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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j

BIKIKUSUI
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1. DESCRIPTION AND SPECIFICATION

GENERAL

Model 5501A Stereo‘Triggerscope is é triggered~type horizontal-
dualechannel'oscilio#cOpo with vertical amplifiera'of'fiequency'
bandwidth 1. 5 MHz and sensitivity 10 mV/DIV or. over and with
horizontal amplifiers of sweep frequency range of 10 Hz ~ 100 kHz
(in four aub—rangea) IC's are fully employed 1n the vertical
amplifiers, trlgger c1rcuit and horizontal sweep circuit, thereby
suppressing DC drifts to a very small level and realizing very

- simple but stable compariaon between right and left channels.

1"20.

The 5501A Trlggerscope is very easy to operate since triggering is
pos1t1vely effected with even a very‘low'level 51gnal. Since this
oscillosoope ‘can be used versatile applicationo with the alternate
trigger function and CHL + CHR(ADD) trigger function when in the
stereo mode operation.- The 5501A Triggerscope employs
a high-intensity CRT which prov1des a bright trace which can be

easily observed. Further, the trlggerscope is compact (170 mm

‘wide,. 260 mm high), providing a good space factor.

FEATURES
Triggered sweep system:

The 5501A employs a triggored,swéep syétom, ensuring positive

aweep synchronization regardleas of the input signal frequency.

thn~operatod'in thofAUTO'trigger mode, the instrument displays
the base line even when no input signal is being applied,
providing a simple meana for ZERO level check.

Highly stable vertical amplifiers:

Since the vertical ahplifiers fully-employ IC's, their DC drifts
are very small .and they provide a frequency range of DC ~ 1.5 ¥Hz

- for -3 4B and the maximum sensitivity of 10 mV/DIV or over.
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Wide AUTO trigger frequehcy range:

The AUTO trigger frequency range is as vidc as 10 Hz ~ 1.5 MHz.

Triggerlng is positively effected at frequenc1es higher than

10 Hz, ensuring reliable observation of phases and amplitudes

~at low frequencies.

Either horizontal or vertical dual-channel display:

“The instrument normally is operated in a horizontal dual—channal

mode. It also can be 0perated in a vertical dual-channel mode

by selecting it with the DISPLAY HODE switch.

Stgble dual-channel triggering:'

With a cbnventional oscilloscope, atable patterns cannot be
displayed unless there ié a synchronizing relationship or

an integer ratio between two inputssignala"(CHL and CHR)

With the 5501A that employs alternate trlgger functlon and CHL +
CHR(ADD)trlgger functlon, stable patterns are displayed w1th
perfect synchronization even when the two signals are mutually
independent wlthout any synchronlzlng relationship, except when
trlggerlng is in the only CHL mode or EXT mode.

Sweep directions from both ends to the center:

The sweeps run from the right and left ends to the center of

CRT. Thisffeature.ohablea‘#ccu£ate phase measurement.

Sweep length selector switch " x2":

As you depresses the X 2 awitch when the MODE switch is turned
from the STEREO state to the CHL or CHR state, the sweep length
is magnified by a factor of 2 so that ‘the pattern is displayed
on the full»ppén on the CRT screen.
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X-Y operation:

When the SWEEP RANGE switch is set in the X-Y position, the
5501A operates as. a X-Y scope with CHL as X and CHR as Y,

This mode is used for phase mgasurement'or-frequency measurement
with a Lissajoué-figure.

Accurate and reliable calibration voltage:

' The 5501A provides a calibration voltage signal of 50 mVp-p +5%,
.approximafely 1 kHz. ,Volﬁage‘caiibration of CHL and CHR can be

accomplished in a simple method: Just connect the CAL VOLT

_OUTPUT terminal (jack) to the INPUT terminal of each channel

with the input cord (BAW-1, supplied) and adjust the VAR knob

as required.

‘High intenﬁity CRT:

The high intensity CRT displays 'a bright trace, making the

trace discernible even at high sweep speeds.

Stable acceleration voltage:

The acceleration voltage is stabilized, making the displayed
pattern unaffected by line voltage variation or trace intensity

“ change.
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COMPOSITION

A complete set of the instrument is composed of the following

items:

Triggerscope main uni t _ ..;...,,.............. 1

Accessories
Inpuf cords (BAw-1) Ceteerteriiennsenos 2
Instruction manual T U 1



1-4. SPECIFICATION

o Vertiéal”Deflection Circuit

 Specification

AC: 2 Hg ~ 1.5 MHz,

Ttem Remarks
Sensitivity 10 mV/DIV or over 1 DIV = approx. 9.5 mm
Attenugtor 1/1, 1/10, 1/100, 4 ranges including GND

with +3%
Sensitivity Covers between rangeé Adjustable range:
adjustment with continuousaly- 10 times or over.
| variable adjustment
Frequency DC: DC ~ 1.5 MHz, ¥ith 50 XHz, 8 DIV
response within -3 4B as reference.

ihput voltage

ranges

within -3 dB
Input impedaﬂce~' ‘1 MQ té%,'SO pF or Parallel
less :
-.Input terminala fBindihé posts
Maximum éllowablq 400 Vp-p for all DC + AC peak.

(AC frequency not
higher than 1 kHz)

Rise time

Approx. 230 nsec

Calculated value

Isolation of

between channels

500 : 1 or better

100 kHz, 8 DIV
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Ttem

Specification Remarks
‘Mode CHL " Channel L alone
CHR Channel R alone

"STEREQ | Alternate aveeﬁs
between channels
L and R

At ranges other
than X-T

Switched between
-channels L and R

at approx. 30 kHz

When range is
10 Hz ~ 100 Hz and

| triggering is CHL

Display mode .

H Horizontal dual-
channel display

Y Vertical dual

channel display

' Distance bétween L

and R channel base
iines is fixed at
approx. 4 DIV,

Linearity

When a signal displayed for '
4 DIV in CRT screen center ‘

“1is vertically shifted for the

full screen range, vertical
amplitude change is within
10.2 DIV,

At frequency not higher
than 100 xHz.

