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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
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" Using semiconductor elements in all circuits, Model 5510 minimizes

1. GENERAL

Model 5510 is a triggered ‘type Oscilloscope desighed com-

» pact and light weight using a 133mm Cathode-ray-tube.

The vertical system provides deflection factors from 10 mV/CM to

=

10 V/CM and a bandwidth of DC to 10 MHZ.' The horizontal de-

flection sistem provides calibrated >s§veep rates froml 11S/CMto.0.55 ‘CM.

Five times horizontal magnifier allows each sweep rate to be in-

cre_ased 5 times and provides a maximum sweep rate of 0.2 uS/CM

P

in the 1 nS position. The ranges of TV.V and TV.H allow TV

sign,al to be easily observed.
X-Y measux:ements can be made by applying the vertical (Y) signal
to the vertical INPUT connector and the horizontal (X) signal to the

EXT HOR OR TRIG IN terminal.

.

drift and noise level and consumes little power.

- - ‘

Model 5510 also provides the terminals from which regulated 1 kHz
Squa:;re waves can be taken off to calibrate the sensitivity of the

vertical axis and the probe.

Accessories
959M type prdbe 1 R
941B type tdrminal adaptor 1
Operation manual . 1
] -1 -




2. SPECIFICATIONS

VER TICAL DEFLECTION SYSTEM

Deflection Factor
Without probe -

Accuracy of input attenuator

" Uncalibrated (variable) range

Bandwidth with 4:CM
Reference

Rise time

Input impedance
Input terminal

Maximum allowable
input voltage

10 mV/CM to 10 V/CM in 10 steps.

Steps in 1-2-5 sequence.

Within 139%

Continuously variable between
calibrated deflection factor settings.
E;ctends maximum uncalibratea
deflection factor to o£ least 2.5 V/CM.
DC input coupling DC to 10 MHz

or greater |

AC input coupling Z Hz or less-to

10 MHz or greater (-3dB points)

-

. Approx. 35 nS (calculated value)

1 M®Q £2%, with 38 pF 22 pF in
parallel.

.Type UHF receptacle, type M male
connector also” e;.pplicable.

400 Vp-p at 10 mV/CM range and
600'Vp—p at other ranges Applied
voltage is DC + AC.p-p (Ac: iess ‘

than 1 kHz)



Input coupling imodes

AC and DC

Trace deviation by DC offset Within 2mm in 10 mV/CM

sensitivity

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate Calibrated
range Unmagnified

Uncalibrated (variable)
range

Sweep time accuracy
Unmagnified

Sweep magnifier

Magnification accuracy

Trace shift by magnifi-
cation on horizontal axis

TRIGGERING

Trigger signal source

Trigger Coupling

Trigger Slope

1 uS/CM to 0.5S/CM, TV.H and

" TV.V. -in 20 steps. : Stebs in 1-2-5

sequehce.

Cohtinuously variable between
calibrated sweep rate seﬁtingé.
Extends slowesé uncal.ibrated sweep
rate to at least 1.25 S/CM.

Within £5% of indicated sweep rate.

(Line Voltage; within £10%)

5 times
5%

Within 10mm at center of screen

INT: internal, EXT: external

INT includes TV.V and TV.H

AC
Sweep can be triggered from the
positive-going or negative-going

portion of trigger.signal.



Internal trigger sensitivity

External trigger sensitivity
AUTO (auto-sweeping)

Ti‘igge ring mode

External trigger input
impedance

Maximum allowable input
voltage

Input terminal

Within 50 Hz to 5 ‘MHz: 10mm

| amplitude on vsc»reer;
Within 20 Hz to 10 MHz: 20mm

amplitude on screen

Within 50 Hz to 5 MHz: 1 Vprp
Within 20 Hz to 10 MHz: 2 Vp-p
Rated trigger sen_sitivity is sétis:fied
with respect to moré than 50 Hz
Trigger sweep a}'xd auto-sweep
Approx. 100 K.Q‘with less than 50pF
in parailel.
100 Vp-p, .where voltage is DC +
ACp-;p and AC is at less than 1 kHa,
Binding post (also uséd for external

sweep)

EXTERNAL HORIZONTAL INPUT

Sensitivity

Continuous sensitivity
variation -

Bandwidth

- More than 1.5 V/CM (more than

300 mV/CM; magnified 5 times)

Capable of attenuéting down to approx.

1/10.
DC to 200 kHz or greator at -3dB
points (Continuous variable sensitivity

attenuator set to maximum, )



Input impedance

Maximum allowable input

voltage

Input terminal

CALIBRATION VOLTAGE
* Waveform
‘Polarity

Output voltage

Repetitio;'x Rate
Output voltage accuracy
 CATHODE-RAY TUBE"
Name of mod(\all
Acceleratioq volta.ge
Effective area
POWER SUPP'
‘V'c;ltage
_Frequenc_y
Power consumption
ME CHANISM

Dimensions .
-

Approx. 220 K with 50pF in parallel
100 Vp-p, where voltage is DC + |
ACp-p and AC is at less than 1 kHz.
Binding po-'st (also useid for external

trigger)

Square wave

Positive-going with base line at OV
Two regulated voltages of SOn"pr—p
and :‘.500 mVp-p

Approx. 1 kHz

Within 3%

133mm, circular type

 Approx. 1600V

10cm (horizontal) x 8cm (vertical)

