
































6 OPERATION IN BRIEF 
(with examples) 

Refer to the illustration on the unfolding page . 

Quick operation using basic settings, 
automatic time range and automatic 
trigger function. 

Preparat ion: 

Basic setting 

Move all lever switches up and put the controls to "CAL". 
"NORM" or to mind-position . 

@,/@ Put slide switch for test signal coupling to "0". 

Depress power button ON I OFF; confirm thai LED @ 
lights up. 

' 3 Adjusllhe intensity. 

Adjust the focus. 

@:: Use trace rotation control to turn the base line parallel to 
the horizontal graticule lines. 

6.1 Single channel operation with channell 

GX Putthe slide switch fortest signal cQupling to or " ;:::: ". 

@j$ Set lever switch for channel selection to "CH1" . 

@ Use the square wave s ignal al this output socket or divider 
probe calibration. 

if!: Feed t he test signal to BNC input socket. 

@ Select the desired Y attenuation. 

Adjust the beam position . 

Cnnfirm thA h",.c;ir: .c;Atting: 
'!t "Auto",@ "CH1", @ "A". 

6.2 Single channel operation with channel 2 
Put slide switch for test signal coupling to "-" or :::". 

5!f, Set lever switch for channel selection to "CH2'" . 
(i;) Use the square wave signal at this output socket or divider 

probe calibration . 

¢5) Feed test signal to BNC input socket. 

Select Y attenuation. 

Adjust Y position . 

Confirm the basic setting as in para. 6.1, but trigger mode 
selector@to "CH2" . 

6.3 Duat c hannel operation w ith alternating 
channel switc hing 

@ Move lever switch for channel selection to "BOTH". 

Put lever switch for dual channel display to "AL T". Chan-
nel setting as in para. 6.1 and 6.2. 

Confirm the basic setting as in para. 6.1 

Trigger mode: 

"CH1 " when tr iggering with signal of channell. 
"CH2" when tr iggering with signal of channel 2. 

6.4 Dual channel operation with c hopped 
c hannel switching 

@ Put lever switch for channel selection to "BOTH". 

@ Set lever switch for dual channel d isplay to "CHOP" . 
Channel settings as in para 6.1. and 6.2. 

Confirm the basic setting as in para. 6.1. 

Trigger mode: 
@ "CHI" when triggering wit h signal of channell . 

"CH2" when triggering with signal of channel 2. 
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6.5 Dual channel operation in adding 
and subtracting mode 

Put lever switch for channel selection to "BOTH". 
Set lever swi tch for dual channel display to "ADD". 

Subtraction is achieved by inverting one channel: 
,ti? Press inverter button for test signal of channel l or 

@' for test signal of channel 2. 

Confirm the basic setting as in para. 6.1 . 

T rigger mode: 
@ "CH1" when triggering w ith signal of channell. 

"CH2" when triggering w ith signal of channel 2. 

Special settings of trigger and time base_ 

6.6 Setting the trigger mode 

6.6.1 Automatic trigger function 
Put lever switch for trigger mode selet."1itm tu "AUTO" . 

@ Select the triggering slope polarity f or "- . 
Set lever switch for trigger coupling ' 

Set lever switch for trigger source' 
* Settings are depend ing on the test signal to be displayed. 

6.6.2 Normal trigger sett ing 
Put lever switch for trigger mode selection to "NORM". 

@ Select the trigger ing s lope polarity f or "\... 
@ Set trigger level control' 

Set lever sw itch for trigger coupling' 

Set lever switch for trigger source ' 
• Settings are depending on the test signal to be d isplayed . 

6.6.3 TV trigger signal 
Put lever switch for trigger mode selection to "TVV" (video 
fie ld triggering). 
Set triggering slope@ to f for positive video signal and 
to "\.. for negative video signal. 
Set lever switch for t rigger coupling to "AC" or "DC" (do 

- not use position "LF" or "HF"). 
Put lever switch fortrigger mode to "TV H" (line triggering). 

