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SAFETY TERMS AND SYMBOLS

Theseterms may appear in this manual or on the product:

| WARNING.Warning statements identify condition or practices that
could resultin injury or loss of life.

I CAUTION.caution statements identify conditions or practices that
could resultin damage to this product or other property.

The following symbols may appear in this manual or onthe product:

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



1.GENERAL

1.1 Description
The 620R family oscilloscope are dual-channel oscilloscope with maximum sensitivity of ImV/div. The time base provides a
maximum sweep time of 0.2 uS/div .When magnified by 10,the sweep speed is 20ns/div.The vertical deflection system has
two input channels .Each channel has 12 basic deflection factors from 5mV t0 20V per division ,it can expanded to 1mV/div
by pull out xX5SMAG button .Each of these oscilloscope employs a 6- inch rectangular type cathode-ray tube with internal
graticule.620R/640R has cursor readout function which can display voltage, time, frequency etc. information on screen.
These oscilloscopes are sturdy, easy to operate and exhibits high operational reliability.

1.2 Features

L) High intensity CRT with high acceleration voltage:
The CRT is a high beam transmission,high intensitytype with a high acceleration voltage of 2KV for 620B/620BF 5620NF/620Rand
12KV for 640B/650B/640BF/650BF/640R/650R.It displays clear readable traces even at high sweep speeds.

2) Atrigger level lock function which makes the triggering adjustment unnecessary.

3) Alternate triggering:
Even an observation of two waveforms of different frequencies,the waveform of the each channel is stably triggered.

4) TV sync triggering:
The oscilloscope has a sync separator circuit for triggering of TV-V and TV-H signals.

5) CHI Output:
Terminated 50 ohm output of channel 1 signal available on rear panel for driving frequency counter or other instruments.

6) Z-Axis Input:
Intensity modulation capability permits time or frequency markers to be added.Trace blank with positive signal, TTL
compatible.

7) X-Y operation:
Set the switch to X-Y.Then the instrument works as an X-Y oscilloscope.CHI can be applied as horizontal deflection (X-axis)
while CH2 provide vertical deflection(Y-axis).

2.TECHNICAL SPECIFICATIONS

Tableone
MODEL 20MHz OSCIL LOSCOPE 40M Hz /50MHz OSCILL OSCOPE
SPECIFICATIONS 620B/5620N F/620B F/620R 640B/650B/640BF/650BF/640R/650R
Sensitivity 5mV~20V/D1V,12stepsin 1-2-5sequence (5620NF: 5mV-5V/DIV, 10steps in 1-2-5sequence)
Sensitivity accuracy < £3%(X5MAG:< £5%) (10° C-35° O (5620NF:Devoid)
Vernier Vertical sensitivity | Continuously variableto /2.5 or lessthan panel-indicated value.
Frequency bandwidth DC~20M Hz(x5 MAG:DC~7MHz) ‘ DC~40M Hz(x5MAG:DC~15MHz)
AC coupling:Low li mit frequency 10Hz.(With referenceto 100KHz ,8DIV.Frequency response with -3dB)
Risetime Approx.17.5nS(x5 MAG:A pprox.50nS) ‘ Approx.8.75nS/8.0nS(x5M AG:Approx.50nS)
I nput impedance Approx.IM ohm //Approx.25pF
Linearity < 0.1 DIV of amplitude changewhen waveform of 2DIV at graticule center ismoved vertically.
Wertical modes CHI :CHI single channel.

CH2:CH2 singlechannel.
DUAL :CHI and CH2 aredisplayed.ALT or CHOP selectableat any sweeprate.
ADD:CH1+CH2 algebraic addition.
Chopping repetition frequency| Approx.250K Hz
Input coupling AC,GND,DC
Maximum input voltage 400V (DC+AC peak),AC:frequency IkHz or lower.

VERTICAL AXIS

When set probe switch at |:1,the maximum effective readout is 160V pp(56Vrmsat sinewave),
or set probe switch at 10: 1,the maximum effective readout is 400V pp(140Vrmsat sinewave).

Commonmoderejectionratio| 50:1 or better at 50KH z sinusoidal wave.(W hensensitivitiesof CH1and CH2 areset equally)
Isolati on between channels | 5 1000:| at 50K Hz
(At 5mV/DIV range) >30:1 at15MHz >30:1 at 35MH Z/45M Hz
CH 1signal output At least 20 mV/DIV into a 50 ohm termination.B andwi dthis50Hz to at |east 5M Hz.
CH2 INV BAL. Balanced point variation: <1 DIV (Referenceat center graticule.)




(Tableone continue)

MODEL

SPECIFICATIONS

20MHz OSCILLOSCOPE 40MHz/50MHz OSCILLOSCOPE

620B/5620NF/620BF/620R 640B/650B/640B F/650B F/640R/650R

Triggering source

CH1,CH2,LINE,EXT(CHI and CH2 canbe selected only when the vertical modeisDUAL or ADD.
In ALT mode,if the TRIG.ALT switchispushedin,it can be usefor alternate tiggering of two different source.