50 to 60 Hz

Approx. 25 VA

260 H x 175 W x 460 Dmm (maximum)

235 H x 165 W x 400 Dmm (cabinet
only)



Weight ' Approx. 6.8kg

ACCESSORIES L .
959. M type probe N 1
94'1 B type terminal adaptor - 1
Operation manual ’ 1

3. OPERATION
3.1 Descr.iption'of pai‘ts on front panel
INTEN 4 Knob for adjusting intensity of CRT.
It also serves .as a power switch.
POWER OFF When this knob is set to POWER OFF,
| power is switched off.
FOCUS Knob for adjusting so that the spot or.
| ‘tra;ce“ox; "the CRT screen “"t;c;,comeAs. hclear.
CALIBRATOR K Outqu terminal of SquAare wave generator
for calibfa;cing the sensitivity of the
vertical axis and the probe.
Vertical d;eflection section )

INPUT . Input terminal for vertical axis. It is

the UHF type receptacle, to which input

-6 -



GND

. AC DC GND

VOLTS/CM

signal or the probe is connected.

Giround terminal connected with cabinet

and panél

Switc‘h for selectively setting input
coupling. When the GND'button is pushed,
the input terminal is vs_e.pa.ratedA from the
vertical Aamplifier,. ana .th'e input of the
verticél. amplifier is gl"oundevd. The DC
button allows the DCV coupling mode, and

input signal is.obs’\evrved including fhe DC

.component. In this case, the position of

tbLe trace in the GND mode is 0V. The
AC button allows the'input terminal of
the vertical amplifier to kbe AC-coupled,
and the AC cbmponént only is observed
with the DC component cut off,

Switch’ for changing over vertical
deflection sensitivity within 10 mV/CM
to 10 V/CM in ten steps. An indication
valué in each range shows voltage per
1 cm .vértical amplitude on the screen
with the 4VARIABLE knob turngd fully

clockwise to the CAL'D poéition.

- T -




VARIABLE

POSITION

Knob for attenuating input signal con-

tinuously., Extreme counterclockwise

‘position allows less than 1/2.5 the level

at the CAL'D position. Therefoi'e, in
each interrange of VOLTS/CM, the input

level can be continuously varied.

Kmob for shifting vertical iﬁositiori of trace

to a position allowing easy measurement,

Horizontal deflection  section

TIME/CM

EXT HOR

Switch for changing over sweep time within
1 uS/CM. to 0.5 S/CM including Tv.ﬁ,
TV.V and EXT HOR in 2l-step. Each
indication valué in a range of 1 uS/CM

to 0.5 S/CM is sweep‘.tim‘e' per lcm on
the screen with VARIABLE turned fully |
clockwise to the CAL'D position. The
TV.H and TV.V positions.allow two cycles‘
of TV V;deo signals to be: displayed.
WheriAthe TIME/CM switch is set to EXT
HOR, ' internal sweeping stops and the
external sweep state is brought about,"

The spot deflects in the horizontal

direction in proportion to voltage applied



VARIABLE

TRIGGERING LEVEL

to the EXT HOR OR TRIG IN input terminal

(red binding post).

Knob for varying 'SWeeIS tirhe -continuously
during internal sweeping.v Extreme counter-
clockwise position fé,lilo'ws%’lless than 1/2.5
the sweep‘ time in the Cf%L’D povsitic‘)n;
Theref‘ore', sweep time m ‘each interrange
can be continuously vari"e‘ci. The lowest
sp.eed is less than 1.25 sec/CM. During
externa1~fswecping, this serves as an |
attenuator ,for horizontali input. signal

applied to the EXT HOR OR TRIG IN in.
put teﬁlrmir‘lal. The CAL'D position allows
the ma_xirnunc deflection serllsitivi’;y. (more
than .l. 5 V/CM), and in the 'extreme
counterclockwise position, sensitivity is
reduccd. down to about one. tenth. (De-
flection gen.sitivity can be boosted five
times fqrther by pullirig the horizontal
?OSITION kno].o; more than 300 mV/CM.)
Knob for selecting sweep time and ~adjusting‘ _

trigger level. The AUTO position

R ey ‘ . .



allowxs autoéweeping, and .sw‘eepinig is
'kebt with(_no signal appli‘e'.d.' " Whenever
firiput éignal of more than 50 Hz is applied,
. - | sweeping .synchr_onizes_ w1th1t
SR ‘, ' ' Wher; the knob is turned clockwise from
- - ; 4 the AUTO position, the t:?igger -sweep
state is'brought about, and the spot is
'r,ea‘dy'at the left edge of the screen with
on input sfignai'. AWheneVér input signal is
applied, ithe oscillos.cppe starts sweeping,
A‘sweep: ls'tartinﬂg‘ pdinf on input waveform
can be s_e;lected by. adjusting the knob.
SOURCE | ‘ SWitCi’l fof. selectively setting type of trig-
| ger signal.
When the INT switc'h is pushed, waveform
displayed on the screeh is used as a
triggerA signal source,
W};‘en/cv}‘le’ EXT swit‘Ch is pushed, the
. extérnal ‘éignal applied to the EXT HOR
OR_.‘ TﬁIG IN inpuf: terminal is used as a
AR 7 . trigger signal, ~ ) .
SLOPE - ‘SWitcH for selectively settlng slope’ of

sweep starting point of trigger signal

IREOE % 5



- | ) waveform. When the +' button is pushed,
triggering 'is cénducted- with the. ascending
‘slope of waveform, ‘Pﬁshihg the - button
pefmits triggering with the descending
slope.
- EXT HOR OR TRIG IN buring infernal sweep, th?s is ﬁsed as an
ini)ut terﬁiﬁal for éxtgfnal ‘trigger signal.
During external sweep, it is used as a

horizontal axis input terminal, DC-coupled

= to the hé‘rizon?al amblifier.
POSI'I‘ION : , ‘Knob for shifting horizontal position Of,
| | spot c;r trace.
PULL 5 x MAG Sweep can be magnified five times by

pulling the POSITION knob.

