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Portable Oscilloscope
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GENERAL

The type ¥J4241 is a transistorized dual- race portable
omcilloscope that partly adopts integrated circuits. Tt
combines small size and light welght with the ability 4o
make precision waveform measurements.

Its vertical system provides O - 10 MUz bandwid+h and
the deflection factors from 0.01 to 5 V/div. When magnified,
its highest deflection factor is 2 mv/div.'vlts horizontal
defiectioﬁ system provides calibrated sweep rate from 0.2 us
to 100 me/dive A % 5 horizontal magnifier allows gach sweep
rate to be increased 5 times and provides a maximum sweep

rate of 40 ns/div in 0.2 us/div position.

Recause it has two identical vertical input channels,
it can not only be used for gqualitative and guantitative
heasurement, but the phzise of two relevant signal which have
same frequency as well. The XJ4241 also has the fneticn
of Y5-X which can be used to diecplay the Ii=sajous figurs,.
Therefore, XJ4241 is a useful +est instrument for production,
maintenance and adjus*ment of electronic appliances, such as
television set, tape-recorder and radic eic. In additioen,
it can serve as a monitering instruiony for programme control

machinss.
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SECTION 1.

SPECIFICATIONS

Characteristics

rerformance Reguirements

VERTICAL DEFLECTION SYSTEM

peflection Factor
| Range

0.01 v/div to 5 v/div, 9 steps,
in a 1-2-5 gejuence.

!‘——f g
i Accuracy

5%

' Renge of V/div VERNIZR
: Control

Continuously variable between
settings. Increase deflection

factor by at deast 2.5 to 1.

Accuracy for x 5 MAG. + 10% ;
; Randwidth
| TC Coupled 0. to 10 MHz -3dB
| AC Coupled 10 Hz to 10 MHz ~3dR
| Input Characteristics ,
Resistance 1 M0t 5%
Capacitance 35 PF or less

,Maximuh Input Voltage

250 V (DC+AC
5 DC+AC, 1)

. Step Response

0,01 v/div| 0.02 v/div| 0.01 v/div

|
]
%
!
!
{
i
|
lDrift
i
|

(x5 mag.)
Risetime 35 ns 35 ns 50 ns
Overshoot 5 % —— ——
1 div/h or less in 0.0l V/div (not

x 5 mag.){after 1h pre-warming
time under normal temperature)

Channel Interference

e

1:25 or less (5 VHz)

- HORTZONTAL DEFLECTION SYSTEM

{ Sweep Rate

0.2 us/div to 100 ms/div, 2 x 9
ateps, in a l-2-5 sequence.
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Accuracy

Unmagnified | Magnified x 5

+5 4% + 10 %

ERNI®R Control Range

Continuously variable between
calibrated setting. Extends the
sweep rates by at least a factor
of 2.5.

Sweep Linearity

10 % or less in 1 ms/div setting
(3o not include mag.)

Trigger Sensitivity

Mode |Univ|Preguency rangeMin.Volt,.

Int . Ext.

ms 10Hz - 20¥Hz ldiv,5vpm

. . P
VO 8 I0Hz - 5 Muz 1@ivt5vp

-B
HF | us EMEz - 10MHz 1div

Yo-X Frequency Response

10 Hz - 100 KHz ~3dB

AC Coupled
Maximum Input Voltage 5 V__
(RXT TRIG) p-p
CATHODE -~ RAY TUBE

Type

- 953150714 rectangular screen.
(3 inches, internal graticule)

Useful Sersen”

6 xz 10 div (1 div = 6 mm)

Reletive Humidity

OTHERS
Calibration Signal Square wave
Fregquency 1xruz 229
Amplitude 1v 24
ip v p'_p P
Pavironmental Condition
fmbient Temperature -0 - + 40°C

90 % or less {+ 40°%¢)

Power Supply

220 v £10 %, S0 Hz 15 %

Apparent Power

Approx. 44 VA. (Power consumption
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approx. 18 W).

