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SAFETY TERMS AND SYMBOLS

Theseterms may appearin this manual oron the product:

| WARNING. Warmng statements |dent|fy condition or practices that

Thefollowing symbols may appear in this manual or on the product:

D

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

1.1 Description

The 20MHz/30MHz oscilloscope combined Real Time Analog, Ultra Low Sweep speed and Digital Storage Oscilloscope
together. In DSO mode, the lowest sweep speed is expanded to 10s/DIV, it can display 100 seconds signal information on
full screen. It has waveform storage and expand function, dual channels reference storage, can display four trace
simultaneity. Itis a good assistant for measure single shot events, non-periodic signal and ultra Low frequency signal.

1.2 Features
1) Maximum sample rate 20Ms/s, equivalent bandwidth 8MHz.
2)Verticals resolution 8bits(28 points/DIV); Horizontal resolution 10 bits (100 points/DIV)
3)Time base 0.2us~10s/DIV
4)Waveform storage for flexible waveform zoom In/Out
5)2 reference memories, simultaneous display 4 waveform information
6)RS-232 interface
7)Trigger level lock function makes the triggering adjustment unnecessary.
8)CHI Output:
Terminated 5Qoutput of channel 1 signal available on rear panel for driving frequency counter or other instruments.
9)Z-Axis Input:
Intensity modulation capability permits time or frequency markersto be added.
Trace blank with positive signal, TTL compatible.
10)X-Y operation:
Setthe switchto X-Y.Then the instrument works as an X-Y oscilloscope. CH | can be applied as horizontal
Deflection (X-axis) while CH2 provide vertical deflection(Y-axis).



2. TECHNICAL SPECIFICATIONS
2.1 Specifications part one: Digital storage Oscilloscope

Vertical system

Verticalsresolution

8bits(28points/DIV)

Accuracy

+/-3% +/-0.4mm(X5MAG: +/-5% +/-0.4mm)

Equivalent bandwidth

DC~8MHz(X5MAG:DC~7MHZz), 3db,Sine Interpol ate

Interpolation Sine/Line
Horizontal System
M aximum Sample Rates 20Ms/s

Horizontal resolution

10 bits (100 points/D1V)

Time base

0.2us/DIV ~10s/DI V

Sweep mode

AUTO, NORM, ROLL

Saved waveform expand rate

M axi mum 100

Trigger

Trigger preset

\ DIV2,5,8

Acquisition

Dual Channel Acquisition

10s/DIV~Ims/DIV: CHOP;0.5ms/DIV~0.2us/DIV:ALT

Acquisition Length 1024Byte/CH
Display
View time 0.2s~5sAdjustable

Display Memory Length

1024 Byte/CH

Reference Memory L ength

1024 Byte/CH

\ Rs232interfacetransfer rate

| 19200

2.2. SPECIFICATIONS part two: Analog Real Time

M ODEL
SPECIFICATIONS

20MHz OSCILL OSCOPE 30MHz OSCILLOSCOPE

Sensitivity

5mV~5V/DIV,10stepsin 1-2-5 sequence 5mV~20V/D1V,10stepsin 1-2-5 sequence

Sensitivity accuracy

< £3%(Xx5MAG: < +£5%) (10° C-35" O

Vernier Vertical sensitivity

To I/2.50r lessof panel-indicated value.

Frequency bandwidth

DC~20M Hz (X5SMAG:D C~7M Hz) | DC~30MHz (XSMAG:DC~7MH2)

AC coupling: Low limit frequency10Hz.(With reference to 100KHz, 8DIV.Frequency response with-3dB.)

Risetime

Approx.17.5nS(x5MAG: Approx.50nS) |  Approx.11.7nS(x5 M AG: Approx.50ns)

Inputimpedance

Approx.1 M ohm //Approx.25pF

DC balance shift

Adjustabl eon panel

Linearity

< 0.1 DIV of amplitude change when waveformof 2 DIV at graticule centerismoved vertically.

Vertical modes

VERTICAL AXIS

CHI :CH I single channel.

CH2:CH2 singlechannel.

DUAL :CHI and CH2 aredisplayed simultaneously .ALT or CHOP selectable at any sweep rate.
ADD:CH1+CH2 algebraic addition.

Chopping repetition frequency

Approx.250KHz

Input coupling

AC,GND, DC

Maximuminput voltage

400V (DC+AC peak),AC:frequency | KHzor lower.
W hen set probe switch at I:1,the maximum effective readout is40V pp(14Vrms at sine wave),
or set probe switch at 10:1,the maximum eff ectivereadout is400V pp(140Vrms at sine wave).

Common moderejection ratio

50:1or better at 50KHz sinusoidal wave-(When sensitivitiesof CH1 and CH2 are set equally)

Isolation between channels
(At5mV/DIV range)

>1000:1 at50KHz

>30:  at15MHz | >300  at2sMHz

CHI signal output

At least 20 mV/DIV into a50 ohm termination. Bandwidth is50H z to at least SM Hz.

CH2 INV BAL.

Balanced pointvariation: <1 DIV (Referenceat center graticule.)




