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Dual Trace Oscilloscope Family

20MHz/25MHz/30MHZz/40MHZz/50MHZz
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SAFETY TERMS AND SYMBOLS

Theseterms may appearin this manual or on the product:

I\ WARNING. Warning statements identify condition or practices that
— could resultininjuryor lossof life.

CAUTION. Caution statementsidentify conditionsor practicesthat
could result in damagetothisproduct or other property.

Thefollowing symbolsmay appear inthismanual or on theproduct:

A A D

DANGER ATTENTION Protective Earth(ground)
High Voltage  refer to Manual Conductor Terminal
Terminal



1.GENERAL

1.1 Description
The 20MHz/25MHZ/30MH z/40MH z /50MHz family oscill oscope are dual-channel oscilloscope with maximum sensitivity of
ImV/DIV. Thetimebase Provides a maximum sweep time of 0.2 uS/DIV. When magnified by 10, the sweep speed is20nS/DIV.
Each of these oscilloscope employs a 6-inch rectangul ar type cathode-ray tube withred internal graticule. These oscill oscopes
are sturdy, easy to operate and exhibits high operational reliability.

1.2 Features
1) High intensity CRT with high acceleration vol tage:
The CRT isahigh beam transmission, highintensity type withahigh accel erationvoltage of 2KV for20MHz/25MH z/
30MHz and 12KV for 40MHz/50MHz. It displays clear readabl e traces even at high sweep speeds.
2) A trigger level lock function which makes the triggering adjustment unnecessary.
3) Alternate triggering:
Even an observation of twowaveforms of different frequencies, the wavef orm of the each channel isstably triggered.
4) TV synctriggering:
Theoscilloscope has async separator circuitfor triggering of TV-V and TV-H signals.
5) CHI Output:
Terminated 50 Q output of channel 1 signal available on rear panel for driving frequency counter or other instruments.
6) Z-AxisInput:
Intensity modulation capability permitstimeor frequency markersto beadded. Traceblank with positivesignal, TTL
compatible.
7)X-Y operation:
Settheswitch to X-Y.Then theinstrument worksas an X -Y oscilloscope. CH | canbe applied ashorizontal deflection
(X-axis) while CH2 provide vertical deflection(Y-axis).
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2. TECHNICAL SPECIFICATIONS
SPECIFICATIONS —— MOPEL | 20MHz OSCILLOSCOPE | 25M Hz OSCILLOSCOPE | 30MHz OSCILLOSCOPE | 40MHz OSCI LL OSCOPE
Sensitivity 5mV~5V/DIV,10 steps in 1-2-5 sequence
Sensitivity accuracy < +3%(x5 MAG: <+5%) (10° C-35° O
Vernier Vertical sensitivity | Tol/2.50r lessof panel-indicated value.
Frequency bandwidth DC~20MHz(x5 MAG: DC~7M Hz)| DC~25MHz(x5 MAG:DC~7MHz) | DC~30MHz(x5 MAG: DC~7MHz) ‘ DC~40MHz(x5 MAG: DC~7 MHZ)
AC coupling: Low limit frequency10Hz. (With referenceto 100KHz, 8DI V. Frequency response with-3dB.)
Rise time Approx.17.5nS(x5 MAG: Approx.50nS) ‘ Approx.15.3nS(x5 MAG: Apprux.50n5)| Approx.11.7nS(x5 MAG: Approx.SOnS)‘Approx. 8.75nS(x5 MAG: Approx. 50nS)
I nput impedance Approx.IM ohm //Approx.25pF
DC bal ance shift Adjustabl e on panel
Linearity < +0.I DIV of amplitude change when waveform of 2 DIV at graticule center ismoved vertical ly.
Vertical modes CH1 :CHI single channel.

CH2 :CH2 singlechannel.
DUAL :CH1 and CH2are displayed. ALT or CHOP selectabl e at any sweep rate.
ADD:CH1+CH2 al gebraic additi on.

VERTICAL AXIS

Chopping repetition f requency| Approx.250K Hz

Input coupling AC,GND,DC

Maximuminput voltage | 400V (DC+A C peak), AC:frequency IKHz or lower.
When set probe switch at |:1,the maximum effective readout is40V pp(14Vrmsat sinewave),
or set probe switch at 10:1,the maximum effective readout is 400V pp(140Vrmsat sinewave).

Commonmoderejectionratio | 50:1 or better at 50KHz sinusoidal wave. (When sensitivitiesof CH1andCH 2. areset equally)

Isolation between channels | >1000:] at50KHz

(At 5mV/DIV range) >30:1 at15MHz | >30:1 at20MHz | >30:1 at 25 MHz ‘ >30:1 at35 M Hz
CH1signal output At least 20 mV/DIV into a 50 ohm termination. Bandwidthis50Hz toat least 5SMHz.
CH2 INV BAL. Balanced point variation: <1 DIV(Reference at center graticule.)




