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1. SAFETY INSTRUCTIONS 

Read these page s care ful ly be fore ins t al lat ion and use of the 
ins t rument. 

1-1 

1.1 INTRODUCTION 

The fol lowing c lause s contain informat ion , cautions and warnings which 
mus t  be fol lowed to ens ure safe operation and to retain the ins trument  
in a safe condit ion. 
Adjustment , maintenance and repair of the ins trument shal l be carried 
out only by q ualified personnel. 

1.2 S AFETY PRECAUTIONS 

For the correct and safe use of  this  ins trument i t  i s  es sent ial that 
both operat ing and servicing personnel fo l l ow general ly-accept ed safe ty 
procedures  in addit ion to the safety precaut ions spe c i fied in this 
manual. 
S pec i fic warning and caution s tatements , where they apply , wi l l  be 
found throughout the manual. 
Where neces sary , the warning and caut ion s tatements and/or symbo l s  are 
marked on the apparatus. 

1.3 CAUTION AND WARNING STATEMENTS 

CAUTION: i s  used to ind icate corre c t  ope rat ing or maint entance 
procedures in order to prevent damage to or des truct ion o f  
the equipment o r  other property. 

WARNING : cal ls at tent ion to a potent ial danger that requires correct 
procedures  or prac ites  in order to prevent personal injury .  

1.4 SYMBOLS 

l H igh vol t age > 1 000 V 

� Live part 

Read t he operating 
instruc t ions 

Protective earth 
( gr ounding ) t erminal 

( red ) 

( black/yel low) 

(b lack) 
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1 .5 IMPAIRED SAFETY-PROTECTION 

Whenever it  is l ikely that safety-protec t ion has been impai red , the 
ins trument mus t be made inoperat ive and be secured agains t any 
unintended operat ion. The mat ter should then be referred to qual ified 
t echnicians . 
Safety prot ect ion i s  l ikely to be impaired if ,  for example ,  the 
ins trument fai ls  to perform the intend ed meas ur ement s or shows vis ib le 
damage. 

1 . 6 GENERAL CLAUSE S 

1 .  6. l 

l. 6 . 2  

l. 6. 3 

l. 6 . 4  

1 .  6 .  5 

1 . 6 . 6  

WARNING : The opening of c overs or r emoval of par t s , except  those to 
wh ich acces s can be gained by hand , i s  l ikely to expose l ive 
parts  and ac ces s ib l e  terminal s which can be dangerous to l ive. 

The ins trument shal l be d i sconnec t ed from al l vo l t age sources before i t  
i s  opened . 

Bear in mind that capac itors ins ide the ins trument can ho ld their 
charge even if the ins trument has been s eparat ed from al l vol t age 
sources . 

WARNING: Any interrupt ion of the protec t ive ear th conduc tor ins ide or 
outs ide the ins t rument , or disconnect ion of the protec t ive 
earth terminal , i s  likely to make the ins trument dangerous . 
Intent ional inter rupt ion is  prohibi t ed .  

Component s which are important for the safety o f  the ins trument may 
only be renewed by c omponents obtained through yo ur local Phi l ips 
organisat ion. (See al so sec t ion 1 5 ) .  

Aft er repai r  and maintenance in the pr imary c ircuit , safety inspec t ion 
and t es t s ,  as ment ioned in sec t ion 15 have to be performed. 



2. 

2-1  

CHARACTERISTICS 

A. Per formance Characteris tic s  

- Properties  expre s sed in numeric al value s with s tated t o lerance are 
guaranteed by PHILIPS Specified non-to lerance numerical val ues  
indicate  tho se that could be nominal ly expec ted from the  mean of 
a range of ident ical ins trument s. 
This specification is  valid after  the  instrument has  warmed up 
for 30 minutes ( re fe rence temperat ure 23°C ) . 

- For de finitions of terms , re ference is made t o  IEC Pub l icat ion 
35 1- 1 .  

B .  Safety Charac teris tic s  

- This apparat us has been designed and t e s ted in accordance with 
Safety Clas s I requirements o f  IEC Pub l ication 348 , Safety 
requirements for E lect ronic Meas uring Apparat us , UL 1 244 and CSA 
5 56B and has been supplied in a safe condition. 

C .  Init ial Charac t eris tic s  

• Overal l dimensions : 

- Wid th 

Inc luding handle  
Exc l uding hand le 

- Length 

I nc luding hand l e ,  exc l .  
Exc l uding hand l e ,  excl. 

Inc l uding handle , inc l .  
Exc l uding hand l e ,  incl. 

- Height 

Inc l uding fee t 
Exc l uding feet  
Exc l .  under cabinet 

knobs 
knobs 

knobs 
knobs 

387 mm 

350 mm 

5 1 8 , 5  mm 
443 , 5  mm 

5 30 , 5  mm 
45 5 , 5  mm 

146 , 5  mm 
1 34 , 5  mm 
1 3 2 , 5  mm 
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Figure 2. 1 Dimens ions 

* Mas s  7 , 5 kg 

* Operat i ng pos i t ions: 

a. Hor izont al ly on bo ttom fee t  
b.  Vert ical ly o n  rear feet 
c. On the carrying hand le in  two s loping po s i t ions . 

