Suiiom ﬁmmﬂﬁﬂmswﬁﬂéa 5 | veunsInud

Aufil | auRi2 | euis | audt A 2 - 7 (10C)
1 +1 +1 +1 +1 +1 +5 +1
2 +1 +1 +1 +1 +1 +5 +1
3 +1 +1 0 +1 +1 +4 +0.8
4 0 +1 +1 +1 +1 +4 +0.8
5 +1 +1 +1 +1 0 +4 +0.8
6 +1 +1 +1 +1 +1 +5 +1
7 +1 0 +1 +1 +1 +4 +0.8
8 +1 +1 +1 0 +1 +4 +0.8
9 +1 +1 0 +1 +1 +4 +0.8
10 +1 +1 +1 +1 +1 +5 +1
11 +1 +1 +1 +1 +1 +5 +1
12 +1 +1 +1 +1 +1 +5 +1
13 +1 +1 +1 +1 +1 +5 +1
14 +1 +1 +1 +1 +1 +5 +1
15 +1 +1 +1 +1 E) | +5 +1
16 +] +1 +1 +1 0 +4 +0.8
17 +1 0 +1 +1 +1 +4 +0.8
18 +1 +1 +1 +1 +1 +5 +1
19 +1 +1 +1 +1 +] +5 +1
20 +1 +1 +1 0 +1 +4 +0.8
21 +] +1 +1 +1 +1 +5 +1
22 0 +1 +1 +1 +1 +4 +0.8
23 +1 +1 +1 +1 +1 +5 +1
24 +1 +1 +1 +1 +1 +5 +1
25 +1 +1 +1 +1 +1 +5 +1
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ANUAAAUYDIENIInE Aundoaruianiu
doaoy Sruilom ﬁ'mmﬂﬁﬂmswﬁﬁé'e: W | vonsenedE

AU 1 | Aaufi2 [ aufs | eud 1 A 2 (Ioc)
26 +1 +1 +1 +1 +1 +5 +1
27 0 +1 +1 +1 +1 | +4 +0.8
28 +1 +1 +1 +1 +1 +5 +1
29 +1 +1 +1 +1 +1 +5 +1
30 +1 0 +1 +1 +1 +4 +0.8
31 +1 +1 +1 0 +1 +4 +0.8
32 +1 +1 +1 0 +1 +4 +0.8
33 0 +1 +1 +1 +1 +4 +0.8
34 +1 +1 +1 +1 +1 +5 +1
35 +1 +1 +1 +1 +1 +5 +1
36 +1 +1 +1 +1 0 |+ +0.8
37 +1 +1 +1 0 +1 +4 +0.8
38 +1 SR 0 w10 v +0.8
39 +1 +1 +1 +1 +1 +5 +1
40 +1 +1 +1 +1 +1 +5 +1
41 +1 +1 +1 +1 +1 +5 +1
42 +1 +1 +1 +1 0 +4 +0.8
43 +1 +1 +1 +1 +1 +5 +1
44 +1 +1 +1 +1 +1 +5 +1
45 +1 +1 +1 +1 +1 +5 +1
46 +1 +1 +1 +1 +1 +5 +1
47 +1 +1 +1 +1 +1 +5 +1
48 +1 +1 +1 +1 +1 +5 +1
49 +1 +1 +1] +1 +1 +5 +1
50 +1 +1 +1 +1 +1 s +1
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Tauldmatin 10C (Index Of Congruence)

IOC=ZB

N

o a
R UNU AZUUUATINIAUYBIRNS N

N unu Swudnsnugal

] . + 4
f-nnmsNuammmauwamsmmzﬁmﬂammuamwauﬁam

foaoufii YR = +5
N = 5

unum 10C = f;
= +1
fomouiia QR = +5
N = 5

uwnusl IoCc = %5-
= +1

fomouiis DR = +4
N¥Y = 5

unum 10C = i’;