SPEC

MODEL
FICATIONS

20MHz OSCILLOSCOPE| 25MHz OSCILLOSCOPE | 30MHz OSCILL OSCOPE |40MHz OSCILLOSCOPE

Triggering source

CH1,CH2,LINE, EXT(CH 1and CH 2 can be selected only when thevertica modeisDUAL or ADD)
INALT mode,if theTRIG.ALT switch ispushedin,it can be usefor alternate triggeringof two different source.

Coupling

AC:20Hzto full bandwidth

Slope

+/-

TRIGGERING

Sensitivity.

20Hz~2MHZz:0.5DI1V, TRIG-ALT:2 DIV, EXT:200mV

2~20MHz:1.5 DIV | 20M Hz~25M Hz:2.0DI V| 25M Hz~30M Hz:2.5DI V|30MHz-40M Hz:3.0 DIV

TRIG-ALT:3DIV, EXT:800mV

TV: Sync pulse morethan 1 div(EXT:I V)

Triggering modes

AUTO: Sweepsrun inthefreemodewhen no triggering input signal isapplied.
(Applicablefor repetitive signal sof frequency 25Hz or over.)

NORM : When no triggering signal isapplied, thetraceisin the ready state and not displayed.
TV-V: This setting i sused when observing the entire vertical picture of televisionsignal.
TV-H: Thissetting isused when observing the entire horizontal pictureof television signal.

(Both TV-V and TV-H synchronize only when the synchronizing signal isnegative)

EXT triggering signal input
Input impedance
Max. Input voltage

Approx.: | M ohm//approx.25 pF
400V(DC+AC peak), AC:Frequency not higher than IKH z

Sweeptime

0.2uSec~0.5 Sec/ DIV, 20stepsin 1-2-5 sequence

Sweep time accuracy

+/-3% (10° C-35 O

—_
<Z‘: Vernier sweeptimecontrol | <1/2.5of panel-indicated value
®) g Sweep magnification| 10times
E <<| xI1OMAGsweeptimeaccuracy | +/-5%(20nSec~50nSec are uncalibrated)
g Linearity | +/-5%, xIOMAG: +/-10%(0.2s and 1us)
Positionshift causedby IOMAG| Within 2 DIV.at CRT screen center
Sensitivity| Same as vertical axis.(X-axis:CH | input signal; Y-axis: CH 2input signal.)
X-Y Frequency bandwidth| DC to at least 500 KH z
MODE X-Y phasedifference] <3 atDC~50KH z
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SPECIFI CW% 20MHz OSCILLOSCOPE|25MHz OSCILL OSCOPE|30MHz OSCIL L OSCOPE|40MHz OSCIL L OSCOPE
Sensitivity 5V p-p(Positive-going signal decreases intensity)
Frequency bandwidth DC~2MHz
7 AXIS Input resistance Approx .47K ohm
M axinput voltage < 30V(DC+AC peak,ACfrequency < 1kHz)
Waveform Positive-going square wave
Frequency Approx. 1kHz
CALIBEATION Duty ratio Within 48:52
VOLTAGE Output voltage 2Vp-p+/-2%
Output impedance Approx. 1 K ohm
Type 6-inchrectangular type, internal graticule
Phosphor P31
CRT Acceleration voltage Approx. 2kV ‘ Approx. 2kV Approx. 2kV Approx. 12 kV
Effective screensize 8x10 DIV (1 DIV=10mm(0.39in))
Graticule Internal
Trace rotation Provided
_ S0MHz OSCIL LOSCOPE Operating Environment
= Fr_equ_ency bandwidth DC~50MHz (x5 MAG: DC~7MH2) I ndoor use
= Risetime Approx.7ns (x5s MAG: Approx.50ns) Altitudeup to 2000m
= I'sol ation between channels >1000:1 50KHz Ambient temperature:
; (At5mV/DIV range) >3011  45MHz Tosatisfy specifications: |0°to 35°C(50°to 95'F)
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Line Power Requirements

Voltage: AC 110V/220V £+ 10%

Note:AC110V needsto prearrange to my factory.

Frequency:50Hz or 60 Hz

Power consumption : Approx.40VA,35W(max.)
M echanical Specifications

Maximum operating ranges: 0° to40°C(32t0104°F)
Relativehumidity: 75%RH(max.)non Condensing
Installation Category 11

Pollution degree 2

Storage Temperature & Humidity Accessories

Power cord--- - - I
-10" to 70 C,70%RH(maximum) User manual-—-—--—1
Probes-- - - - -~ 2

Dimensions: 310 W x 150Hx 455 D (mm)

Weight: A pprox.8kg(l7.61bs.)