(Specification part two continue)

speciEicaTions — MOPEL|  20MHZ OSCILLOSCOPE | 30M Hz OSCILLOSCOPE
Triggering source ?Hl, CH2, LI N E, EXT(CH1and C_H29an be sele_cte_d only when the vertical queis_DUAL orA_D D)
NnALT mode, if the TRIG. ALT switchispushedin, it canbeuse for alternate triggering of two different source.
Coupling AC:20Hzto 20M Hz | AC:20Hz to 30MHz
Slope +-
Sensitivity. 20Hz~2MHz:0.5DIV;TRIG-ALT:2DIV,EXT:200mV
g 2~20MHz:1.5DIVTRIG-ALT:3DIV,EXT:800mV ‘20~30MHZZZ.OD|V TRIG-ALT:3DIV,EXT:800mV
o TV: Sync pulsemorethan| DIV(EXT:IV)
I(J.')J Triggering modes AUTQ: Sweepsrun ir] t.hefr.ee mode when no triggering input signal is applied.
) (Applicablefor repetitive signals of frequency 25Hz or over.)
r NORM: When no t.ri ggering signal isappl ied, the.tracei§ in thg ready state gnq not.displ ayed.
- TV-V:Thissetting isused when observing theentirevertical picture of television signal.
TV-H:Thissetting isused when observing the entirehorizontal pictureof televisionsignal.
(Both TV-V and TV-H synchronize only when the synchronizing signal is negative)
Fnéztt{r;?ggé;]%jg”a] Input | Approx.:IM ohm//approx.25pF .
Max. i nput voltage 400V (DC+AC peak),AC:Frequency not higher than | KHz
Sweep time 0.2 uSec~0.5Sec/DIV, 20stepsin 1-2-5 sequence
X | Sweeptimeaccuracy +3% (10° C-35° C)
E Vernier sweep time control <1/2.5 of panel-indicated val ue
92 Sweep magnificati on 10times
541 X10MAG sweeptimeaccuracy| 5%(20nSec~50nSec are uncalibrated)
O | Linearity +5%,xIOMAG: +10%(0.2s and 1us)
T Position shift caused by xIOMAG | \Within2 DIV at CRT screen center
w | Sensitivity Sameas vertical axis.(X-axis:CHI input signal; Y-axis: CH2input signal.)
; S | Frequency bandwidth DC toat least 500KHz
X-Y phase difference <3” at DC~50K Hz

MODEL

SPECIFICATIONS

20/30MHz OSCILLOSCOPE

ZAXIS

Sensitivity

5V p-p(Positive-going signal decreasesintensity)

Frequency bandwidth

DC~2MHz

I nput resi stance

Approx.47K ohm

M aximum input voltage

30V (DC+AC peak, AC frequency < 1kHz)

Waveform Positive-going square wave
Frequency Approx. 1kHz
CALIBRATION|Duty ratio Within 48:52
VOLTAGE Output voltage 2Vp-p 2%
Output impedance Approx, 1 K ohm
Type 6-inch rectangular type, internal graticule
Phosphor P31
CRT Acceleration voltage Approx.2kV
Effective screensize 8x10DIV (1 DIV=10mm(0.39in))
Graticule Internal
Tracerotation Provided
LinePower Requirements Operating Environment Accessories
Voltage: AC 110V/220V + 10% Indoor use Power corg------- |
Note:AC110V needsto prearrangeto my factory. ~ Altitude up to2000m User manual-
Frequency:50Hz or 60 Hz Ambient temperature: Probeg-----

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

M echanical Specifications

Dimensions: 310Wx150Hx455D (mm)
Weight :Approx.8kg(l7.61bs.)

To satisfy specifications:|0to 35°C (50°to 95'F)

M aximum operating ranges: 0° to 40 C (32to 104° F)
Relative humidity:75%RH(max.)non condensing
Installation Category |1

Pollution degree 2

Storage Temperature & Humidity

-10° to 70°'C,70%RH(maximum)




3.PRECAUTIONS BEFORE OPERATING THE OSCILLOSCOPE

3.1 Unpacking the Oscilloscope
Theoscilloscopeis shipped from the factory after being fully inspected and tested. Upon receiving the instrument,
immediately unpack and inspect it for any damages that might havebeen sustained during transportation. If any sign of
damage isfound, immediately notify the bearer and/or the dealer.

3.2 Checking theLine voltage
These oscilloscopes will operate onAC 220V or 110V set by manufactory. Before connecting the power plugtoan AC
lineoutlet, make surethe voltage selector is set to the correct position correspondingtotheline voltage. Note the
oscilloscope may be damaged if itisconnected tothewrongAC linevoltage.

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

Replace therequired fuses shown below.

Linevoltage Range Fuse
T 0.5A

AC 220V 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 isO0'to 40°C(32°to 104 F).Operation of theinstrument abovethis
temperaturerangemay cause damageto the circuits.
Do not use theinstrument in a place where strong magnetic or electric field exists, such fiel dsmay di sturb the measurement.

3.4 Equipment Installation, and Operation
Ensure there is proper ventilationfor the hole vents in the oscilloscope case.
If thisequipmentisusedinamanner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

3.5CRT Intensity
To prevent permanent damage tothe CRT phosphor, do not makethe CRT trace excessively bright or | eave the spot stationary
for an unreasonably long time.