AC:20Hz tofull bandwidth

Coupling
Slope +/-
Sensitivity. 20Hz~2MHZ1.0DIV;TRIG-ALT:2 DIV;EXT:200mV

2~20MHz:1.5DIV \ 2~20MHz:1.5DIV 20-40MHZz2.5D1V 40~50MHz:3DIV

TRIG-ALT:3DIV,EXT:800mV

TV:Sync pulsemorethan | div(EXT:IV)

TRIGGERING

Triggering modes

AUTO: Sweepsrun in thefree mode when no triggering input signal isapplied.
(Applicablefor repetitive signal s of frequency 25Hz or over.)

NORM:When no triggering signal is applied,thetraceisin theready state and not displayed.

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

TV-H:Thissetting isused when observing the entire horizontal pictureof televisionsignal.
(Both TV-V and TV-H synchronize only when the synchronizing signal isnegative)

EXT triggering signal input
Input impedance
Max.input voltage

Approx.:IM ohm//approx.25pF
400V (DC+A C peak),AC:Frequency not higher than IKHz

Sweep time

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

HORIZONAL
AXIS

Sweep time accuracy

+/-3% (100 C-35° O

Vernier sweep time control

<1/2.5 of panel-indicated value

Sweep magnification

10times

x10M A G sweeptimeaccuracy

+/-5%(20nSec~50nSec are uncalibrated)

Linearity

+/-5%,XxIOMAG: +/-10%(0.2sand 1ps)

Position shift caused by xIOMAG

Within 2 DIV.at CRT screen center

MODE

Sensitivity

Same asvertical axis.(X-axis:CHI input signal; Y-axis:CHZ2 input signal.)

Frequency bandwidth

DC to at least 500K Hz

X-Y phasedifference

<3° at DC~50KHz

Table one continue

M ODEL

SPECIFICATIONS

20MHz OSCILLOSCOPE 40MHz /50MHz OSCILLOSCOPE

620B/5620NF/620BF/620R 640B/650B/640BF/650BF/640R/650R

Sensitivity

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

Frequency bandwidth

DC~2MHz

Input resistance

Approx.47K ohm

Z AXIS M aximum input vol tage 30V (DC+AC peak, AC frequency < 1kHz)
Waveform Positive-going square wave
Frequency Approx. 1kHz

CALIBEATION| Duty ratio Within 48:52

VOLTAGE Output voltage 2Vp-p 2%
Outputimpedance Approx, 1K ohm
Type 6-inch rectangul ar type,internal graticule
Phosphor P31

CRT Acceleration voltage Approx.2kV ‘ Approx.12kV

Effective screen size

8x10div(1 div=10mm(0.39in))

Graticule

Internal

Tracerotation

Provided




Cursor measurement system

620R/640R/650R
Cursor measurement AV 1 AT, 4T
Function P(t,V)
Cursor resolution 1/25 DIV
(R:LEJES%TJT Effectivecursor Vertical: =+ 3div .
FUNCTION Range Horizontal : == 4div
Panel Setting Vertical:V/DI V,A C/DC/GN D,CH1,CH2,
INV,ALT,CHOPADD
Horizontal : TIME/DIV,x10MAG
Trigger:Source,Slope, AUTO,NORM,TV-V/TV-H
Others:probe(x1/x10),X-Y
Line Power Requirements Operating Environment Accessories
Voltage:AC 220V/240V + 10% Indoor use Power cord--- - - I
(manufactory set) Altitude up to 2000 m User manual---- - ---- 1
Frequency:50Hz or 60Hz Ambient temperature: Probes-- - === === - 2
Power consumption: To satisfy specifications:|0°to 35C(50to 95 F)
Approx..40VA,35W(max.) Maximum operating ranges:0°to40°C(32't0104'F)
Relative humidity:75%RH(max.)non Condensing
Installation Category 11
Pollution degree 2
M echanical Speci fications Storage Temperature & Humidity

-10°to 70°C,70%RH(maxi mum)

Dimensions:310Wx150Hx455 D (mm)
Weight :Approx..8kg(l7.61bs.)

3.PRECAUTIONS BEFORE OPERATING THE OSCILLOSCOPE

3.1Unpacking the Oscilloscope
Theoscilloscopeisshippedfromthefactory atter being fully inspected and tested.Upon receiving theinstrument,
immediately unpack and inspect it for any damages that might have been sustained during transportation.If any sign of
damage isfound, immediately notify the bearer and/or the dealer.

3.2 Checking the Line voltage
These oscilloscopes will operate onAC 220V or 240V setted by manufatory.Before connecting the power plugto anACline
outlet, make surethe voltageiscorrect correspondingtotheline voltage. Note: the scilloscope may be damaged if itis
connected tothe wrongA Clinevoltage.

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

Replace therequired fuses shown bel ow.

Linevoltage Range Fuse
T 0.5A

AC 220V 192~242 250V
T 0.5A

AC 240V 216~266 250V

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




3.3 Environment
The normal ambient temperature range of thisinstrument is0to 40°C(32"to 104'F).Operation of theinstrument above this
temperature range may cause damage to the circuits.
Do not use theinstrument in a place where strong magnetic or electric field exists, suchfields may disturb the measurement.

3.4 Equipmentlinstallation, and Operation
Ensurethereisproper ventilation for the holeventsin the oscilloscope case.
If this equipment is used in amanner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

3.5 CRT Intensity
To prevent permanent damage to the CRT phosphor, do not make the CRT trace excessively bright or leavethe spot
stationary for an unreasonably |ong time.