3.2 Description of parts on cabinet side face
The cabine;c is p:;'ovided'with thr;ae aajusting hoies for- semi-
fixed resistors on the left s.ide face and with o.ne hole on the
right side face. - These h,c)‘les: aliow adjustment with a screw-
dri§er. ‘ - | B
Left side face
DC BAL o Semi-fixed resistor for adjusting DC

balance of vertical axis. Adjust this

.



GAIN CAL

ASTIG

Right side. face

STABILITY

until the trace does not'devia;te up and
down by turning the VARIABLE knob.
Semi—ﬁxed‘—i‘e sistor -"for;calibréting vertical
axis sensitivity. Calibratibn is conduéted
by using the output .Voltag.e.frlbm the
CALIBRATOR terminal. | |
Semi;-fixeci resistor for adj'u;ting together

with the FOCUS knob so that the spot or

trace becomes sharp on the screen.

Semi-fixed resistor for adjustinvg stability

of horizontal sweep generator. Once it

is adjusted, there is little fluctuation.

However, if imrizoptal .'-sw'eeping fluctuates

due to variation in the ambient temperéture,

readjgs_t thi‘s resistor as follows;

1. quh the GND button with no input
“signal vapplied.

2. Turn the TRIGGERING LEVEL knob
fully clockwise (opposite sidé of AUTO).

3. Set the ’I‘IME/CM switch to lrﬂS.

4. Set the SOURCE switch to INT,’

5. Turn the STABILITY resistor fully

- 12 -



countei'clockwise, an(i'thé free running
state is brought about. vThe “free run-
ning‘ is the state 'whe.re:: fheA sweep
generator operates a,utpmatiéally for
sweeping, Uniiké autd,~sweep, éynchro-—
nization cannot then be}'Aattaineid, and the
trace rémains brigﬁt even if sweep speed
increases.

6. Ne:%t, slowly turn ;:he STABILITY
resistd‘r clockwise,z ana the free funning
stopé.- ‘This point is the optirqum point
of "stability. ‘

7. Chéc\l( synchronization byv means of a
sinewave signal generator within 50 Hz
to lO,MHz. (The CALIBRATOR signal
of Mociel 5510 m’a? bé used instead of
that signal geﬁerafor.) Set the TRIG-
GERING LEVEL knob to AUTO. Con-
nect the output of the genera"cor to the

: vertical axis INPUT terrﬁinal. Set
amplitude on the screen to approx. 2cm,
using three frequeﬁcies of 50 Hz, 10

. kHz 'and 10 MHz. Check the

- 13 -
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3.

synéhronizatidn when’the TIME/CM or
VARIABLE knob is changed. It the
waveform is doubled, tu‘ir"n"the'STABILI-v |
TY resistor slightl}r. clbckwise..
However, be careful ;iot.fo ‘turn it too
far‘.‘ " Otherwise, syn’c_l#ioniZation may
not be attainéd at 10 MHz, even if it

‘is attained at 50 Hz and 10 kHz,

3 Preqautiox}

Prinﬁa.ry suppLy~volfage
Model 551:0 operates safely W‘i't'hin a prirr;ary supply volfcage
range .of_h___\/'H.O%".Sinc'e an‘input «volt#ge above f;his range
causes trouble, maintain that ‘ra}.nge by suitable means.

Fuse |

-

Model 551‘0 uses a time lag fuse of 0.5A. Be sure to use the
same type fuse for ‘-replacérnent. | | b
Ambient tei‘np'erature
Model 5510 op;erates properly ‘within an ambient temperature
range of 0 to +40°C. To satisfy the specifications sufficientlf,
a range of +10 to +35°C'is. recommended.
Withstahd voltage of eacﬁ input terminal B

For each input terminal and accessory probe, the maximum

allowable input voltages are specified as follows;

- 14 -




3.

. Vertical axis input -terminal 400 Vp-p in 0.0l V/CM position

-

of VOLTS/CM

600 Vp-p in rangeé.b_ther than

0.0l V/CM
~ Accessory probe . 600 Vp-p
EXT HOR OR.TRIG IN . 100 Vp-p

- terminal
Brightness of CRT
Avoid inéreasing Brightness of CRT too. much. Also avoid

leaving the spot for a long time as it is. -

Otherwise, the phosphor of CRT may be bufrnt..

4 Operatién

Before switching on power, - set each knob on the front panel

as follows;

v

INTENSITY ~ POWER OFF position
FOCUS . 'Center
VERTICAL POSITION | Center

HORIZONTAL POSITION  Genter

TIME/CM - | 1 mS/CM
.’ TRIGGERING LEVEL | AUTO position
Plug the power cord into a_____V AC socket. Turn the -

INTENSITY knob fully clockwise. About ten seconds later,

the bright trace appear_.s on the -screen. Turn the INTENSITY

- 15 -
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£

knob countérclockwise until optimum brightness is obtained.

‘Nex‘t,' turn the FOCUS'knob‘until the trac‘é is clear.

'Feed Model 5510's calibration signal to t’he‘v'ver'tica‘l axis input

terminal,‘ and the waveform will appear on the screen.