3.6 Withstanding Voltages of Input Terminals
Thewithstandingvoltagesof theinstrument input terminalsand probe inputterminalsareasshown in thefollowing table.
Do not apply voltages higher than these limits. When set probe switchat 1:1,themaxi mum effective readout is40V pp
(14Vrmsat sine wave).When set probe switch at 10:1,the maxi mum effective readout is400Vpp (140Vrmsat sine wave).

I nput terminal M aximum input vol tage .

. CAUTION. To avoid instrument damage,
CH1, CH2,inputs 400V (DC+AC peak ] .

I pu. ( peak) do not exceed maximum input voltages.
EXTTRLGINInput 400V (DE+AC pedk) Maximum input voltages must have
Probe Inpuits 600V (DC+AC peak) frequencies less than 1 KHz
Z AXISinput 30V peak q :

If an ACvoltage whichis superimposed on a DC voltage isapplied, the maximum peak valueof CH | and CH2 input voltages
must not exceed + or - 300V.Sofor AC voltageswith amean value of zerovolt the maximum peak to peak value is 600V.
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Figure 4-2
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4. OPERATION METHOD-REAL TIME

4.1 Introduction of Front Panel

FOCUS......iiiiiiiieeeiceeee (3)
For focusing the traceto the sharpest image.
TRACEROTATION.............. (4

Filter for ease of waveform viewing

Vertical AXis:
CHI(X)Input....ccoevvvieiiiiiiiinnn. (8)

Vertical inputterminal of CH1.Whenin X-Y operation, X-axisinput terminal
CH2(Y)Iinput......ccoovvereeeiiennnn. (20)

Vertical inputterminal of CH2.Whenin X-Y operation, Y-axis input termina.
AC-GND-DC....c.oovevveevereann, (10)(18)

Switch for selecti ng connection mode between input signal and vertical amplifier.
AC :ACcoupling
GND : Vertica amplifier input isgrounded and input terminal s are disconnected.
DC :DCcoupling

VOLTS/DIV...coviereceieieeeeeen, (7)(22)
Sel ect the vertical axissensitivity, from 5mV/DIV to5V/DIV in 10 ranges.

13



VARIABLE.......ooccsimonn... 9)(21)

Fine adjustment of sensitivity, with afactor of >1/2.5 of theindicaed value. When inthe CAL position, sensitivity is
calibrated to indicated value. When thisknob ispulled out (x5 MAG state), the amplifier sensitivity ismultiplied by 5.

CH1& CH2DCBAL.(13)(17)
These are usedfor the attenuator bad anceadjustment. See page 26 DC BA L adjustments for the details)

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

VERT MODE.........cccoo..... (14)
Sel ect operation modes of CH | and CH2 amplifiers.
CH1: Theoscilloscope operates asasingle-channel instrument with CH1 done
CH2: Theoscilloscope operates asa single-channel instrument with CH2 aone.
DUAL: The oscilloscope operates asa dual-channd instrument both CH1land CH2.
ADD: The oscilloscope displaysthe algebraic sum (CH [+CH2) or difference(CH1 -CH?2)of thetwosignals.
The pushed ingateof CH2INV (16)button isforthe difference (CHI-CH2).

ALT/CHOP ..o, (12)

Whenthis switchis released in the dud- trace mode, the channd | and chamel 2 inputs are dternaely displayed
(normaly used a faster sweep speeds).

Whenthisswitchisengaged in thedual-tracemode, the channel 1 and channel 2 inputs are chopped and displayed
simultaneously (normally used at slower sveep speeds).

CH2INV. oo (16)

Invertsthe CH2 input signal when the CH2 INV switch modeispushedin The channel 2 input signal in ADD mode and
the channd 2trigger signal pick off are also inverted.

Triggering:

Select theinternal triggering sourcesignal, and theEXT TRIG IN input signal.

CH [:When theVERT MODE switch (14) issetinthe DUAL or ADD state, select CH | for theinternal triggering source
signal.

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

LINE: Toselect the AC power line frequency signal asthetriggeringsignal.
EXT: Theexternal signal applied through EXT TRIG IN input terminal (24) is used for theexternal triggering source signal.

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

When theV ERT MODE switch (14) isset in theDUAL orADD state, and the SOURCE switch(24)isselectedat CH |

or CH 2,withthe engagement of theTRIG-ALT switch(28), itwill alternately select CH 1& CH2 for theinternal
triggering sourcesigna

SL OPE(27)
sel ect thetriggering slope.

"+":Triggering occurswhen thetriggering signal crossesthetriggering level in positive-going direction.
"-":Triggering occurs whenthetriggeringsignal crossesthe triggering level innegative-going direction.

16



LEV EL(29)

Towards: " + ": Thetriggering level movesupward on thedisplay waveform.

Towards: " - ": Thetriggeringlevel moves downward onthe display waveform.

To display asynchronized stationary waveform and set astart point for the waveform. The LED (50) isMAX light
(only for 30MHz oscill oscope).