3.PRECAUTIONS BEFORE OPERATING THE OSCILLOSCOPE

3.1 Unpacking the Oscilloscope
Theoscilloscope i s shipped from the factory after being ful 1y inspected and tested. Uponreceiving theinstrument,
immediately unpack andinspect it for any damages that might have been sustained during transportation. If any sign of
damage isfound, immediately notify the bearer and/or the deal er.

3.2 CheckingtheLine voltage
These oscilloscopeswill operate on AC 220V or 110V set by manufactory. Before connecting the power plugtoan AC
line outlet, make sure the voltage selector is setto the correct position corresponding to theline voltage. Note the
oscilloscope may bedamaged if itisconnected tothewrongAC linevoltage.

WARNING.To avoid electrical shock the power cord protective
grounding conductor must be connected to ground.

Replacetherequired fuses shown below.

Line voltage Range Fuse
T 0.5A

AC220V 198~242 250V
T 1.0A

AC 110V 109~121 250V

WARNING. To avoid personal injury, disconnect the power cord
before removing the fuse holder

3.3 Environment
Thenormal ambient temperature range of thisinstrument is 0’to 40 C(3Z'to 104'F).Operation of the instrument above this
temperature range may cause damage tothecircuits.
Do not use theinstrumentin aplacewhere strong magneticor electric field exists, such fields may disturb the measurement.

3.4 Equipment Installation, and Operation
Ensurethereis proper ventilation for thehole vents in the oscilloscope case.

If this equipment is used ina manner not specified by the manufacturer, the protection provided by the equi pment may be
impaired.

3.5 CRT Intensity
To prevent permanent damageto the CRT phosphor, do not make the CRT trace excessively bright or |eave the spot
stationary for anunreasonably longtime.

3.6 Withstanding voltages of Input Terminals
Thewithstanding voltages of theinstrumentinput terminalsand probe input terminalsareas shownin the following table.
Do not apply voltages higher than theselimits. When set probeswitch at 1:1,the maximum effectivereadout is40V pp
(14Vrms at sinewave).When set probe switch at10:1,the maximum effectivereadoutis400V pp(140Vrmsat sinewave).

Input terminal M aximum i nput voltage -

: CAUTION. To avoid instrument damage,
CH1, CH2,inputs 400V (DC+A C peak) . .
EXTTRLG IN input 400V (DC+AC peak) :Aoazioriﬁﬁfdutrczﬁ? ‘;r: ':15:: ‘r’;’l'\iges'
Probe inputs 600V(DC+AC peak) fre uenciespless thagn 1KHz
Z AXISinput 30V peak 9 ;

If an ACvoltagewhich issuperimposed on aDC voltage isapplied, the maximum peak value of CH | and CH2 input voltages
must not exceed + or - 300V.So for AC voltages with amean val ue of zero volt the maximum peak to peak value is600V.
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4.OPERATION METHOD

4.1 Introduction of Front Panel

11

Filter for ease of waveform viewing.

Vertical Axis:

CHI(X)Iinput......coovvviiiiiiis

®)

Vertical input terminal of CH 1. Whenin X-Y operation, X-axisinput terminal.

CH2(Y)input.......coovvvvieninnnnnn.

Vertical input terminal of CH 2. Whenin X-Y operation, Y-axisinput terminal.

AC-GND-DC.....eoiviiiiiies

(10)(18)

Switch for selecting connection mode between input signal and vertical amplifier.

AC: AC coupling

GND: Vertical amplifierinput is grounded and input terminals aredisconnected.

DC: DC coupling

VOLTS/DIV..coiiiiiiiiieieiie

(1)(22)

Select thevertical axis sensitivity, from 5mV/DIV to5V/DIV in10 ranges.
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VARIABLE.......cooreerin. (9)(21)
Fine adjustment of sensitivity, with afactor of =1/2.5 of theindicated value. When inthe CA L position, sensitivity is
calibrated toindicated value. When thisknob ispulled out(x5 MAG state), the amplifier sensitivity is multiplied by 5.

CH1& CH2DC BAL. (13)(17)
These are used for the attenuator ba ance adjustment. See page 26 DC BAL adjustmentsfor thedetails.

AV POSITION........c...... (11)(29)
Vertical positioning control of trace or spot.

VERT MODE.........cccooo..... (14)
Sdlect operation modes of CH | and CH 2 amplifiers.
CH1: Theoscilloscope operates as a sngle-channel instrument with CH 1 done
CH2: Theoscilloscope operates as a sngle-channel instrument with CH 2 done.
DUAL: The oscilloscope operates as adual-channel ingrument both CH1land CH2.
ADD: Theoscilloscope displays thealgebraic sum (CH I+CH 2) or difference{(CH 1 -CH 2)of thetwo signds.
The pushed in state of CH2INV (16) button isfor thedifference(CH I-CH 2).