‘In this case, use the 50 mV calibration voltage, and set each

* switch and knob as follows;

AC DC GND . . DC
VOLTS/CM o 10.01 V/EM .
VARIABLE | ~ CAL'D |
TIME/CM . . 1 na'S/CM.

~ VARIABLE ' CAL'D
TRIGGERING LEVEL " AUTO

'SOURCE ' INT
SLOPE 4+

The above-shown setting permits observing a square wave of

5. em vertical amplitude.

- As the VO‘L,TIS/CM‘ switch‘is changed over couri‘te_rcl'ockwise,

vert1ca1 amplltude attenuates step by step Also counter-'
clockw1se turning the VARIABLE knob attenuates amplitude ’
continuously. As descrlbed above, - 1nput 31gna1 can be

opfionally adjusted by means of the VOLTS/CM switch and

'VARIABLE knob.,

e



Time basei and triggering
Since the 'calibration _Voltage ig 1 kHz square wave, \ﬁth' thg

TIME/CMknob in the 1 mS range, one c'yclé of . séuar'e waves

'4 can be 'c'lispkla.y'ebd in about 1 cm - length ‘hof'izpn‘éa.llyi.

As the TIME/CM svvitch'is"cha',nge':;i ox.rer"clockiwvise steﬁ by
step, the: sweep tirnel of the time base b‘ecomes‘ shortér. Also‘,
the swéep time./carrgbe varied continuc:;usly by means of the
E‘V%A;I'{IABLEAknOb.: _‘Thereforev, ‘part of square wéve as well‘ as
the entire wave of calibration voltage can be méasu‘red. |
Namely, wheln t]ﬁ;lé TIME/CM Knob ‘'is SWitéhed clockwise, thé

1eadin'g edge of square wave is magnified as shown in Fig. 3-1.

=>

G

Variation of waveform on screen
py switching sweep time

Fig. 3 - 1
- To measure variation of txj‘ig,gevringr points, while referring to
Fig. 3-2, first, push the + button of SLOPE and then push

the -button.

Also, turn the LEVEL knob.'

D



-

~

By turning the LEVEL knob, let sweeping start from the

desired point on the leading or tailing edge of square wave.

With + button pushed

SLOPE
+ -

0 J =
|

With - button pushed

SLOPE selection and wave- 'furning direction of LEVEL
form on screen ‘knob, and variation in triggering
o " point on waveform™

Fig. 3 .— 2
Triggering signal sou;:'ce
To hold input signal w‘aﬁéform c;n the Screen, it is necessary
to feed the inp-ut si‘gn'al waveform or signal having‘a_constant

timing with the: input signal to the trigger circuit of the time

*

-

base.

Internal trigger

When t_he TRIGGERING SOURCE switch’s INT button is pushed,

- 18 -



.1

input signal is amplified by the vertical axis amplifier up to a
suitable level, and is fed to the tigger circuit. Therefore,
very stable synchronization is attained and 'opei’fation is also

easy. This is called the internal trigger.

: iExternal trigger

3

When the TRIGGERING SOURCE switch's EXT button is pushed

the input of the trigger circuit is connected to-the EXT HOR

OR TRIG IN terminal, through which external trigger signal is.
.‘fed to the trigger circuit. This is called the external trigger.

‘. The external trigger actuates; the trigger circuit, unaffected by

the vertical deflection system.
Therefore, this is effective to measure the waveform of
ripples superimposed on HF signal or irregularly changing

pulses which ‘do not allow easy éYnchronizing. ’

-

4, MEASUREMENT

Connection of input signal
. ) :;,::?

Model 5510's .input‘imp'edance as viewed from the vertical

input terminal side is 1 Mg with 38 pF in parallel. When

the accessory probe is used, it is 10MQ ‘with less than 14 pF

in parallel.

A 2
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There are various methods for connecting Model 5510 with a

signal source to be measured, such as use of ordinary rubber-

‘covered wire, shielded wire, coaxial cable and the probe.

" These méthod_é should be selected according. to the following

given conditions;

Level of oﬁtput impedance of ih‘put signé,l source

Input signal level and frequency

'Inductior.l from outside -

Distancé between input signal source and oscilloscope

‘Table 4-1 shows connection méethods classified according to

the type of input ’éignal.

Method with rubber-covered. Wi.re

Attach the M type accessory terminal adapter to the input terminal

Table 4 - 1
‘ Connection Rubber- ) ,
T_ype of method .c?vered \S’vkil;‘zlqefi -Probe S:;f:al .Misc.
input signal wire . , :
Low |[Near @) O O O
LE impedance|Far o O
A High Near o . )
impedance|Far O .
Low ' Near_ O e
impedance|Far e}
HE High Near 0
impedance|Far .

of the vertical axis. Connect rubber-covered wire to this

adapter. This method is simple and has an advantage that

-

20 -



there is not attenuation of input signal. |
Héwever,."if rubber-covered wixfe. is l;ang or"tllle. output impedance 4
Qf ‘ghe.blinpu't': §igpal source is high, this methodls :;Lffected by

: .induction. fr‘or"nA'the outsidé‘, resulting..bin inc.or:g‘ect :mea.sureﬁl.ent.