Prewarming Time

10 min, above 0°%c
20 min, 0°C or under 0°C.

Dimension 240 w x 122 H x 280 T mm.
weight Approx. 3.8 K&.
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SRCTICN 2. DRTCRIPTICH CF PANEL CONTROLS

PULT. ON ——= Power switch (1K3):
TNTEN (1W7):

A combination control that “urns instrument power on
or off (pull ON - push OFF) and also contrcls *he bright-
nesa of the display.

Power Indicator Lemp (ZRGL)s
When this lamp goss on in rod, i% indicates that power
switch is on and the instrument 1s connecied to a powver

. SOUTCe .

TOCUS (Wil

To focus the trace or spot on the 7RT acreen,
PULL ——— Calibration signal switeh (K1,¥?):

Vhen the switch is pulled out, the C72 provides 1XHz,
1V calihration =ignal.
Ju(cr2)

Qutput of calibration signal.
Astigmatism (W2) (Rear panel):

Used in conjunction with the FOCUS control to ohtain
a well-derined display.
SWP CAT (W4). ,

Adjust the sweep voltage of horizontal amplifier for
calibrated sweep rate.
X POSITION (W5):

Controls horizontal position of display. Pull MAGxS5.
v/div (20%L)s

Y1 vertieal atienuator.

It selects vertical deflection factor from 0.01 Vv/div
- 5 V/div in 9 ctepn,

VERNTISP (120W1):
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10.

11.

12.

13,

14,

15.

16.

17.

18,

19,

Y, variable potentiometer.

A control knob for fine, continuousr attonuation of
input signal. Tor guantitative measurement of +he input .
signal, this knob should be set in the CAL position (full
clockwise)., ' '
v, (20C71):

Y1 input socket.

Y

Ground terminal of the instrument.
7, (20C7101):

Y2 input socket.

VERNIER (20w101):
Y, variable potentiometer.

v/div (20K101):
Y2 vertical attenuator.

BAL (21wl):
Y1 balance., .
Sercewdriver adjustment to balancs the. input amplifier
in different positions of the V/div switch.

POSITION (21w2):

Y, poaition. ‘

A control to adjust the vertical position of the
trace or spot.

BAL (22vWl):
.Y2 balance,

POSITION (22w2):
¥, position.

Vertical Mode Switch (20%2):
It is a seven-step (seif-locking) button switch.

a. AC/DC switch (left) (20K2A):
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Y, input coupling.

Selects method of coupling input signal to input
amplifier.

In the AC position (button in) of this push-push

- switch, signals are capacitively coupled to +the vertical
amplifier. The NC component of the input signal is
blocked.

In the NC position (button out) of the push-push
ewitch, all components of the input signal are passed
to the input amplifier. ‘

b. GND (left) (20%2B):

Y1 ground .

In the position (button in) of this push-push switch,
the input of the vertical amplifiér is disconnected from
the input connector and grounded to ald in determining
the ground pot=antial of the display.

s AC/TC (right) (20K2G):
¥, input coupling.
de GND (right) (20K2F):

¥, ground .

2. Y2/Y1, Y2—X/NORI\E, BOTH/STHGLE (middle) (20K2¢-1):

Vertical operating modc selection. '

These three push-push huttons determin vertical
operating mode ac follow tnble:

Sweep rate unit kode
SINGLE BOTH me CHOP
us ALT
NORM ¥y-X HORM Yz—X
Display channel Y,-Y| Int. trigeer Y,-Y
Y1 source Y ,-X
Y Yu=X v o Lissajous figures
! 2 1 can he shown
Display channellY,-Y| Int. “rigger|Y,-Y
¥, = source




Note: When two Iissajous figures are displayed, the trigger
sweep mode should be set in HF if operating mode is AIMT.
And the sweep should he stoped if operating mode is CHOP.

20. t/div (30¥1):
Sweep raté switch from 0.2 - 100 in 9 steps. TIie
unit is determined by sweep time unit switch.

2l. VERNTER (30Wl):
Fine control of the sweep time.