= +0.8

fomouiia DR = +4
N = 5

unum 10C = +—5‘f

= +0.8

Yomouiis DR = +4
N = 5

unum 10C = isi

= +0.8

Joaoudon 6—50 szMmuIuIAT 10C wilsuniudeasun 1-5
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aAunN X X
1 41 1681
2 38 1444
3 37 1369
4 36 1296
5 36 1296
6 34 1156
7 34 1156
8 34 1156
9 34 1156
10 33 1089
11 32 1089
12 32 1024
13 31 961
14 31 961
15 31 961
16 31 961
17 30 900
18 30 900
19 29 900
20 29 841
21 29 841
22 29 841
23 28 784
24 28 784
25 27 729
26 26 676
27 26 676
28 24 576
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AUN X X
29 23 529
30 22 © 484
31 22 484
32 20 400
33 20 400
34 20 400
35 20 400
36 20 400
37 19 361
38 19 361
39 18 324
40 18 324
41 16 256
42 16 256
43 14 225
44 14 196
45 13 196
46 13 169
47 11 144
48 11 144
49 11 121
50 10 100
51 10 100
52 8 81

59 1268 34816




MINN 6.3 uAAIMANUEINNG (P) A9 MU (1) uazAIANUIFON (1, )

A o
VDWVUNATOYU 1509 BBa%a laalny

e
[o]
=h.

Ry R, P r q Pq
(26 A1) (26 AU)
1 20 8 0.54 0.46 0.46 0.25
2 23 16 0.75 0.27 0.25 0.19
3 10 4 0.27 0.23 0.73 0.20
4 9 2 0.21 0.27 0.79 0.17
5 10 2 0.23 0.31 0.77 0.18
6 17 10 0.52 0.27 0.48 0.25
7 18 12 0.58 0.23 0.42 0.24
8 20 14 0.65 0.23 0.35 0.23
9 11 4 0.29 0.27 0.71 0.21
10 13 7 0.38 0.23 0.62 0.24
11 10 4 0.27 0.23 0.73 0.20
12 9 3 0.23 0.23 0.77 0.18
13 20 13 0.63 0.27 0.37 0.23
14 19 8 0.52 0.42 0.48 0.25
15 11 4 0.29 0.27 0.71 0.21
16 9 2 0.21 0.27 0.79 0.17
17 10 2 0.23 0.31 0.77 0.18
18 24 16 0.77 0.31 0.23 0.18
19 21 9 0.58 0.46 0.42 0.24
20 22 16 0.73 0.23 0.27 0.20
21 24 16 0.77 0.31 0.23 0.18
22 9 2 0.21 0.27 0.79 0.17
23 22 16 0.73 0.23 0.27 - 0.20
24 18 10 0.54 0.31 0.46 0.25
25 22 14 0.69 0.31 0.31 0.21
26 21 13 0.65 0.31 0.35 0.23
27 19 13 0.62 0.23 0.38 0.24
28 10 4 0.27 0.23 0.73 0.20
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Ry R, p r q pq
Joit | (26 m) (26 A1) ‘,
29 22 12 0.65 0.38 0.35 0.23
30 247 16 0.77 0.31 0.23 0.18
31 19 10 0.56 0.35 0.44 0.25
32 21 15 0.69 0.23 0.31 0.21
33 22 16 0.73 0.23 0.27 0.20
34 18 12 0.58 0.23 0.42 0.24
35 15 7 0.42 0.31 0.58 0.24
36 14 8 0.42 0.23 0.58 0.24
37 20 10 0.58 0.38 0.42 0.24
38 20 11 0.60 0.35 0.40 0.24
39 23 10 0.63 0.50 0.37 0.23
40 24 8 0.62 0.62 0.38 0.24
41 1 5 0.31 0.23 0.69 0.21
42 24 16 0.77 0.31 0.23 0.18
43 18 4 0.42 0.54 0.58 0.24
44 11 0 0.21 0.42 0.79 0.17
45 9 2 0.21 0.27 0.79 0.17
46 9 3 0.23 0.23 0.77 0.18
47 11 4 0.29 0.27 0.71 0.21
48 9 2 0.21 0.27 0.79 0.17
49 19 13 0.62 0.23 0.38 0.24
50 16 10 0.50 0.23 0.50 0.25
59U 830 438 24.38 15.08 2562 10.58
e 16.60 8.76 0.49 0.30 0.51 0.21




n =50

N =52
dpq =1058
OX) =1607824
YX = 34816

8! =[ NXX-QX)V1/N

[(52 x 34816 ) - (1268 x 1268 )]
52 x 52

S’ =74.929

r, =[n/(a-1)] * [1-(Fpqa/S))]