Including linearity

of CRT.
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0 - Horizontal Deflection Circuit

Item

Specification

Remarks

Sweep frequency

10 Hz ~ 100 Hz
100 Hz ~ 1 kHz
1 xHz ~ 10 xHg
10 kHz ~ 100 kHg

e

5 ranges
including X-Y

range

Frequency

adjustment

Covers between ranges
with continuously-

variable adjustment.

Adjustable range:

10 times or over

Sweep linearity

5% or better

Sweep length
magnification

Approx. 2 times




o Trigger

Item

‘ Specification Remarks
Trigger aignal NORM | Triggered with CHL and
source (ALT) | ¢ signals.
CHL Tfiggered with_CHL
signal alone.
CHL | Triggered with the sum | CHL and CHR signals
CgR of the signals of CHL - must be of the same
‘ and CHR. '  frequency.
EXT .Triggered with -
‘external signal.
Sansitivity IKT | 10 Hg ~ 50 Hz, In terms of
’ 2 DIV or over . displayed signal
50 Hz ~ 1.5 Mg, amplitu@e on the
1 DIV or over CRT.
CEXT | 10 Hz ~ 50 Hz,
1 Vp-p or over
50 Hz ~ 1.5 MHz,
0.5 Vp-p or over

- Trigger system

AUTO trigger sweep

When no signal is

- applied, the sweep

occurs in FREE RUN
mode. For input

signal Ef 10 Hz or
higher, the gbove

trigger sensitivity
specification is met.

L N

LW N

input terminal-

External frigger Approxﬂ 220 kq, Parallel
input_impedancc ‘ 50 pF or leas
External trigger P&nél Jack
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-ItemA

Specification

Remarks

Maximﬁm allowable
external input

voltage

100 Vp-p

DC + AC peak
(ac frequency not
~ higher than 1 kHz)

External Sweep Amplifier (X-T)

Item 'Specification Remarks
System ’ X-Y system, CHL for X‘ 1 X = horizontal axis,
and CHR for Y. ‘ Y = vertical axis
Sensitivity X:_'lO'mV/DIV'or over 1 DIV = approx. 9.5 mm
‘ Y: 10 nV/DIV or over '
Frequency X: DC - 500 kHz, With feference to
response within -3 4B 50 xHz, 10 DIV

Y: DC ~ 1.5 MHz,

With reference to

within -3 dB 50 XBz, 8 DIV
Input impedance 1 MQ 12%. 50 pF or less Parallel
o (for both X and Y) ‘
Maximum allowable | 400 Vp-p, for all ranges, | DC + AC peak

input voltage

for both X and Y

(ac frequency not
higher than 1 XHz)

Input terminals

‘Binding posts, for both

X and Y

Phase accuracy

Within 3° at 20 Hz
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- o Calibration Voltage

voltage

Item »Specification Remarks
Waveform Square wgv#
folarity Positive
Output voltage 50 mvp-p
Output voltage +5% or better
‘accuracy
Frequgncy -'l-kHz'tZS%
Duty.ratio 40 : 60:-’565: 50
Rise £ime: Approx. 500 nsec or'fgster
Output terminali Papel Jack
o CRT
Item Sﬁogification Remarks
Type 133~mm round cathode ray tubé High—intenaity type
Fluorescent B3l
substanée.
Accelération Approx. 1500 V Stabiligzed

Effective screen| 8 X 10 DIV 1 DIV = approx. 9.5 mm
area
Blanking With Gl

- 10 -
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o P0wer~Reduirements

Item

Specification

‘Remarks

AC line voltage

240 V, within 210%

100, 110, 117, 220, 230,

Selectable with trans-
former taps. \(Normally
is connected to the 100
V tap when instrument ias

- shipped from manufacturer's

fa;tdry;)
Frequency . 50 ~ 60 Hz
Power consumption Aéprox. 20 VA
0 Kechaniéal Specification
Item S?ecification Remarks
Extern;l 165 W X 240 E X 405 D mm | External diﬁensions of
dimensions | casing
170 W X 260 BE X 455 ﬁ mm | Maximum dimensions:
Weight Approx. 7.0 kg

- 11 -
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2. OPERATIKG PROCEDURE

2-1. EXPLANATION OF FRONT PANEL

o)

®

POWER:

The slide switch for ON-OFF control of instrument power.
Right-hand position is for ON.

LED:

The LED (1ight emitting diode) which lights when the POWER
switch is turned ON.

INTEN:

CRT trace inténsity control knob. With clockwise turning, the
trace becomes brighfer: with counterclockwise turnihg. the
trace becomes less bright and it disappears as the knob is _

turned to the extremély counterclockwise position.

FOCUS:

For focus control of displayed trace. So adjust this knod

that the trace image becomes sharpest.

CAL 50 mVp-p:

This terminal provides the reference square-wave signal for
sensitivity calibration when in CHL, CHR or X-Y operation mode.
The calibration signal is 50 mVp-p, approx. 1 XHz.

CHL:
Vertical signal input terminal for CHL.
CND:

GND terminal for CHL. ' .

- 13 -
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CHR:

Vertiéal signal input terminal for CHR.

GND:

GND terminal for CHR.

@ 4acH,vc,

Pushbutton switch for selection of coupling mode of CHL
‘vertical input. The popped up state is for AC and the
depressed state for DC., With the AC coupling, DC components
are cut off and AC components alone are observed; with the

DC coupling, all components incldding DC are observed.

ACH, ¢,

Pushbutton switch for selection of coupling mode of CHR

 vertical input.  Its function is the same with that of

switch (0).

CHL (X) VERT GAIN:

Vertical gain range selector of CHL for 1/1, 1/10, and 1/100.
Select & range suitable for the input voltage. When set in
the GND' position, the input. terminala are made open and the
input circuit of the internal vertical amplifier is grounded.

VAR:

Gain adjustment of CHL. Gain is continuously variable
between two ranges of CHL (X) VERT GAIN (:).