LOCK............ (23)
Click (29)by fully clockwise position, thentriggeringlevel isautomatically maintained at optimum valueirrespective

of the signal amplitude, requiring no manual adjustment of triggering level.

TRIGGERMODE.........c.ccou.... (26)

Select the desired trigger mode.

AUTO :When no triggering signal isapplied or when triggering signal frequency islessthan 25Hz, sweepruns in
thefree run mode.

NORM :When notriggering signal isapplied, sweep isina ready state and the traceisblanked out. Used primarily
for observation of signal <25Hz.

TV-V : Thissettingisused when observing theentirevertical pictureof television signal.

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.)

17

Time Base

TIME/DIv............. (30)
Sweep time ranges are availablein 20 steps from 0.2uS/DIV to 0.5 S/DIV.
X-Y:Thisposition isused when using theinstrument asan X-Y oscill oscope.

SWP.VAR............... (31)
Vernier control of sweeptime. This control works asCAL andthesweep timeiscalibratedto the valueindicated by
TIME/DIV of sweep can bevaried continuously when shaft isout of CAL position. Thenthecontrol is rotated in the
direction of arrow to the full, the CAL stateisproducedand the sweep timeiscalibrated to the value indicated by
TIME/DIV. Counterclockwise rotation to the full delays the sweep by 2.5 time or more.

POSITION. ....coeiiiiiiiiiaee (33)
Horizontal positioning control of thetraceor spot.
XIOMAG. ..o (32)

When the button is pushed in, a magnification of 10 occurs.

Others
CAL(1)
Thisterminal deliversthe calibration voltage of 2V p-p, approx. 1KHz, positivesquare wave.
GND(15)
Ground terminal of oscilloscope mainframe.

18
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4.2 Introduction of Rear Panel

Z AXISINPUT .o (43)
Input terminal for external intensity modulation signal.

CH1 SIGNAL OUTPUT....ccoovovveeennn. (44)

Deliversthe CH | signal withavoltage of approximately 20mV per 1 DIV into a50- ohm termination. Suitable for
frequency counting, etc.

For laying the oscilloscope onits back to operateitinthe upward position. Also used to take up the power cord.

AC Power input connector (47)
AC Power input socket. Connect the AC power cord (supplied)to thisconnector.

FUSE HOLDER(48)
Fuse rating is shown in Page5.

LINEVOLTAGE SELECTOR....... (49)
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 A C line outlet, make sure that the voltage selector on the rear panel of theinstrument

iscorrectly set for theA Clinevoltage. After ensuring the voltage setting, set the switches and controls of theinstrument as
shown below:

Item No Setting Item No Setting
POWER (6) Disengage position (OFF) SLOPE (27) +

INTEN (2) Mid-position TRIG.ALT (28) Released
FOCUS (3) Mid-position TRIGGERMODE (26) AUTO
VERTMODE (14) CH I TIME/DIV (30) 0.5mSec/DIV
ALT/CHOP (12) Released (ALT) SWP.VER (31) CAL position
CH 2INV (16) Rel eased <» POSITION (33) Mid-position
AV POSITION (11)(19) | Mid-position X110 MAG (32) Rel eased
VOLTS/DIV (7)(22) 0.5vV/DIV LEVEL (29) Locked
VARIABLE 9)(21) CAL (clockwise position)

AC-GND-DC | (10)(18) | GND

SOURCE (24) CHI

After setting the switchesand controls as mentioned, connect the power cordto the AC lineoutlet, and then continue as follows:

1) Engage the POWER switch and make sure that the power LED isturned on. I n about 20 seconds,atrace will appear on
theCRT screen. If notrace appearsin about 60 seconds, counter check the switch and control setting.
2) Adjust thetraceto an appropriatebrightness andimagewiththe INTEN control and FOCUScontrol respectively.



3)Alignthe trace with the horizontal center line of the graticul e by adjusting the CH1POSITION control and TRACE
ROTATION control (adjustable by screw driver).

4) Connect the probe tothe CH 1 INPUT terminal and apply the2V p-p CALIBRATORSsignal tothe probetip.

5)Set the AC-GND-DC switch to the AC state. A waveform asshowninthefigure4-3
will be displayed on the CRT screen.

6)Adjust the FOCUS control so that the trace image appearssharply .

7)For signal viewing, setthe VOLTS/DIV switchand TIME/DIV switch in appropriate
positions so that signal waveformis displayed clearly.

8)Adjust theav POSITION and «»POSITION controlsin appropriate positions So that the
displayed waveformisaligned withthegraticule and voltage (V p-p) and period (T)can be
read conveniently.

Figure4-3

Theabove are the basic operating procedures of the oscilloscope. It isfor single-channel operation with CH1.Single-channel
operationwith CH2 can also be achieved ina similar manner. Further operation methods are explained in the subsequent
pages.

4.4 Dual-channel Oper ation

22

Changethe VERT MODE switch tothe DUAL states so that trace(CH2)isalso
displayed (The explanation in theproceeding sectionisof CH1).Atthisstateof [ [ M

Procedure, the CH | trace isthe square wave of the calibrator signal and the CH 2

— — T H— |— Signal of CH1

traceisastraightlinesinceno signd isapplied tothischannel yet.