10.58
74.929

=[50 /(50 - 1)]x [1 -

r, =0.876

1

ANNUFOIU 1, = 0.876
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4 a a < a Lo
ﬂ]ﬂdﬁ 6.4 uﬁmﬂzuuumsmaew1ﬂszﬁwﬁmwmmvmiuuﬂaummm‘mmau

591 poddalaalny

ﬂ'u‘?l ﬂzuuuamvﬂﬂﬁﬂ Huunagol

muﬁ 1 muﬁ' 2 ﬂﬂu{"‘l 3 ﬁB‘N'ﬁ 4 muﬁ 5 C‘IEJ‘U'?; 6 ﬂﬂuﬁ 7 ﬂﬂu“ﬁ 81 33U

(10) | (5) (5) (5) (5) (5) (s5) (5) [(45) (50).
1 8 4 3 5 5 4 3 5 | 37 46
2| 9 4 5 4 3 4 3 4 | 36 44
3 9 4 5 5 5 5 5 5 | 43 40
4| 10 4 5 4 5 4 5 4 |41 41
51 9 5 3 5 4 2 5 4 |37 35
6 | 8 4 4 5 4 3 4 4 | 36 47
7] 9 3 5 5 5 4 5 3|39 46
g8 | 10 2 4 3 4 5 5 5 | 38 36
9 | 10 2 3 5 4 3 4 30| 34 33
0] 9 5 4 4 3 4 5 4 | 38 46
1| 10 4 5 5 3 4 5 5 ] a4 40
12 10 5 5 4 3 4 4 3 | 38 35
13| 10 3 5 3 4 4 3 4 | 36 37
14| 9 5 4 5 3 5 4 5 | 40 45
15| 10 5 4 5 4 4 4 5 | a4l 44
16| 9 5 4 5 3 4 5 3 | 38 35
17 | 8 4 3 5 5 3 4 5 | 37 45
18 | 7 5 5 5 3 4 5 4 | 38 47
19 7 3 4 5 3 3 4 3| 32 34
20 | 8 4 4 5 3 4 5 4 |37 45

N=20 Y'X =757 2LF =821
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El= [(OX)/N] *100 = (757720)*100 = 84.11
A 45
E2= [(JFYN] *100 = (821/20)*100 = 82.10
B 50
U5 ANENNUBIUNG UURBUN NADSFIWTOU = EI/E2 = 84.11/82.10

v ¥
PANANSATUIUNIAT EI/E2 AINAT "lﬁ'mﬂszﬁmqujammmcﬁ 80/80 NealA
] = a Ll A a a A (=1 o o
LR LUNS IURBLR IR waeY 509 ooadalaalal  flszAniamiduiivensu

awsorhlidyseaeumsiSoumsaounla
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% 4 3 1 h’l’ J
MI19N 6.5 uﬁmﬂzuuunaﬁuqnﬁmamsﬁuwmnqumammﬁmnqu

1589 eeagalaalnl

nquNARDST 1 nNuNARBLT 2
aud Soulasmsaounlvuniiou soulatismsaounvuilng
fAouR IS TIuaBY
AZUUUIAY 50 AZLUY AZUYUIAY 50 ALY

1 45 41

2 40 34

3 44 39

4 35 42

5 46 39

6 43 42

7 46 35

8 36 40

9 44 39

10 41 36

11 33 41

12 35 38

13 39 42

14 44 36

15 46 32

16 30 41

17 45 43

18 36 31

19 39 42

20 45 31

>x 812 764

X 40.60 38.20
SD. 4.96 3.90

s’ 24.57 15.22

N 20 20
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Wisuifvuauuanaensuuuradugnimioseniengy AMsnaTouan (F-Test)
msnaaeum oW (F-Test) iWenarounuilsdsiuveingunanesuaingy

b4
nansenareInguImana1eiuniel

AuYPAFIM H, : of =03
H| : 0'12 # 0'22
= s’ /s,

(4.96) / (3.90 = 1.614

i

nnmsdamaannnaed Hszduanuldodiy 05 18m1 F g, = 2.21
v o a0 vy ' < o a o A
foiu F ndwnalddoonds 2.21 Sswensy Hyuazdfias H, Wunsanuulslsou