CHR (Y) VERT GAIN:

Vertical gain rangé'selector of CHR. Its function is the
same with that of the CHL (X) VERT GAIN selector switch of (:)

-14 -



IRRRAY:

VAR:

Gain adjustment of CHR. Gain is contlnuously variable
between two ranges of CER (Y) VERT GAIN selector switch .

:I::

Vertical positionihg knob. The displayed trace moves upward

‘as this knob is turned clockwise, and vice versa.

POSI BAL Y

Position balancing of CHL and CHR base lines. The CHR base
line alone is moved vertically so that it is aligned with the
CHL base line.

DISPLAY MODE H [ , V

Pushbutton switch for selection the deflecting direction
(vertical or horizontal) of the CHL and CHR input signals.
The popped up state is for horizontal deflection and the

~depressed state for vertical deflection. When the SWEEP RANGE

switch @ is set in the X-Y position, the DISPLAY MODE switch
normally is set in the H ] position.

MODE:

Pushbutton switches for sweep mode selection. When CHL

button is depressed, sweep is effected for CHL alone; when

CHR button is depressed, sweep is effected for CHR alone.

When both buttons are depressed or are in the popped up .
state (STEREO mode), CHL and CHR are swept alternately. If

the SWEEP RANGE switch (20) is set in the 10 ~ 100 range and
the TRIGGER MODE switch is in the CEL[] state, the
sweep is switched at a frequency of approximately 30 kHz.

- 15 -
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SWEEP RANGE (Hz):

Horizontal sweep freﬁuengy seiector switch for five ranges

of "10 ~ 100", "100 ~ 1x", "1k ~ 10x", "10k ~ 100k", and
"X-Y". The sweep frequency is in terms of the input signal
frequency which provides one éycla of signal displayed on

the CRT screen when the instrument is operated in the single-
channel mode (with the LEﬁGTH switch (:) not depressed).

For the “XnYF mode of operation, CHL ;s X and CHR is Y.

VAR:

Confinuoualy-variable sweep frequency ddjustment between two

ranges of SWEEP RANGE switéh ' . Sweep frequency in.creasca.
as this knod ia turned clockwise, and vice versa. When SWEEP
RANGE switch (20) 1s set in the "X-Y* poaition, this knob

remains idle.'

LENGTH PUSH x2:

The sweep length is magnified by about twice as this puahbutton.
switch 18 depressed when the MODE switch is set in the

CHL or CHR position or when it is set in the STEREO position
and the MODE switch (18)is set in the V_p state.

(Notezb When this avifch is depressed, the sweep frequency
is approximately 5 Hz to approximately 50 kHz.) .

<> :

Horizontal positioning knob. The trace moves rightward as

this knob is turned clockwise, and vice versa.

CHL [} , NORM ., (TRIG):

(ALT)
Pushbutton switch for trlgger mode selection when INT/EXT
switch @ is set in the INT_E_ state. When in the CHL_I_
state, the sweep is triggerod by the CHL input signal; when
in the NOR¥ _ -state, the sweeps are triggered by the CHL and

' CHR input signals, respectively. Thus, when in the NORM_,

state, the sweeps are synchronized even if the frequencies
of the two input signals of CHL and CHR are mutually

different or even if one of the two signals has become zero.

- 16 -
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InT f , EXT o (TRIG):

Input selector switch of trigger amplifier. ¥hen in the
INTJI_ state, the CHL or. CHR signal is connected to the
trigger ampllfler, when this switch is set in the EXT o
state and switch @ in the CHL _fll. state, the signal
supplied to the EXT TRIG IN terminal @ is connected to
the trigger ampllfler.

' NORM
® m. o

When both switches (:) and (:)’are”set in the depfessed
state, the sweep 01rcu1t is triggered with the sum of the
81gnals of CHL and CHR. 1In this case, therefore, the-signals
applied to CHL and CHR must be of the same. frequency.
Further, the phase dlfference between the two signals must

be a sphere excludeing approx1mately 180 .

When one of the two signals of CHL and CHR has become zero,

the circuit is tfiggered by the signal of the other channel.
If the signais applied to the CHL and CHR are different,

the switch must be set in the NORM (ALT) state. Note that
in this case the displayed waveform is not synchronized if

one of the two input signals is zero.

LEVEL (TRIG):

For adjﬁstment‘of the triggering level (a point on the
trigger signal waveform nlope) at vhich the avoep starts.

.The level becomes higher as this knob is turned clockwiae,

and vice versa.

EXT TRIG IK:

When the INT/EXT switch (:) is set in the EXT g state and
switch (:) is set in the CHLAJl state, the signal connected
to this termlnal is to the trlgger amplifier and the sweep

is triggered being synchronized with this signal.

- 17 -
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REAR PANEL OF TRIGGERSCOPE
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LEFT PANEL AND RIGHT PANEL OF TRIGGERSCOPE
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2-2. EXPLANATION OF REAR PANEL
Cord‘ holder:

Holds the power cord when the instrument is carried or
stored. Also serves as studs when the instrument is used
in a standing attitude.

: Power coi'd:

AC power cord of the instrument.

Fuse holder:

AC power line fuse holder (O.S-ampere fuse);

2-3. EXPLANATION OF LEFT AND RIGHT PANELS
(3) CHL DC BAL:

Vértical DC balance control for CHL. So adjust this control
that. the trace does mnot.vertically shift when the VAR knob @

of CHL is turned.
(32 CHR DC BAL:
Vertical DC balance control for CHR. So adjust this control

that the trace does not vertically shift when the VAR knob @
of CHR is turned.

- 20 -



ASTIG:

Astigmatism control. So adjust this contrcl, in conjunction
with the FOCUS knob (4), that the beam spot becomes sharpest.

b4 ADJ:

For separation adgustment of the horizontal traces of CHL and
CHR. The. two traces move mutually apart as ‘this control is

- turned counterclockwise, they move mutually nearer ang overlap

ultimately as this control is turned,clockwise.