D. CONTENTS 

2. 1 .  Display 
2.2. Ver t ical  deflect ion or Y axi s  
2.3. Hor i zont al de flect ion or X axi s  
2.4. Tr igger ing 
2.5 .  Powe r Supply 
2.6. Auxi l i ary inputs or output s 
2.7. Environment al characteri s t ics 
2.8. Safety 



CHARACTERISTICS 

2. l DISPLAY 

* CRT 
Type No 
Measur ing area 
(h x w) 

* Screen type 
S tandard 
Opt ion 

* Tot al accelera­
t ion vol t age 

* Graticule 
Engravings 
Divi s ion l ine s 
Subdivis ions 
Dot t ed l ines 

Percent age s 

* Orthogonality 

* I l l uminat ion 

* Di splay t ime 
per channel in 
chopped mode 

* LCD l iquid c rys ­
t al display 
Type No 
Vis ib le area 
Back l i gh t ing 

SPECIFICATION 

PHILIPS D 14-37 2 
80 x 100 mm 

GH ( P  31) 
GM (p 7 )  

16 kV 

Internal fixed 
1 cm 
2 mm 

1 , 5 and 6 , 5 cm 
from top 
0% ,  10%,  90% , 1 00% 

90° +/- 1° 

Cont inuous ly 
var iab le 

< 2 us 

LC 94 38130 
2 5, 4  x 88, 8 mm 
Permanent ly on 

ADDITIONAL INFORMATION 

8 x 10 d iv. 
1 d iv. = 1 0  mm 
1 subdiv. ( sd )  

Long per s i s t ence 

2 mm 

2 -3 

Hor izont al as we l l  as ver t ical 
Idem. 
Only hori zontal . 

Measured in  zero point.  

All  relevant sett ings are 
vis ib le in display. 

2.2 VERTICAL DEFLECTION OR Y AXIS 

2.2.1 Channel s  A and B 

* De flect ion 
coe ff. 

* Vari ab le gain 
c ontro l range 

* E rror l imi t 

* Input impedance 
P aral l eled by 

2 mV/div • . •  10 V/div In 1, 2 ,  5 sequence. 

1 >2, 5  

< +/- 3% 

1 M ohm + / -2%  
20 pF +/-2pF 

I f  PM 8936 / 09 is  used, deflec­
t ion coeff. is aut omat ical ly 
calculated in display. 

Only in  calibrated pos it ion. 

Measured at f0 < 1 MHz 
Measured at f < 1 MHz 0 
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CHARACTERISTICS 

* Max. input 
voltage 
Max. tes t vo lta­
ges ( rms) 

* Bandwidth for 
20 m V • • •  l 0 V 

Bandwidth for 
2 mV, 5 mV and 
10 mV 

* Ris e-time 

* Noise 
20 mV • . •  lO V 

* Lower - 3 dB 
point 

* Dynamic range 
@ 1 MHz 
@ 5 0  MHz 

* Pos ition range 

* Dec oupling fac­
tor between 
channel s 
@ 10 MHz 
@ 5 0  MHz 

* Common Mode 
Rejection Ratio 
@ 1 MHz 

SPE CIFICATION 

400 V ( d .c .  + 8.c . 
peak ) 
500 V 

> 60 MHz 
( amb.: 0 • . •  35°C) 
> 35 MHz 

5 ,8 ns or les s 

< 0 , .5  sd 

< 10 Hz 

> +/- 12 div. 
> 8 d iv. 

> +/- 8 d iv. 

1 
1 

1 

> 100 
> 5 0  

> 100 

* L.F.Non Linearity < 3% 

* Visib le s ignal 
delay 

> 15 ns 

ADDITIONAL INFORMATION 

Max. duration 60 sec. 

Input 6 d iv. sine-wave. 

Input 6 div. S1ne-wave. 

Calcul ated from 0 ,35/f-3 dB 

Measured visual ly. Pick up on 
open BNC exc luded. 

In AC pos ition, 6 d iv. s ine­
wave 

Vernier in cal.  pos ition. 
Vernier in cal. pos ition. 

Vernier in cal . pos ition. 

Both channels s ame attenuato r 
s etting. 
Input max. 8 d iv. s ine-wave. 
2,5 and 10 V are exc luded. 
2,5 and 10 V are exc luded .  

Both channels s ame attenuator 
s etting, vernier adj u s ted for 
bes t  CMRR; measured with max. 
8 d iv. (+/- 4 d iv.) each chan­
nel. 