3.6 Withstanding voltages of Input Terminals
Thewithstanding voltages of theinstrument input terminal sand probeinput terminals are as shown in thefollowing table.
Do not apply voltages higher than these limits. When set probe switch at |:1,the maximum eff ective readout is160V pp
(56Vrms at sinewave).When set probe switch at10:1,the maximum effective readout is400Vpp(140Vrmsat sine wave).

Input terminal M aximum input voltage

CH1, CH2,inputs 400V (DC+AC peak) CAUTION. To avoid instrument damage,
EXTTRLGIN input 400V (DC+AC peak) do not exceed maximum input voltages.
Probeinputs 600V (DC+AC peak) Maximum input voltages must have

Z AXISinput 30V peak frequencies less than 1 KH z.

If an AC voltage which is superimposed on aDC voltage is applied, the maximum peak value of CH | and CH 2 input voltages
must not exceed +or-300V.So for AC voltageswith amean value of zero volt the maxi mum peak to peak valueis 600V.

Figure 4-1
620R/640R/650R Front Panel
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Figure 4-2

620B/640B/650B/5620N F/620BF/640BF/650BF Front Panel
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620R/640R/650R Rear Panel
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4.OPERATION METHOD

4.1 Introduction of Front Panel

FOCUS.....oiviiiiieiiiiiiii e (3)
For focusing the trace to the sharpest image.
TRACEROTATION.............. (4)

Filter for ease of waveform viewing.

Vertical Axis:
CHI(X)Iinput..........cevviiiinnns 9)

Vertical input terminal of CH1.Whenin X-Y operation,X-axisinput terminal.
CH2(Y)input....ccovveiviiiniiinnnn. (20)

Vertical input terminal of CH2.Whenin X-Y operation,Y-axisinput terminal .
AC-GND-DC.....cooovevveeverrn (10)(18)

Switch for selecting connection mode between input signal and vertical amplifier.
AC:ACcoupling
GND:Vertical amplifier input is grounded and i nput terminals are disconnected.
DC:DC coupling

VOLTS/iV..coieoiiiiiiiiniiee, (8)(21)
Select thevertical axissensitivity, from 5mV/div to20V/divin 12 ranges.

VARIABLE.........cooemn.. (13)(17)
Fine ad justment of sensitivity, with afactor of>1/2.5 of theindicated valueWhen inthe CAL position, sensitivity is
calibrated to indicated vaue.
AV POSITION................. (11)(19)
Vertical positioning control of trace or spot. Whenthisknobispulled out(x5 MAG gate), the amplifier sensitivity is
multiplied by 5.
VERTMODE...........ccon..... (14)
Sel ect operation modes of CHI and CH2 amplifiers.
CH2L:Theoscilloscope operates as a single-channel instrument with CH1 alone
CH2:Theoscilloscope operates as a single-channel instrument with CH2 alone.
DUAL:The oscilloscope operates as adual-channel instrument both CH1and CH2.
ADD:Theoscilloscope displays theal gebrai c sum (CHI+CH2)or difference(CH1 -CH2)of the two signals.
The pushed in state of CH2 INV(16)button isfor thedifference(CHI-CH2).
ALT/CHOR......coovvecrrerrecrnnne. (12
Whenthisswitch isreleased inthe dual-trace mode, thechannel | and channé 2 inputsare alternatel y displayed (normal ly
used a faster sweep speeds).
Whenthisswitch isengaged mthe dual-trace mode,the channel 1 and channel 2 inputsare chopped and displayed
simultaneously (normally used at slower sweep speeds).
CH2 INV..ooveee e (16)

InvertstheCH2 input signal when the CH2 INV switch modeis pushedin The channd 2 input signal in ADD modeand
the channd 2 trigger signal pick off are also inverted.

12



Triggering:

SOURCE........cceevnee (23)

Select theinternal triggering source signal,andthe EXT TRIG IN input signal.

CH I:When theVERT MODE switch (14)issetinthe DUAL or ADD state,select CHI fortheinternal triggering source
signal.

CH2:When theV ERT MODE switch (14)issetinthe DUAL or ADD state,select CH2 for theinternatriggering source
Signal.

LINE:To select the AC powerlinefrequency signal asthe triggering signal.

EXT:Theexternal signal applied throughEXTTRIG IN input terminal (24)is used for the external triggering sourcesignal.

SLOPE......covvenee. (26)
select thetriggering slope.
"+":Triggering occurs when the triggering signal crossesthetriggering level inpositive-going direction.
"-": Triggering occurs when the triggeringsignal crossesthetriggering level innegative-going direction.

TRIG.ALT............. (27):
WhentheV ERT MODE switch (14??isset intheDUAL or ADD state,and the SOURCE switch(23)is selected at CH | or
CH2,withthe engagement of the TRIG. ALT switch(27),it willalternately select CH1& CH2for the interna triggering
source signal.

LEVEL.....ccoovennee. (28)

To display a synchronized stationary waveform and set astart point for thewaveform.
Towards:"+":The triggetinglevel moves upward on the display waveform.
Towards:"-":The triggeting level moves downward on the display waveform.
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LOCK..ccosoviviririieeeineeeenn . (22)
click (28) by fully clockwisepositien, thentriggringlevel isautomatically maintained at optimum value irrespective
Of thesignal amplitude, requiring no manual adjustment of triggering level.

TRIGGERMODE........cccocco.... (25)

Select the desired trigger mode.