- 21 -
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2-4. OPERATION AND MEASUREMENT

Before connecting the power cbrd'to an AC line outlet, set the

switches and controls on the front panel as indicated in the

following table.

Switch or control

Setting

POWER
INTEN
FOCUS
i B, ey
ac @, pCc g

CHL VERT GAIN
VAR
CHR vﬁﬁi GAIN
VAR

$.
DISPLAY MODE
MODE
SWEEP RANGE (Hz)
VAR
_ LENGTE PUSH x2

<>

CHL k] , NORM .,

PPOPOOEROOOOROOE O O

INT ], EXT

POWER OFF
Slightly rightward from center

Center

ol

'ACJQ_ '

GND

Extremely clockwise position
GND
Extremely clockwise position

Center

ryl

STEREQ
100 ~ 1k range

Extremely clockwise position

“ Pdpped up state

Center

mwe R ]

- 22 -
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Operating Procedure

‘Throw the POWER switch (@) to the ON position (righiward
position) 8o that the instx_'ument. power is turned on and the
POWER lamp (LED) lights. A trace will be displayed on the

CRT screen in 10 ~ 20 seconds. If the trace is not in the
screen center, move it to the center by means of the VERTICAL
POSITIONING knob § (1) . So adjust the INTENSITY control ©) |
and FOCUS control @ that the trace is made clear and sharp.

Preparatibns for measurement are complete by the above procedure.
Apply the Signal. to be ~measured to CHL and CHR input terminals
©, @, (® and (9. Set the VERT GAIR switches (D) ana (3
in the 1/100, 1/10, or l/l‘rangeﬂ position and adjust the VAR
knobs @ and @ 80 that;vaveforms with appropriate amplitudes
( approximately 4 DIV) are displayed on the screen. To display
the s:!,gnal of CHL or CHR alone; set the MODE switch . in the
CHL or CHR position. |

For more stable observation of signals with low sweep frequencies,
‘set the SWEEP RANGE switch in the ™10 - 100" range position
and the TRIGGER MODE switch (24) in the CHL f| state in order
that the CHL and CHR waveforms and sweep signals are displayed
being switched with a frequency of approximately 30 kHz.

To observe waveforms including DC components, set the INPUT
coupling AC/DC switches and @ in the DC__“_ state.

The positive signal deflects the trace upward on the screen
a'nd' the négative signal downward. The zero potential level

can be readily known by turning the VERT GAIN switches @ and

| to the GND position.

- 2% -
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Measuring Procedure

Single-channel Measurement:
Depress the CHL or CHR button, as required, of MODE switch '

Set the DISPLAY MODE switch in the V__ state. The
sweep will run from the left-hand end %o the center. -

Move the trace to the vertical center by means of the VERTICAL

POSITIONING knob .

‘Set the INPUT COUPLING AC/DC switch or@ in the AC
. state and adjust the displayed waveform to an appropri&te

amplitude with the VERT GAIN switch (9 or(4 and the VAR
control @ or@ . For observation of a pulse signal or a
DC-superimposed aignal, set the INPUT COUPLING AC/DC switch .
or (1)) in the DC . state.

Adjust the sweep ffequency with the SWEEP RANGE switch

and VAR control @ . The number of displayed cycles is
numerous as the sweep frequency is lower as compared with the
measufed signalv frequency and it is few as the sweep frequency
is highér. With a sweep frequency sfill higher, only a fraction
of 6ne cycle of the measu'redvsignal is d’isplayed and, with a |

very high sweep speed, the trace becomes dim.

‘Set the TRIGGER MODE switch (24) in the NORM m_ state and

the INT/EXT switch @ in the INT,_E_ state. . When the vertical
input is CHL', the signal can be observed also by setting the
TRIGGER MODE 'switch. ' in the CHL B atat.e. Note that, if
thé signal amplitude is less than 1 DIV on the CRT screen,.
triggering may become unstable and the sweep may be asynchronize
with the observed signal. |

When no input signal is being applied, a bright trace appears
o the screen due to the function.of the AUTO TRIGGER circuit.

- 24 -
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The above explanation is for the left-hand half of the CRT
screen. To display the waveform on the full span of the CRT
screen, depress the LENGTH X2 switch @ . FNote, however,
that this mode of operation.ia,feasiﬁle for about a half

(approx. 5 Hz ~ 50 kHz) of the maximum sweep frequency range
(10 Hz ~ 100 KHz).

Dual-channel Measurement:

Depress at the same time to CHL and CER buttons of MODE awitch
@9 to obtain the STEREO mode. If you set the DISPLAY MODE
switch (6) in the Bl state, the instrument operates in the
horizoﬁtal dual-channel mode with the two signals displayed
fight-hahd side and left-hand side. If you set the switch
in the V__ state, theb instrument »0pe.~:ba,te'a» in the vertical

dual-channel mode with the two signals displayed at top and

bottom being 'apart by about 4 'DIV, on the CRT,

When the TRIGGER MODE switch @ is set in the NORXM _._ state

and switch @ in the INT | state, the sweeps are synchronized

even when the frequencies of the two input signals are
mutually different.

' When the input signals of CHL and CHR are of the same frequency

and there is a poss:Lblllty that one of the two input signal
becomes zero, operate in the CHL + CHR ADD trigger mode by
depressing both @ and @ buttons.

When the TRIGGER ODE switch is set in the CHL | state,
the sweep is triggered by the input signal of CHL. When the
switch (25) is set in the EXT _ state, the switch (2B) is set
in the CHL.__l_ state and an external trigger signal is applied,
the ‘sweep is synchronized to a freque'ncy" which has an integer

ratio relationship with resect to the externél trigger signal.

Adjust the sweep speed to an appropnate frequency with the
SWEEP RANGE switch @ and VAR control (2)) .
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When the SWEEP RANGE switch is set at the "10 ~ 100"
range and the TRIGGER MODE switch in the CHL [§ state,
- the input signals and sweéps are switched at a frequency of
| approximately 30 kHz thereby enabling convenient observation

~at low sweep frequencies.