Max. intens ity, measured from 
l ine s tart to trigger point 
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CHARACTERISTICS SPECIFICATION 

* Base-line jump < 1 sd 
between attenua-
tor s t eps  
20 mV • . •  10 V 
Addi t ional jump 
between 1 0  mV 
<---> 20 mV 
Normal Invert 
jump 
ADD jump 

Variab l e  jump 

Triggerview 

* Bandwid th via 

< 1 ,5 sd 

< 1 sd 

< 0,6 div . 

< 1 sd 

A or B channel > 3 5  MHz 
2 mV, 5 mV, 1 0  mV 

20 mV • . .  10 V 

Via EXT . input 

* Deflec t ion coeff. 

> 50 MHz 
( Amb . : 0 • • •  35°C) 
> 50 MHz 

2 -5 

ADDITIONAL INFORMATION 

Only channel B .  

When A and B are pos itioned in 
screen cent re ( 20 mV • . •  10 V). 
Max . jump in any pos i t ion of  
the vernier. 

6 d iv .  s ine-wave 

6 d iv .  s ine-wave ( +/- 3 d iv .  
from screen centre). 

Via channel A or  
B 

2 mV/d iv • . .  lO V/d iv 1 ,  2 ,  5 sequence ( see Channel 
A, B). 

Via EXT . input 
Error l imit 

* Lower - 3 dB 
point 
AC c oupl ing EXT . 
input 

* L ine jump t rig­
ger source 

1 00 mV/d iv .  
< 5 %  

< 1 0  Hz 

< 2 sd 

* OFFSET t rig.point < 1 ,5 sd 
from screen cen-
t re 

* Delay EXT. trig ­
ger vi ew and chan­
nel A or B 

* Dynamic range 
EXT . input 
@ 1 MHz 
@ 5 0  MHz 

< 1 0  ns 

> +/- 12 d iv. 
> 6 d iv. 

INTERNAL, EXTERNAL. 

Only when t rigger coupl ing 
i s  DC. 

Jump between t rigger source A, 
B c ompos ite and E XT. 
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CHARACTERISTICS  SPECIFICATION 

2 . 3  HORIZONTAL DEFLECTION OR X AXIS 

2.1.1 

2 . 1 . 2 

* Horizont al dis­
play modes 

Main Time Bas e ( MTB ) 

* Time coe f f. 

Error l imit 

MTB, MTBI, 
ALT.TB, DTB 
X-DEFL 

0,5 sec . . .  50 ns 

< 3% 

* Ho rizont al pos i- Start of sweep and 
t ion range lOth div. mus t be 

shifted ove r screen 
centre 

* Variab le contro l  1 : > 2 ,5 
rat io 

* Time Base mag ­
ni fier 

Expans ion *10 

Error l imi t < 4% 

* Horizontal mag­
nifier balance 
* 10 ---> * 1 

< 2 ,5 sd 

* Ho ld-Off 
Minimum to maxi ­
mum ho ld-off t ime 1 
rat io 

De lay Time Base ( DTB ) 

> 10 

* Time coe ff. l ms . . .  50· ns 

Error l imit 

* Horizontal pos i ­
t ion range 

* Time Base Mag­
ni fier 

ADDITIONAL INFORMATION 

1, 2,  5 sequence (magn.off )  

Measured at - 4  . . •  + 4  d iv. from 
s c reen centre .  

Not val id �n X-de flect ion. 

Measured at +4 . . .  -4 d iv. from 
screen centre. 
E xc lud ing firs t  50 ns and 
las t  50 ns. 

Shi ft s t art of  sweep in * 10 
in mid-screen pos it ion, then 
switch to * 1. 

Minimum ho ld off t ime is re la­
t ed to t ime base sett ing. 

Sequence 1, 2 ,  5 .  

See MTB 

See MTB 

See MTB 



2.3.3 

2.3. 4  

CHARACTERISTICS 

* Del ay t ime Mul ­
t i pl ier 
E rror l imit 

Inc rement al de­
l ay t ime error 

* Re s olut ion 

* Del ay Time Ji t ­
ter 

S PEC IFICATION 

3% + 1% inc remen­
t al delay error 
+ 2 5  ns +/ - 5 ns 

ADDITIONAL INFORMATION 

* 1 only 

< 1% * 1 only 

1 10 000 

1 > 20 000 

2-7 

* Trace separation Only val id �n alternate  t ime 
base. 

Shift  range > +/ - 4 d iv .  

X-deflec t i on 

* De flec t i on c oe ff. 

DTB shi fts only. 

Via channel A or 2 mV/div ... lO V/d iv 1, 2,  5 sequence. 
B 
Via EXT. input 100 mV/div. 