]

Since its 'Stray capacity with respect to fhe groﬁnd is. a:lso .
large, the cir:cfuit to ‘be measur“ed is af:fe‘.cted éohside¥ab1y as
,compared with measurement Wiﬂ"l the accessor’}i;px;obe of 10:1
in attenuation ratio.
" Method with shielded wire
| Use 'of shieided wire avoi&s in‘?duc.tion fr'on.v. the outside.. 'How-‘
ever, sinée'the_ c;pacitanceb of - shielded wire is c,onsidei'ably
high, (50 to 100pF/m), this method is unsuitable for the input
signal source of hi:gh outpﬁ!t impedance or fé%.high freqﬁency . .
signal source.
Method with probe
 Use the‘ access‘ol:t"y probe of 101 ’in attenuation r:aftio. As shown
Fig.4~l,‘ since its lead itself is shiélded, ‘and attenuating | S
resistor Rp and its parallel cabacitance CP‘ compose a widé
‘band attenuato;', this is suitable for the input signal source w,ith:. —

high output impedance or. of high frequency.

Tiesor A




Input impedance with probe used

-

. Rp
e @ ANAA Fay . -
Zin ~ - | I :I _[
_ ©p 1CoT ro
; I .
[ -
Zin = ——X | Oscillosco;
= oCR 1 scilloscope

R = Rp + Ro

) Cp % Co (Co includes cable capacitance. )
Cc .= —-P——-——-Cp e , v

_‘ Co x Ro
Rp :

Fig. 4 - 1

Method With‘ coaxial cable - | (
Wh'en‘t'he“oufput impedance'of the input signal source is 50Q

or 759, etc., use coaxial>ca‘bv1e having a corresponding ir'n-‘

pedance and let both impedépces match;. The output‘signal from

the circuit to be measured can then be t'x:ansmitted. Qithdut |

attenuating over a high.frequer}cy range. As shown in Fig,

4-2, perform impedance .rﬁatchiﬁg‘ on the oscillbscope‘ side.

Circuit to be meéasured

: |
. : . ()é; : > er >~
Vo .
? _ L4 L
R - R {CoT *$Ro
. ' i
= | .

it Oscilloscope
I

Fig. 4 - 2

- 22 -



4.2 Veltage fpeaéurement -
DC 'vélfcagé mea‘surer‘n‘ent’
‘S.e.st._tlhe time base to the auté-sweep nllodé. .Sé‘q :thé "I‘IME/CM
' switéh to- 1 mS/CM and display the sweep 1ir;e‘ on vthe slci'een.
Next, set"‘fche AC DC GND switch of the vertical axis to GND.
Since the vertical pbsiti.on. of the sWeeI; line then. isvtI;e ov
level'; of the vei‘tical input as sho@ in Fig. 4-3, set it to a
position allowing easy rneas_u.remen_t‘ on the sc?eéh.
. > - :

| Then, change over the AC DC GND sw.it'ch to DC. ~ Feed. the
voltége of the Qoint to- be -meaégred t;‘)'the- Ve;rtical axis input,‘
and read with the scgle on. %:het screen how much the sweep line
deviates. : » '- ) - 'lf the sweep
line is spread out of thev.s.c.:l;een; switch the VOLTS/CM knob
coﬁnterclockwise ﬁntil» the sweepjlir(le is shifted to a posiAtion
allowing easy measurement. ' When the‘ shifted sweeia line is
positioned on thé upper side of.t}.‘xe‘ first position, the input
.voltage J;.s in positive Apolé.ri‘ty. I;f it'is positioned on the
lower side»,- the input is negative.

The input voltage.can be fbun'd by app_lying vertical amplitude
(cm) measﬁrea by means of the scale 6n the screen. to formulas
(4-1) and (4-2).

‘With probe of 10:1 in attenuation ratio used

"Voltage V = Indication. va{lue‘ of VOLTS/CM x Amplitude

- 23 -

R L Y T ST I S AL S



X 10 . '-' ------- -'-'(4—1)
- Without probe Vl

) .Volta',ge 'V = Indication value of VOLT/CM x Amplitude

AC voltage measurement

. As shown in Fig.4-3, when A?Z"volfage is supérimpéséd on DC

voitage, with the AC DC ‘GND.‘S‘w_itch set to‘DC,:-th.e sweep

line is sprea;i out of the scréeh by the DC vo]':ta:ge, 1f it is

~ higher than ‘_thlre AC wvoltage. ‘Thus, the AC voljta;ge compoﬁent

;:anndt be ﬁeasufed. | |

In such cases, .the AC voltage component can bé restored: into

the screen by the vertical ‘.YPYOS'ITION’ knob. However, | this

method cannot be recommeﬁdéd since it results in a measure- - °

ment error. Also, although the AC voltage c‘cimponent can be
reS'tore;d in the screen by cvl'.laz-lgil"lg'over~the.V.OL‘TS/CM. switch:
amplittrldev becomes smaller, 4<A:ausing the input voltage ﬁot to be
measured. In such cases, ’slet the AC DC GND switch to AC.
The éapacitof i§ then connected' in series w1th the vertical in-
put, and the DC vvoltage is cut off. - Therefore, the AC volt;age

component only can be magnified enough to 'be measured.

«

- DG wvoltage &

Fig. 4 - 3

-
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Tlile‘,'inlioutv voltage can -the'n be céléulated by a;pplying amplitude(cm)
to .form;ulasl (4- 17 é,nd' (4—2).‘ ’ | | |
(Me,aél,lré‘r.n'entvi.n the AC pos.ition results ‘in 3d1{3';ié~t1’3.enuation in

ca low frequeﬁcy range less than 2 Hz).