22. STABILITY (31W3):
It is used for cortrolliing the operation mode of *he
‘aweep circuit. In normal condition, it sheuld e set in
the state of waiting trigrer. And then, if you adjust
TEVEL knob, the stable waveform will be displayed on the
screen.

23. LEVEL (31w2, 31K1):

| Select the amplitude point on the trigrer sismal at
which the sweep is triggered. When this knob is pulled
out, the sweep is in free run state (777},

-

INT: The input signal applied %o vertical amp:
the triggering signal.

BXT: The signal applied to EXT socket beccmes the “rigger
signal. '

24, INT/EXT ==- Trig. source select switch (IX1):

ifier hecomes

25. us/ms ~e- Sweep rate unit switch (72K1;:

when the switch is set to "ms"(button out), the unit
of the sweep switch(t/div) is ms. Meanwhile, i%s vertical
operating mode is CHOP when two *race displaying mode is
selected.

when the switch is set to "us"{button in), the unit
of the sweep switch(t/div) is us. Meanwhile, its vertical
operating mode is ALT.
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-/ + ~—= Triggering slope Switch (iy2)s

gelects slope of *he triggeyr signals shich starts
the sweep.

X7 (CZ1):
Input socket for external triggering signal.

mrace Rotation (W3) (Rear panel):
gerewdriver adjustment to align trace with horizontal

graticule linese.
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SECTION J. OPFRATING INSTRCTIONS

3.1 Pre-start Operation

The XJ4241 1s designed to be used with a single-phase,
three-wire AC system. If a three to two-wire adapter is
used to connect this instrument to a two-wire AC power
system, be sure to connect the ground lead of the adapter
to earth(ground). PFailure to complete the ground system
may allow the chassis cf this instrument %o be slevated
above ground potential and pose a shock hazard.

Before connecting the instrumont to the AC power source,
you should check the line voltage: AC 220V # 10%, Because

- XJ4241 adopts switch power circuit (no line power transe

former), it can works well on AC 1850V or DT 200V, hut not
above AC 250V,

It is recommended for the cverators %

o -
" themselves with the contents of this Operators Manual,
‘especially the ssctions Specification, Doscription of

)
Panel Controls and this section in order o utilize the
oscilloscope.
The following steps demonstirate the use of the controls
and connections of the XJ4241.

Place the power switeh off (push in) and insert the
power cord plug into the line outlet. Then put the front
panel controls as follows:

INTENSITY Fully counter-clockwiszs
FOCUS _ Centerad
AST. Centersd
Vertical Mode Switch ALYl out
Y, &Y, V/div 0.2 vjidiv
' Y1 & Yg VARIABIE CAL
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Trig. Slope Switch +

Sweep Rate Unit us

Trig. Source Select Switch INT,

t/div 100

LEVEL Pull out

¥, & Yy Position Midposition
X Position , Midposition

Pull the power switch on. The instrument becomes
operational several seconds after it ie switched on.
Tarn the INTENSITY control ¢lockwise until the desired

intensity is ottained.

Connect the calibration signal to the input of Y, and
Y2 with proper wire. Adjust trigger LEVEL to synchronize
the waveform. A waveform shown as Fig.3.1l should be
displayed. Then, you can do any measurement that you
want.
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Fig.3 1 A Square Waveform in
Normal Condition

3.2 Time Measurement

1. Time Interval Measurement

- 12 -
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The time interval between two optional points on a
waveform can te read directly from the t/div indication.
For timeintervalnwaqurement, proceed as below.

Set the sweep time VERNIER control in the CAL position
and display a stable triggered waveform. Set the t/div
switch in a position which facilitates reading of distance
D as shown in Tig.3.2.

st

ER N ) 3.3
-

+

—

+

LU ST NR A 0L AE TN ST S V00 S WE T8 U T §
LELELE B 20 2 B OE SR B SR I AL RE SR IR B )

V/div

o Jodirbd e drdade bednfodnd
L \lll TTrveTy

g N
412
TUTTTrY

ph et g0
Ty

13
T

Fige3.2 Time Interval Measurement

The time interval between the two points is calculated
from equation (3-1).

