


















































6.7.2 Trigger source to be test signal of channel 2
Settings as outlined in para. 6.7.1, but:

@g Set lever switch for trigger source selection to "CH2".
6.7.3 Trigger source to be line signal (e. g. 50 Hz)

ag Put lever switch for trigger source to “LINE".

47 Put lever switch for trigger mode to "AUTO” or "NORM”.

ag Putlever switch for trigger coupling to “AC”, "DC" or “LF".

@ Make pushbutton selection of triggering slope polarity ./~
o

@8 Adj\dst the trigger level *

* Settings depending on the test signal to be displayed.

6.7.4. External trigger source

4g Put lever switch for trigger source to "EXT".

50 Feed external trigger signal to BNG input socket.

@5 Make pushbutton selection of trigger slope polarity ./ or
At

a7, Set lever switch for trigger mode ~

4g Set lever switch for trigger coupling *

@8 Adjust the trigger level for a stationary signal display.

* Settings 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” 37 lights up.

43 Put lever switch for time base selection to *A”.

34 Display of digital value of time coefficient, and

32 /33 display of dimension of time coefficient are automati-
cally selected and indicated.

3g Put "HOLD OFF" control to "NORM" (however, turn bey-
ond "NORM” when pulse groups are to be displayed).

31: Press expansion button “x10” for 10-fold expansion.

ag Adjust X position of tracing.

6.8.2 Manual time setting

g Set control for time range selection of main time base Ato
desired range.

26 When setting fine control for time coefficient 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

43 Put lever switch for time base selection to “B INT' D"

61, Put lever switch for trigger mode of time base B to position
“FREE RUN".

a3 Turning the delay control for time base B enables the
brightened portion to be shifted horizontally across the
entire screen width.

a3 Put lever switch for time base selection to "B" for display
of time base B.

61, 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.

6.10 X/Y mode

38 Depress pushbutton for X/Y operation as outlined in para.
6.10r6.2.

49 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 i3 and 23, the fine con-
trols d4 and &4 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

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 36 is
set fully cw to the detent position, because otherwise the indi-
cation 432, 33, 34 does not represent a defined and calibrated-
time coefficient.

Furthermore, in case of additional expansion "x10" the dis-
played time coefficientis reduced to 1/10, e. g. "0.5 usec/cm”
and "x10” is to be read 0.05 usec/cem.

Figure 2 shows an example.
The expansion “x10” also affects the time coefficient of the
second time base B &1

.
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XT - time coefficient
expansion

t= Xt-time coefficient S
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 atime scale of 1 msec/cm.
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 msec/cm = 0.7 msec.

b) Time measurement using the delayed time base

8

o

Time deflection 3g maintime base 1 msec/cm

i

Sweep selector @) delayed sweep 0.1 msec/cm
Switch 43 inposition“B INT' D"
Switch 51) in position “FREE RUN*

Delay control ' to be adjusted such that pulse 1
and pulse 2infigure 3 appear
brightened.

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

Switch

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 time 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 frequency can be calculated by
means of the equation

4

T(sec)

f(Hz

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-
guency 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:

f1 T2

2 T
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Or the frequency comparison can be made in X/Y mode by se-
lecting the X axis for the trigger source. The resulting Lissajous
figures contain information about the frequency ratio as e. g.
shown in figure 5:

m fy _ 4
X 1

o fy _ 1
fx 1

Fig. 5

NOTE: This method produces closed oscillograms for easy
evaluation only if one frequency is an integral multiple of 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 g 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.
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Fig. 7 Oscillograms resulting from different settings of the
“HOLD OFF" control 3g.

7.5 Rise times

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

Assuming for example a step of 5 cm, dotted lines represen-
ting 0% and 100% of the total pulse heigh are introduced into
the graticule on the screen.

Control ,,CAL" enables the pulse height to be adjusted to ex-
actly 5 cm.