Now, apply the calibrator signal tothevertical inputterminal of CH 2 with the
probe asisthe case for CH1.Setthe AC-GND-DC switch tothe AC state. Adjust — |1 =T =1 |~signal of CH2
vertical POSITION knobs(11)and (19)so that both channel signals are displayed
asshowninFigured -4

Figure4-4
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When ALT/CHOPswitch isreleased (ALT MODE),theinput signals applied respectively to CH | and CH2 appearsonthe
screen aternatively at each sweep. This setting is used when the sweep timeisshortin 2-channel observation.

When ALT/CHOPswitch isengaged (CHOP MODE),the input signalsapplied to CHland CH2 are switched at about 250KHz
independent and at the same time appear on the screen. Thissetting isused when the sweep timeislong in 2-channel observation.

When in the dual channel operation (DUAL or ADD mode),the CH | or CH2 signal must be selected for thetriggering source
signal by means of the SOURCE switch. If both CH | and CH2 signals arein asynchronized relationship, bothwaveformscan be
displayed stationary; if not, only the signal selected by the SOURCE switch can bestationary. If the TRIG. ALT push switch is
engaged, both wavef orms can be displayed stationary.

4.5ADD Operation

Analgebraic sum of the CHland CH2 signals can be displayed on the screenby setting theVERT MOD E switch tothe ADD
State. The displayed signal isthe difference between CH1 and CH2 signalsif the CH2 INV push switch isengaged.

For accurate addition or subtraction, itisaprerequisitethat the sensitivitiesof the two channelsare adjusted accurately at the
samevalue by means of theVARIABLE knobs. Vertical positioning can be made with the AY POSITION knobof either channel.
Inview of thelinearity of thevertical amplifiers, itismost advantagetoset bothknobsintheir mid-positions.

4.6Triggering

Proper triggeringisessential for efficient operati on of anoscilloscope. The user must be thoroughly familiar with the triggering
functions and procedures.

(1)Functionsof MOD E switch:

AUTO: When the AUTO switch isengaged, automatic sweep operation is selected. in automatic sweep operation, the sweep
generator freerunsto generate asweep without atrigger signal. However, it automatically switchestotriggered sweep
operation if an acceptable trigger sourcesignal ispresent. The AUTO positionis handy when first setting up the scope to
observeawaveform; It providessweep for waveform observationuntil other controlscan properly set. Once the controls
are set, operationis often switch back to the NORM triggering mode, sinceit ismoresensitive. Automati c sweep must
be used for DC measurements and signalsof such low amplitude that they will not trigger thesweep.



24

NORM: The NORM switch providesnormal triggered sweep operation. The sweep remains at rest until the sel ected trigger
source signal crosses the threshold level set by theTRIG LEV EL control. Thetrigger causes one sweep to be
generated, after which sweep again remainsat rest until triggered. In the NORM position, therewill beno traceunless

an adequatetrigger signal ispresent. In the ALT modeof dual trace operation with NORM sweep s ected, there will
be trace unless both channel 1 and 2 siglals are adequate for triggering.

TV-V:Settingthe MODE switchto the TV-V position permits sel ection of vertical sync pulses for sweeptriggering 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/DI1V isappropriate for viewing fields of video and 5ms/DIV for complete
frames(two interlaced fields)of video.

TV -H:SettingtheM ODE switchtothe TV-H position permitsselectionof horizontals sync pulsesfor sweep triggeringwhen
viewing compositevideo waveforms. Horizontal sync pulses are sel ected astrigger to permit viewing of horizontal fields.
of video.A sweeptimeof about 10us/DIV isappropriate for displaying linesof video. The SWP VAR control can be set
to display the exact number of waveforms desired.

This oscilloscope synchronizes with only (- )polarity, that is, the sync pulses arenegativeand thevideois positive as
shownin Figure4-5.

(2) Functions of SOURCE switch:
Thedisplayed signal itself or a trigger signal which hasatime
relationship with the displayed signal isrequired to be applied to the
trigger circuit to display a stationary signal on the CRT screen. Figure4-5
The SOURCE switch isused for selecting such atriggering source.
CH I/CH2: Theinternal trigger method whichis used most commonly. The signal appliedtothevertical input terminal
is branched off from the preamplifierandisfed tothetrigger circuit through the VERT MODE switch. Since the
triggering signal isthemeasured signal itself, astablewaveform can bereadily displayed onthe CRT screen. When
intheDUAL or ADD operation, the signal selected by the SOURCE switch is used asthetriggering source signal.

Line TheAC power linefrequency signal isused asthetriggering signa. Thismethod is effective when the measured
signal has arelati onship with theA C line frequency, especially, for measurements of low level AC noise of audio
equipment, thyrigor circuits, etc.

EXT: Thesweep istriggered with an external signal applied to the external trigger input terminal. An external signd which
hasaperiodicrelationship with respect to the measured signd is used. Sincethe measured signal isnot used asthe

triggering signal, the waveforms canbe displayed moreindependent than the measured signal.