AUTO :When notriggering signal isapplied or whentriggering signal frequency islessthan 25Hz,sweep runsin
thefree run mode.

NORM :When no triggering signal is applied, sweep isinaready state and thetrace isblanked out. Used primarily
for observation of signal that frequency islessthan 25Hz.

TV-V :Thissetting isused when observing the entire vertial picture of televisionsignal.

TV-H:Thissetting isused when observing the entire horizontal picture oftelevision signal.

(BothTV-V and TV-H synchronize only when the synchronizing signal is negative.)

TimeBase

TIME/DIV ..o (30)

Sweep timeranges are availablein 20stepsfrom 0.2 us/div to 0.5 g/div.

X-Y:This position isusedwhen using theinstrument asan X-Y oscilloscope.

SWP. VAR ..oovvcerreerevreeeennnn(32)
Vernier control of sweeptime. Thiscontrol worksas CAL andthe sweeptimeis calibratedto the value indi cated by
TIME/div of sweep can bevaried continuously when Shaftis out of CAL position. Thenthecontrol isrotated in the

direction of arrow tothefull, the CAL stateis produced and the sweep timeiscalibrated to theval ue indicated by TIME/DIV.

Counterclockwise rotationtothe full delaysthesweep by 2.5time or more.

<«» 'POSITION......c.cooveeeaenn.e (35)
Horizontal positioning control of the tace or spot.
XLIOMAG. ...t (33)

When the buttonis pushed in, amagnification of 10 occurs.



CAL.croerrrrrnnn: (1)
Thisterminal deliversthe calibrationvoltageof 2 V p-p,approx |kHz, positive squarewave.
GND...oorrrrree (15)

Ground terminal of oscill oscope mainframe.
FAMILY......... (45)
Display asynchroninzed signal frequency (modelshave thisfunctiononly)

4.2 Introduction of Rear Panel

CH1 SIGNALOUTPUT...ccevveccrrenne (38)
Deliversthe CHI signal with avoltage of approximately 20mV per divintoa50- ohm termination.Suitablefor

frequency counting,etc.

Fuse rating is shown in Page 6.
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4.3 Basic Operation--Single-channel Operation

Before connecting the power cord to an AC line outlet, make sure that the working voltage of the instrument is correct
correspond to the AClinevoltage. Setthe switches and controlsof theintrument as shown below:

Item No Setting Item No Setting
INTEN (2 Mid-position SLOPE (26) +

FOCUS 3 Mid-position TRIGALT (27) Released
VERTMODE | (14) Chl TRIGGERMODE|(25) AUTO o
ALT/CHOP | (12) Released (ALT) g/'\\IAP_E\//DE'Q/ Egg; gZTiicsi con
POWER ) Disengage position (OFF) | | qp-pogiTION (35) Mid-position
CH2INV (16) Rel eased XI0 MAG (33) Released
AV POSITION | (11)(19) Mid-position LEVEL (28) Locked
VOLTS/DIV (8)(21) 0.5V/DIV

VARIABLE (13)(17) CAL (clockwise position)

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

SOURCE (23) CHI

After setting the switchesand controlsas mentioned,connect the power cord to the AC line outl et,and then continue as follows:

1)Engagethe POWER switch and make sure that the power LED isturned on.In about 20seconds,atraewill appear on the
CRT screen. If no trace appearsin about 60 seconds, counter check the switch and control setting.
2)Adjustthe traceto an appropriate brightness andimage with the INTEN control and FOCUS control respectively.



3)Alignthetrace with thehorizontal center line of the grati cule by adjustingthe CH 1 POSITION control and TRA CE
ROTATION control (adjustable by screwdriver).

4)Connect the probeto the CH1INPUT terminal and apply the 2V p-p CALIBRATOR signal to the probetip.

5)Set the AC-GND-DC switch tothe AC state.Awaveform asshown inthefigure 4-4
Will be displayed on the CRT screen.

6)Adjust the FOCUS control so that thetrace image appears sharply.

7)For signal viewing,setthe VOLTS/DIV switchand TIME/DIV switchin appropriate
positionsso that signal waveformisdisplayed clearly.

8)Adjust theAY POSITION and<4 »POSITION controlsinappropriate positions so that the
displayedwaveform isaligned with the graticule and voltage (V p-p)and period (T)can be
read conveniently. Figure 4-4

The abovearethe basic operating procedures of theoscilloscope.ltisfor single-channel operation with CH1.Single-channel
operationwith CH 2 can also be achievedin asimilar manner.Further operation methods areexplained in the subsequent pages.

4.4 Dual-channel Operation

Changethe VERT MODE switchto the DUAL states so that trace(CH2)is al so
Displayed (The explanationin the proceeding section isof CH1).At dlis state of
procedure,theCH | trace isthe squarewave of the calibrator signal and the CH 2

— [ =1 . |1 Signalof CH1
traceisastraight linesinceno signal is applied to this channel yet. — -

Now, applythecalibrator signal to thevertical inputterminal of CH 2withthe
probeasisthecasefor CH1.Set the AC-GND-DC switch to the AC state.Adjust — [ B ] [ SignalofCH2
vertical POSITION knobs (11)and (19)sothat both channel signal's are displayed
asshownin Figure4 -5

Figure 4-5

When ALT/CHOP switch isreleased (ALT MODE),the input signals applied respectively to CH | and CH 2 appears on the
screen alternatively at each sweep. Thissetting isused when the sweep timeis short in2-channel observation.