Fig. 8

7.6 Phase measurement

The phase shift between two signals can be easily deter-
mined in dual channel mode. The time delay t « is a measure
ofthe phase shift. 360° are represented by a cycle period of T.

The phase shift can be calculated as follows:
indegrees a0 - 1;_' . 360°

inradian ¢@ = Lo: N

T

With sinusoidal signals of frequencies up to 50 kHz tis advan-
tageous to measure the phase shift in X/Y 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.




8 CALIBRATION INSTRUCTIONS
IN BRIEF

Initial settings

Vertical mode BOTH, ALT
CH1,CH2 Attenuator 50 mV, CAL
CH1, CH2 Coupling 0

switch

CH1, CH2 Position mid-position
CH1, CH2 Polarity positive

Trigger mode AUTO

Trigger source CH1

Trigger coupling AC

Triggering slope +

Time base 0.2 msec/cm, CAL
X position mid-position

Operating voltages

200V +£10 VatMP8
00V 5 VatMP6

15V + 06VatMP9
-15V+ 06VatMP7

Adjustments
Component Function Procedure Component Function Procedure
R121 High voltage Adjust high voltage at MP 10 c202 Input capacitance Measure the input capa-
to-1870V. 1:100CH1 citance in position 0.2 V/cm,
R120 Intensity maximumTrigger mode NORM, no test ca02 1:100CH2 and adjust for equality in
signal, intensity control fully position 0.5 V/cm.
cw. Adjust R 120 until the ,, : . .
light spot just disappears. c21 HF calibr. CH1 Feed 1 MHz sguare signal with
Turn intensity control back! C405 <3 nsec rise time and 60 mm
R103 TRACE ROT Align basae line parallel to R220 amplitude via 50 Ohm termi-
graticule. R418 nation.
R129 Astigmatism Set for optimum definition of PutC 211 appr. to mid-
pulse top and edges. position.
R278 AMPL. fine Bal. Adjus; so that beam does Make adjustment for optimum
CH1 not drift when rotating the isol
R378 AMPL.fineBal. fine control. rectangular display.
CH2 R320 HF calibr. CH2 Use signal as above.
R 245 +Balance CH1  Adjust so that beam does not C311 Adjust for optimum
R 345 +Balance CH2  jump when actuating inverter rectangular display.
wors Lresinont :::{‘;”1‘ THV' ., RE81  EndoftimebaseA TimeA:50usec/cm
gain Z sguare signal, an _
R373  LFgainCH2 adjust for horizontal pulse top. _ Lengthof sweeg:!‘_:’fjlcm-‘
R271  1/2/5Bal.CH1  Adjustfor minimumbeam RE3L  Callbr.>meac/om Potentiometer yow.
R371 1/2/5Bal. CH2 jump when turning atten— €551 Calibr. 5 usec/cm Potentiometer CAL Afully cw.
uator control across full R594 CALx10 Timerange 5 msec.
range. R615 End of delay Time A: 50 usec/cm
R281 Basic gain FINE GAIN ‘ Potentiometer DELAY of B
5mVx2.5CH1 Set control fully cw, and adjust full Adiust R615 for 10
R381 5mVx2.5CH2  gaintonominal value. Uiy Gw. Adjust or
R279  Basicgain FINE GAIN cmdelay.
5mV CAL CH1 Set control fully ccw, and ad— R666 End of time base B Time A: 50 usec/cm
R379 5mVCALCHZ  justgaintonominal value. Time B: 10 usec/cm
R410 Symmetry Y Two coinciding sweeps. Lengthof sweepB:10.5cm
final stage Adjust so that no beam jump 2 ! 3
cociss atthe Borich Saior R 646 (j‘.allbr. 20 pusec/cmTime B: 20 usec
when switching between time base B
CHOP and ADD. R550 CAL XY Button X/Y, trigger source
Cc203 CH1 frequency  Attenuation control to position CH1,CH1:0.2V/cm.
L Supply 1V sauarewave o
; ee z square signal, an ) ) :
adjust for optimum CH1. Adjust distance of light
rectangular shape. spotsto5cminXdirction.
R508A  Sequenceof NORM, DC, CH 1, Sinus 1 kHz
operation 6cmto CH 1 and Trigger EXT-
Trigger EXT place input. Trigger charging
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alignand equalize EXTto CH 1.
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Bestelidaten/Ordering data