Set tr iggering slope@to f forposit ivevideosignal and -\. 
to for negative video s ignal. 
Put lever switch for trigger source select ion to "CHI " , 
"CH2" or to "EXT" when feeding an external trigger signal 
to BNC input socket@,. 

6.7 Selecting the trigger source 
6.7.1 Trigger source to be test signal of channell 

Put lever switch for trigger source to "CHI" . 
@ Use pushbutton to select triggering slope polarity f or "\... 

@ Adjust the trigger level. 
@-t, Set lever switch for trigger mode' 

Set lever switch for trigger coupling' 
• Settings are depending on the test signal to be d isplayed. 



6.7.2 Trigger source to be test signal of channel 2 
Sellings as outl ined in para. 6.7.1. but" 
@. Set lever switch for trigger source selection to "CH2" . 
6.7.3 Trigger source to be line signal (e. g. 50 Hz) 

iI!% Put lever switch for trigger source to "LINE". 
@ Put lever switch for trigger mode to "AUTO" or "NORM" . 
@ Put lever switch for trigger coupling to "AC", "DC" or "LF". 
@ Make pushbutton selection of triggering slope polarity f 

or \.' 
@ Adjust the trigger level * 
• Settings depending on the test signal to be displayed. 

6.7.4. External trigger source 
@ Put lever switch for trigger source to "EXT". 
f>9 Feed external trigger signal to 8NG input socket. 
@ Make pushbutton selection of trigger slope polarity f or 

'c' 
@,.t Set lever switch for trigger mode' 
@ Set lever switch for trigger coupling' 
@ Adjust the trigger level for a stationary signal display . 
• Sett ings are depending on the test signal to be displayed. 

6.8 Main time base A 
. 6.8.1 Automatic time range function 

@ Turn control for time range selection of main time base A 
fully ccw and confirm that indicator "AUTO"@lightsup. 

@'_l Put lever switch for time base selection to "A". 
3 Display of digital value of time coefficient, and 
IJ'~ I@ display of dimension of time coeffic ient are automati­

cally selected and indicated. 
(i$ Put "HOLD OFF" control to "NORM" (however, turn bey-

ond "NORM" when pulse groups are to be displayed). 
@ Press expansion button "xl 0" for 1 O-fold expansion. 
@ Adjust X position of tracing. 

6 .8.2 Manual time setting 
~_i$ Set control for time range selection of main time base A to 

desired range. 
@ When selling fine control for time coeff icient of main time 

base A to intermediate positions. the indication is not cali ­
brated (other settings as in para 6.8.1) . 

6.9 Delayed time base B 
@ Put lever switch for time base selection to "B INT' 0" 
ft· Put lever switch for trigger mode of time base 8 to position 

"FREE RUN". 
@ Turning the delay control for time base B enables the 

brightened portion to be shifted horizontally across the 
entire screen width. 

@-:f Put lever switch for time base selection to "8" for display 
of time base B. 

~'i) Set lever switch for trigger selection of time base B to 
. position "SLOPE A" or "A" . and time base B triggers with 

the triggering slope or the inverted triggering slope of the 
main time base A, respectively. 

6.10XNmode 
~-~ Depress pushbutton for XfY operation as outlined in para. 

6.1 or 6.2. 
0[$ Select trigger source for X deflection. 
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7 SAMPLES OF APPLICATION 
AND TEST CHARACTERISTICS 

Naturally, the examples outlined below cannot cover all possi­
ble applications of this oscilloscope, but are intended to show 
the principle applications corresponding with a great number 
of measuring tasks. 

7.1 Voltage measurement 
In order to ensure exactly defined deflection coefficients for 
all settings of the attenuator switches@and@, the fine con­
trols ,8 and ~~ have to be adjusted to the ccw end position for 
all voltage measurements. 
Always determine whether the measurement is to be per­
formed with or without test prods, since the use of test prods 
requires the selected deflection factor to be multiplied by the 
divider ratio of the respective test prod! The larger the display 
on the screen, the better the overall test accuracy. Figure 1 
shows the conditions for measuring momentary voltages and 
peak values. 