WhenALT/CHOP switch is engaged(CHOP M ODE),theinput signal sapplied to CH 1and CH 2 are switched at about 250kH z
independent of the sweep and at the same time appear on the screen. This settingis used when the sweep timeislong in2-channel
observation.

Whenin the dual channel operation(DUAL or ADD mode),the CH | or CH 2 signal must be selected for thetriggering source
signal by meansof the SOURCE switch. If both CH | and CH 2signals areinasynchronized relationship, both waveformscan be
displayed stationary; If not, only the signal selected by the SOURCE switch can be stationary. If the TRIG. ALT push switchis
engaged, both waveformscan be displayed stationary.

4.5 ADD Operation

An algebrai c sum of the CHland CH 2 signal s can be displayed on thescreen by setting the VERT M ODE switch tothe ADD
State. The displayed signal isthe difference between CHI and CH2 signalsif the CH2INV push switch isengaged.

For accurate addition or subtraction, it isaprerequisitethatthe sensitivities of the two channelsareadjusted accurately at
the same value by meansof the VARIABLE knobs. Vertical positioningcanbe madewiththeay POSITION knob of either
channel. Inview of thelinearity of the vertical amplifiers, it ismost advantage to set both knobsin their mid-positions.

4.6 Triggering

Proper triggering is essential for efficient operation of an oscilloscope. The user must be thoroughly familiar with the
triggering functions and procedures.

(1)Functionsof MODE switch:
AUTO: When the AUTO switchisengaged, automatic sweep operationis selected. in automatic sweep operation, the sweep

generator freerunsto generate asweep without atrigger signal. However, it automatically switchestriggered sweep
operation if an acceptabletrigger sourcesignal ispresent. The AUTO position is handy when first setting up the scope
to observe awaveform; it provides sweep for waveform observation until other controls can properly set. Once the
controlsare set, operationis often switchen back to theNORM triggering mode, sinceitismoresensitive. Automatic
sweep must be used for DC measurements an signals of such low amplitude that they will not trigger the sweep.
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NORM:The NORM switch providesnormal triggered sweep operation.The sweepremainsat rest until the selected trigger source
signal crosses the threshold level set by the TRIG LEV EL control.Thetrigger causesone sweep to be generated,after which
sweep again remains at rest until triggered.In the NORM position,therewill be no trace unless an adequate trigger signal is

present.Inthe ALT modeof dual trace operationwith NORM sweep selected,there will betrace unless both channel 1 and 2
signalsare adequatefor triggering.

TV-V:Settingthe MODE switchto the TV-V position permits sel ection of vertical sync pulsesfor sweep triggeringwhen
viewing composite videowaveforms.Vertical sync pulsesareselected as trigger to permit viewing of vertical fields

and framesof video.A sweeptimeof 2ms/DIV isappropriatefor viewing fieldsof video and 5ms/DIV for complete
frames(twointerlaced fiel ds)of video.

TV-H:Settingthe MODEswitchtothe TV-H positionpermits selection of horizontal sync pulses for sweep triggering when
viewing composite video waveforms. Horizontal sync pulsesare 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 theexact number of waveformsdesired.

This oscilloscope synchronizes with only (-)polarity,thatis,the sync pul sesare negative and the video is positiveas shownin
Figure4-6.
(2)Functionsof SOURCE switch:
Thedisplayed signal itself or atrigger signa which hasatime
relationshipwith thedisplayed signal isrequiredto be appliedto the
trigger circuit todisplay astationary signal on the CRT screen.
The SOURCE switchis used for selecting such atriggering source. Figure4-6

CHI/CH2: Theinternal trigger method which isused most commonly. The signal appliedto thevertical input terminal is
branched off from the preamplifier andisfed tothetrigger circuit through the VERT MODE switch. Since the triggering
signal isthe measured signal itself, a stablewaveform can bereadily displayed on the CRT screen. Wheninthe DUAL or
ADD operation, thesignal selected by the SOURCE switch isused as the triggering source signal.
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Line: The AC power line frequency signal isused as the triggering signal. This method i s eff ective when the measured
signal has arelationship 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 has a peri odic relationship with respect to the measured signal isused.Since the measured signal isnot used
asthetriggering signal ,thewaveforms can be di splay ed more independent than the measured signal.

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

A sweep trigger isdevel oped when thetrigger sourcesignal crosses a preset thresholdlevel .Rotation of the TRIG LEVEL
control variesthe thresholdlevd.Inthe"+"direction,thetriggering threshold shiftsto amorepositivevalue,and inthe"-"
direction,the triggering threshold shifts to amore negative value.W hen the control is centered, the threshold level is set at
the approximate average of the signal used as the triggering source.

TheTRIG LEV EL control adjuststhe start of the sweep toalmost any desired point onawaveform.On sinewavesignals,
the phase at which sweep beginsisvariable.Notethat if theTRIGLEVEL control isrotated toward i ts extreme+or-setting,
no sweepwill be developedin the NORM trigger mode because the triggering threshold exceedsthe peak amplitude of the
syncsignal.

Whenthe TRIG SL OPE switch is set to the (+)position(up), the sweep is developed from the trigger sourcewaveformasit
crosses the threshold level in apositive-going direction.When the TRIG SL OPE control is set tothe(-)position (down),a
sweep trigger is developed fromthetrigger sourcewaveform asit crossesthethresholdlevel in anegative-going direction.

