7~ ¥ B (Oscilloscope)
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Object (B &) :

The oscilloscope is a device that measures voltages. In the usual case, it displays the voltage as
a function of time. In this experiment, we introduce basic usage of this apparatus. It is intended
for people with little or no background in using this instrument. To understand the working
principle and to learn the operation of general oscilloscope. In addition, using the oscilloscope
to observe and measure the frequency, amplitude and waveform of various signals.
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% — ! Kenwood CS-4125A 20MHz M358 T3 B MiRE/FRSA
(Table 1- Operation explanation of front panel in a Kenwood CS-4125A 20MHz

Dual Trace Oscilloscope)

Name of Switch or

Item Knob Function
A sses # n R
1. Cathodes Ray [The effective display screen surface runs over an area of eight | cm|
Tube (CRT) |divisions along the wvertical axis and ten 1 cm divisions along the
FZ#E44%  |horizontal axis. With an inner graticule etched right onto the tube face, the
chance of measurement errors due to parallax occurring between the trace
and the graticule have been significantly reduced. There is also 1 %)
display for measuring rise time on the left edge of the graticule.
BraBAEENA 8@ lom BT KF#F 108 lom T8 &
ABTETD - AEBETRERANEAFTSALAE  HERRET
AHERAR o bsh o LR E S AMA A LURT R T F R 8%
2L -
5 [POWER Switch E|A push-button type switch that turns the power source on and off. Pressing
iR B Bl {the switch turns the power on. Pressing it again turns power off.
iz XM - AOFEEHMRENETR - BTHHME T
RAMEBGKE - RIBRE—RIPAMMRE  RZFH -
3 Pilot Lamp  [Light ups when the power is turned on.
TiRAEmE  |En R E e TR F e - BRSNS L RETERHK
BE o
4. CAL Terminal |A voltage terminal for calibration. To be used for adjusting the probe.
#IEAZ9E3%  |Capable of 1 volt peak to peak, positive polarity, square wave signals with
1 kHz is enabled.
RERKZ TR NN RS~ RENFEERE—RES
IkHz » S #Hs R A | Vpp HEHSMEF R Z L - THURE
BIRIFR W R TR
5. | INTEN. Control [For adjusting the brightness of the trace line.
TAEER e EFRETRFSTROAEE > WHEISACRT EZERO A -
6. | FOCUS Control [For adjusting the focus and attaining the clearest display possible trace
HIEWE Edn  line. WM PR E I Eda > WY A0 E PR T ol 28
RT E -

7 | TRACE ROTA [For adjusting the slope of the horizontal trace line. The slope of the line
(rotation) Control will change due to such influences as the earth’s magnetic force. Use a
R Eg AT screwdriver to keep the trace line parallel with the horizontal axis

R leraticule.

AU EARFERROMHME - FATFERFTHEHRABE A

F6 A £ 197A



AR

ILLUM Control |Fn:r adjusting the brightness of graticule on the CRT. (C5-5135A Only)

j= 4| CRT #-F %) f 964 5 /& (1§ CS-4135A A & - CS-4125A & sh4a)

GND Termimal
E i3 A=

This is the ground terminal to be used when setting up a common ground

with other equipment.

[CHI &9k 3bsn F - °T F SUREE TR S8 B0 8 B X F sy kb -

10.

POSITION
Control

KFHEAME
¥ da

Iinr adjusting the vertical position of the CH1 waveform displayed on the
RT screen. During X-Y operation it is used to adjust the position of

Y -axis.
TRHUEEEERLCHI A= FaaE - £ X-YREHES - TH
LY e | -

1.

VOLTS/DIV

{For setting the vertical axis sensitivity with the CH1 vertical axis
attenuator. [t can be set in steps of 1, 2 and 5 Volts/DIV. Setting the
VARIABLE control all the way to the right at CAL enables calibrated
vertical sensitivity.

{During X-Y operation, it becomes the attenuator control for the Y-axis.
Reiiz® CHl EHd A TR FHENHTHAERAAEN N
$54a) » phdail 44 1-2-5 Volts/div, # mV/div, nV/idiv % 2| E #5] -
# 4% VARIABLE 420865 $t38 £ CAL {2 B 6§ -T45 5| AL B89 %] B {4 -

e XY BT 0 RIB Y Shey 2L ain e -

12

VARIABLE
Control

[For fine adjustment of CH1 vertical axis sensitivity. Allows continuous
variable adjustment within the VOLTS/DIV range. When set to the right at
I:ZAL, the attenuator can be calibrated. During X-Y operation, it becomes
he fine adjustment control for the Y-axis.