} 4
AQUNARDINITDY IuANFA1aY

3 ¥ .
msnfSsufsuazuuumaossninnguidengy AIUnNATBUAIN (t-Test)

AUNAFIM 5 R RTINI T
H: b#H,
W Col=05
T
1)51 ( "1)52 <
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f. AUDIzANAT 1. gnynde

e

35. YudSundSundmi iazaandenisainaud
n. TIME/DIV . VOLTS/DIV

f. X-POS 3. NNNDD

= (¥4 ¢1’ ::'1 v \J d’ )
HUUHNAAADUN 7 1599 MIDIUAINNNINAZNITATUIN
U 1 d' 9 ' 1
36. N159IUAANVAIZABINT WA InDU
. AR .MU

. AN e 1. 9maureslu 1 lxda

37. sundulminvuusessadalaalnliiaudonlalenunaniiny 1.7 ms.

7 ah
\
H'H-“{l LY HH +H+H
' Y

3

3 y
n. 588.2 Hz ¥, 5.882 KHz
f1. 58.82 KHz 3. 5.822 MHz

38. jUndudmdsnuuseesddaladinlimanuduila

TIME/DIV.

LI::: HHHHHHH

ISERINERRINEER NI TINNERIFNETI FA T
™

T T T e




N. 1.666 KHz 9.11.11 KHz
f. 16.666 KHz 3. 33.333 KHz

39. sunanlminWuusessagalaalnliimanudmla

{ ; 3
f\ M\
EZIREFIA
\l/ J }c/
V&
\, i J
N. 7.142 KHz 9.71.488 KHz
7. 5.882 KHz 1. 58.823 KHz

40. 3UndumurdsyyuseBsada laa IndlsmAanudmla
TIME/DIV.

. 1.25 KHz 9. 12.5 KHz

f. 125 KHz 3. 1250 KHz

=] L% d' ﬂ' ad o =
nuuinianeui 8 1589 IEmsguasnuiesadalaalny
A ' = =1 ' @ 9 a a3y v W
41. Wellnavanauuvenisagameltjulsuladesnnsanusuaunsn
. Intens 9. FOCUS
f1. X-Y Operation 4. Y-POS. I. #3508 Y-POS.II
2. ¥oladluitquasnyioeadaladinligndes
0. AINNUUYDALAININ
v. Wanazlamsosesadalad lndlurraaina qiu
. natjuildgaadnsuusenwiieagaRe)

£

1 AINNUSUYDILAIBEANUANFANNOIH L
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43. Aouwilansosvoada laa lndusunfouvesszuusie Inadsegiumisla

. 110 VAC 50 Hz 9. 110 VAC 60 Hz

f. 220-240 VAC 50 Hz 3. 220-240 VAC 60 Hz

44. vieveaanldasivunamiila

N.0.1 A .03 A

.05 A 3. AMUANANYUSIRNIE YovvTda laa 1nl

45. dolalumsiiumeinsufigndes

fl.
Y.

.

uvau A uazuenizaing
Tumwuiu s idadanulyl
ewn 13nu 16

v
lideinonsoniniveusunuasoadalaglny
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LYY Y [ a a J
mamasnuuEniain mssaieda Il wasdidonsating

1594 ooadalaalny

$oi fmou Jofi Aoy {oi fmou
1 f 16 3 31 ¥
2 3 17 ¥ 32 n
3 ¥ 18 3 33 Y
4 n 19 3 34 f
5 f 20 f 35 q
6 Y 21 n 36 Y
7 f 22 ¥ 37 f
8 ¥ 23 9 38 f
9 n 24 % 39 ¥
10 ¥ 25 3 40 f
11 n 26 f 41 f
12 q 27 q 42 3
13 ) 28 n 43 f
14 f 29 ¥ 44 ¥
15 f 30 3 45 Y
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eI 1n3eailetalnihuazdidanseding 1599 seadalaalnl