Time D (sec) t/d4iv indication (sec/div)
x dimtance between the two points on graticule
x reciprocal of MAG switch value (3-1)

The reciprocal of the megnifier value is 1 when the
display is not magnified and it is 0.2 vwhen magnified.

2+ Risetime Measurement

If the fregueney of signal is higher than the sweep
frequency, the risetime of pulse front edge can be
measured.
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Het the controls as follows:

Y VERNIER CAL

Y input coupling AC or DC
Trigger source INT
Trigger slope -

t/div switch 0.5 us/div
X MAG. x5

Adjust to produce a display exactly five divisions in
amplitude.

Center the display around the center norizontal line
with the vertical POSITION control.

Adjust the LEVEL control to obtain a stable display.

By means of the horizontal position control, move the
waveform so that its lower 10% level crosses the vertical
center line of the graticule. Read the distance from the
vertical line to the point where the rising edge crosses
the upper 10% line. The rise time T, can be obtained by
equation (3-2). (See example in Fig.3.3)

NN RERE RN ISR IENS]
RSN RRAR] IS RN ARER)
- \
]
PR
i

3
o,
o
5div

ittt
B LERAN

0.5div

143
IRREE LI LR

Fige. 3.3 An Txample of Rise Time Measurement
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T =& x 0.2 x 0.5 us (3-2)
=1,6 x 0.2 x 0.5 us = 0.16 us = 160 ns

Wwhen the rise time of the measured pulse is three
times larger than that of xJ4241 (35ns), the effect of
the latter on the former is negligible. When the former
however, the effect of the latter will

is very short,
in such a case, the measured value must

cause errors.
corrected employing egquation (3-3).
p_ = 72-m7 (3-3)
r A = bl
Tr: True value
Tpot Measured value

Tr1’ Rise time of XJ4241

For example as above:

ri

- f 2 2 _
Tr = [T.p = Tr1 = 156.,1 ns

3,3 phase Measurement
The phase shift of a network, €.Z. lagging phase of
sinewave after passing'through an szmplifier, can be-measureﬁ
with the oscilloscope in a manner as follows.

Top = 160 nss T.. = 55 18

Method A:

set the trigger sourcs select switch to EXT, connect
o the Y1 input socket and external triggewr
input socket respectively. Adjust the LEVEL control to
obtain & stable display. And then adjust the t/div switch
and X position control to situate the waveform shown as
Fig.3.4. It one cycle of the signal is T div. Leaving
the settings of the controls wnchanged (trigger source
select switch, t/div, VERNIER, LEVEL, X POSITION). Connect

lagging signal B instead of leading signal A to the *:Z,i
input socket and read the distance be

a lead signal A t

tyeen P and P' (D).

- 15 -




The phase shift ¢ of these two simals is

¢ = x 360° (3-8
E: 1
DANUILE: Va
L3I /
WA \k‘ugsﬁk’“A%&H}y:‘w
Ry AN
) N
N m'\t!{ﬁ%_
= o | ¢
E
= |
L

Fig.3.4 Phase Measurement of Two signals
of Same Freguencies

Method B:

Because the phase between fwo vertical channels of
this instrument is very small, you can measure the phase
of the signal by using "AI™" mode ("CHOP" mode can be
used when the frequency of the signal is lower). The
first several steps are just same as method A. You can
connect lagging signal B %o the ¥, input socket instead
of connectting it o ¥, input socket. Also, the ' phase

o o
is =‘g‘ X 360 (55‘8 Flgoﬁ o‘g-)o
Method C: Tissajous Figures
get the vertiecal made switch to Y2—x and eonnect the

leading signal A tO07 . And adjust the amplitude of the
signal so that the abscisea of the waveform is A in dive