RUEECHl FEMMATREZMELNAGTRE(ERARSE N
$da) o £ 4 M EE T H VOLTS/DIV s 6934 - A& £ CAL
R EE - THICRENR M - £ XY REREF - A Y 88
12 3R P RS 4 -

13.

AC-GND-DC
Switch

gk tndi M

-S| A

[For selecting the CHI vertical axis input signal coupling mode.
£ CHI 2 F i A Z ey fs&ita - B CHI Siaoss o) 3 3tiam

The input signal will be capacitively coupled, and all DC
components will be eliminated. The low range -3dB attenuation
AC [point will be 10 Hz or less when using either a 1:1 probe or a
coaxial cable, and 1 Hz or less when using a corrected 10:1 probe.

MEEHBHEEFEEREANEIEHE A SRR - & CHI

FT7TR-#187A



A A BT AR LA - SEA 11 & RERIES
B RS AS6-3dB R E LS 10Hz & E 48 =5 A 10:1
g RIFIRE - M EFRAE0-3dB MAEHA |Hz 28
HE -

Vertical amplifier input is grounded, and the ground potential can|
be checked. At an input resistance of 1 MQ relative to the ground,

he input signal is not grounded. In this mode, the antitrace line
Eump circuit prevents the trace position from changing suddenly
when switching from GND to AC.

TR FHEALETH > RENEATRE - B CHl 2EF
185 B e AORAE N I BURE 4R T A o sbEG AR BB
FRAL A IMQ » MEAERAAEW - ALSHET » B H
B EGME = TRIFEA > 8 GNDida s ACHE » T AL
TRACE m EM RS &ia)iL @ -

GND

[Provides direct coupling of the input signal, and measurement can
be carried out with the direct current component intact.

Har A3 R 48 B AU SR BRI A IR A AP AL
T o FE XY REBRET -RIAS Y M) Adnitida |

-

=

14. INPUT Jack The CHI vertical axis input jack.

CHI(Y) During X-Y operation, 1t becomes they-input jack.
Witk | CHI £ H@ AR T -
£ XY R EHAT > RIAY e g+ -

15. BAL Control  [For adjusting the DC balance of the CH1. The factory delivered the proper
adjustment. If discrepancy occurs due to circumferential temperature,
iplease use a screw driver to keep the trace line not to move up and down
when rotating the VOLT/DIV control.

W CHI & DC Ffirfr B -8 %~k &4 ) lod LW EF P E
ERETHABRENES - M & LG5 - 438 VOLTS/DIV & |
BHIL TR ETHS  TH-FHMIRSHLTIFRHEZ -
16. POSITION  |For adjusting the vertical position of the CH2 waveform displayed on the
Control ICRT screen. During X-Y operation it is used to adjust the position of
KPR EAME |Y-axis.
Eoft TRAUEEESR L CH2 A2 FAME - £ X- {ﬁsi_lgﬂ’j A
WA Y e § o Tﬁ ﬁ ;t
17 | VOLTSDIV [For setting the vertical axis sensitivity with the CH2 Uitieal @< 1 18.C¢

attenuator. It can be set in steps of 1, 2 and 5 Volts/DIV. Séttin_g the

}m

VARIABLE control all the way to the right at CAL enables calibrated

FR8A A 18 A



vertical sensitivity.

{During X-Y operation, it becomes the attenuator control for the Y-axis.
Ruci® CH2 EH S A TR 2R FHENHTHA(ERAAENH
$4a) - phdail F4H 1-2-5 Volts/div, # mV/div, pV/idiv % 5] E 5]
# 4% VARIABLE 4amio¥ 4148 £ CAL i B 6% 745 8 AR & %] 14 |
£ XY HRFSER - RIAY 8R4 -

18.

VARIABLE  |For fine adjustment of CH2 vertical axis sensitivity. Allows continuous

Control variable adjustment within the VOLTS/DIV range. When set to the right at
AL, the attenuator can be calibrated. During X-Y operation, it becomes

lﬁle fine adjustment control for the Y-axis.

RAAEECH2 EEMMATRZMELN LS ERA(ERARE N

$4a) - £ A E N T H VOLTS/DIV i sy ¥ - @A £ CAL

fr E6F > THICARENR M - £ X-Y HAEREF - A Y 88

15 9t R AL -

19.