E4
poaFalaalnl (Oscilloscope) M3viTuNdU 9 11 (Scope) gminnlFauedini
o q’/‘ ad a A do o
ynaill)  aludwwfhuazdidanselind  aunsousaslsingmseivesdanialdiui
o 4 o 4 < 4 . @ 2
uazazPuadany Wotausunaou Iihduaaswadugdaduiifiousenwawgdyau
' ' ' ' v
yoausundonliiAnimsfai I nsudnvasvesgdaduliihidinisdaluld
o A ! ' A = A
amdyanausandou lwfhuuseannsognewauswnaulnihqeqa  Aundovesgiadu
» v
i wazmunmvesgaauiih - daiueeadalaalndSelonunsnasuaz ldsumsda
¥ y A a ' Y ' 4 o
wae T 1Fauludwdu 9 Bnnauin wu Sumsuwnd Aumsdeans Msmnuves

soadalaalnldedeldtwasesianivouvioms 1dnusianiavna

31N 9 1 uanseeagalanlal
1. vaenvessearalaalnil

v
uHuMWuAenYeseeada laalny (Oscilloscope block diagram) Taaulsznouaail

Volts/Div
0
d
.\
o—p Vertical L——"' Delay Line !_‘ . ]
Input | Amplifier ‘I L.__— ‘ i
Signal | Y
| e 1O CRT v : CRT
] i e T
= _ _ = .- Electon
Rl R i D
i HV Supply I v‘ IH \
‘i ] Electron | | | 1 )
I Y Gun A Screen/’

TO All Circuits {3

L | Trigger Time Base Horizontal ———J |

l Circuit "1 Generator Amplifier

/
Z

STime/Div

17 9 2 vdenlaozunsuvesosadalaaln
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damdssneuununmudenveseoadalanlnlalny Ae
1. Cathode ray tube, or CRT

2. Vercital amplifier

3. Delay Line

4. Time base g'e;lerator

5. Horizontal amplifier

6. Trigger circuit

7. Power supply

BB IBIHUN INVADN
as =) o’: v ' o :
1. vaeasdunlnanseSundu q 9 “CRT” doiuiluialevesalnl awlu
o A 4 ad a K, A 4 2 a «
MADANTNRIVAWAISITOTY  1DBIANATBUIINTENUYA TagariusziseaasvuIumtly
Y o
Ay
¥ '
2. MNWUUIWFYYIUNIMUING (Vertical amplifier) Bimdhifiveiodygismniaum
o 4L 4. o o
asldlinnuussdiundaenmaaanouLsIiy. (Volts/DIV) N1WIAY
* ! 14
3. mavdedeena (Delay line) sxshminivinsdganadunaniauuini
[ b4
(Vertical input) foufivztloudnuiuimantioisuniauuafns (Vertical deflection plate) 14
nmmsviasginm 025 48
4. W309RUIAFIUIAT (Time base generator) N3BAINUUANIINIIA (Sweep
generator) Wmthiinawguiladuiu@os (Sawtooth waveform) Miiaaudigndes (Tay
U5u1Ju TimeD1V) Aeutlouldiuninveedygrauniaumiueu (Horizontal amplifier)
5. mavswdygunmueu i iveedygugifudssnlisnuusawe
1 i ] ° a a o a d
Asutloudumumanthosumaiauey i ltitaeu Iihatesuguddinnaseuld
v 14
Hwugnormanueuld
a o . . o 1
6. NANVTIAYUIU (Trigger circuit) N392985%F4A (Synce circuit) Rnnna
¥ '
aulddygranuavewhinuniendudganaunids  diliamuusengails  lavsy
Qs z L3 Q g AI A' o o~y
& uapmnwmmﬂwwummmmxﬂuatyfymwaa""lﬂﬂmqu;ﬂﬂauﬁuxaawmmﬂmmﬂ
va ad Y
gunmldlianudngndes
7. 79 wln (Power supply) usanuliér Low voltage ; LV) ﬂ:s)'w"lvﬂﬁ’ﬁ'unﬂ

2vsondu usedulWgs (High voltage ;HV) swlviiunasa CRT
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2. viaeamw
2.1 nanmsinanmuuved iny

a3 1A INA(Cathode Ray Tue ; CRT) 30 CRT iiuginsaidi 1duansngine
voadyauiia lduunive

managldyaunvealnl (vasa CRT) erunanmsihinuves 2 nalug 9

¥
L. MIUUUTYYIUNIUUING (Vertical deflection)
oy

2. MIVWVUTYYIUMAUINOU (Horizontal deflection)

. n'\rumils:a'nm% Ny, 901500
NIRAATUAN R ARy Ll s
_ - arlundiuldin | adwisansuionon .
aloavdnndninoi | | \ W mialni