7.2 Time measurement 

7.2.1 General 

1 
1 

Fig. 1 

To obtain the time interval between two events in the oscillo­
gram, measure the geometric distance between the inter 
esting points on the screen and multiply it by the selected 
time scale. 

To ensure exact results confirm that the time fine control@is 
set fully cw to the detent position, because otherwise the indi­
cation@, @' ~~ does not represent a defined and calibrated­
time coefficient. 

Furthermore, in case of additional expansion "x10" the dis­
played time coefficient is reduced to 111 0, e. g. " 0.5J1.sec/cm" 
and " x1 0" is to be read 0.05 fisec/cem . 

Figure 2 shows an example. 
The expansion "x1 0" also affects the time coefficient of the 
second time base B @. 

t~ 

X'I--

Fig. 2 

~I·-- X T --·.,1 
Xt· time coefficient 

expansion 
T- XT· time coeffic ient 

expansion 



7.2.3 Exact time measurement 

The exact time interval between pulses 1 and 2 is to be mea­
sured in the oscillogram of figure 3. There are two measuring 
methods yielding results of a different degree of accuracy. 

Fig. 3 

a) Time measurement using the main time base 

The main time base is adjusted to a time scale of 1 msecJcm. 
The distance between both pulses in figure 3 is appr. 0.7 cm. 
This results in a time difference of 

0.7 cm x 1 msecJcm = 0,7 msec. 

b) Time measurement using the delayed time base 

Time deflection 

Sweep selector 

Switch 

Switch 

Delay control 

Switch 

@ main time base 1 msec/cm 

@ delayed sweep 0.1 msec/cm 

~~ in position "B INT' D" 

$5) in position "FREE RUN" 

@ to be adjusted such that pulse 1 
and pulse 2 in figure 3 appear 
brightened. 

@ in position "B". The resulting 
signal trace looks the like 
oscillogram in fig. 4. 

Fig. 4 

The measured distance is 7cm. There is a time difference of 

7 cm x 0.1 msec/cm = 0.7 msec. 

Because of the expanded display with delayed t ime base, any 
reading error is eliminated and the result has a higher degree 
of accuracy. 

7.3 Frequency measurement 

The frequency of a test signal or any event displayed on the 
scope can be determined by two methods: 

a) Performing the time measurement as described under 7.2 
can determine the cycle period T between periodically 
reccurring points. The Irequency can be calculated by 
means of the equation 

I (Hz) = -cc;":-:;-­
T(sec) 

b) Comparison with a known frequency, which can be per-
formed in two ways. 

Either by means of the dual channel display, in which case 
one channel reproduces the signal trace of a known fre­
quency and the other channel shows the signal of the fre­
quency to be measured. The frequency ratio is obtained by 
comparing the different cycle times: 

fl T2 
12 T1 18 

Orthe frequency comparison can be made in X/V mode by se­
lecting the X axis lor the trigger source. The resulting Lissajous 
figures contain information about the frequency ratio as e. g. 
shown in figure 5: 
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• • Fig.5 

NOTE: This method produces closed oscillograms lor easy 
evaluation only if one frequency is an integral multiple 01 the 
other. Therefore, the frequency measuring method outlined 
under (a) is preferable in most cases. 

7.4 Display of pulse sequences 

Wrong displays may occur in cases of complex pulse series 
if the trigger point is not synchronous with the periodic pulse 
sequence. 

By means of the "HOLD OFF" control @.~, the X deflection can 
be adapted to the cycle period of the pulse sequence so that 
a correct stable display is achieved. 

Figure 7 illustrates the situation. 

Test signal 

" 

Fig. 6 



~b?~===============---~~~ 

Fig. 7 Oscillograms resulting from different settings of the 

~HOLD OFF" control Q!. 

A 

B 

7.5 Rise t imes 

The time duration required by a step function to increase the 
signal value from 10 % to 90 % of the final height is called Ihe 
rise time tao 

Assuming for example a step of 5 em, dotted lines represen­
ting 0% and 100% of the tolal pulse heigh are introduced into 
the graticule on the screen . 
Control "CAL" enables the pulse height to be adjusted to ex­
actly Scm. 