Bestell-Nr./Ord. No

OSCILLARZET D 1011

20-MHz-Oszilloskop/20-MHz oscllloscope

in Schutzklagse I/in protection class |

in Schutzklasse Il/in protection class Il

OSCILLARZET D 1011 mit nachleuchtender Elektronen-
strahirhre auf Anfrage

OSCILLARZET D 1011 with afterglow cathode-ray tube
on request

TKD1011-BAA
7KD1011-8AB

Zubehor/Accessories

Frontschutzhaube/Front protective cover 7KD9100-8AK
19-Zoll-Einbausatz/19-inch mounting set 7KD9100-8AL
Transportkoffer/Transport case TKD9100-8AJ

Einblicktubus/Viewing hood
Gummieinblicktubus/Rubber viewing hood
Tastkopf 1:1/Probe 1:1

MO7300-A8-A23
C71389-2671-A2
7KD9100-8CB

Tastkopt/Tastteiler 1:1/1 : 10 (umschaltbar)/ 7KD9100-8CA
Probe/divider 1:1/1:10 (selectable)

Tastteiler 1:10/Divider 1:10 MO7300-AB-AB
Tastteiler 1:100/Divider 1:100 MO7300-AB-A10

Tastteiler 1:10/Divider 1:10
MeBgerdtewagen/Instrument trolley
ohne Zubehorkasten/without accessory box
mit Zubehdrkasten/with accessory box

MO07300-A8-A9

7KD9100-8BA
7KD9100-8BB

Einblicktubus/Viewing hood (M07300-A8-A23)

Meﬂgeratewagen mit Zubehdrkasten/Instrument trolley with accessory box
(7KD9100-8BB)

Gummieinblicktubus/Rubber viewing hood (C71389-2671-A2)

Oszilloskop mit 19-Zoll-Einbausatz/Oscilloscope with 19-inch mounting set
(7KD9100-8AL)

Oszilloskop mit Transportkoffer/Oscilloscope with transport case
(7TKD9100-8AJ)
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S .
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FRONT PANEL BOARD

MESSBEDINGUNGEN: BETRIEBSART CH1, S\GNALPEGEL = 60mm
MEASURING CONDITIONS OPERATING MODE CH1,SIGNAL LEVEL 2 601

AUSLENKUNG MIT 1KHz SINUS
GEFLECTION WITH 1KHz SINUS

TRIGGER QUELLE: CH1
TRIGGER SOURCE:CH1

X-Y-BETRIEB
X =Y-MODE

X-STRAHLLAGE MITTIG
X~ BEAMPOSITION CENDERD

TYPE DER IC’S: 501 = HEF 4049
4049
4017
4013
1458 S

505= M(
506= TL0B2/TL0O72

507=- MC 1458S
508= SN74 LS76
=MC 7805(T
511= MC 1710
512= SN74 LS112
513= SN74 LS 112
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516= HEF 4528
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PIN CONNECTION 1...12 ARE CONNECTIONS T0 ST103
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58 R277 [z0.000v) R259
R270 348K 68
33 Upp = 26mV
(H1 Rgl 71. —
1.2.5BAL Lk
ST103/9 ] p
no -15v
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TRIGGERSIGNAL TO FRONT PANEL BOARD