ALT/CHOP ... (12)
When thisswitchisreleasedinthe dud-trace mode, thechannd | and channd 2 inputsare dternately displayed
(normally used &t faster sweep speeds).
When thisswitchisengagedin the dual-trace mode, the channel 1 and channd 2 inputsare chopped and displ ayed
simultaneoudy (normaly used at slower sweep speeds).

CH2INV...oomeeeeroeereeeereens (16)
Invertsthe CH2 input sgnal when the CH2INV switch modeispushedin The channel 2input signal inADD modeand
thechannel 2 trigger signal pick off arealsoinverted.

Triggering:

Select theinternal triggering source signal, and the EXT TRIG IN input signal.

CH I:Whenthe VERT MODE switch (14)issetinthe DUAL or ADD state, select CH | for theinternal triggering source
signal.

CH2:Whenthe VERT MODE switch (14)is setinthe DUAL or ADD state, select CH 2for theinternal triggering source
Signal.

LINE: To selectthe AC power linefrequency signal asthetriggering signal.

EXT: Theexternal signal applied through EXT TRIG IN input terminal (25)is used for the external triggering source signal.

TRIG.ALT............. (28):

When theVERT MODE switch (14)issetinthe DUAL or ADD state, and the SOURCE switch(24) is selectedat CH | or

CH2,with the engagement of the TRIG. ALT switch(28), it will alternately select CH1& CH 2 for theinternal triggering
sourcesignal.

select thetriggering slope.
"+": Triggering occurswhenthe triggering signal crossesthetriggering level in positive-going direction.
"-": Triggering occurs when thetriggering signal crossesthe triggering level in negative-going direction.
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LEVEL.....cccoovnen. (29)
Todisplay asynchronized stationary waveform and set a start point for the waveform.

Towards: " + ": Thetriggering level moves upward on the display waveform.
Towards: " - ": Thetriggering level moves downward on the display waveform.

LOCK .vvieveriiiririieeeneeneneennn 2 (23)
Click (29)by fully clockwise position, then triggering level is automatically maintained at optimum valueirrespective
Of the signal amplitude , requiring no manual adjustment of triggeringlevel.

TRIGGERMODE.........cc.cco.... (26)

Select the desired trigger mode.

AUTO :When notriggering signal isapplied or when triggering signal frequency islessthan 25Hz, sweep runsin
thefreerun mode.

NORM :When no triggering signal isapplied, sweep isinaready state and the trace isblanked out. Used primarily
for observation of signal 25Hz.

TV-V : Thissetting isused when observing the entirevertical picture of television signal.

TV-H: Thissetting isused when observing the entirehorizontal pictureof television signal.
(Both TV-V and TV-H synchronize only when the synchronizing signal is negative.)

TimeBase
TIME/DIV....cccceveeeeeeee....(30)
Sweep time ranges are avail ablein 20 stepsfrom 0.2 uS/DIV to 0.5 S/DIV.
X-Y:This position isused when using the instrument as an X -Y oscill oscope.
SWP.VAR ..o e (31)
Vernier control of sweep time. Thiscontrol worksas CAL andthe sweeptimeis calibratedto the value indicated by
TIME/DIV of weep can bevaried continuously when Shaft is out of CA L position. Then the control isrotatedin the
direction of arrow to the full, the CAL state is produced and thesweep timeiscalibrated to the valueindicated by
TIME/DIV. Counterclockwise rotationto thefull delays the sweep by 2.5 time or more.

X1IOMAG...cooiovieeie e, (32)
When the button is pushed in, amagnification of 10 occurs.
POSITION.....coeeevevviereeree (34)

Horizontal positioning control of thetraceor spot.

Others
CAL.ovrerreenenn. (1)

Thisterminal deliversthecalibration voltage of 2 Vp-p, approx.1 KHz, positive square wave.
GND..oovesvre. (15)

Ground terminal of oscilloscope mainframe.
FREQUENCY METER.......(33)
Display a synchronized signal frequency (models have thisfunction only)

INPUT............. (36)
Component test input terminal.

SCOPE\TEST.......... 37)
Component test switch for selecting
15
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4.2 1ntroduction of Rear Panel

CH1 SIGNAL OUTPUT....ccveiviricenane. (39)
DeliverstheCH | signal with avoltage of approximately 20mV per 1 DIV into a50- ohm termination. Suitabl e for
frequency counting, etc.

FUSEHOLDER..........cccoeuneen. (42)
Fuse rating is shown in Page5.