* Error l imit 
Via channe l A or < +/ - 5% 
B 
Via EXT. input < +/ - 5% 

* Bandwid th 

* Phase shift be­
tween X and Y­
deflect ion 

* Dynamic range 

EXT input 

* Input impedance 
Paral leled by 

* Max. input vol­
t age 

DC • . . .  > 2 MHz 

< 3° @ 100 kHz 

> +/ - 12 div. 
@ 10 0 kHz 

1 M ohm +/ - 2% 
20 pF +/- 2 pF 

400 V ( d .c . + a.r.. 

peak )  

DC c oupled 

f0 < 1 MHz 
f0 < 1 MHz 

Max . te s t  vo 1-
t age ( rms) 

500 V Max. duration 60 sec . 

* Lowe r - 3 dB 
point 

< 10 Hz AC c oupled 
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2.4 

2.4. l 

---- -------

CHARACTERISTICS 

TRIGGERING 

MTB t rigge ring 

* Trig.mode 
AUTO (auto free 
run) 

Triggered 

Sing le 

* Trigger source 
A, B, Composi te  
(AB) , EXT, Line 

SPECIFICATION 

Brig ht line in 
absence of trigger 
signal 

* Trigger c oupling 
Peak-t o-peak (p-p ) ,  
DC, TVL, TVF 

* Leve l range 
Peak-to-pe ak 

DC INTERNAL 
DC EXTERNAL 

TVL/TVF 

* Trigger sl ope 

* Trigger sensi-
vi ty 
INTERNAL 
0 - 10 MHz 
@ 5 0  MHz 
@ lOO MHz 

EXTERNAL 
0 - 10 MHz 
@ 5 0  MHz 
@ 100 MHz 

TVL/F INTERNAL 
EXTERNAL 

Rel ated t o  pe ak­
t o-peak 

> (+  or - 8 div. ) 
> ( +  or - 800 mV) 

Fixed leve l 

+I-

< 0, 5 div.  
< 1 '0 d iv. 

3, 0 d iv. 

< 50 mV 
< 150 mV 

500 m V 

< 0, 7  d iv. 
< 70 m V 

ADDITIONAL INFORMATION 

Aut o  free run st art s 100 ms 
(typ. ) after no t rig.pulse. 

Swi tc hes aut omat ical ly t o  auto 
free run if one of t he display 
c hannel s  is grounded. 
In mul t i-c hanne l mode (alter­
nat ed )  eac h c hannel is armed 
after rese t ;  i f  sweep has 
already st arted ,  sweep is not 
finished. Not applicab le in 
peak t o  peak c oupling.  

Line trigge r source always 
t riggers on main frequency. 
Line trigger ampli t ude depends 
on line input voltage. 
Approx. 6 d iv.  @ 220 VAC input 
vol tage. 

p-p c oupl ing is D C  rejec ted. 

Slope sign in  LCD and + or - if 
TVL/F in c hosen for posi t ive 
or negat ive video. 

Trig. c oupl ing DC. 
Trig. c oupling DC. 
Trig. c oupl ing DC. 

Trig. c oupling DC. 
Trig. c oupling DC. 
Trig. c oupling DC. 

Sync. pulse. 
Sync . pulse. 
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CHARACTERISTICS 

DTB Triggering 

* DTB t rigger 
source 
S t art s, A, B, 
Compos i t e  ( AB ) ,  
EXT and TVL 

* Coupling 

* Trigger sens 1-
t ivity 

* Trigger Level 
range 

* Trigger slope 

2.5 POWER SUPPLY 

* Line input vol ­
t age AC 
Nominal 
Limit s  of ope ­
rat ion 

* Line frequency 
Nominal 
Limi ts  of ope­
rat ion 

* Safety require­
ments within 
spec i ficat ion of: 
IEC 348 CLAS S I 
UL 1244 
VDE 0411 
CSA 556  B 

SPECIFICATION 

DC 

See MTB 

> ( + or - 8 d iv.) 

+I-

100 - 240 V 

90 - 264 V 

50 - 400 Hz 

45 - 440 Hz 

* Power consumpt ion 45 W 

ADDITIONAL INFORMATION 

TVL has s ame trig.source as 
MTB t rig. source 

2-9 

TVL only val id i f  MTB t rig. 
c oupling TVL or TVF i s  chosen. 

S lope s ign in  LCD, i f  TVL 1s 
chosen. Slope s 1gn 1s not valid 

One range . 
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CHARACTERISTIC S  SPECIFICATION ADDITIONAL INFORMATION 

2. 6 AUXILIARY INPUTS OR OUTPUTS 

* Z-MOD 
ViH 
ViL 

* DIN p lug 9-pin 
( female ) 

* CAL 

Out put vol tage 
Frequency 
The output may 
be short-circuit 
to ground .  

> 2 , 0  V 
< 0, 8 V 

1, 2 V + / - 1% 
2 kHz 

2.7 ENVIRONMENTAL CHARACTERISTICS 

TTL-compat ib le. 
Blanks display. 
Max. int ens ity 
Anal ogue c ontrol between ViH 
and ViL is pos s ib le. 

For IEEE c ontrol, front -pane l 
memory back-up. 

To calibrate drop or t i lt pro­
bes. 
Rec tangular out put pul se. 