ST103/ .
___ TH1 KANALUMSCHALTSIGNAL
VON LP X~ RBLENKUNG a5V
HANNEL INTRO 1GNAL FROI
PR X eriecnon A FRoH 15V
RLN
R267 R284 L0
39K s
13K .
R2S7 R283
27K 68 68
(A 3046 [__6 _] BFW92
’ R
29 7] 18 6 1:
68 HEEE
» ' | Upp =BLOMYV | HF-KOMP.
D204 £ 0203 R254 bp
GG | ING1L 5.6K L]
R2SS E] R266 I €225 '9 R287
18K e 120
L (H1-POS pass (jRazs
R223 |1 Ra6OA | 10203 | Lesv]
750 68K
| nzssinzze
4 68 Ll3gk
R262 E v L on - ]R285
18K 1.2 Io_m 12D
-Is
02
R264 3 o i’
B
R263 L_ __]
56K
R282
68
CHA
basy R289
£ s Y
: X/
LEITERPLATTE - Y-ABLENKUNG T T o
PRINTED CIRCUIT BOARD Y-DEFLECTION Tow ™ s
40013 -700.00 Tow
0202 D202
R + 75V > »
222 1L B2X8s 87X8S +l (8
iy zzolu/% vag  vie Imp/ss
39K 1%
(A 3046 : —
oL %5 =
/ 0302
asvy BT 1 ¢
INVERT ¢
g 0303 BZX 85 =
$303 INGIL8 V15
R35S £ | : 52120
g =
o bw]  T™ mw ey
I ‘To-' 5V
A5V | F%(;zo %
» 01 Rygn
2 ’“"i =
Lo
68 CH-2 KANALUM SCHALTSIGNAL
VON LP X~ ABLENKUNG
5.6K R382 CHANNEL-2 CONTROL SIGNAL FROM
o8 2367 PCB X-DEFLECTION
s 110312
13K Lssy
27K
n
INTENS  R109 B,ffz i . -
INTENSIT. : MAX.-1925V
y 02 MIN. ~1955V
WE
: i NP2 51 <01
9 510 = [ |
p3 :
0K 101 CNY 171 RO
B HELL (XY BETRIEB
B 3 ) 1y [ HELLIRT SETRIER) gL (RT . 70 LP 40012-71000 .ODER
’ — N D14-3626Y/93 40013-710.00 X- ABLENKUNG
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PisK erm e ez | e Te12
{
8F373
220 2
RL T407 Ru36
s%] B e
BF373
§§i7 RL3S
i N 3.3 +100V
F
RE23 R 413
22k 2 b3 T4 0.1p
%" s e BFan
33K 1409
] €409
C IOK 7 RL37T
R429 220 2rr 68 BF373
B33k 1405
RU21
Euo DLO3  D4LOL
BF373
T m;ﬂnuw INL1L8 |
33K
BF324
Upp= 33V +50V
R289
X . . P
o P D& 03
0.1
- R389 1201
A5V
o 0 Loz Ly 1ot Lo
=010 33uH F750 EETT I g
D202 D202A
BZX85 BIX85 :
= = (228
" Vi v3e 0u135
-
. —C 33— MSW 0204 —{s2— MSW 0207 05% —{=— KWO411 N8
L (27
= 565 = Lo —— MSWO0204 05% —=— KW 0207 W  —C— DWW
B7X 85 —2— MSW0207 —5—KW0207 N8 —&F— MGW 5% VR37
- V75
T F__FOLIE K KERAMIK
018 pagg 1202 —f— tLko L. L
. o e
a5V
. (320
018 R390
!
EBC BEC CEB DSG LE-DI00E
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VON LP X-ABLENKUNG B t B CE
CHANNEL-2 CONTROL SIGNAL FROM BF&22
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SIGNALPEGEL 2 60mm AUSLENKUNG
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DC-VOLTAGE
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/\ BAUELEMENTE NACH VDE-BEZW. IEC -RICHTLINIEN
IM ERSATZFALL NUR TEILE MIT GLEICHER SPEZIFI-
KATION VERWENDEN !

COMPONENTS CONFORM TO VDE - OR 1EC -GUIDELINES, USE
SPECIFIED PARTS ONLY WHEN REPLACING.
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