L)

Y
\

I
. &
Vo athudaimumay
]

Q prlumdaannia
I e —_—

dowduBiiinnson hwisaum
310 2 3 uamslnssaramelunase CRT

amlszneumealunaen CRT uusldidh 4 aw fe

1. ‘lgﬂﬂuaﬁﬂﬂiﬂu (Electron gun assembly)

4 algﬂuw'umaﬁﬁwmu (Deflection plate assembly)

3. 90NN DA (Fluorescent screen)

v
4. fmaoaunIaz921ann (Glass envelope and base of the tube)
ad 1 d’ ° ot @

1. yatusidnaseu Tudiuilvzdmihnadwiunasalnslena (Triode) fio unlna

v a ad @ a @ ] ad -
wiluitdidnasoulddwenw  uaznIaludinugumstwdidnaseunaziiue Tuaily
v v o ad a = dy Y o ad °
fudanaseurzasolmugan  q 418 ddnvasiiudiddeasey  vinavesd
ad @ U 1Y [ [ U o
sinasouasaliunsonugu ldlasldudsvanudy  msUfuifudnarauilunsisy

Y A a 9 a o a d =1 ° Y £ P
useuIraviinsa  dnsadulvavnnddidnaseufazanasidanuduiivenmanas
Yy a Y o ad y A g
uazdniailuIwaudes Mdidnasouszann anuduiivenmwiuina
y a ' a ' = 3 '

iiodidnasourunIAnIUgNIZgMITInE Tasdaue Tuaissnus

(Acceleration anode) 2w #iilfing vihuansgeflould (931 3.1) senduruueTua

o = @ . o 14 o { @ a d o
Maerosziiue lua IWid (Focusing anode) Auag¥aimihinsnlsulisidnasewilud
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< % 3 0o a o a @ @ ' <1 9 & Py
yadnuazaudaty MoianasoungniiunfauazgmisnnuiTasindounmuwan
1 3 ' -~ 1
Wowusaziuueune lnsznuseiseandase 1
2. YAUHWINAMIOIUY (Deflection plate assembly) Usznoudiouiumanlans 2
' ) 3 : n‘: - [ 9 o ' n’:
Wiy Mguiuiuiamanndaeziuauen Taviiusiu tihilouldnuusiuTanziisaes
° Y a Aot ° a a: ' ' ay A o ad =1 '
Wuwamhiifaau i ndmaivanonavusznnurulanedl deddianasoungmsy
anuE it undarutswudusai 1 18suenswannau Iihnsludinaneina
HsannsziredAnaIou
3. 99NN (Fluorescent screen) ABIDAIMNIIYAYDINADA CRT MR
4 o é o =Y |}
Frvmsisoaaasmanemwes (Phospher) Fudumsmidifauasainuusenn lavee
P @ ¥ @ “ a o a d Ao o @
wasundsa i IidundsnaaiognlsrudedBianasouniinnuusaazMag
wa [ & Yo £ o ad o
AuauTavesmslumsiasuiaa ma'lﬂiumsnizqu (¥u) TavdBianasouisen

(4 [ 1 1 y '
N “V]Q@OLE?‘MNW’ mmmmsn*uoa'm51un1sﬂaauumaaﬂmammmﬁ'm llﬁ’)]ﬂt'ﬂl‘ﬂ

o a

o Yy g 4 ' s ' o
SoanaIoUNAINAMNTUTUNT “NoaiWoIsaesUs” (Phosphorescence) HAZFNITHLIAMN

NANTSIS DULAIADTIDISUNIT “AVAININNT (Persistence) YDITITITOIULA
¥y

4. fmaoaudiazdmane (Glass envelope and bade of the tube)

Electron gun
| -— > i
Trlo:_!e F i Post deflection
section ocusin, : Defiecti / .
| e 4-—-.__5-»,4_..». did i NN EPotengtion " { Alquaoag
\ Vertical Harizontal Screen
; Glass deflecting ~ deflection Resistive . l
envelope plates plates ¢ helix i ¥
£apnde ' P & . Isolation ' ' !
Filament . Grid'y VT8I0 shield. 9
N L N ' H H 'y § ~ —'v
\‘é o Voo '921% i
i E l 9 i ~A !'.J
A i
| L ¥
! ! Electron
g 4 1 beam
| oyt T i |
=3 -2. -2 kV i
6.3V |
—° +12 Ky O
Power supply !