LINEVOLTAGE SELECTOR....... (43)
To select power sources
NOTE: needsto prearrangeto my factory.
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4.3 Basic Operation--Single-channel Operation
Before connecting the power cord to an AC line outlet, make sure that thevoltage sel ector on therear panel of theinstrument

iscorrectly set for the AC linevoltage. After ensuring the voltage setting, Set the switches and controls of the instrument as
shown below:

Item No Setting Item No Setting
POWER (6) Disengage position (OFF) SL OPE 27 +
INTEN (2 Mid-position TRIG.ALT (28) Rel eased
FOCUS (3) Mid-position TRIGGER MODE | (26) AUTO
VERT MODE | (14) CHI TIME/DIV (30) 0.5mSec/DIV
ALT/CHOP (12) Released (ALT) SWP.VER (31) CAL position
CH2INV (16) Released <4 )p POSITION (34) Mid-position
AYPOSITION | (11)(19) Mid-position X0 MAG (32) Rel eased
VOLTS/DIV (7)(22) 0.5V/DIV LEVEL (29) Locked
VARIABLE 9)(21) CAL (clockwise position)
AC-GND-DC | (10)(18) GND
SOURCE (24) CHI

After setting the switches and controls as mentioned, connect the power cord to the AC line outlet, and then continue asfollows:

1) Engagethe POWER switch and make sure that the power LED is turned on. In about 20 seconds,atrace will appear on
the CRT screen. If notrace appearsin about 60 seconds, counter check the switch and control setting.
2) Ad just thetrace to an appropriate brightnessand image with the INTEN control and FOCUS control respectively.

17



3)Alignthetracewiththehorizontal center line of thegraticuleby adjusting the CH1 POSITION control and TRACE
ROTATION control (adjustable by screwdriver).

4)Connect the probeto theCH 1 INPUT terminal and apply the2Vp-p CALIBRATOR signal tobe probe tip.

5)Set the AC-GND-DC switchtothe AC state. Awaveformasshown in thefigure4-3
Will be displayed onthe CRT screen.

6)Adjust the FOCUS control so that thetraceimage appears sharply.

7)For signal viewing, set theVOLTS/DIV switchand TIME/DIV switchin appropriate
positions so that signal waveformisdisplayed clearly.

8)Adjust theavY POSITION and «» POSITION controlsin appropriate positionsso that the |
displayed waveformisaligned with the graticule and voltage (V p-p) and period (T)can be
read conveniently. Figure4-3

The abovearethe basic operating procedures of the oscill oscope. It isfor single-channel operation with Chl. Single-channel
operation with CH2 can alsobe achieved inasimilar manner. Further operation methods are explained in the subsequent pages.

4.4 Dual-channel Operation

Change the VERT MODE switch to the DUAL statesso that trace (CH 2) isalso
displayed (T he explanation in the proceeding section isof CH1).At this stateof [—
Procedure, the CH | traceis the squarewave of the calibrator signal and the CH 2
traceisastraight line sinceno signal isapplied to thischannel yet. i
Now, apply the calibrator signal to the vertical input terminal of CH 2 with the
probeasisthe case for CH 1. Set the AC-GND-DC switchto the AC state. Adjust
vertical POSITION knobs (11)and (19)so that both channel signals are displayed
as shownin Figure4 -4 Figure4-4

— Signal of CH1

Signal of CH2
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WhenALT /CHOPswitch isreleased (ALT MODE),theinput signals applied respectively toCH | and CH2 appearson the
screen alternatively at each sweep. Thissetting is used when the sweeptimeis short in 2-channel observation.

When ALT/CHOP switchisengaged(CHOPM ODE) theinput signa's appliedto CH 1 and CH 2 are switched at about 250K Hz
independent and at the same time appear on the screen. Thissetting isused when the sweep time islongin 2-channel observation

Wheninthedual channel operation(DUAL or ADD mode),theCH | or CH2 signa must besel ected for thetriggering source
signal by meansof the SOURCE switch.If both CH | and CH 2 signalsarein asynchronized rel ationship, both waveforms canbe
displayed stationary; if not, only thesignal selected by the SOURCE switch canbestationary. If the TRIG. ALT pushswitch is
engaged, both wav eformscan be displ ayed stationary.

4.5ADD Operation

An agebraic sum of theCH 1 and CH 2 signalscanbe displayed on the screen by setting theV ERT MODE switch totheADD
State. The displayed signal isthe differencebetween CH | and CH 2signals if the Ch2 INV pushswitch isengaged.

For accurate addition or subtraction, it isa prerequisitethat the sensitivities of thetwo channelsare adjusted accurately at the
same value by meansof the VARIABLE knobs. Vertical positioning canbe madewiththeav POSITION knob of either channel.
Inview of the linearity of the vertical amplifiers, it ismost advantage to set bothknobsintheir mid-positions.