'Thé-AC voltage céiculated from.formulas. (4-—1‘)‘-:._and (4-‘2') is a

, pe‘ak value (Vp-p). = The effectivg V;Llue (Vrms(_).pf’ sinéwavé is’

-

found from the folIowing,forfnula (4-3).

Voltage "(Vrms) = Volt;ge\/%f_p—p) oo (4-3)

4.3 Timé‘_.measurement
Time interval measurement
To- measure time interval between two optional points on the
waveform, set the VARIABLE knob for TIME/CM to CAL'D,

~

The time interval will then be directly shown wi‘;h an indication

value on TIME/CM.

First, set the TRIGGERING _LEVEL knob to AUTO.

Next, change ;)Ver the TIME/CM switch until t.he interval

between twov points on thé wavgform can be  easily measured.
Time T(sec) = TIME/CM(seC) x Length on vscréen (cm)

s o [ —

Fig. 4 - 4
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4.4

Frequency measurement , . ‘ ' )

The;'e are three fréquency measuring m'ethod;s.‘

The :firét iQS'tyhe method that fime per. one 'cycié is fbu'nd from
formula (4-4) éhd frgqﬁéndy is calculated witf; 'fchel fbllo'wing
formula (4-5). |

1
Period T(sec)

Frequency (Hz) =

In the second method, time pei' several‘ten cycles (10 to 20

cycles) ié found. Namely, count the n_urnbe'r N of cycles

contained within 10 cm divisions on the horizontal scale, and

find frequency by applying N to the following formula (4-6);

N .
Value of TIME/CM(sec) x 10

Frequency (Hz) =

This method enables measuremenf error to b.e smaller than in
the first method by making N large. |
The above-mentioned two are methéds that frequency is found
by measuring time. - With siﬁple waveform such as sine wave
in a frequency range less t_han 5 kHz, frequency‘can' be
measuréci by displéying Lissajous figure in the XY s_'cqpejmode.
To sef the XY scope, change over the TIME/CM switch'tlo EXT
HOR. Feed unknown sigﬁal and given signal to the vertical
asis INPUT terminal and the EXT HORlOR TRIG IN terminal

respectively. Adjust the VOLTS/CM switch and HOR VARIA-

BLE knob until both vertical and horizontal amplitudes
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become 4 cm.
Ne:;t,. \}argr the fi‘eqliency of the given signal ‘untill the Lissajous'.
f‘i‘;gu.'r.e‘ érf,l,:l' shown Fig.4-'5 is displayed.v ‘ |
‘The‘Li‘ésajdu's" figur‘e of 1:1 in frequency i'at‘iAo is one of a
circ_le,: ellipse or.linear' line. When fr‘eqﬁency ratio is around
1:1, .the figure varies continuously and re’pe’atecHy ’fr'orx; (1) to
(5). - As frequency ratio becomes closer to i:'l», mqtion is slow.
When borthb frequencies ‘co'in,.cide compltely,‘ the figui'e. becomes
still in either shape. The unknéwn frequenéy then is equal to
-the' given frequency.

With various frequency ratio, ﬁnknown frequency can be found
from the figure.v However, it is easiest and most accurate

to use the figure of 1:1 in frequency ratio by means of a

signal generator which. al.loi‘vs g‘wide range of frequencies to

be varied continuously.

-

m @ @ (4) (5)

N

0° - 45° 90° 135°

360° 315° 270° 225° 180°
Fig. 4 - 5
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4.5 Phase difference, measuvrementv

. B T - Tl = - r
Measurement by means of
Lissajous' figure (between two - /:
B ! . .' ‘ R . . . !
_signals havmg ‘the éame (fre- ' A B
- ]
quency) i
P S U &

As stated in the frequency
measurement item above, dis-
play the Lissajous' figure on S

: v Fig: 4 - 6
the screen in the XY scope. :

In Fig._4-6, angular phase difference is obtained from the

following formula;

Sin e = _g_" . ‘ . —--———-.--.- (4-—7)

Caution: Since in a high frequéncy range, the.. phase difference
of Model 5510 itself causes an e.rror, opérate Model

5510 below 5 kHz. (The phase difference of Modél

5510 itself is less fha.n 3°A below 5 kHz. However,

~ since it ié below 3° at 20 kHz with the VARIABLE

knob for controlling the horizontal axis sensitivity

set to CAL'D, a working range will be expanded. )

4.6 TV signal observation

-

To observe composite video signal, set the TIME/CM switch
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to the TV.H or TV.V range. The sychronizihg separator
.'cir‘cuit is energize~d, “and the vidgo ;signal can be easily
obser;s/ed. |

.Whe'n the‘ syné"signal is negative as s.h;o.wn ._Fig‘. 4-—7, pu's‘h the —
SLOPE button. When"positive, push Athe'_-l-‘ SLOPE button.,
Stable synchromization is attaineds = When the V'ARIA.BLE',knob
'is set to CAL;D, two cycles 6f hdrizontal or vertical video
signals ,apbear on the scr.eer"l. in the TV.H or, TVV position
-respectivély. |

Other signal in everyb TV circdit than com4posit,e video signal,v ,
if it has 'a, constant repétitior;.rate, .can be easily synchronized
in TV.H and TV.V ranges.'

Video signal . SLOPE

e

With negatifie :
sync signal

button

| | A SLOPE -
el v
With positiveM\Mf —> @ .

sync signal

: ~Push the +
A ‘ button.
Fig. 4 - 7
- 29 - ' N .
v . % e i e e Pan

Push the --



5 CALIBRATION

(0
After using Mbdél 5510 for a some term, be sure to calibrate ‘it.‘
During repéir .of' precisé parts. calibration is 'alsojnecessary.