AC-GND-DC  [For selecting the CH2 vertical axis input signal coupling mode.
Switch B CH2 2 EF Fdf AT RaOBEHA > Bp CH2 Sy o 6912 5040
LR -
bk M The mmput signal will be capacitively coupled, and all DC
components will be eliminated. The low range -3dB attenuation

point will be 10 Hz or less when using either a 1:1 probe or a
coaxial cable, and | Hz or less when using a corrected 10:1 probe.
AC |MEZHBAFEREFRMATRY ELAAMGERE - £ CH2
&) 4 R BT A E IS LI - SEA 101 & BIRIE S
B RS B69)-3dB RMIAE LA 10Hz & £ 1K 52 A 10:1
gy RIRIRS > R EFRMA B 61-3dB MM EL A 1Hz B4
A -

Vertical amplifier input 1s grounded, and the ground potential can

be checked. At an input resistance of 1 M relative to the ground,
he input signal is not grounded. In this mode, the antitrace line

|;ump circuit prevents the trace position from changing suddenly]

when switching from GND to AC.

TEHmFHEATER  RRMEATHR - RCH22ZEH

B B WA T AL T A - i AR S A

ML A IMQ > mARRR Ak - BHERET - G B

AT mE = TRIER - 58 GND mﬁ%ﬁﬁﬁ
TRACE & E i K Sk eyl - ha g ;t

GND

rovides direct coupling of the input signal, ﬂﬂ&#ﬁeﬁjﬁéﬁ%ﬁt lé&nﬁ'g
DC |be carried out with the direct current mmpcmeﬁt intact.

AAE IR A5 ARG SR B R AT IR A A H AR

}m

y
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FZHIR o E A XY BERET RIS Y dbayi A inikds

CH2 INPUT Jack | The CH2 vertical axis input jack.

CHI(Y) During X-Y operation, it becomes they-input jack.
Waksacg | CH2 FEE&SEART -

F£ XY adRfE AT - RIS Y Meyi os T -

BAL Control  [For adjusting the DC balance of the CH2. The factory delivered the proper
P fi 4 B 18 #5 40 [adjustment. If discrepancy occurs due to circumferential temperature,
fplease use a screw driver to keep the trace line not to move up and down
when rotating the VOLT/DIV control.

FECH2 ) DC i § -BHF TR EL D BT LHEFFHMLE
ERESHABRESENES > M A LG8 - AR VOLTS/DIV &%
HFERGLETHY  TH-FURMAVESHLFFHEZ -

VERT MODE [For selecting the vertical axis operation mode -
Switch LGRS E E e R

& dedd Ebda CHI EFnr displaying the CHI input signal on the CRT screen
e F B BT CHl 98 AE R

{For displaying the CH2 input signal on the CRT screen
& & sl BT CH2 98 A 88
Switches between CHI and CH2 input signals for each sweep
and displays them on the CRT screen.
ALT (AR BT CHl v CH2 2 AE RAF AL CRT EH LR
AT RAE AT RER MEAARANHAZIEALRS
B E -

or displaying CHI and CH2 input signals one after the other on
Ene CRT screen, irregardless of sweep and at an occurrence
chopping rate of about 250 kHz (chopping frequency).
ia i A -CHl v CH2 @98 AR IUH ey
A LA BT - 4o db 7T B BHE B 8 3 A Z BT H CRT
CHOP |& & b -1 % A 7% i 47 e 6 AT EE 40k 3 13 X 250
kHz &) /i f 47 193 % (chopping frequency * sb#i F SR A
eI E & M) CHI fo CH2 I A MM FoFIES) h ]
it cA bt B0 F 4 CHI #v CH2 sy A s R ey B
CRT Lt o st 7T { CHI #= CH2 $§ 213 3L F1 85 L 4% CRT Lk
et Al A BRI e BT -
[For displaying combined waveform of CHland CH2 input
ADD [signals on the CRT screen. However, when CH2 is set at
E[NVERT, the difference between CH1 and CH2 will be

CH2

#1075 # 187



displayed.

Tk B8 CHI #v CH2 fE3te) sl 4 LA CHL +
CH2 - {24 CH2 &) INVERT (23)4a#44&F * 5 CH2 gh$ A
ik e A R E - TeldEw CHl v CH2 & 2
SreyEE - ABETAM CHI-CH2 e94a 8 % -

Alternate (ALT) and Chop (CHOP) Modes:

'When using these modes during dual trace operation, the display will be
divided up according to time.

i(a) In the alternate mode, cach channel will be displayed one after the
other as soon as one sweep has been made. Therefore, each channel
display appears much clearer. Normally, a faster sweep 1s employed.
i(b) In the chop mode, each channel will be subdivided according to time
within each sweep. Normally, this kind of measurement is carried out
with signals of either slower sweep rates from Ims/div or low
repetition rates where flicker 1s quite noticeable.