Thisswitch selects theslope (polarity) triggering signal asshowninFigure4-7.
TRIGLEVEL LOCK

.Slope'-"Range
Adjust level(28)to fully clockwise,thetriggering level islocked at a fixed (Sope Range > Level
value,and stable triggering ismade without requiring level adjustment. ‘

ThisTrigger level lock functionis effective whenthe signal amplitude \/

onthescreen or the input voltage of theexternal triggering signal iswithin
the following range:

620B/5620NF/620BF/620R: 640B/650B/640B F/650BF/640R/650R: -
50Hz -- 2MHz:=1.0DIV 50Hz-- 20MHz:=1.5DIV Figure 4-7
2MHz --20MHz:=2DIV 20MHz--50MHz := 3D IV
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(4)Functionof TRIGALT switch:

TheTRIGALT switchis used to select alternate triggering and aternate display when the DUAL-trace VERT MODE is
Selected (the switch has oneffect inthe CH1,CH2,or ADD modes).In thealternate triggering mode (when dual-trace operation
is selected),the trigger source al ternates between channel | and channel 2 with each sweep.Thisis convenient for checking
amplitudes,wave shape,or waveform period measurements,and even permits simultaneousobservation of two waveformswhich
arenotrelated infrequency or period.However,this setting is not suitable for phase or timing compari son measurements.For such
measurements,both tracesmust betriggered by the same sync signal.

Whenthe CHOP and the TRIG ALT switches are both engaged during dual-trace operation, synchronization of the display isnot
possible becausethe chopping signal becomes thetrigger.Usethe ALT modeby itself, or select CH1lor CH 2 as trigger source.

4.7 TIME/DIV Control

Setthe TIME/DIV control to display thedesired number of cycles of thewaveform.If there aretoo many cycles displayed for good
resolution,switchto afaster sweep speed.If only alineis displayed, try aslower sweep speed.Whenthe sweep speed isfaster than
thewaveform being observed,only part of it will be displayed,which may appear as astraight line for asquare wave or pulse
waveform.

4.8 Sweep Magniftcation
When acertain part of the displayed waveform isneeded tobe expandedtimewise,a faster |
sweep speed may be used.However,if therequired portionis apart from the starting point [TrrvTvvv]

of the sweep, therequired portion may run off the CRT screen. In such acase, push in 10x magnification
thex10 M AG button. When this hasbeen done, the displayed waveformwill be —
expanded 10times totheright and left with the center of screenasthecenterof |/ - -frrroio i ] - -
——————————— |
expansion. The sweep timeduring the magnification operationisasfollows: : ‘ I T | ‘ : |
! O
(Valueindicated by TIME/DIV switchk1/10 7--  peiriar ! 7=
Thus, the unmagnified maximum sweep speed(lusec/DI1V)can beincreased Any part can be covered by
wi th the magnification asfollows: means of POSITION control
lusec/DIV x1/10=100nsec/DIV Figure 4-8
21
4.9 X-Y Operation Y axis(CH 2)
Set the TIME/div switch to X-Y position.Then the instrument works as an
X-Y oscilloscope.Each input is applied to theinstrument as foll ows.
/] X axis
X-axissignal(horizontal axissignal):CH 1 INPUT (D
Y-axissignal (vertical axissignal):CH2 INPUT.

Note:When high frequency signasare displayed inthe X-Y operation,pay Figure 4-9

attention to the frequency bandwidths and 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 electronic graph of two instantaneous voltages.The display may be a direct comparison of the two
voltages such as a vectorscope display of video color bar patterns.However,the X-Y mode can be used to graph almost any
dynamic characteristic if a transducer is uesd to change the characteristic( frequency,temperature,velocity,etc.)into a voltage.
One common application is 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 1becomes the X-axis
input and channel 2becomestheY-axisinput.

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

3.Adjust theamount of vertical(Y-axis)deflectionwiththe CH2VOLTS/DIV and VAR controls.

4.Adjust theamount of horizontal(X-axis) deflectionwith theCHIVOLTS/DIV and VAR controls.
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4.10 Calibration of Probe
Asexplained previously,the probe makes up awide range attenuator.Unless phase compensation is properly done,the
displayed waveform isdistorted causing measurement errors.Therefore,the probe must be properly compensated before use.
Connect the 10:] probe BNC to the INPUT terminal of CH1 or Ch2 and set VOLTS/DIV switch at 50mV .Connect the
probe tip to the calibration voltage output terminal and adjust the compensation trimmer on probe for optimum square wave
(minimum overshoot,rounding off and tilt).

Figure 4.10 — — S e . ] 1

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

5.Cursor Readout Operation

The Oscilloscopes 620R/640R has a cursor measurement system for making accurate,direct-readout
voltage,time,and frequency measurements.This method allows you to take measurements by moving the
cursors,which always appear in pairs and reading their different values from the display readout.

5.1 Read Out Panel (see Fig.4-1)

34)PUSH-TRACK:This push-tuning button has two functions:tuning and pushbutton.Pushthe PUSH-TRACK buttonto
select measurement cursor.The selected cursor will has a "V"accompany with it. Tuning the knob to place the cursor to
where you Want.