5.1 H.ovhvv to remové ‘covers
Almost ;3,11’, adjustme;lt parts requiring ca'libr‘at.ioﬁ a;re located
-inside the c;a.binet.. As shown ‘in Fig. 5-1,. :;‘embve the top
cover plate and bottom plate prior to célibrat&oh. R‘er;love
eight‘sér'ewsv from the top cover plate and four scx.'ev-vs‘ from
the bottom plate, which arel shown with the ‘-arrAQw mark.

During calibration, be sure to maintain the AC power supply

~—— Top cover
plate

o) AN

{
i
1
i
I
|
1
|
[
1
]
I
!

0

Fig, 5-1



5.

5.

2

3

.4

Power supply
Fig.5-2 shows the power. supply system of Model 5510.

In .this sys'tem, regulated +15V and - 15V require calibration.

_J—— +170V  ( un-regulated

- j AC 155V r-» +20V  ( un-regulated
Line : : . +15V :
| B . =”—> 15 (' regulated
Y trans- [ AC " 21V=—>-15V ( regulated
50~60Hz former | l . . ~-20V ( un-regulated
‘ = ac 245V —— -1500V ( un-regulated

Fig. 5 -2

First, adjust R116 (Fig.5-4) f or ~15V with a screw-driver.
Next, turn -R110 until +15V is obtained.
Since turning R116 (-15V) causes +15V to be changed, ‘be sure

to start with -15V adjustment.

INTEN ADJ

Semi-fixed iesistor for adjﬁ,sting a variation ran‘ge' of INTENSI-
TY (Fig.S-—4, R145). Adjﬁst it so that the trace disappears
Wh.en the INTENSITY kr;ob on' the pal;lel is set to aboufc 45

rightward.

CAL (calibration voltage)
Semi-fixed resistor for adjusting output voltage at CALIBRATOR

terminal (Fig.5-5, R809). When the test point (Fig.5-5, T.P.)
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is .,cqnnec.ted to the chassis or the GND terminal, 1 kHz -

generator -stops,and DC: voltage only is obtained ‘at the

CALIBRATOR output terminal., Adjust R809 for 500mV by

means of an accurate voltmeter, and 50 mV adjustment is

also automatically attained.
Next, disconneét the test point from the GND terminal, and
the square waves of 500 mVp-p and 50 mVp-p are obtained

at the CARIBRATOR outpuf voltage terminal respectively

(Fig.5-3).
’ ' o 500mV IR
, = - = 500mV
I = o : pP-p
ovV----- , —emeeee OV —— OV~ -
Connect the test Set the DG, Disconnect the
point to the GND - voltage to. test point from
terminal to obtam 500 mV. -  the GND
DC voltage ' terminal, and
: . 500 mVp-p square
Fig. 5-3 , wave is obtained.
D Panel
/A4 PCB Attenuator PCB —_ C202B C202A C205B C205A
Ve

V

. R145 -
E_ INTEN ADJ R116
| ~15V ADJ.
v ﬂ)@

O @@

C203B C203A

TOE

C204B C204A C206B C206A

| PV

GG ROIoNOIoE
|

/ —

T i T \

R122 RI110 R319- R308 C301,
_ ASTIG +15V ADJ GAIN ADJ V.DCBAL .01V input
Fig. 5 - 4 | » " capacitor

(.on PCB"'re'ar
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~-Panel 4

2pS R612

v . - Test point
o\ =—— TIME/CM rotary switch /(T.P.)
' R809 L~ |
1P CAL ADJ "T® - A4 PCB |
CTV.H R614._.(/0 R417 |
‘AD // TRIG CENT |
<7/ ' -
@flﬂ @ |
| L . A
r / - \
- R707 R530 . R519 R522
" EXT.H. STABILITY ; RAMP" SWP,
DC BAL ‘ LEVEL  LENGTH
Fig. 5 - 5
5.5 Vert1ca1 axis deflection sens1t1v1ty N

(1)

(2)
(3)

Set the VOLTS/CM switch to 0.01V,

Set the VARIABLE knob to CAL'D,

ii‘eed a lkI-‘Iz' square wave of 50 mVp-p (or c'alibr.ated
signal from CALIBRATOR terminal) to the vertical input

terminal,

(4) Adjust R319 (Fig. 5-4) so that vertical amplitude is 5 cm.

VOLTS/CM switch adjustment

For this switch, adjust input capacitance and phase’ characteris-

tic simultaneously by turning the trimmer capacitor on the

attenuator PCB (Fig.5-4) by means of a screwdriver.
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:(1) Connect a. capacity meter allowmg 40pF measurement to .

-
. -

1 the Vertlcal ax1s 1nput termmal (Klkusul's 231A LC meter
- .recem.rnended) |
_‘ (2) Set the VOLTS/CM sw1tch to 0. Ol : Ad_]ust C301 so that
1nput capac:.tance in. thls ra.nge is 38pF

(3) Feed'l kHz Sqrxare wave having less than .0. 1 ,IVJ.SA rise time
to the vertieal input terminal. ’

(4)4 Set the VOLTS/CM swifuch;_ to Mo.'ozv. P‘erform phase
adjustment by turning CZOZB‘ until the upp'er“portion of the
square wave is level (Figi 5-6).