RS
WA R A BT BRI A AT R CRT BB~ S &5 RIE
A% o M #k to B ©

() ALT MK, - L FnE—HEnmAid L5 HE
TSR REE  BFTERNHRTRAORE -

{(b) CHOP &b @Bk X, : 4% H 4818 69 %/ 2 38 2L 250Hz &9 48 % 7 317
fmib b - RERBFENPAET R LA IEETH CRT £ - it
HAEE4 ALT Mode 89 F 5\, » X &H®x —E5HHEE - 58
TH—#HiE oMW Ims/divei B Fe AN E TR

BBl

-

=

23,

CH2 INVERT

CH2 Bil#MR
8

Ma}.DOOK T 18.¢
signal display will be inverted during the signal measurement.
44 F CH2INVERT 42 - 8| CH2 Y A S AR R SRR -

24,

X-Y Oscilloscope
Setting Switch
X-Y o f 4
LY R

'When the button is pushed all the way in, ignores the VERT MODE

setting and commences operation as an X-Y oscilloscope with CHI as
Y-axis and CH2 as X-axis.

f£ VERT MODE #) % S # 83 € &4 - MM CHI &9 AZRASB Y

S5 RAIEHTE > CH2 e9F RIS X 8o T3 TR » f£ X-9F
BRI B > A TR A -

25.

MODE Selector
Switch

[For selecting trigger operation modes:

EFATF AR

‘When the button is pushed all the way in, the polarity.of the CH2 mput. - .-

M

£ 11 A -# 18 &



TRIGGER MODEAUTO [Sweep is performed by a trigger signal. However, in the
absence of a trigger signal, free run will commence and a trace
will appear.

& A TRIGGER &5 % {1 st B #9478 =% & TRIGGER 1% 3% 6% {
RIBR-~ B hiFme o) 4k - 8 o) S o)1 304 25Hz =
FiE eI EARE -

INORM |Sweep is performed by a trigger signal. In the absence of a
suitable trigger signal, a trace will not appear.

& A TRIGGER A& #{3 st eu #4788 - {2582 AUTO MODE =
Flé) » #AFBFHHELTRG A eHETHFRER
B g LR AFREBEIRTS -

FIX [Sweep trigger level is fixed. In this case, trigger is made
regardless of TRIGGER LEVEL control (28) setting.

18+ 6t 64 5 25 {3 (sweep trigger Level)w sl Bl & - (b E &4 1)
# Level $2(28)89 TRIGGER LEVEL &5§ -

TV-F [Composite video signal vertical sync pulse are selected out and
(TV-V) coupled to the trigger circuit.

AR RETAROBRETARNZBRARHTEERY -
THARZERERNETARIRGRA Ry BHR - £ 8
TRIGGER E 244 -

TV-L |[Composite video signal horizontal syne pulse are selected out
(TV-H) and coupled to the trigger circuit.
LA R A R B E T ABAZ BB ARG A FER -
THAMZEREROKFRASREFRIEHLR - E8
TRIGGER 284 -
TV-V 4o TV-H £ T ERPERERAAMAGS ST —R)
Mote: The trigger signal is capacitively coupled to the trigger circuit in this

oscilloscope.
ATREHRTHBARNATRERG - MR ERF R ERBR
TRIGGER B4 4 -

SOURCE [For selecting the trigger signal source.
EF N E AR RR > AR EXTTRIGIN $ A5 -

VERT: The trigger signal source will be selected by the VERT MODE
setting (See the below Table 1).

VERT MODE Trigger Signal Source

£ 12 A #1187




EEHE ek AR
CHI1 CHI

CH2 CH2

ALT Switches between CHI1 and CH2 input signals for
each sweep and selected for trigger signal source.

CHOP CH1

ADD Combined signal of CH1 and CH2 input signals
% VERT MODE 4a(22)3% § £ DUAL # ADD k% -iE4F CHI 3%
P57 A5 4 LSRR -
% VERT MODE 42(22)3% § £ DUAL & ADD jk#% -iE4f CH2 F4%
P51 A 4R IR o
Table 1: Setting to the Trigger Signal Source By the VERT MODE
£ 1D BEIRENHRERBRT

Trigger Signal Description
Source 5.8
A A5 iR

The CHI input signal will become the trigger signal
source. kA CHI &9 A S SR8 B A1 508
The CH2 input signal will become the trigger signal
source. BL CH2 g9 $ /A5 5044 B A 512 28R

The commercial-use power source voltage waveform
LINE will become the trigger signal source.