(3)Functionsof TRIG LEVEL control and SLOPE switch:

A sweep trigger isdeveloped when the trigger source signal crosses a preset threshold level. Rotation of the TRIG LEVEL
control variesthe threshold level. Inthe"+"direction, thetriggering threshold shifts to amore positivevalue,and in the"-"
direction, the triggering threshol d shifts to amore negati ve value. When the control iscentered, the threshold level is set at
the approximate averageof thesignal used asthe triggering source.

TheTRIG LEVEL control adjusts the start of the sweep to d most any desired point on awaveform. Onsinewavesignals,
the phase at which sweep begins isvariable. Note that if the TRIG LEV EL control is rotated toward its extreme+or-setting,
no sweep will be devel oped in the NORM trigger mode because thetriggering threshold exceedsthe peak amplitudeof the
syncsignal.

When the TRIG SLOPE switchis set to the (+)position(up), the sweepis devel oped from the trigger source waveformasit
crosses thethreshold level inapositive-going direction. Whenthe TRIG SL OPE control isset to the(-)position (down), a
sweep trigger is devel oped from the trigger source waveform asit crosses thethreshold level in anegative-going direction.
Thisswitch selectsthe slope (polarity) triggering signal as shown in Figure4-6.

LEVEL LOCK
Control level(29)to fully clockwise ,thetriggering level islocked at a fixed Level
Value, and stable triggeringis made without requiringlevel adjustment. ‘ ,
Thisautomatic level lock function is effective when the signal amplitude
on the screen or theinput voltageof theexternal triggering signal iswithin \/
thefollowing range:

50Hz -- 5M Hz:> 0.5DIV ]
5MHz-- 20MHz: _1.0DIV Figure 4--6
20MHz --30MHz: 2.0DIV



(4)Function of TRIG AIT switch:
The TRIG ALT switch isusedto sel ect alternatetriggering and alternate display whenthe DUAL -traceVERT MODEis

selected (the switch hason effectin the CH1,CH2,0or ADD modes).In the alternate triggering mode (when dual-trace operation
is selected),the trigger source aternatesbetween channel | and channel 2with each sweep. Thisis convenient for checking
amplitudes, wave shape, or waveform period measurements, and even permits simultaneousobservation of two wavef orms which
are not related in frequency or period. However, this settingis not suitablefor phaseor timing comparison measurements. For such
measurements, both traces must be triggered by thesame sync signal.

When the CHOPandthe TRIGALT switches areboth engaged during dual-trace operation, synchronization of the display is not
possible because the chopping signal becomesthetrigger. Use the AIT modeby itself, or select CH1or CH2 as trigger source.

4.7 TIME / DIV control

Set the TIME/DIV control to display the desired number of cyclesof thewaveform. If therearetoo many cyclesdisplayed for good
resolution, switch to afaster sweep speed. If only alineisdisplayed, try a slower sweep speed. When the sweep speed is faster than
he waveform being observed, only part of it will bedisplayed, which may appear as a straight line for asquarewave or pulse
waveform.

4.8 Sweep Magnification

When acertain part of the displayed waveformis neededto be expanded time wise,a faster i

sweep speed may be used. However, if therequired portion isapart from the starting point [T i T

of thesweep, the required portion may run off the CRT screen. Insuch acase, push in 10x magnification

thex10 MAG button. When thishasbeendone, the displayed waveformwill be

expanded 10 timesto theright and left with the center of screenas thecenterof | __/ o frrIv i

expansion. Thesweeptimeduring the magnification operationisas follows: : : ! SR R
(Valueindicated by TIME/DIV switch)x1/10 - - T .%%f%-——‘ 7= -

Thus, theunmagnified maximum sweep speed(lu Sec/DI1V)can be increased A'n;/ |I)artlcr;1nlbe;:overed by
wi th themagnificationasfoll ows: means of POSITION control
_ Figure 4-7
1u Sec/DIV x1/10=100n Sec/DIV
4.9 X-Y Operation Y axis(CH2)
Setthe TIME/DIV switchto X-Y position. Then the instrument works asan
X-Y oscilloscope. Each input isapplied to theinstrument as follows.
X axis
X-axissignal (horizontal axissignal):CH1 INPUT. (CHD)
Y-axissignal (vertical axis signal) :CH2 INPUT.
Note: When high frequency signalsare displayedin the X-Y operation, pay Figure 4-8

attentionto the frequency bandwidths and phase difference between X and Y-axis.

X-Y operation permits the oscilloscope to perform many measurements not possiblewith conventiona sweep operation. The
CRT display becomes an electronic 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 amost any
dynamic characteristicif atransducer isusedto change the characteristic( frequency, temperature, velocity, etc.)into a voltage.
Onecommon application isfrequency response measurements, where the Y-axis correspondsto signal amplitude and the X-axis
correspondsto frequency.

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

2.TheX and Y positionsare now adjusted using the horizontal «» POSITION and CH2AY POSITION controls
respectively.

3.Adjust the amount of vertical (Y-axis) deflectionwiththe CH2VOLTS/DIV and VAR control s.