- 15 -
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Then connect the lagging signal B fto the Y1 input socket,
and adjust the V/di- and VERNIE® controls $ill the amplitude
of the waveform is =zleo exactly A in div (see Pig.3.5). 1If
the distance on hurizontal center line 18 B indiv, the phase
shift between two signals is

= arcsin —% (3-5)

Jo—
B S
“TTTT

i

A

4+ ™

\L

&
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\Jl! 11
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P,

\
\

1re e by alee

b~ 413

Fig. 3.5 Lissajous Figure

When the frequency of the signal iz lower than 300 Hz
or higher than 100 KHz, there is a intrinsic phase between
the horizontal system and vertical system of the instrument.
On this condition, you cen use YZ-Y/YZ—X Lissajous Figure
to caleculate the intrinsic phase. Then, you can deduct it.

Voltage Measurement

For direct reading of voltage values in quantitative
measurements from the V/div indication, the VERNIER cunbtivs
must be turned fully clockwise.

- 17 -




le DC Voltage Measursment
For ITC voltage measurement, proceed as follows:

Display a trace in the free run mode and selesct a fast
sweep time so that the trace will appear steady. Set the
"GND" switch in the ground state. Now the vertical position
of the trace represents the reference line (zero volt level).
Move the zero volt level %o a position convenient for measure-
ment. Then, set the AC/DC switch to the NC state (push out
the "GND" syitch), =pply the T¥ signal to the instrument,
and read the distance between the displayed NC signal level
and the zero volt level on the graticule.

If the signal level is deflected bheyond the viewing area,
turn the V/div switch to a position where the signal level
reading can be conveniently made.

The signal voltage can be known by using equation (3-5):
Voltage V) = V/div indication x H (div) (3-5)

"H(div)" denotes the deflection distance from the zero
volt level to tho deflented zignel level.

When 10:1 probe is used:
Voltage (V) = V/div indication x 10 x H (div) (3-6)
2. AC Voltage Measurement

If the AC/DC switch is set in the 7NC position to measure
an AC signal superimposed on a DNC component and if the DC
component is large as compared with the AC companent, the
AC component may be deflected off *he viewing area due to
the large DC component.

In sush a case, it may be possible to bring the AC
component waveform back into the viewing area by turning
the vertical position control. Also, it is possible to
bring back the waveform by turnirg the V/div switch so tha’

]
w
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the overall waveform amplitude is reduced. With such a
reduced deflection amplitude, however, accurate measurement

can not be expected.
For accurate measurement in such a case above, the
AC/DC switch must be set in the AC position so that the

DC component is eliminated and the AC component alone
can be displayed with a sufficiently large deflection _

amplitude for accurate measurenent.

Nenoting the display amplitude with "H div", the AC

voltage can be calculated employing equation (3-5) or

(3-6) represents the peak-to-pesk voltage (Vb_p). For
calculation of the effective voltage (Vr.m.s.)’ equation
(3-7) must be used.

) - valtagev(V " ) (3~7)

Voltage (Vr’m.s. = .

3« Instaneous Voltage Measurement

A reference level is needed in instantaneous voltage
measurement. Normaliy, the refersnce level can be the
earth potential or other reference level,

Proceed as follows:
Connect the reference level to the instrument by

testing probe. Pull the "LEVEL" out. Adjust vertical
POSITION to move the trace on proper position of the
screen (reference level)., And then, the vertical POSITION
can not be moved.

Connect the testing probe to the signal which would
be measured. Push in the "LEVEL" and adjust it to obtain
a stable displayed waveform. Read the distance B (div)
between the reference level and the point on instantan-

eous waveform,

The instantaneous voltage (v) =nXAXRB (3-8)

- 19 -
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n: attenuation ratio of probe
A: step reading of vertical v/div switch

Tor example, (see Fig.3.6) when the 10:1 probe is uned
and the V/div switch is on 0.5v/div, the instantaneous
voltage (point P to reference level) = 10 x 0.5 V/div x

5«5 div = 275 Ve
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Fig. 3.6 Instantaneous Voltage Measurement
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