N J

51 2 4 uaasmsIiusedu I luneaunnasa CRT uazusaiulvyaldvaen
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3. TW5u(Prob)

a

¥
msSadyanadunavesalndiuduiudosiumemuiniaunusau (Coaxial

Cable) Funoabaniont “awlnsy”

Tnsudugunsaiilddmivasnivdyana dedndugunssidumilumsia
fyyaideamsasaaoy Taghildifamssunuvesdygpavazldou wdadeim
"mun'pm'lﬁﬁuﬁummmmga

dmlsznouvesInsull 2 edwfe muhdyynuazning Faarsatiiszney

a ] : J o ﬂ o o o @ aa ¥
UIﬂUUﬂ'ﬁllUQl'ﬂu‘]‘u 9 AITNALAZITHNINL ulllﬂwuiﬂUﬁTUu1ﬁmﬁJ1mﬂUﬂu1unu

De

€

v
= v o

' @ o | ' Sl ' @ o
JHUABNATITYYIUITHIUAIU Tﬁﬂgﬂi\?ﬂﬁ"illﬂgﬂi'l'JﬂVl'Og'iﬂUNﬂﬂﬂxlﬂuﬂ'Jﬂﬂﬁﬂu

'
=

anai hidgosmsinudh /18

Se

2

=1 ] 3 "o ° 9 ' = >
Tnsuiiognaronuuiuegfunsiih ) 1Famusu  Insuupuwiadw(Passtive Probe)
Twsusuueniin (Active Probe) Twsuanszua IW# (Current Prob) uag Tnsudausaau v

Q3 (High Voltage Probe) Huduy

mehdyw

Yanoansinsy 4¢——| v“mTme H fole  —0

: <
51 9 5 uansELAINUABNYDY TH5Y

31U 9 6 uaasdmlsznouvesInsy

TnsuiifionldmnigaszilumeInsunumadn Taoduuuy lifimsan

noudayyIa (Probe X 10) U39 1:1 HAZHUUAANBUT YR IUAI 10 141 (Probe X10) N30 10 1
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3UM 97 uaas Insuvuia 10 Luag 1:1

= Probe -— , OSC:Z{;‘?‘JTQpe
Cy
i
. 120 S v
Ry T ]
Cccj|r\— C:.,—L: ';'-:'C, §R.
] NS [
t
Tyl

3UM 9 8 uanarvsnwlulwsvvun 10: 1

i

Segrntl! Conxinl 'Dscilloscaps
~— ———
enuTcel cable b Lohaput
J 05 = —9 R -
Re&
s
o M
) = Coe C=< =R
. Y \'e 1
Yo, W)
‘_\_4'
,:). \ » T

3UN 99 uaaresnelu Insuvwa 1:1

b4 » '
awInsuiisziimanug i (Cacitance ; C ) Apasouaginetlosiudyauniud

o o

ez lldsinguusenw dadmdunavesalnleziimnnudiumiu R) Avvuuegiu
anuy i ()
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5. msmavvesaulszneuuuniniaseasalaalny

LR IAlR NS ]

FOM Oveisent e
KM203.

20 2V, 2% |25 21 | W% 33135 a7
20 2426 28 29 30 37 3% 38

30 2 10 uaasdnlszreuuunihilaveagaloalng

amsznay

v a
HUMN

1. POWER on/off

2. INTERS.
(Intensity)
3. FOCUS
4. TR(Trace Rotation)
5. XY
(S-Y Operation)

nmindauazdaniosesadalaainl vasa LED v
VONTMNMIIMINU AD Mmasadaananiinias Wi
uldesadalaalnl

Yuaaugua YD I

YUAWYUANVANTAYDININUUID CRT
Junuguanudusveududyo

" ° [ o _d a 0 Y w ' 9 o
Yudwiunuguadndnsetind Iiaodaanuyes 1 i

o

o

s:umﬁuamuuuué@ (AW Y) nasdyguses 2 11’1’1’7;
szvudosuuuuaeu My X) ieiannuduiusues
ﬁn.;fgm‘ﬁmm Taonyamshaueennsnnanw uaz
awalivvinaldlaoldtuaaneudygn
(VOLTSDIV.) (dnaifu X-Y Tasilsmandyaann
ueioaLIINEUA NS CRT wisingilugaises