50m 

.. - 100% 
- 90% , .. 

10%- r,j 

7.6 Phase measurement 

The phase shift between two signals can be easily deter­
mined in dual channel mode. The time delay t (f is a measure 
al tha phase shift. 360" are represented by a cycle period of T. 

The phase shift can be calculated as follows: 

in degrees 
<f n -'-"- . 360" 

T 

in radian If (0 ) '" . 2u 
T 

With sinusoidal signals of frequencies up to 50 kHz it is advan­
tageous to measure"the phase shift in XIY mode. However, 
this requires the same deflection factor in both, Y and X direc­
tion. The phase shift can be obtainded from the resulting ellip­
tical display. 
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-I ta I-
Fig. 8 

19 



[. 

8 CALIBRATION INSTRUCTIONS 
IN BRIEF 

Initial settings 
Vertical mode 
CH I , CH2 Attenuator 
CH I , CH2 Coupling 
switch 

BOTH,ALT 
5QmV,CAL 
o 

CHI. CH2 Position 
CHI, CH2 Polarity 

Trigger mode 
Trigger source 
Trigger coupling 
Triggering slope 
Time base 

mid-position 
positive 

AUTO 
CH I 
AC 
+ 

X position 
0.2 msec/cm, CAL 
mid-position 

Operating voltages 
200V± 10 Val MP8 
l 00V ± 5 ValMP6 
15V± O.6V atMP 9 

-lSV± O.6VatMP 7 

Adjustments 

Component Function 

R 121 High voltage 

Procedure 

Adjust high voltage a! MP 10 
to - 1870V. 

A 120 Intensity maximum Trigger mode NORM, no test 
signal, intensity control fully 
cwo Adjust R 120 until the 
light spot just disappears. 
Tum intensity control back! 

Rt03 

A129 

R278 

R378 

R245 
R345 

A273 
R373 

A271 
R371 

A 281 

R381 

R279 

R379 

R4tO 

C203 

C303 

TRACE ROT 

Astigmatism 

AMPL. fine Bat. 
CHI 
AMPL. fine Bal. 
CH2 
± BalanceCHl 
± Balance CH2 

LFgainChl 
LFgainCH2 

11215 Bal. CHI 
11215BaLCH2 

Basic gain 
5mVx2.5CHl 
SmVx2.SCH2 

Basic gain 
SmVCALCHt 
5mVCALCH2 

SymmelryY 
fina l stage 

CHI frequency 
comp.!: 100 
CH21:100 

Align base line parallel to 
graticule. 

Set for optimum definition of 
pulse top and edges. 

Adjust so that beam does 
not drift when rotating the 
!ineconlroi . 

Adjust so that beam does not 
jump when actuating inverter 
button INV. 

Feed 1 kHz square signal, and 
adjust for horizontal pulse top. 

Adjust for minimum beam 
jump when turning atten­
uator control across fu ll 
range. 

FINE GAIN 
Set control fully cw, and adjust 
gain to nominal value. 

FIN E GAIN 
Set control tully ccw, and ad­
just gain to nominal value. 

Two coincid ing sweeps. 
Adjust so that no beam jump 
occurs al the screen center 
when switching between 
CHOP and ADD. 

Attenuation control to position 
O.5V/cm. 
Feed 5 kHz square signal, and 
adjust tor optimum 
rectangular shape. 
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Component Function Procedure 

C202 

C302 

C211 

C405 

R220 

R 418 

R320 

C311 

R681 

R 691 

C551 

R594 

R615 

R666 

R646 

R5bO 

R508A 

Input capacitance Measure the input capa-
1 : 100 CHI citance in position O.2 V/cm, 

1:100CH2 

HF calibr. CHI 

HF calibr. CH2 

and adjust for equality in 
POSition 0.5 V/cm. 