The environmental dat a  mentioned in this manual are based on the 
re sults  of the manufac turer's checking procedure s. 
Details  on the se procedures and fai lure criteria are suppl ied on 
request  by the PHILIPS organi sat i on in your c ountry, or by PHILIPS, 
INDUSTRIAL AND ELECTRO-ACOUSTIC SYSTEMS DIVIS ION, EINDHOVEN, 
THE NETHERLANDS. 

* Meets  environ­
ment al require­
ments of: 

* Temperat ure 
Operat ion temp. 
range within 
spec i f icat ion 

Limi t s  of ope­
rat i on t empera­
ture range 

N on-operating 
( St orage ) 

* Max. humidity 
operating 
non-operat ing 

* Max. al t itude 

Operat ing 

Non-operat i ng 
( s t orage ) 

MIL-T-28800 C,  
type III, CLASS 5 
S tyle D 

95% RH 

4 , 5  km ( 15 000 fee t )  

1 2  km (40 0 0 0  fee t )  

MIL-T-28800 C par. 3.9.2.3. 
tested, par. 4.5.5.1.1. 

Idem. 

MIL-T-28800 C par. 3.9.2.3. 
tes t ed, par. 4.5 .5.1.1. 

MIL-T-28800 C par. 3.9.3. 
tested, par. 4.5 .5.2. 
Maximum ( Operat ing Temperature 

0 derated 3 C for each km, for 
each 300 0  fee t ,  ab ove sea 
leve l ) .  



CHARACTERISTICS 

* Vibrat ion ( ope ­
rat ing) 

Freq. 5 • • •  1S Hz 
Sweep Time 
E xcur s ion ( p-p)  
Max Acc el e rat ion 

Freq. 1 5  • • •  2S Hz 
Sweep Time 
E xcurs ion ( p-p ) 
Max Accelerat ion 

SPECIFICATION 

7 min. 

1 , S mm 
7 m/ s 2 ( 0 , 7  x g) 

3 min. 

1 mm 
1 3  m/ s2 ( 1 , 3 x g) 

Freq. 2 5  • • •  SS Hz S min. 
Sweep T ime 
E xcurs ion ( p-p ) 
Max Accel erat ion 

Resonance Dwe l l  

* Shock ( operat ing) 

Amount of sho cks 

O, S mm
2 30 m/ s ( 3  x g) 

10  min. 

total 1 8  
e ach axi s 6 
Shock Wave-form Half  s ine-wave 
Durat ion 1 1  ms 
Peak Accelerat ion 300 m / s2 ( 30 x g) 

* Bench handl ing 

Meets  require­
ments of 

* Salt  Atmo sphere 

Structural parts  
mee t  require ­
ments of 

* E MI ( Elec tronic 
Magne t ic Inter­
ference )  

MIL-STD-810 
me thod S1 6 ,  pro­
ced. V 

MILT-STD-810 
methode S09 ,  pro­
c ed. I s alt  so­
lut ion 20% 

2-1 1 

ADDITIONAL INFORMATION 

MIL-T-28800 C par. 3 .9 .4.1. 
tested ,  par. 4.5.5.3.1. 

@ 1 5  Hz 

@ 2S Hz 

@ SS Hz 

@ each re sonance freq .  ( or @ 
33  Hz if  no resonance was 
found ) .  Excurs ion , 9.7 .1 .  to  
9.7 .2. 

MIL-T-28800 C par. 3 .9 .5 .1 .  
tested ,  par. 4 .5 .5 .4.1 .  

( 3  in each direc t ion ) .  

1 1  ms 

Mil-T-2 8800 C par. 3 .9.5.3. 
tes ted , par. 4.5 .5 .4.3 .  

MIL-T-28800C par. 3 .9.8.1 
tes ted , par . 4.5 .6 .2.1. 

meets  require­
ments of 

MIL-STD-46 1  CLASS B Appl icable requirements of 
part 7 : CE03 , CS0 1 , CS02 , 
C S06 , RE02 , RS03 

VDE 08 7 1  and VDE 
087S Grenzwert­
klas se  B 
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CHARACTERISTIC S  

* Magnet i c  Radi a­
t ed Suscep t ib i ­
l i ty Maximum De­
flect  ion Fac tor 

2.8 SAFETY 

* Meets  require­
ments  of 

* Max. X-Rad ia­
t ion 

* Recovery t ime 

SPECIFICATION 

IEC 348 CLASS I 
VDE 0411 

UL 1244 
CSA 5 5 6  B 

15 min. 

30 m�n. 

4 5  min. 

60 min. 

ADD ITIONAL INFORMATION 

Tes t ed in conformi ty with  IEC 
351-1 par. 5 .1 .3.1. 
Meas ured with ins t rument in a 
homogeneous magne t ic field ( in 
any direct ion with respect to 
ins trument)  with a flux inten­
s i t y  ( p-p value ) o f  1 ,42  mT 
( 14 , 2  gauss )  and o f  symme trical 
s ine-wave form with a frequency 
of 45 • . •  66Hz . 