When the SWEEP RANGE switch (20) is set at the "100 ~ 1k",

"lk ~ 10k" or "10k ~ 100k" range or when it is set at the

"10 ~ 100" range and the TRIGGER MODE switch in the NORM g
state, the traces of CHL and CHR are swept alternately.

¥hen the TRIGGER MODE switch' is set in the NORM _ state
and the input signel is applied to the CHL or CHR chanmel
alone, no triggering is effected and the sweep is asynchronized.
In such a case operate the;instrument in the single-channel

mode by depressing the CHL or CER button on the MODE switch ’.

¥When the TRIGGER MODE switch is set in the NORM _ state
and the CHL or CHR input signal is lower than the trigger level
triggering becomes ineffective and the .sweep is asynchronized.

In such a case, make the input signal higher than the trigger
level.

2-5. PRECAUTIONS IN OPERATION
o AC line voltage:

Ensure that the AC line voltage setting of the instrument’
conforms with the voltage of the AC line on which the instrument
is to be operated. Note that the instrument may not properly
operate or may be damaged if it is operated on an AC line

power of incorrect voltage. (The instrument normally is set

at 100 V when it is shipped from the factory.) For AC 1ine
.voltage modification, refer to Sub-section 2-6.
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o Ambient tehperature:

The instrument operates normally (satisfies its performance
sp901flcation) at ambient temperature of 0°C ~ 40°C,

o Enyironmental conditions:

Do not operate or store the instrument in highftemperéture
high-humidity atmosphere for a long time. Also avoid a place
where is subject to strong magnetic field, electric field,

radiation field, or'meéhanical,vibration.

o Others:

When operating the instrument in the X-Y mode, do not leave
. the beam spot stationary for a long period of time lest the
fluorescent screen of the CRT should be damaged (burnt).

2-6. AC LINE VOLTAGE MODIFICATION.

‘The instrument isvshipped from the factory;being set for 100V AC
line power use. To 0perate the instrument on other AC line
voltage, change the taps of the power transformer as required.
Since the plug of the AC power cord is 125V~6A rating, replace
it with a plug of 250V rating when the instrument is to be used
on an AC line voltage higher than 125 V. Use a fuse as indicated
in the following table.

AC line voltage (V) ~ Fuse (A)

100 ( 90 ~ 110)

110 (99 - 121) 0.5

117 (105 ~ 129)

220 (198 ~ 242) -

230 (207 ~ 253) | 0.3 i
240 (216 ~ 264)
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3. APPLICATION EXAMPLES

3-1. VOLTAGE MEASUREMENT

For voltage measurement, calibrate the iﬁstrument at appropriate
,sensitivity (10 =v/DIV or 50 nV/DIV for éximple) by connecting
the CAL terminal @ to CHL @ (or CHR .), setting the VERT
GAIN switch (@2) (or switch for CHR) at 1/1, and adjusting
the VAR control (:) (or control <:) for CHR). During the
voltage measurement never disturb the adjusted position of VAR
control <:) (or control (:) for CHR)

o DC voltage Measurement

Set the INPUT COUPLING switch (0) (or switch Q) for CHR) in
the DC_u state and the VERT GAIN switch ([2) (or switch
for CHR) in the GND position.

With the VERTICAL POSITIONING knob J (16), align the base line
‘ ‘trace with a certain graticule scale line (a line lower than
f the center if the measured voltage is positive or a line higher

i : than the center if the measured véltage is negative).

! Set the VERT GAIN , switch @ (or switch for CHR) at an
appropriate range, and determine the deflection diastance of
% ' , * the trace on the graticule. The voltage of the measured signal

is calculated as follows:

Sensitivity (V/DIV) x Deflection distance (DIV)
- Indicated value of VERT GAIN @ (or for CHR)

Voltage (V) =

For example, when the sensitivity is calibrated at 10 mV/DIV and
the deflection amplitude is 5 DIV and the VERT GAIN ([2) (or
for CHR) is 1/1, the DC voltage of the measured signal is calculated

as fOllOWS’

10 (xﬁv/nrv) X5 (DIV) + 1/1 = 50 (mV) -

- 28 -
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If the deflectionlisrupwafd the voltage is positive and if i
is downward the voltage is negative. :

AC Voltage Measurement

Set the INPUT COUPLING switch (or switech () for CHR)

in the AC f] state and the VERT GAIN switch @ (or switch
for CHR) in the GND position. :

Align the trace base line with the graticule center line with
the VERTICAL POSITIONING knob } (6} set the VERT GAIN switch

@ (or switch for CHR) at an appropriate range, and

-.determine the deflection amplitudg of the waveform on the

graticule. The voltage is ealculated as follows:

’

Voltage (V) = —Sensitivity (v/nxv) X Deflection amplitude (DIV)
' Indicated value of VERT GAIN @ (or for CHR)

For example, when the sensitivity is calibrated at 10 mV/DIV and
the deflection amplitude is 5 DIV and the VERT GAIN (D) (or
for CHR) is 1/1,' the voltage is calculated as follows:

10 (mv/mv) x5 (DISI)-;_l/l = 50 (nVp-p)

To compare the signal amplitude'_l’evels of"CHL and CHR, set the

sweep at a lbwvfrequéncy and determine the CHL deflection

amplitude A (DIV) and CHR deflection amplitude B (DIV). (See

Fig. 1.) The amplitude level difference (dB) is calculated
as follows: ' ‘ |

~ Amplitude level difference {dB) = 20 LOG%
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CHL . CHR

Figi 1
FREQUENCY MEASUREMENT
Frequency Measurement by Compa:ing Two Signals

Apply a known frequency signal (the output of a signal generator)
and an unknown signal (the signal to be measured) to the CHL and
CHR VERT INPUT terminals and‘ -—- either aignal to either
terminal and set the  TRIGGER MODE switch in the NORM , . state.
In this case the sweeps are synchronized with the input signals

‘even if their frequencies are mutually different. Measurement

~.can also be done By setting the DISPLAY MODE awitch . in the

V_u state.