4.6Triggering

Proper triggering is essential for efficient operation of an oscilloscope. The user must be thoroughly familiar with the
triggering functionsand procedures.
(1)Functions of M ODE switch:

AUTO: Whenthe AUTO switchisengaged, automatic sweep operation is selected. in automatic sweep operation, the sweep
generator freerunsto generate asweep without atrigger signal. However, it automatically switchesto triggered sweep
operationif an acceptable trigger sourcesignal is present. The AUTO positionis handy when first setting up the scope to
observe awaveform; It providessweep for waveform observation until other control s can properly set. Oncethe controls
are set, operation is often switch back to the NORM triggering mode, sinceit is more sensitive. Automatic sweep must be

° used for DC measurementsan signalsof such low amplitudethat they will not trigger the sweep.
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NORM: The NORM switch provides normal triggered sweep operation. The sweep remains at rest until the sel ected trigger
source signal crossesthethreshold level set by the TRIG LEVEL control. Thetrigger causes one sweep to be generated.
after which sweep again remains at rest until triggered. In the NORM position, there will beno trace unless

an adequate trigger signal is present-1nthe ALT mode of dual trace operationwith NORM sweep selected, therewill
betrace unless both channel 1and 2 signalsare adequate for triggering.

TV-V:Setting the MODE switch to the TV-V position permits sel ection of vertical sync pulsesfor sweep triggering when
viewing composite video waveforms. Vertical sync pulses are sel ected astrigger to permit viewing of vertical fields

and frames of video. A sweep time of 2 ms/DIV isappropriate for viewingfields of video and 5ms/DIV for complete
frames(two interlaced fiel ds)of video.

TV-H:Settingthe MODE switchtothe TV-H position permitsselection of horizontal sync pulses for sweep triggering when
viewing composite video waveforms. Horizontal sync pulses are selected as trigger to permit viewing of horizontal
fields of video. A sweep time of about 10us/DIV is appropriate for displaying lines of video. The SWP VAR control
can be set to display the exact number of waveformsdesired.

Thisoscilloscope synchronizeswithonly ( - )polarity, thatis, the sync pulsesare negative and thevideo is positive as
shown in Figure4-5

(2)Functions of SOURCE switch:
The displayed signal itself or atrigger signal which hasatime
relationship with the displayed signal isrequired to be applied to the
trigger circuit to display a stationary signal onthe CRT screen.
The SOURCE switch isusedfor selecting such atriggering source. Figure4-5

CHI/CH2: Theinternal trigger method which isused most commonly. The signal applied to the vertical input terminal
isbranched off from the preamplifier andisfedtothetrigger circuitthroughthe VERT MODE switch. Since the
triggering signal isthe measured signal itself, astable wavefrom canbe readily displayed on the CRT screen. When
intheDUAL or ADD operation, the signal sel ected by the SOURCE switchisused asthetriggering sourcesignal.
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Line: The AC power line frequency signal is used as the triggering signal. This method is effective when the measured
signal has a relationship with the AC line frequency ,especially for measurements of low level AC noise of audio
equipment, thyristor circuits, etc.

EXT: The sweep is triggered with an external signal applied to the external trigger input terminal. An external signal
which hasa periodic relationship with respect to the measured signal is used. Sincethe measured signal isnot used
asthetriggering signal, the waveforms can be displayed more independent than the measured signal.

(3)Functionsof TRIG LEVEL control and SL OPE switch:

A sweep trigger isdevel oped when the trigger source signal crosses a preset threshold level. Rotation of the TRIG LEVEL
control varies the threshold level . Inthe"+"direction, the triggering threshold shiftsto amore positivevalue ,and in the"-"
direction, thetriggering threshold shifts to amore negative va ue. When the control is centered, thethreshold level isset at
the approximate average of the signal used as the triggering source.

The TRIG LEVEL control adjusts the start of the sweep to almost any desired point on awaveform. On sinewave signals,
the phase at which sweep beginsisvariable. Note that if the TRIGLEVEL control is rotated toward itsextreme+or- setting,
no sweep will bedeveloped in he NORM trigger mode because triggering threshold exceeds the peak amplitude of the
sync signal.