Except for power cord , unless  
shipped wi th Un iversal  European 
power plug. 
Exc ept for powe r cord , unless  
shipped with North Amer ican 
power plug. 

Measured @ 5 cm from surface 
ins t r�ent for a target area 
10 cm 

-10°C ----> + 2 5°C amb ient 
t emg. 
-20 c ----> + 2 5°C amb ient 
temg. 
-30 c ----> + 2 5 °C ambient 
t emg. 
-40 c ----> + 40 °C amb ient 
t emp. 

o f  
of  
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INTRODUCTION TO CIRCUIT DESCRIPTION AND BLOCK DIAGRAM DESCRIPTION 

INTRODUCT ION TO CIRCUIT DESCRIPTION 

The func t ioning o f  the c i rcui t s  is  desc r ibed per pr inted-c ircuit board 
( p.c .b .). For every p.c .b. a separate chapter ( 4-1 0 )  is availab le 
c ontaining the l ay out o f  the p.c .b ., the assoc iated c ircuit d iagram( s )  
and the c ircuit descript ion. 

Locat ion o f  electrical  parts  

The item numbers o f  C • • • •  , R • • • •  , V • • • •  , � • • • •  , D .... and K • . . .  have 
been d ivided into groups which relate to the circuit and the print ed­
c ircuit  board accord ing to the fo l lowing t able : 

I t em number  uni t  no . Printed-c ircuit board F i gure 

1000-1999 A1 At tenuator uni t  4 
2000-2999  A2 P re-amp l i f ier uni t  5 
3000-3999 A3 XYZ amp l i fier uni t  6 
4000-4999 A4 Time -base uni t  7 
5 000-5 999 AS CRT control uni t  8 
6 000-6 999 A6 Powe r supply 9 
7 000-7 999 A7 Front uni t  1 0  
8000-8999 AB LCD uni t  1 0  
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3.2 

3.2.1 

l 
3.2.2 

3.2.3 

3.2.4 

BLOCK DIAGRAM DESCRIPTION ( see figure 3.1). 

Introduc t ion 

Thi s  b l ock diagram desc r ipt ion i s  based around al l the impor tant 
funct ional b locks and the ir interconnect ions. The interconnect ions 
between al l p.c .b.'s are given in the interconnect ion d i agram of  
figure 14.5. In order to  as s i s t  in  cros s-reference with the c ircuit 
d iagrams , the b locks inc lude the item numbers of the ac t ive component �  
they contain. 
Furthermore, the b locks are grouped together per pr inted-c ircuit boar( 
or a part of i t. To fac i l itate re ference, the names of the funct ional 
b l ocks are given in text in CAPITALS. 
Signal wave forms are a l so ind icat ed at block interconnect ions where 
use ful . 
In this ins trument almo s t  al l the swi tches ( UP-DOWN con trol s ,  softkey� 
and potent iometer UNCAL swi tche s )  influence the o sc i l losc ope c ircui t s  
via a mic rocomputer ( uC )  sys tem. 

Control uni t  

Because the func tional de sc ription of  the control uni t  ( see chapter 1 (  
i s  almost  s imular t o  the b l ockd i agram de script ion, no spec i f ic 
attent ion i s  given in thi s  chapter to this uni t .  

At tenuator uni t  

The ver t ical channe l s A and B for the s ignal s to be displayed are 
ident ic al. Each channel c omprises  an input SIGNAL COUPLING for AC/DC, 
a HIGH IMPEDANCE ATTENUATOR which give s a grounded input or a s i gnal 
at tenuat ion of  x1 -x10 or x100, an IMPEDANCE CONVERTER, a LOW IMPEDANCE 
ATTENUATOR which gives s ignal at t enuat ion of x1-x2 ,5 or x5 and a GAIN 
xl -xlO 
AMPLIFIER b lock, incorporated wi th the CONTINUOUS CIRCUIT. Thi s  b lock 
has a variab le gain, influenc ed by the front-panel VAR contro l.  The 
gain i s  also increased by x10 in order to obtain 2-5 and 1 0mV s e t t ings 

Similar to the ver t ic al channe l s ,  the external channel attenuator alsc  
has  an input SIGNAL COUPLING, HIGH IMPEDANCE ATTENUATOR and IMPEDANCE 
CONVERTER in line. However, the e xternal channel has only x1 
attenuat ion and no LOW IMPEDANCE ATTENUATOR. The output o f  the 
e xternal channel is fed to both MTB and DTB TRIGGER PRE-AMPL IFIERS. 

Al l b locks that are capab le of working in d i f ferent modes are 
contro l led by the contro l A or contro l B s ignals. These s i gnals are 
generated by the CH.A CONTROL or CH.B CONTROL b locks . 