4.Adjust the amount of horizontal (X-axis) deflection withtheCH | VOLTS/DIV and VAR controls.
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4.10 Calibration of Probe
Asexplained previously, the probe makes up a widerange attenuator. Unless phase compensation isproperly done, the

displayed waveform isdistorted causing measurement errors. Therefore, the probe must beproperly compensated before use.
Connect thel0: | probe BNC to the INPUT terminal of CH1 or CH2 and set VOLTS/DIV switch at 50mV .Connect the
Probetip tothe calibration voltage output terminal and adjust the compensati on trimmer on probe for optimum squarewave

(minimum overshoot, rounding off and tilt).

Figure 4-9

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

4.11 DC BAL Adjustments

TheATT balance of the vertical axis canbe made easily.
(1) Settheinput coupling switchesof CH1and CH2to GND and set the TRIG MODE to AUTO. Then position the

baselinetothe center.
(2) Turnthe VLOTS/DIV switch to5mV-10mV and adjust so that theline does not move.

5.0PERATION METHOD-DSO

5.1 Panel description:

@ ’ 35)Function selection, <« SELECT »tuning this
‘ button, move cursor from 36)to 42),pressthis

| DSO TRIGPOINT SINE TIME/DIV SAVE button, the function beselected or quitted,
1 1 1 ] D i i
REAL 2 5 8 LNE 1S |2S 55 10S REF detail descnbgqsfollowed. '
36)DSO/REAL :Digital StorageOscilloscopeor
«(SELECTH SAE  REF Real Time mode indicator LED. W hen power

On, default modeis Real Time, greenLED is
On. Pressbutton 35),theinstrument will change
into DSO mode. Then red or orange LED on.

Note: When LED is green, means thisfunction or parametersisready to be select.
When LED isred, means this function or parameter be sel ected.
When LED is orange (both green and red on) ,means thisfunction or parameter isready to quit or change.
37)TRIG POINT: Trigger point indicator. AstheD SO can view theinformati on before trigger event, sothetrigger point has
to be preset. When the LED of number 2,5,0r 8 ison, it means pre-trigger point has been set at second division, fifth or
eighth division. If machineisin SAV E mode (SAVE key 39 engagedand42 LED isred or orange),then the preset trigger
point bedefined as waveform expand point. Means the signal on this point will alwaysshow on screen center, what ever
theexpand rateis. Other part of thewaveform may move out of the screen asexpand.
38)SINE/LINE:Sineor Lineinterpolation. In DSO mode, asthe Maximum samplerate is20Ms/s,whenthe sweep speed is
higher than5us/DI1V (include)or the saved waveform need expand, If we still want keep 100 point/DIV, then we need
estimate the others val ue between two sample point. Theninterpolationrequired.
Sineinterpol ation: Estimatethe value between two sample pointsuse sinefunction, It'ssuit for view sinewaveform or
other lessharmonic waveform signal (LED isred or orange)
Lineinterpolation: Uselinefunction to estimatevalue between two know points, it issuitfor more harmonic signal

Waveform (LED isgreen or off).
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40)TIME/DIV:L ow sweep speed indicator. AsDSO can view ultra-low frequency signal, so the suitable sweep speed should
be selected according the signal frequency. This machine expand time baseto:
Is/DIV. 2s/DIV . 5s/DIV . 10s/DIV.

Set 30) to 0.5s/D1V first, then tuning 35)move cursor to thedesired sweep speed; push down, thered LED ison, set is done.
Usesimilar way can quit or move to other DIV of 40).

39)SAVE:Waveform save key. In DSO mode, if thiskey engaged, the waveform on screen will be saved. Thissaved
waveform could be expanded or move onvertical. Quit from save mode, thiswaveform still stored in memory which can
be usedto compare with real timesignal. Onthis mode, theLED 42)isred or orange.

Foll owing operation is prohibited when SAVE key engaged and you will see aflash screen aswarning.
a)The sweep time could not be set lower thanthe value when signal be saved.

b)The waveform can be expanded, but the maximum expand rate should not exceed 100.

c)The vertical input switch 14)could not be changed.

Note: In SAVE mode, machinewill stop sampling or refreshing.

41)REF:Referencewaveform storage key. InDSO mode, when thiskey engaged, the waveform on the screen
will be stored in" reference memory".The stored waveform can be used to compare with the real time waveform.
Butit could not be expanded or moved on vertical.

Note: When power onor inReal Time mode, engaging"SAVE " and "REF"keysare prohibited. Otherwise,
LED 42)will keep flashing indicate that you are under illegal operation.

31)SWP.VAR/VIEW TIME: Real Time sweep speed vary or DSO view time potentiometer with switch. In D SO mode, tum
thisswitch of f (end of clockwise), view timeis zero, screen keeping refresh without suspend.
Tumthisswitchonand adjust it, sweepwillsceased for awhile which can be adjusted between 200msto 5s.User can use
thisperiod view thewaveformclearly.

45)RS-232interface:Communication port between computer and 20/30MHz oscill oscope. The stored waveform transferred to
COM port of computer by RS232 connector cable. Operation detailsasfollow:

a)Connect 20/30MHz oscilloscope with computer by RS232cable.

b)In DSO mode, save thewavef orm which will be transferred. Tuning 35)move cursor out off LED indicator
(No ledisgreenor orange except 42)

¢)Run communication software.

d)When computer isready, press35)button starts transmission. Whiledatais transmitting the42) L ed keep flashing,
when it stop, communication finished.