<> Horizontal | vertical;Whilein P(t,V)mode,Pushing pushbutton to change moving direction, Tuning the knob to
place the cursor.

31)FUNCTION:Function select button,Whilein READOUT ON and P(t,V)OFF mode,Briefly pushing this button to
selectthe measurement function inthe sequence asbelow:
A T/ A T AN a T
4T:Time difference measurement
1/4T:Frequency measurement

V:Voltage difference measurement

selected inthe sequence as follow:
CH1-CH 2-P(t,V)-READOUT-QUIT
Use Function button to change the parameters from x1 to x10 or ON to OFF. Fig.5-1

While in P(t,V) ON mode,Push and tuning this button to place the coordinate and CHlx-_/)l

the point that you want to measure. CH2X1/16

While in MENU mode,push this button to change parameters state. P(L,V)C N/OFEF

For instance:ON/OFF, xI/xI0 and Quit from Menu mode. READOUTIONTOER
QuUIT r

29)MENU Push Menu button to seethe menu listas below.Each time when N -

the pushbuttonis briefly pressed the five measurement parameters will be MENU; ;FUNCTION:SELECT
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5)READOUT INTEN:Thiscontrol knob is used for adjusting thereadout intensity.

5.2.Cursor measurement
L ocation of Readout parametersand display information isil lustrated as below:

measurement Trigger source
parameters: SLOPE
4T 7=3000ms. ! cH1lAUTO  Trigger Mode
14T AUTO
NORM
AV TV-V
TV-H

CH 1lInput mode:

AC
DC AC [1v| pCaAV| Q.5ps ALT| ALT/CHOP
GND CH1 VOLTS/div TIME/div

CH 2V OLTS/div Fig.5-2

5.2.1 CRT readout measurement
In the CRT readout measurement mode,each timewhenthe FUNCTION pushbutton is briefly pressed the measurement
functionswill be selected inthe sequenceasfol lows:

ATeee ol AT A== AT

Set the panel control VOLTS/div and TIME/div at reasonable position and make sure the READOUT parameter in MENU
is ON.(Default isON when power on.)

5.2.1.14T measur ement (SeeFig.5- 3)

a.Repeat pushing Function buttontill AT appeared on theU p-L eft
corner of CRT accompany withtwo vertical dash bar.

b.Tuning PUSH-TRACK knob place the cursor-1 (marked by V)to AT=600.0us 1 f| CH1AUTO
the start point of waveform that youwant to measure. 5 1

c.Push PUSH-TRACK pushbuttonto select cursor-2
(cursor-2 marked by V thistime)

d.Tuning PUSH-TRACK knob place cursor- 2 to theend point of

waveform.read the 4T vaue displayed on CRT.

v Y laMs

NOTE:If the SWEEPVARY isunlocked (TIME/div isun-calibrated),
itwill display a'>"beforevalue of TIME/div ,thenthe AT represent Cursor 1 Cursor 2
the difference div val ue between cursor-1and cursor-2. Fig.5-3

5.2.1.2.1/ AT measurement (SeeFig.5-4)
Sameas AT measurement,but CRT display |/ AT instead of 4T YaT=1667KHz | f| qH1
by push FUNCTION button
NOTE:If the SWEEPVARY isunlocked (TIME/div isun-calibrated),
then thel/ 4T means nothing,CRT will display |/ 4T=?
If cursor-1 and cursor-2 over lapped, 4 T=0,then the value of
I/ AT isgoingto beinfinite.CRT display 1/ AT="?

5.2.1.3. 4V measurement (See Fig.5- 5) Fig-5-4

a.Repeat push Function button till 4V appeared on the Up-left corner of CRT,accompany with two horizontal dash bar.

b.Tuning PUSH-TRACK knob to placethecursor | (marked by V)to the start point of waveform that you want measure
voltage difference.

c.Push PUSH-TRA CK pushbuttonto select cursor 2(cursor-2 marked by V')
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d.Tuning PUSH-TRA CK knob to place cursor 2 tothe end point of waveform. read the ,V valuedisplayed on CRT.
e.Push PUSH-TRACK again to select cursorl and cursor 2(Both of them marked by )tuning PUSH-TRACK knob
Place two cursor to the areawhere you want measure the Vol tage difference.
Note:1)Whenin singlechannel mode, ,V representas V1 or ,V2dependsonwhich channel was be selected.
2)Whenworkingin double channel mode, V islockedon ,V1only.
NOTE:Whenthe VOLTS/div controlsareun-calibrated setting,the ,V measurement valueswill be displ ayed with
divisions.Thereis a">"just beforevalue of VOLT S/div.

When the vertical modeis set tothe ADD mode,if the CH | and CH 2VOLTS/div
control are set to different scales,the measurement results have no actual

A/1=8.000V Ef ey AUTO

meaning,it will display ,V="? \ Cursor-1
_ NAIWANNRARNIANNAAN

5.2.2 Menu Use (Fig.5 - 6) TV R

5.2.2.1 Setthe probe attenuation rate \ [\ Cursor-2

a,Push Menukey to see menu list
b,PushMenukey again to sel ect channel.
c,Use FUNCTION pushbutton to set the attenuation rate Fig.5-5
d,PushMENU key to QUIT,press FUNCTION pushbutton quit the menu.