‘So vary the signal generator frequency that the periods of the

displayed waveforms of CHL and CHR becomes equal, ‘that is, the

unknown frequency becomes the same with the known frequency.

v Keeping the 'sign'al generator at a certain frequency (f) and

denoting by X (DIV) the horizontal length of one cycle of the
generator signal and by X' (DIV) that of the unknown signal,
the frequency of the unknown signal is caléulated as follows:
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Unkno_wn frequency = '—i,— Xf

Using factor N which denotes the number of cjples of the

~ higher frequency signal present in the same span of one cycle

of the lower frequency signal the unknovn frequency can be
calculated as- follows.

.AUnknown frequency = N X £

Where, f 1is the signal generitor frequency
which 18 lower than the measured signal
frequency. (See Fig. 2.)

Unknown frequendy = —%— Xt

Vhane,' f 48 the signal generator frequency
which is higher than the measured signal
frequency. (See Fig. 2.)

B //f\\ //ﬂ\\ //f\\ (Signal generator
CHL — :

VIV RVAAVE-c
oo JUMMMMALAULAML o e

Fig. 2.
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Frequency Measurement with Lissajous Figures

Set the SWEEP RANGE switch in the "X-I" position, apply
a known frequency signal (the output of a signﬁl generator)
to the CHL VERT INPUT terminal (:) and an unknown frequency
signal (thg signal to be’measured) to the VERT INPUT terminal
, and so ‘adjust the sensitivities that the displayed signals
deflect with the same amplitudes in X and Y directions.

Gradually vary the signal generator frequency to a point where
- the displayed pattern (Lismajous figure) becomes stationary.
If the figuré is a circle or a straigit»linevthere’iS’a
- relationship of 1 : 1 ratio between the two frequencies or
they are equal. When the figure has become stationary, there
is a integar ratio‘relationéhip between the two frequencies
enabling the unknown fréquehcy to be calculated referring to

the known frequency.
Typical Lissajous figureé and frequency ratios of the two
signals (X and Y). When the figures are as inverted by 90

degrees of phase ahgle, the ratios between the two signals

are as inverted.

oLl

101 102 1.3 2:3

Fig., 3
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PHASE MEASUREMENT
Phase Measurement with Dual-channel Operation (1)

Set the TRIGGER MODE switch (24 in the CHL J§ state. Apply

~ to the CHL VERT INPUT terminal (6) the signal to be used as

reference and to the CHR VERT INPUT terminal the signal to
be measured. Adjust the displayed signals of CEL and CHR to
the same amplitude with the VERT GAIN switches (12 and (13
and VAR controls @ and @ ' Align the vertical positions

of the two signals with the POSI BAL control @ . Determine

the vertical distances A (DIV) and B (DIV) between reference
signal and measured signal as shown in Fig. 4. The phases
difference @ between the two signals is calculated as follows:

a (°) = —f—-— X (£180°)

CHL : | CHR

AWAL AN
RAVARNI

Fig. 4
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Phase Measurement with.Dual—qhannel’Operation (2)

Set the TRIGGER MODE switch in the CHL_N_ state. Apply .
to the CHL VERT INPUT terminal (§) the signal to be used as
referénce and to the CHR'VERT'INPUT terminal'() the aignal to
be measured. Determine the horizontal distances from the

point where the CHL and CHR signals contact by falling on the
same vertical line to the points where the signals crésses the
horizontal BaseAline as shown in Fig. 5. Dehbting the distances
by A (DIV) and B (DIV) and the signal period by T (DIV) as
shown in Fig. 4, - thé phase difference is calculated as

follovs:

a (°) = 4=8 x 360°

The condition of A < B is for leading phase, A > B for lagging
phase, and A = B for in phase.

For thé above measurement, the displayed waveform amplitudes of
CHL and CHR signals need not be made equal. The only requirement
is that they should be sufficient for measurement.

CHL , CHR

Fig. 5
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Phase Meagurement with Duélschénnel Operation (3)

Set the TRIGGER MODE switch (24 in the CEL J| state, apply
to the CHL VERT INPUT terminal (:) the signal to be used as
reference and to the CHR VERT INPUT terminal (8) the signal
to be measured, and set the DISFLAY MODE switch (18 in the
V;.__atate. Measure the hofizontal distance from the

point ihere the reference signal (CHL) crosses the vertical-
center line to the point where the measured signal_(CHR)
crosses the same line. Denoting the horizontal distance by
A (DIV) and one cycle period by T (DIV), the phase difference
& is calculated as follovs:

Y S :
@ (%) = == X 360°
If the crossing point of the measured signal (CHR) is. leftward
than that of the reference signal (CHL), the measured signal
is leading with respect to the reference signal, and vicq.

versa.

For the above measurement the amplitudes of the two signals
‘are not required to be adjusted equal, the only requirement
- being that they should be sufficient for accurate observation.

CHL _/

CHR

Fig. 6
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" Phase Meaéurement.with Lissajous Figure

Set the SWEEP RANGE switch (20) in the "X-I" position, apply
the input signals to the CEL and CHR VERT INPUT terminals
@ and ‘ , and adjusf equal the X and Y u:piitud‘u. '
Denoting by A (DIV) the distance between the two points
where the”Lissajousvfigﬁre crosses the X axis (or Y axis)
and by B-(DIV) the figure's amplitude in the X axis (or Y
axis) with the figure posifioned in the screen center as
shown in Fig. 7,'the phase difference CZAis'calculated as
follows:

8sin @ = "'%“'

For example, when the amplitudes of both X and Y axes are
8 DIV, the phase difference is calculated referring to

-the distance between the two pointa where the figure crossea
the X axis (or Y axis).