Pre-ampl i fier unit  

Thi s  uni t  incorporates the signal spl i t ters fo r the vertical channel s  
and B, the t r igger view ampl i fier, the tr igger c ircuits  for the MTB an 
DTB and the chopper osc il lator c i rcui t .  Al l the se func tions are 
control l ed by the control XYP and contro l XYA s ignal s ,  generated by 
the X-Y CONTROL blocks . 
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AMPLIFIER 

�-------------------------------------------_j-

Figure 3 .1 Block diagram 
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* Vert ical channel s  A and B :  

Bot h  channel s  are comple tely identical  and receive their input s i gnal s  
from the ATTENUATOR UNIT. Thi s  s ignal i s  applied to the SIGNAL 
SPLITTER, wh ich has three out put s :  

- two outpu t s  appl ied to the SLOPE/ TRIGGER SELECTIONS for MTB o r  DTB 
tr i gger ing. 

- a third out put routed to the POSITION/NORMAL-INVERT b lock . 

Thi s  b lock i s  incorporated with the VERTICAL CHANNEL SWITCH in a s ingle 
re. Vertic al shi ft o f  the d i splayed s ignal i s  achieved by the front­
panel POSITION control. The output of this b lock and the output of the 
TRIGGER VIEW channel are routed via the DELAY LINE DRIVER to the DELAY 
LINE . The TRIGGER VIEW channel enab les  display of the MTB trigger 
source and can be used as a third vertic al channel wi th l imited 
spec i ficat ions. The front-pane l TRACE SEP control influences the 
position of the trace of the DTB s ignal s rel ated to the trace of the 
MTB s ignal. 

* MTB t r igger c i rcui t : 

The SLOPE/TRIGGER SELECTION b l ock receive s a trigger s i gnal from one 
of the vert ic al channels A or B ,  from the EXT SIGNAL SPLITTER or from 
the LINE TRIGGER PICK-OF F .  Inve r t ing of  the tr igger signal is  
control led by the CXYA s ignal s iNVAM and INVBM to obtain the MTB s lope 
funct ion . Routed via the TRIGGER PRE-AMPLIFIER , b lock the s i gnal i s  
split  up into three dif ferent path s : 

- after summat ion o f  the LEVEL s ignal , direct to the TRIGGER AMPLIFIER 
- to the AUTO LEVEL b l ock.  This b l o ck contains the d i f ferent tr igger 

fac i l i t ies  and level l ing of the t r igger s i gnal is influenced by the 
front-panel LEVEL control, The output of this path is rout ed again 
to  the s ummat ion point to influence the direct tr igger s i gnal . 

- to the X-DEFL AMPLIFIER for X-deflect ion fac i l i ty .  Thi s  block 
incorporates a phase correct ion c i rcuit for the X-Y d i spl ay .  

The TRIGGER AMPLIFIER feeds the MTB trigger s ignal to the t ime-base 
uni t .  The tr igger  s i gnal from the s ummat ion po int is al so routed via 
the TRIGGER VIEW AMPLIFIER to the vert ical  CHANNEL SWITCH s t age to 
di splay this s ignal . 

* DTB tr igger c ircui t:  

Basic al ly , for tr igger ing purpo se s this c ircuit i s  ident ic al to the MTE 
trigger circui t .  Thi s  cir cuit al so has a SLOPE/TRIGGER SELECTION and 
TRIGGER AMPLIFIER b lock . However , the DTB trigger c ircuit has no LINE 
trigger o r  AUTO LEVEL fac i l i ty .  The LEVEL control d ire c t ly influence s  
the SLOPE/TRIGGER SELECTION b lock . 

* Chopper oscil l ator c ircui t :  

A s quare-wave signal for chopper b lanking and ver t ic al swi tching is  
generat ed in the CHOP OSCILLATOR. For chopper b lanking the s ignal is  
routed to the Z PRE-AMPLIFIER on t he t ime-base uni t .  
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3.2.5 

3 .2 .6 

Time-ba se uni t  

Th is uni t  incorporates the main t ime-base ( MTB ) , the del ayed t ime-base 
(DTB ) , the hor i zont al ampl i fier and the Z ampli fier c ircuit.  Al l 
func t ions are contro lled by the CXl and CX2 s i gnal s ,  generat ed by the 
HORIZONTAL CONTROL CIRCUIT b l ocks . 

* Main t ime-base ( MTB ) : 

The MTB t rigge r  s ignal can be e i ther directly rout ed to the T IME-BASE 
CONTROL CIRCUIT or firs t routed via the TV TRIGGER SELECTION for the 
TV tr igger  coupl ing. When in the AUTO mode , in the abs ence of  trigger 
s ignal s ,  the MTB wil l  be free running. 

The MTB CURRENT SOURCE appl ies  the sawtooth charging current to the 
MTB sweep c ircui t.  Thi s  block generates the MTB s awtooth s i gnal , wh ich 
i s  routed to the HORIZONTAL DISPLAY MODE SWITCH. 

The HOLD OFF and the ALT CLOCK PULSE blocks are a l so under contro l of  
the TIME BASE CONTROL CIRCUIT. Hol d  off t ime i s  var ied by  the front­
pane l HOLD OFF control. The output of  the HOLD OFF block i s  rout ed to 
the T IME-BASE CONTROL CIRCUIT aga in. 