AQ2V bm$

5.2.2.2 READOUT ON/OFF CHi1x1/1
a,Push Menu K ey to see menulist CH2x/1D

. P(t, V) ON/OFF
b,PushMenuKey to select READOUT ON/OFF option. B HADOT, JOEE
¢,PressFUNCTION pushbutton to select READOUT ON or OFF (Default ison) QUIT

d,PushMENU key to QUIT,press FUNCTION pushbutton quit the menu.

MENU:\|, ;FUNCTION:SELECT
NOTE:When READOUT isOFF,only have VOLTS/div of CH 1/CH 2and
AC,GND,DCisdisplayed.All otherinformation isturn off. Fig.5-6

5.2.3 P(t,v)measurement (Fig.5-7)

a.Push MENU key enter menu list mode

b.Push MENU key to P(t,V)ON/OFF option

c.Push FUNCTION buttonturn P(t,V)ON

d.Push MENU key to QUIT,Push FUNCTION button quit the menu mode.

e.A cross with arrow~—" displayed on CRT, it represent the cursor movement direction. "~—"means horizontal;

"I"meansvertical. Push PUSH-TRACK button change move direction. Tuning PUSH-TRACK to place the cursor to where

youwant. Push FUNCTION button, the marker changed to "+". This point has been defined ascoordinateorigin. All the
following measurement will take this point asreference.

P(300.0us.000V) P(B00.pus.2V)

AC|2v AC|2V ACr1v 0.5ms

. Fig5.7
f.After set up coordinateorigin, Tuning PUSH-TRACK knob to place cursor to the point of measure waveform,then

theP(t,V)displayed on the Up-left corner,
g.After finished P(t,V)measurement,Push MENU to P(t,Y) ON/OFF option.
h.Push FUNCTION button to turn P(t,V) OFF,
i. Push MENU buttonto QUIT,then Push FUNCTION quit of Menu list.




5.2.4 Frequency measurement

620R/640R/650R has builtin frequency account,it can read frequency directly.The value of frequency displayed in the
bottom-right corner.

1.In case of confused results,set TRIG ALT (27)at “out” position.

2.Single Channel:

Setthe Vert MODE (14) to CH1 or CH2,then set Trigger source(23) to the related position.Tuning Trigger Level knob until
one stable and synchronized waveform displayed on the screen,then the frequency value of fl or f2 that appeared on the
bottom of right corner.
3.Double channel:

Setthe Vert MODE (14)to DUAL,then set Trigger Source(23) to related position,Tuning Trigger Level knob until receive
one stable and synchronized waveform, then the value of fl or f2 appeared on the bottom of right corner is the measured
frequency.
4.Line frequency,

Set Trigger Source(23) to LINE,the frequency will represent as fL.
5.External Synchronize signal:

SetTrigger Source(23) to EXT,the frequency will represent as fE.
6.Frequency measurement range:

20Hz~20MHz(5620NF/620BF/620R)

20Hz~40MHz(640BF/650BF/640R/650R)

NOTE:As the magnetic field effecting,CRT readout characters may move out of screen,in this station the readout position
adjustment is required.
V.VAR Vertical adjusting;
@H.VAR Horizontal adjusting
Adjust above two potentiometers move the readout characters to the screen center.These two potentiometer located on the
CRTreadout board.

29

6.MAINTENANCE

WARNING

Thefollowinginstructionsare for use by qualified personnel only.To avoid electrical shock,do not perform any servicing
other than inthe operating instructions unlessyou are qualified to do so.

6.1 Fuse Replacement
If the fuse blows,the power lampindicators will not light and the oscill oscopewill not operate. The fuse should not normally
open unlessaproblem has developed in theunit.Try to determine and correct the cause of the blown fuse.Thereplace only with afuse of the
correct rating and type (see page 6)
Thefuseislocated onthe rear panel (seefig.4-3).

WARNING .For continued fire protection.Replace fuse only with 250V fuse of
the specified type and rating,and disconnect power cord beforereplacing fuse.

6.2 Cleaning
To cleanthe oscilloscope,use asoft cloth dampened in asolution of mild detergent and water.Do not spray cleaner directly on
to the oscilloscope becauseit 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 onany portion of the oscilloscope.
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7.BLOCK DIAGRAM

CH1(X)

INPUT

CH1ATT

CH2(Y)
INPUT

g—v CH2 ATT

CH1

CH2

EXT
LINE

6208
CHISIGNAL (O 620R
ONTPUT +12K
L, CH1 L
PREAMP
| —
CH1
TRIG(X-AXIS) L
PICKEJP AMP) VERT VERTICAL VERTICAL
SIGNAL ,| MODE SWITCH OUTPUTAMP
1 \
CH2
SWITCHING ~ —_——— e —
—> PREAMP LOGIC < »| Z-AXIS L JerTCIRCUIT —
, ! e I
CH 2 IRIG TRIG SWITCH
TRIG PICKUPAMR H.V.SUPPLY
X-AXISSIGNAL
TRISCERINPUT] TRIGGER (A)sweep »|HORIZONTAL HORIZONTAL
GENERATOR GENERATOR SWITCHING OUTPUTAMP|
l FREE RUN
SIGNAL
AUTOCIRCUIT TO EACH POWER SUPPLY<—ACLINE
BLOCK ‘ —
LINETRIG S0/60Hz
2Vp-p/1KHz O——CALIBRATOR
SQUARE-WAVE

Specifications are subject to change without notice.
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