Y&

X8 — ‘. .~ / T Biz B

‘<%—-R/2-%><+— B/ 2 —>

Fig. 7
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Distance (DIV) on Phase difference (°)
X or Y axis . )
0 - 0
0.1 o
L0.2 1.4
; 0.3 2.2
; 0.4 2.9
i 0.5 3.6
f 1.0 7.2
i i.s | ‘ 10.8
2.0 14.5
| 2.5 }' ©18.2
3.0 e
g 3.5 | 25.9
; 5.0, 38.7
J 6.0 » . 48.6
7.0 61.0
8.0 . . 90.0
The Lissajous figure is higher in the right-hand side when the
phase difference is 0° + 90° or it is higher in theileft;-hand
side whentthe phase difference i§,180° £ 90% At 90° and 270°,
the ﬁissajous figure' is a circle.
S
m,
N
—
o
€O -37 -
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4-1.

~ 4. MAINTENANCE AND ADJUSTMENT

MAINTENANCE

Removing the Casing (See Fig.?a)

(2)

Remove the eight clamping-screws (M3 x 6) of the top and
side panels of the casing, and remove the casing by pulling
it upward holding it by its handle.

Remove the bottom panel after removing.its four clamping

screws (M3 X 6).

Note: Before removing the casing, ensure that the POWER
switch is turned OFF. Note that a high voltage of
approximately i400 V appears at the CRT tube socket
and printed boards A2 and A3. Never touch these
sections with your hand or a screwdriver after the
casing is removed gna the POWER. switch is turned ON.
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-

- TOP SECTION
OF CASING

' CHASSIS UNIT
OF INSTRUMENT

BOTTOM PANEL
'OF CASING

- Figo 8

Adjustiment of Horizontal Angle (Level) of Trace on CRT

(1) Ramove the top section of the casing and loosen the screw
(M3 X 16) which tightens the bracket of the front end of
the CRT

(2)  So rotate the CRT that the trace line is made parallel with
‘the graticule horizontal line. If the CRT rotation is
heavy, loosen the clampingbacrew of the shielding cylinder
and slide backward the shielding cylinder.
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(3) Aftgr making the traée line parallel with the horizontal
iinevof the graticule, tighten the screws ;hich have been
loosened in (1) and (2) above. In this case, pay attention
to that the trace line does not become slanted and that
the shielding cylinder is fully pushed forward.

LOOSEN THIS

_ LOOSEN THIS
/‘/
SCREW.

Fig. 9

4-2. ADJUSTMENT
o  Adjustment of DC BAL and POSI BAL J (See Fig. 10)

(1) Set the DISPLAY MODE switch @9 1n the B I state and the
VERT GAIN switches @ and . in the "GND" positions.

(2) set the VERT POSI knob i in the center position and
the VAR knod (12 at the extremely counterclockwise position.

(3) Turn the VAR knob @ to the extremely clockwise position
~and, if the trace shifts as a result of this, so adjuatA

the CHL DC BAL control (R1010) on the left-hand printed |

board that the trace is brought back to the original pdsition.
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- (4)

(5)

(6)

(7)

Repeat the procedures of (2) and (3) until the trace does
not shift when the VAR knod (3) is turned.

Turn the VAR,knob (:) to the extremely couhterclockwise
position. Align the CHR base line to the CHL base line

by adjusting the POSI BAL control x @ .

Turn-the VAR knobd (:) td the extremely clockwise position
and, if the ‘trace is shifted in this case, bring the trace

to the original position by adjusting the CHR DC BAL control
(R1060) on the left-hand printed board.

Repeat the procedures of (5) and (6) until the trace does
not shift when the VAR Xncb (5) 1i tuvned.

oLy =
| CHL DC BAL — =
<—-R 1060 — =
CHR DC BAL — |
/ L
Fig. 10
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o Adjustmént of Vertical Attenuator (See Fig. 11)

(1)

(2)

(3)

Prepare a pul se generator which provides a sqﬁare_vave

output of 20 =V ~ 10 Vp-p, 1 kHz.. Apply this'output
signal to the CHL and CHR VERT INPUT terminals (§) and (B).

Set the VERT GAIN switches (12 and [ in the "1/10

position and the VAR knobs <:> and (:) in the extremely
clockwise position. So adjust the pulée generator output
that thﬁidisplayed waveform amplitude becomes 4 DIV, and
50 adjust trimmer capacitors €1002 (CEL) and C1016 (CHR)

~on the left-hand printed board that the displayed waveform

has no overshoots or sags.

Set the VERT GAIN switches (12) and (i4) in the “1/100"

position, and adjust trimmer capacitors C1003 (CHL) and

C1017 (CHR) in the samermannerras*(z)-1bov0‘

CHL
C1002

©®

c1003

;,\\

CHR
C1016

C1017

IO,

Fig. 11
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o Adjustment of Distance Between Two Traces when in DISPLAY MODE
. V_;L,Operation (See Fig. 12)

(1) Set the VERT GAIN switches (12) and (14) in the "GND"

.position and the VAR knobs (:) and (:) at the extremely
counterclockwise position. .

(2) Set ‘the DISPLAY ODE awitch in the H | state, and
' align the CHL trace with the center line by adjusting the
VERT POSI knob ¢.

(3) Align the CHR trace with the CHL trace by adjusting the
v
POST BAL control X (@)

(4) Set the DISPLAY MODE switch in the V g state.

(5) So adjust the V-POSI ADJ (R1027) on the left-hand printed

board that the CHL trace is positioned 4 DIV upward with
respect to the CHR trace.

0 Adjustment of CAL Output Voltage (See Fig. 12)
(1) Set the MODE switch (19 in the CHL state.

(2) .Set the VERT GAIN switch <:>'in the "1/1" position,
‘apply a 50 mV square wave to the CHL VERT INPUT terminal

-(6), and so adjust the VAR knob (3 that the displayed
waveform amplitude becomes 5 DIV,

(3) Connect the CAL terminal (5) to the CHL VERT INPUT terminal
(). 50 adjust the CAL ADJ (R1111) on the left-hand

printed board that the displayed waveform amplitude becomes
5 DIV. -
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CAL ADJ - V-POSI ADJ
R1111 . R1027

Fig. 12

© BAL Adjustment of CHL and CHR Trace Lengths (See Fig. 13)

(1) Set the DISPLAY MODE switch in the E J| state, the
'SWEEP RANGE switch (20) in the "1k ~ 10k" position, and

the VAR knobd @ in the extremely counterclockwise
position.