RS ER T EERRMSAEZIRR -

The signal being input into the EXT TRIG jack will
EXT become the trigger signal source.

£ A EXT TRIG #: s AT# A8 2 A H B R -

CHI

CH2

27.

SLOPE Control
A E 4T H

For selecting the slope polarity of the trigger sweep signal. When the
|push—huttcm isout( ), triggering will be performed with the trigger
source signal rising. When the push-button is pressed in (), trigger will
{be performed with the trigger source signal falling.

EFA TR R OM FEME - RET Jdast - B]:EHE TRIGGER
{338 £ FH(H) S AG 3 -2 3 T shdad} -RIESE TRIGGER fZ 3T FE(—))|
BFARAR A -

[+ L |EARRERASESEE R AR - P ai s
=" DS RS A @ AR R R - B e

28.

AP

TRIGGER LEVEL [For adjusting the trigger threshold level. This will determine at what point

on this signal waveform slope sweep will commence.
o438 4= TRIGGER LEVEL - T | pA3% % £ TRIGGER 1% g #

# 13 A #1187



SLOPE &) #% — %5 EAkAG 5 - @ M 5T -
BTEIREID-—HAEHEN  LEARBR T — AL o

y

M

TOWARD"+" BERBRLABRTHABE LSS -
TOWARD"—" BERRABRTEABT A -
29, | EXT TRIG Input [The input terminal for externally generated trigger signals. When the
Jack SOURCE switch is set at EXT, signals input through this terminal will
#2145 45 {5 32 & [become the trigger signal source.
M AR AR RO RERR SR EA TR ENHETHEF -
A AR F SRR O oY Sh AT SR A AR 413 3LIR R & 4% SOURCE £
d8(20) E EXT &t E E -
30. POSITION  |For adjusting the horizontal position of waveform displayed on the ¢cRT
Control screen. This can adjust the position of the X-axis during a X-Y operation
K B 28 45 4a (mode.
AAEEmBETZ R RFRE - SER XY AR ER RS
X $hay 1y §H¥de -
31. SWEEP or setting the sweep time. Setting can be carried out over 20 steps
TIME/DIV tween (.2 ps/div and 0.5 s/div in 1-2-5 step sequence. When the
Control VARIABLE control is set all the way to the right at CAL, sweep rate
3 e u% Bl &) & 3y [values will become calibrated.
40 s o R e bR M B o7T 42 0.2 ps/div fv 0.5 s/div 2 RE 1-2-5 S 805
% 20 {8 F B &9 55 R EHLE & VARIABLE (32)f 4 5 8] CAL 4 K 5% |
Bl B H e e LB - Ppibitdam B ARBAT R TE -
32, |SWP VARIABLE |Continuous sweep time adjustment can be carried tﬁ]ﬁwjﬁ
Control TIME/DIV range by the fine control. The sweep ti ac _ ;t
F w555 142 £ £ jcompensated by turning the CAL all the way clockwise! - |_J' 00 .k 118.c q
Wirhldn e Rl o9 A= $ldn o T &£ SWEEP TIME/DIV ¢ 4 4] & Bl e
P> L E CAL it BoF - BIT45 2| LA E &) 65 RI{E - 3£ 5]
sweep time #)354E R - {EMA 7 X f CAL #8 [ - Sweep time &% &
£ 8 Time/div #9$f - F4EMEM B CAL &F - Sweep 49 Timeldiv
ETHERe TR - EFdaT 2B E CAL K& - R Sweep
ftime &% Ed TIMEDIV #)${ERE - FEiRB & L ER
B o) Sweep Brfi]ey) 25EHES -
33, | x10MAG Switch [Press this switch to magnify the display 10X left and right from the center

of CRT screen.
T abds  BIBAT B ERPFREOQLALEF A KA 10 4% -

£ 14 5-£ 18 7



B 7 4 & & Bl (GW, Good Will)5T %k & @ ir i 1
; % T e = T

BAR & B F)"J H
1 CAL 858 - MEEE 2 Vpp - LkHz &7 -
2 |INTEN. or Intensity HEFRAEEHTE -
BT e
3  |[FOCUSE A 6y BL3E - RIS B AR e -
B IEFE Eia
4 B AKFEEE S BEABRASHEP T AFIRE -

£ 15A #1187




5 GND T B EAHE AR -

6 [POWER. % i HREMARMIER  SHREMES - THRBTHERTERL -
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