When the TRIG SLOPE switch is set to the (+)position(up), the sweep is developed from thetrigger source waveformasit
crosses thethreshold level inapositive-going direction. When the TRIG SLOPE control is set to the(-)position (down),a
sweep trigger isdeveloped form the trigger source waveformasit crosses the threshold level in a negative-going direction.
Thisswitch selects the slope (polarity) triggering signal as shownin Figure4-6
LEVEL LOCK
Control level (28)tofully clockwise, thetriggering level islocked at afixed
Value, and stable triggering is made without requiring level adjustment. Level

Thisautomatic level lock functionis effective when the signal amplitude
onthescreen or theinput voltage of theexternal triggering signal iswithin \/
the fol lowing range:
2--20MHz:=1.5DIV
20MHz-- 25MHz:=2.0DIV 30MHz--40MHz:=3.0 DIV Figure 4--6
25MHz-- 30MHz:=2.5DIV 40MHz -- 50MHz:=>3.0DIV



(4)Functionof TRIGALT switch:

TheTRIGALT switchisused to select alternate triggering and alternate display whenthe DUAL-trace VERT MODE is
selected (the switch has on effectinthe CH 1,CH 2, or ADD modes). Inthealternate triggering mode (when dual-trace operation
is selected),the trigger sourcealternates between channel | and channel 2 with each sweep. Thisisconvenient for checking
amplitudes, wave shape, or waveform period measurements, and even permits simultaneous observation of two waveformswhich

arenot-related in frequency or period. However, thissetting isnot suitable for phase or timing comparison measurements. For
such measurements, both traces must be triggered by the same sync signal.

When theCHOP and the TRIG ALT switches are both engaged during dual-trace operation, synchronization of thedisplay isnot
possible becausethechopping signal becomes thetrigger. UsetheALT modeby itself, orselect CH 1 or CH 2 as trigger source.

4.7 TIME/DIV control

Setthe TIME/DIV control to display the desired number of cyclesof thewaveform. If therearetoo many cyclesdisplayed for
good resol ution, switch to afaster sweep speed. If only alineisdisplayed, try aslower sweep speed. Whenthe sweep speed is
faster than the waveform being observed, only partof itwill be displayed, which may appear as astraight lineforasquare wave
or pulsewaveform.

4.8 Sweep Magnification

When acertain part of the displayed waveform is neededto beexpanded time wise, afaster
sweep speed may be used. However, if therequired portionis apart fromthestarting point ISR
of the sweep, therequired portion may run off the CRT screen. In such acase, push in 10x magnification
thex10 MAG button. When this has been done, thedisplayed waveform will be
expanded 10 times totheright andleftwiththecenter of screenas thecenter of [TTTTT7 77T

. . - . [ !
expansion. Thesweeptimeduring themagnification operationisas follows: | | | i

(Valueindicated by TIME/DIV switch)x1/10 : - RN RO A 4 -
Thus, the unmagnified maximum sweep speed(lu Sec/DIV)can beincreased A' — ‘t‘ ' 'b' ' ib
n art can becovere!
wi th the magnification asfollows: megnpspf POSITION cont?lol
luSec/ DIV x 1/10=100 nSec/DIV Figure4-7 -
4.9 X-Y Operation Y axis(CH2)
Set the TIME/DIV switch to X-Y position. Then the instrument works as an
X-Y oscilloscope. Each inputisapplied to the instrument as fol lows.
X axis
X-axissignal(horizontal axissignal) :CH 1 INPUT. (1)
Y-axissignal(vertical axis signal) :CH2 INPUT. 7
Figure 4-8

Note: When high frequency signasare displayed inthe X-Y operation, pay
attention tothe frequency bandwidthsand phase difference between X and Y-axis.

X-Y operation permitsthe oscilloscope to perform many measurements not possible with conventional sweep operation. The
CRT display becomes an el ectronic graph of two instantaneous voltages. The display may be a direct comparison of the two
voltages such as a vector scope display of video color bar patterns. However, the X-Y mode can be used to graph almost any
dynamic characteristic if atransducer is used to change the characteristic( frequency, temperature, velocity, etc.)into avoltage.
One common applicationis frequency response measurements, where the Y-axis correspondsto signal amplitude and the X-axis
correspondsto frequency.

1.Set the TIME/DIV control to the X -Y position (fully counterclockwise). In this mode, channel 1 becomes the X-axis
input and channel 2 becomesthe Y-axisinput.

2.The X and Y positions are now adjusted using the horizontal «»POSITION and CH2 AY POSITION controls
respectively.

3.Adjusttheamount of vertical (Y-axis) deflectionwiththeCH 2 VOLTS/ DIV and VAR controls.

4.Adjusttheamount of horizontal (X-axis) deflectionwiththeCH 1VOLTS/DIV and VAR controls.

23



4.10 Calibration of Probe

As explained previously, the probe makesup awiderange attenuator. Unless phase compensationis properly done, the
displayed waveformisdistorted causing measurement errors. Therefore ,the probe must be properly compensated beforeuse.
Connect thel0: | probe BNCto the INPUT terminal of CH1 or CH2 and setVOLTS/DIV switch at 50mV .Connect the

Probetip to the calibration voltage output terminal and adjust the compensation trimmer on probe for optimum square wave
(Minimum overshoot, rounding off and tilt).