Feed 1 MHz square signal with 

~3 nsec rise time and 60 mm 

amplitude via 50 Ohm termi­

nalion. 

PutC211 appro to m id­

position. 

Make adjustment for optimum 

rectangular display. 

Use signal as above. 

Adjustforoptimum 

rectangular display. 

End of time base A Time A: 50 p;sedcm 

length o f sweep A: 10.Scm .. 

Calibr. S mseclcm Potentiometer CAL A fully cw. 
Calibr. 5 p;sedcm 

CALxl0 

End of delay 

Potentiometer CAL A fullycw. 

Time range 5 msec. 

Time A: 50 p;sedcm 

Potentiometer DELAY of B 

fu lly CW. Adjust R 615 for 10 

cmdelay. 

End of time base B Time A: 50 ~ec/cm 
TimeB: 10p;sec/cm 

l ength of sweep B: 10.5cm 

Calibr. 20 p;SeclcmTIme B: 20 p;sec 

timebaseB 

CAL XY 

Sequenceo! 
operation 
Trigger EXT 

Button XIY, trigger source 

CHI, CH1:0.2V/cm. 

Supply 1 V square wave to 

CH ,. Adjust distance of light 

spots to 5 cm in X dirction. 

NORM. DC, CH 1, Sinus 1 kHz 
6cm to CH 1 and Trigger EXT­
place input. Triggercharging 
align and equalize EXT to CH , . 
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AUSKLAPPSEITE 
zur Lage der Badlen- und Anzelge-Elemente 
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OSCllLARZET D 1011 
20_MHz_O s.lIK>skQ~120_MH. osc illoscope 
In Schutzklaue Uin protection class I 
In Sclluttkl ...... II/In ",ot~ clan II 

• 

OSCLlARZET 0 1011 m~ nac/lleuclliende< ElektrOf1&n _ 
strahlrOh ... IIIll Ant<aoe 
OSCIlLARZET 0 101 1 wllh anefYIow cathCMM·'"y tube 
On '«IU"'" 

Zubehor/AccaS80nea 

Frontschutzhaube/ Fronl protective cov"r 
19·Zoll-ElnbauaaU/ 19-lneh mountlng set 
TransportkofferfTranaport case 
EinbllcktulMJaN I_ lng hood 
Gummlelnblictrtubu,/Rubber viewing hood 
Tastkopf 1 : 1/ Probe 1 :1 
T"stkoptfTasttlli ler 1 :1/ 1 : 10 (umschaltbarY 
Probe/divider 1 : 1/1 : 10 (selllClabIe) 
TII.tteiler 1 : IO/Dlvlder 1 :10 
Taatteiler 1 :IOO/ Dlvldar 1 : 100 
TlIstteiler 1 : 10/01vla.r 1 : 10 
MeBgeriitewaQen/ lnSlrument trolley 

ohne Zubehi:ir1ulslenlWitho;.ot acwssory box 
mit ZlhehOi'Kaslen/wiltl accessory box 

EinblicktuDusNiewlr1\jl hood (MQ73QO-A8-A23) 

e.ste ll-Nf.!O.d. No. 

7K01011-8AA 
7K01011 -8A8 

7KD9100-8AK 
7KD9100-SAL 
7KD9100-8AJ 
M07300-A8-A23 
C71389-Z61 ' -A2 
7K09100· 8C8 
7KD9100· 1CA 

M07300-AS-A6 
M07300-AS-Al 0 
M073DO-A8-A9 

7K09100-8BA 
7KD91OQ.8BB 

0SZI1Ioskop mit 19-ZoII-EinbausatzlOscilIosoope with 19- inch mounting set 
(lKD91ClO-BAL) 

Me8geratewagen mit Zubeh&kaslen/lnstrument trolley with a0ce5SOfy bOx 
(1KD91ClO-888) 

Gummieinblk:klub1.Js/Aubber viewing hood (C71389-Z671-A2) 

0sziI105kop nWt TranspOftkofler/Clscillo6l::cpe WIIh transport case 
(7KD91ClO-8AJj 
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