(2) Set the MODE switch (19 in the STEREO state. Move to

the horizontal center of the CRT the average center
position betxéen CHL and CHR traces with the HORI POSI

knob <> @ .

(3) Adjust the CHL and CHR traces to the same length with
the L/R BAL control (R2150) on the right-hand printed

board. If the average center position is shifted from

_the CRT center, adjust it to the center with the HORI
POSI knobd <> (23) .

La8 L
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Adjustment of Sweep Start Positions (<4 ADT) (See Fig. 13)

(1) Set the DISPLAT MODE switch (8) in the H J§ state, the
SWEEP RANGE switch in the "lk ~ 10k" range, and the
VAR knod (:) at the extremely counterclockwise position.

(2) Set the MODE switch in the STEREO state.
(3) So adjust the sweep start position control (>4 D7)

(R2104) that the CHL and CHR traces starts at the two ends
of the horizontal graticule line.

Adjustment of Sweep Lengths (Seé-Fig. 13)

(1) Set the DISPLAY HopE svitch @8 in the K B state, the
SWEEP RANGE switch (20) in the "Ik ~ 10k" range position,
and the VAR knob @ at the extremely counterclockwise
position.

(2) Set the MODE switch in the STEREO state.
(3) So adjust the sweep start position control (P <4 ADJ)

that the CHL and CHR sweeps start at the two ends of the
horizontal graticule line.

(4) So adjust the LENGTH ADJ (R2056) on the right-hand

potentiometer that the CHL or CHR ~sweep length becomes
4.9 DIV. 1In this case the distance between the CHL and
vCHR traces at the CRT center should be about 0.2 DIV.

(5) Check that the change in distance is within 0.2 + 0.4 DIV
when the SWEEP RANGE switch is turned or the VAR knob

@ is turned to the extremely clockwise or counterclockwise
'position. ‘
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o Position Adjustment for X-Y Operation (See Fig. 13)

(1) Set the DISPLAY MODE switch in the E ] state and
the MODE switch in the STEREO state.

-

(2) Set the VERT GAIN switches @ and @ in the GND position.

(3) Set the SWEEP RANGE switch in the X-Y position and
move the spot to the CRT screen center with the HORI POSI

knob <> (23) .

(4) Set the SWEEP RANGE switch in the 10 ~ 100" position.

(5) Move the center of the distance between CHL and CHR traces
to thq CRT screen cénter.by adjusting the POSI ADJ (r2111)
on the right-hand printed board.

® , e"
: —
= . LENGTH ADJ L, R BAL @
| Rzossﬂg 32150
FRONT POSI ADJ I REAR
>PIADJ . O]« F 2111
R2104—" KD] .
| | @CJ=[]®
Fig. 13
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o Adjustment of Trigger DC BAL (See Fig. 14)

(1)

(2).

(3)

(4)

(5)

(6)

(1)

Set the TRIG LEVEL control in its mid-position.

Set the VERT GAIN switches (1D and in the "1/100"
positlon and the VAR knobs (:) and <:> in the extremely
clockwise position. - :

Set the SWEEP RANCE switch (20) in the "1k ~ 10k" position
and the VAR knobd @ in the extremely counterclockwise
position.

Set the TRIG switch in the NORM e state and the
ewitch (25) in the EXT o' state.

Apply to the CEL and CHR VERT INPUT terminals (§) and (8)
a sine wave signal of about 2 DIV and 1 kHz.

Apply the input signal of CHL or CHR to the EXT TRIG IN
terminal @ and so adjust the TRIG LEVEL control
that triggering is effected and the sweep is synchronized
at the center of the displayed amplitude. “Adjust again

‘the TRIG LEVEL control 80 that the sweep synchronization

is maintained even when the input signal level is lowered.

Set the TRIG switch (25 in the INT | state, adjust the
displayed signal amplitude at about 2 DIV, and so adjust
the CHL DC LEVEL control (R1095) and CHR DC LEVEL control
(R1106) on the»left-hand printed board that the trigger

point of CHL and CHR becomes the center of the displayed
waveform. Also adgust 80 that the sweep synchronization

is maintained even when the input signal level is lowerea.
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Note: When the TRIG svxtch @ is changed from the
CHL ﬁ_ state to the NORM o state, the trigger
point of CHR is slightly shifted but it sgon returns
to the original point.

@ DC LEVEL =
R'1095\ FRONT

=]

'DC LEVEL =

: Ruoq—>m =

® ) ® ——-JTE—J

—
Fig. 14 |

Adjustment of GEOM (See Figs. 15 and 17)

(1)

(2)

(3)
' than the center and the FOCUS knob (4) in the center.

(a)

Set the VERT GAIN switches (12) and in the "1/1"

positidn and the VAR knobs @ and @ in the extremely
clockwise position. '

Set the SWEEP RANGE switch (20) in the X-T position.
Set the INTEN knob (3) in a position slightly rightward
Ap‘ply. to the X-axis VERT INPUT terminal a sine wave

signal of approximately 8 XHz and to the Y-axis VERT INPUT
terminal . a sine wave signal of approximately 10 kHz.
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- (5) So adjust the input signal amplitudes that the displayed

(6)

Abnormal

raster amplitudes in the X and Y directions becomes approxi-
mately 8 DIV,

-

So adjust the GEOM control (R3041) on the right-hand printed
~ board that the displayed raster area becomes square.

Abnormal Normal

Fig. 15

o Adjustment'of ASTIG (See Figs. 16 and 17)

(1) Set the VERT GAIN switches @) and (@) in the GND.

(2)

position and set the spot in the CRT center by adjusting
the VERT and HORIZ POST knobs § (18 and <> (3.

So adjust the ASTIG control (R3038) on the right-hand
printed board nnd the FOCUS knob (:) on the front panel
that the displayed spot becomes the smallest circle.

Abnormal Abnormal Normal

Fig. 16
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ASTIG
R3038

// GEOM

g

Pig. 17
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