(a)Correct compensation (b)Over compensation (c)Insufficient compensation

4.11 DCBAL Adjustments
TheATT balance of thevertical axiscan bemade easily.

(1) Set theinput coupling switchesof CH 1and CH2 to GND and set the TRIGM ODE to AUTO. Then position the
Baselinetothe center.

(2) Turnthe VLOTS/DIV switch to 5mV-10mV and adjust so that theline does not move.
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5.MAINTENANCE

WARNING

Thefollowinginstructions are for use by qualified personnel only. To avoid electrical shock, do not perform any
servicing other than intheoperatinginstructionsunless you arequalifiedto do so.

5.1 Fuse Replacement

If thefusebl ows, thepower lampindicatorswill notlightandthe oscilloscopewill not operate. Thefuseshould not normally open
unlessaproblemhasdevelopedintheunit. Try to determine and correct the cause of theblownfuse. The replace only with afuseof thecorrect
ratingand type(see page 5)

Thefuseislocated ontherear panel (seefig.4-2).

WARNI NG For continued fire protection. Replace fuse only with 250V fuse of the
specified type and rating, and di sconnect power cord beforereplacing fuse.

5.2 Cleaning

To cleantheoscilloscope, use a soft cloth dampened in a solution of mild detergent and water. Donot spray cleaner directly on
to the oscilloscopebecause it may leak into the cabinet and cause damage.

Do not use chemical s containing benzine, benzene, toluene, xylene, acetone, or similar solvents.
Do not use abrasive cleaners on any portion of the oscilloscope.

25



6.Component Test Operation(Only TypeT)

The componenttest board delivers asinevoltage (50Hz or 60Hz) whichisappliedacrossthe component under test.The
sinevoltage acrossthetest objectisused for the horizontal deflection(V)andvoltage-drop(currentthrough thetest object)
isusedfor vertical deflection (1) of the oscill oscope.

By thisV-I characteristic curve,thegoodor fault of componentis measured.
7.Toset up the oscilloscope(Only TypeT)for component test operation,proceed asfollows:

1.TurnTIME/DIV switchtotheX-Y positionandset bothvertical couplingswitchesto DC position aswell assetting
up thebothVOLTS/DIV knobCH1(X)to5V/DIV,CH2(Y)to2V/DIV,then pushthe COMP.TEST SW ToTEST
position.

2.Then horizontal bar graph of about 5~6div is displayed on the screen.

3.Thepositionof graphiscontrolledwithCH2 POSITION andH-POSITION.

4.Componets may be directly hookedto testing code. Thenwaveform chart isdisplayed onthescreen.

8.Test condition
1.Resitor,capacitor,coil,diode,zener or simple combination of the components can betested.
2.Testing voltage:approx. 9V ACp-p
3.Testing frequency:50/60Hz
4.Testing current:approx. 0.6mA

9.<CAUTION>
1.Using the componenttest function,don't apply thesingal totheCH1 and CH 2 input because the oscilloscope doesn't
operateinthecomponent test mode.
2.Don't push X10 M AG switch because the bar will befatted.
3.Don'ttest thelivecircuit(operating thepower signal)component.
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10.WAVEFORM CHART

Rersister Capacitor Coil Zener Diode
AN | AA E} DI

BIG /\ BIG Ejme l l
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11.BLOCK DIAGRAM

40/50MHz only

CH1SIGNAL +12kv
CH1(X) ONTPUT @17
INPUT
A
CH 1ATT—» CH1 : | |
PREAMP
CH1 ﬁ
TRIG(X-AXIS) L—p|
PICKEJPAMP) VERT VERTICAL o/ VERTICAL
SIG ALI MODE SWITCH OUTPUTAMP
CH2(Y) T |—_\
INPUT
CH2ATT > CH2 SWITCHING Z-AXIS o
PREAMP LOGIC < > e —»{CRT CIRCUIT
l i Z-AXIS T
\ INPUT -HV.
CH2 TRIG TRIG SWITCH
TRIG PICKUP AMP|__SIGNAL H.V.SUPPLY
X-AXIS SIGNAL
CH1 >
TRISSERINPUT TRIGGER (A)SWEEP | HORIZONTAL HORIZONTAL
CH 2 GENERATOR GENERATOR SWITCHING OUTPUTAMP
|
EXT, FREE RUN
SIGNAL
LINE AUTOCIRCUIT TO EACH POWER SUPPLY<_ACLINE
’ 9 BLOCK ‘ l——
LINETRIG 50/60 Hz
2Vp-p/1KHz O———CALIBRATOR
SQUARE-WAVE

Specifications are subject tochange without notice.
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