Note: Communi cation cable and software isinstrument accessory supplied with unit.

5.2DSO0 oper ation tips

DSO basic operateissameas Real Timemode. To be familiar with Real Time operation before goesinto DSO modeis
recommended.

5.2.1.Atfollowing situation, sampling, testing and display are stopped.
a) SAVE key engaged.
For normal operation, thiskey should bereleased,42)LED isgreen or off.
b)TRIGGER MODE 26)switch isset to NORM but without triggering signal.
Toavoid thisthing happen, user can set the trigger level knob 29) to LOCK-end of clockwise, or  tuning thisknob so that
Thesignal istriggered. If abovetwo step still doesn’t work, set the trigger mode switchto AUTO then check signal
Amplitude, trigger sourceetc. try to figure out the reason.

5.2.2.SAVE and REF
a)Release abovetwo keyswhen power on, otherwise42) indicator redor orangeledwill flashing and DSO operation are
prohibited.
b)W hile machineisworking on Real Time mode, press SAV E or REF key isprohibited 42) LED will flashing to indicate
thisillegal operation.
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¢)Thestored waveform by SAVE or REF will keep in the memory while change working mode between REAL and DSO.
If power off ,the memory will bereset.

d)To storeanew waveform, the REF key should be rel eased first, adjust other parametersto get asteady waveform on
Screen, and then press REF again, the new waveformis stored in REF memory

5.2.3.InDSO mode , knob"31)"hasanew definition: screen refreshtimeor VIEW TIME. When switch off, view timeor
screen refresh timeiszero; Whenswitch on, viewtimeor screen refresh time canbe adjusted between0.2s~5s.

5.2.4.In DSO mode, if vertical modeswitchissetto(DUAL),panel key "12)"(ALT/CHOP)be suspended. Switch between
ALT and CHOPwill be controlled by microprocessor automatically depends on sweep time.
Sweep time:10s~Ims/DI1V:CHOP
Sweep time:0.5ms~0.2us/DIV:ALT

5.2.5,AUTO and NORM trigger mode:
Whilethetrigger modeis settoAUTO, itisautomatically trigger mode. What ever trigger signal isavailableor not, the
sweep circuit will keep running. It's suitablefor middle or highfrequency signal testing.
Whilethetrigger modeis setto NORM, itisnormal trigger mode. The sweep circuit will start only trigger signal is
Presented.( Except ROLL mode).It suitable for low frequency, single shot, and non- periodic signals test

52.6.ROLL Mode

Roll mode operation israther likeachart recorder, whereatraceiswritten onastrip of paper being drawn at asteady rate

from aroll of chart paper.

a. UseFIFO(firstin first out)sample and display mode. Sampling, display and refreshing are synchronized and waiting for
trigger signal. If no trigger signal presented, repeat this process. Thereis continuing waveform on screen. When atrigger
Event was detected, goes into next step.

b. According the preset trigger point, counting samplelength after trigger events, continue sampling anddisplay till this
processfinished.

c. Display waveform until end of view time and start a)step again.

Note: adjust Sweep speeds and View time get the best result at Roll mode
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5.2.7."SAVE"mode,X -Y functionis not avail able.

5.3 Low frequency and single shot signal acquisition

1.Set pre-trigger point, so that you can view the waveform before and after trigger events.
2.Determinetesting signal, settrigger SLOPand VLOT/DIV
3.Set Trigger Mode at NORM
4.Whilesignal islow frequency signal :
a. Set Sweep speed at 10s~0. 1D 1V Roll mode,
b. TurnonView Time; adjust view time so that you can have adesired display
c. For asingle shot signal, beforeend of view time press SAVE key, thenthewaveform is saved.
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6.MAINTENANCE

WARNING

The followinginstructions are for use by qualified personnel only. Toavoid electrical shock, do not perform any
servicing other than inthe operatinginstructionsunlessyou arequalifiedto do so.

6.1 Fuse Replacement

If thefuseblows, the power lampindicators will not light and the oscilloscopewill not operate. The fuse should not

normally open unless a problem has developed in the unit. Try to determine and correct the cause of the blown fuse.
Thereplaceonlywithafuseof the correct ratingand type (see page9)

Thefuseislocated on therear panel (seefig.4-2).

WARNI NG For continued fire protection. Replacefuseonly with 250V fuse of the
Specifiedtypeandrating, and disconnect power cord beforereplacing fuse.

6.2 Cleaning

To clean the oscilloscope, use a soft cloth dampened in asolution of mild detergent and water. D o not spray cl eaner
directly on to the oscilloscope because it may leak into the cabinet and cause damage.

Do not use chemicals containing benzine, benzene, toluene, xylene, acetone, or similar sol vents.

Do not use abrasi vecleanerson any portion of the oscilloscope.
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7.BLOCK DIAGRAM
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BLOCK DIAGRAMDSO
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Specifications are subject tochange without notice
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