4 ° s '
uas aseziliamsealesinwegInifld)
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auilseney

v a
BUIN

6. X-POS.
(X-Position)
7. HOLD OFF

8. TRIG.
(Trigger)

9. TV SEP.
(TV Synchronization

Separator)

10. TRIG.
AC-DC-HF-LF-—~

(Trigger Selector)

11. +/-

12. TIME/DIV.

YuauguiwmuanwluuuIuey unu X)

YUNWAUFTRWNANMINNANN (Hold of Time) ABUMNIS

amanmadaelezduiy @4l

wava LED swaindildyananninedvadiduniing

Aty IUNIANIN

MINIMY Sync TV

OFF = wnuing

TVH = ﬂ’J’n.Iﬁ'L’c’T’u (Line Frequency)
nioanuiuniuey

TV:V = ﬂ’)ma'tﬂ'ill (Frame Frequency)
PRI TE

AC : 10 Hz ©3 20 MHz

DC:DC 920 MHz .

HF : kHz 09 40 MHz

LF :DC 89 1 kHz

: QI Input ‘?i"lﬁ'mn Line

udmuagasududyaunnanm (@Wade 5-5 dszaew)

o = g a F 3 J o
+ = dygransninesiad aiviluvesdaya unm

(Rising Edge)

il

Foanuninneswadnafiviasvesdyaanin
(Falling Edge)
Julfugninmeesdyunnanmnien/fouanuata
FUVDITYYIUANANNA -

Wsunarlddaus 0.5 S fem. 8 02 S/em.) misuund
wntumSeanasszdunuuirdidu v 1 @y 2 vn 2

Wy 5 wio v s iy 2 vini2 W 1 om
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auszneu

v
nuIN

13. Variable

(Time Variable Comtrol)

14. EXT.

(External Triggering)

15. TRIG. INP.
(Trigger input)
16. AT/NORM.

(Automatic/Normal)

17. LEVEL

YudsuT9019eIdygIunMAn M (Sweep Time) 1ilD
y
oo 3 a ° '
nyutjutiamuuiRnisugaii ieisaivenisnna
a ; ﬂ ' ar q’: Y g ' + -
MWL 2.5 i Andu Srdesmssiumivegiadu
o t A v o
Foygreuilu TIMEDIV. @Iy 1S /em. 150 S/em.)das ey
a g 1 :ly o =Y o [} ]
armiusTadeampunjuiinudnn®nouge @il
V1Y)
U " o A  a a o o
Yudonunasiudadygrunininesnsedagia  input
YerzubsiuuIINBUMINUMAiullanouen (gt
5-3.1 Ysenow)
dienawiju : seadalaalnlelddyanauniainesnn
mulu
4 ¥ “ o a o
Wenaty  : ooadalaalnlee Iddyamininesan
< as a oS v
MUUBINYILDY dyaam3ninesoudala
ledynundesnisian niousnimilenn
as d' 9 ] ]
yauitlowdimaeges 1 uazyes 2
Fefudygnunianeiniodyann mput vosszuuiiios
wunuweunnmouen lasldsusumsnady (14)
U ar P o o ey =
amwty : Adggunsanesoalulianisluseadalaa
° -1 ' .
Tnlsziidusanuduaiuusenn Taohi
avalidyanunininesniodaa n input vo9
SEVUDBAVULUINON WUPU X)
u ar ar = - é
antly - Ifudyanaminnesaudnd dedeed]

Ayaaumsmnesnodyain input veasTUL

] ¥
) (Y

Woauunuauey (iau X) dnsiussusaly

o

o 3 ar a
muduanuseamidduduauninines
FRANNDM

U s [y a 4 t o U 4

tuliuszaunsmines A4saufumsamju(e) ieidenya
o 4 4 a )

ninnesmuzauudanmgaauszngaiis lumaoung
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i

+

' v o
audszney 1IN

18. X-MAGL. * 10 UYUVWFIURAMTDVOIWAINAWILINOU (AU X) 10 11
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