(5) As with (4) above, aqjust,phase’ in the 0.05V and 0.1V

‘ rarnges by turning CZO3B and C204B respectwely.

(6) Connect the capacity meter to the vertical input termmal
age.m. Adjust input capacitance in the 0.'02, 0. 05 e.zid
0.1V ranges for 38 pF by turnlng C202A, C203A and C204A
respectlvely

(7) bA's with (4) above, perfo"rm pl'rase é;djus‘trnent in the 0.2
and 2V range’s gy turning C205B and C206B 'respectively..

(8) As with (6) above, _turn CZOSA and C206A untll 1nput

| capa01ta1ree is" 38 pF in the 0 2 and ZV ranges respectlvels;'.
(9) Recheck the procedures of (1) through (8) |
(10) The pther ranges are a_x'uterna_vtlcally_adjus‘ted through' the

procedures of (1) through (8)




-

Distorted. ‘Good’ N .Distorted.
Fig. 5 - 6

5.7 TIME/CM adjustment
(1) | Conr;ect' a time rnakei" géheratqr to the v‘grtical' input
fe¥m-iﬁal. o
(2) Set the VARIABLE knob' to CAL'D.
(3) Set the TIME/CM ‘swi'tch-lto“l mS. Make marker signal
conform‘v.vi‘vch 'the scale .clivi’sions by 'turning‘ semi-fixed .
resi.sto‘rl R723(F.ilg..5-7), and the .ran.ges ofi,O.SS to 5uS
‘are ‘autom'atic;lly adjustj.ed.. | ‘
(4) _As with (3) above, adjust the 2uS and 1};3 ranges by
turning semi-fixed resistors R612 and R6;13 on the TIME/
cCM rotary SWitCil (F1g5—5)
(5) -Adjust the TV H and TV V ranges by turnmg R614 and
| R615 on the TIME/CM rota,ry switch until two cycles of - '
Avertmal and horizontal v1deo signal Wa.veforms appear on

th_e screen Te spectively,




(6) Reset the TIME/CM switch to 1mS, AdJust MAG ADJ

.semi- fxxed resistor R724 (Fig.5-7) os that magmflcata.on

X

a ’ L becomes five times when sweep is magn1f1ed by pulling

e . . the HORIZONTAL POSITION knob.

(7)‘ _.Adjust MAG REGIS semi-fixed resiéfo‘r R733 ‘until the R
trace vlocafed at the céntef of. the screer{do'esv“not‘ deviété . | |
due to magnified sweeping.

(8) Recheck the procedures of (1) through (7).

5.8 Sweep amplitude adjustment

Adjust SWP LENGTH semi-fixed resistor R522(Fig.5-5) so that .
‘ampiitude of the trace is 10.5cm in the 1mS ra’._ﬁge. SRR S

For sweep amplitude, strict adjustment is not always necessary.
However, if there is excessive deviation, stable oper.ation' can-

not be obtained. Rechecking is advisable. ‘b : , o s

AT

5.9 STABILITY and vertical DG BAL

For adJustment of the STABILITY and vertlcal DC BAL serm».,‘; -

.

flxed resmtors refer to Para. 3.2 (descrlptmn of parts on cabmet

- ‘ - side face), These can be a.dj,usted from the outsidg_of the cab‘inéﬁ; y




R 733 ﬂ

MAG, REGIS

| R 723 SWP, ADJ

TR 724 MAG, ADJ

Fig., 5 - 7
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55 S055 7858

H oli5s

CRT ROTATOR (cathode-ray tube rotating mechanism)

The function of thekCRT ROTATOR is to rotate the CRT mechanically
for fine adjustment so that the horizontal trace of the CRT is made
parallel with the horizontal scale lines of the graticule.  An
outstanding feature of the CRT ROTATOR is that the adjustment can

be made without removing the casing,

The adjusting provision is located on the right-hand side panel

" {as viewed from the oscilloscope front) as shown in Fig. 1.

This adjustment should be made when the horizontal trace apparently

is not parallel with the horizontal scale lines of the graticule,

\B\ ,

[] [::ﬁ/////SEAL

FROA
PANEL

Pig. 1

CRT ROTATOR
_>

' $ <::> LOCK

SCREWDRIVER , 4-mm SEAL

Using a screwdriver, move the 4-mm screw
upward or downward so that the horizontal
trace is made parallel with the horizontal

scale lines of the graticule.
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ADJUSTING PROCEDURE

.1.

With a screwdriver (+), rotate the 4-mm screw counterclockwise
for approximately 3 turns to loosen it. Note that the screw

will come off if it is turned further.

~

When the screw si loosened, it can be moved upward and downward
and in response the CRT is slightly rotated and thus the
horizontal trace angle is adjustable., This adjustment should
be made under the state that the power of the oscilloscope

is turned on and it is displgying its horizontal trace.

Fig., 2 Fig., 3

. SCREW- ' SCREW-
DRIVER [ ) DRIVER

; j J PUSH

PUSH , [
DOWN, UP,

) - )

Fig. 2 illustrates the case the right-hand side of the trace
is high, In this case, set the screwdriver to the 4-mm screw
and move it downward 80 that the trace is made parallel with
the graticule., The 4-mm screv is heavy and ahould be pushed

downward strongly.

Fig. 3 illustrates the case the left-hand side of the trace

is high., In this case, move the 4-mm screw upward.

¥hen the trace is made parallel with the graticule, lock
tightly the 4-mm screw by turning it clockwise (LOCK) with

the screwdriver.

The adjustment is complete by the above procedure,
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