The ALTCLN-pulse i s  appl i ed to the PRE-AMPL IFIER UNIT. 

XYZ un i t  

This uni t  compr ises  the final ampl i fiers for the ver tical ( Y )  and 
hor i zont al (X)  deflect ion and for the b lanking ( Z )  c ircui t. In add i t ion 
to thi s ,  the CRT c ontrol c ircui t s  are al so incorporated in the uni t .  

* Final vert ical ampl i fier : 

The output signal from the pre-ampli fier uni t  1 s  firs t routed via the 
DELAY LINE to give suffic ient delay to ensure that the steep lead ing 
edge s  of fas t  s i gnal s  are displayed and then fed to the DELAY LINE 
COMPENSATION. Thi s  b lock c ompensates the s i gnal for d i s tort ion 
originat ing in the DELAY LINE b e fo re it is appl ied to the FINAL 
VERTICAL AMPLIFIER. The output of the FINAL VERTICAL AMPL IFIER fe eds 
the ver t ic al deflect ion plates  of the CRT. 

* Final hor i zont al ampl i fier : 

The hor izontal de fl ect ion s ignal i s  routed to the FINAL HORIZONTAL 
AMPLIFIER,  the output of which feeds the hor i zont al deflect ion plates 
o f  the CRT. 

* B l anking c ircui t :  

The out put s ignal from the Z PRE-AMPLIFIER o f  the t ime-base uni t , that 
determines trace b lanking or unb l anking and modulat ion i s  routed to the 
FINAL Z-AMPLIFIER. After  ampl i fic at ion the b lanking s ignal i s  spl i t  
in to t �  paths : 

- the h.f. s i gnal s  are fed via a high vol tage capac itor to grid Gl of  
the  CRT. 

- the l .f. s igna l s  are used to modulate the ampl i t ud e  of an osc il lator 
wave- form,  wh ich then pas ses  via another h i gh vol t age capac i tor and 
i s  demodul ated in the DEMODULATOR b l ock to retr ieve the or iginal 
s ignal. 

Note that the original h.f. and l .f. s ignal s  are again rec omb ined on 
the gr id Gl. 
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* CRT control c ircuit s:  

The FOCUS AMPLIFIER b lock is  influenced by both front-panel FOCUS and 
INTEN S contro ls to provide a focus that is independent of the 
intens ity , and dr ives the focusing gr id G3 of the CRT. 

The -100 V BLACK LEVEL b l ock provides the c orrect preset t ing of the 
c a thode vol t age. 

The CRT BIAS give s  a d.c .  vo lt age to the gr ids G4 and GS to provide an 
opt ional adjus tment for geome t ry and a s t i gmat i s m. 

Power supply uni t  

The mains input vo l tage i s  f i l tered and then appl ied t o  the RECTIFIER 
b lock to obtain a d.c .  vo ltage source. Another output of  the LINE 
FILTER b lock is routed via the L INE TRIGGER PICK-OFF and serve s  as a 
MTB LINE tr igger s ignal. The rec t i fi ed mains source i s  routed to the 
FLYBACK CONVERTER ,  which generates the necessary vol t age s  for the 
o sc i l l o sc ope c i rcui t s. Each supply vo l tage i s  rect i fi ed in the 
RECTIFIERS b lock. 
The LOW-vo l tage suppl ies  are s t ab i l ized by the CONTROL c ircuit to the 
c onverter. 
The +10 V REF supply serves  as a l ow-vo l t age re ference  and i s  generated 
in the +10 V REFERENCE source block. Thi s  re ference vol t age is a l so fed 
to the di fferent c ircui t s  on the power  supply  or in the osc i l loscope. 

The EHT CONVERTER generates the -14 kV for the pos t-accelerator anode 
o f  the CRT and the -2 kV for the c athode c ircui t s .  

* Auxi liary c ircuit s :  

The CALIBRATION GENERATOR generate s  the CAL vol tage , which i s  appl ied 
to the output socket Xl. The CAL vol t age has a 1, 2 V p-p l evel with a 
frequency o f  2kHz s quare wave . 

The ILLUMINATION CIRCUIT de termines the amount o f  current passed to the 
grat icule i l l uminat ion l amp of the CRT contro l l ed by the ILLUM contro l 
on the front-panel. 

The TRACE ROTATION CIRCUIT determines the s trength and sense of  the 
current pas s ed to the trace rotat ion co il around the neck of the CRT. 
The current i s  influenced by the fr ont-panel screwdr iver operated 
TRACE ROT control. 



4. ATTENUATOR UNIT (A1) 

4 . 1  VERTICAL ATTENUATORS 
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The A and B channe l at tenuators are identic al:  there fore only channe l l 
i s  descr ibed . 

Al l rel ay and FET swi tche s are contro l led by the mic rocomputer via the 
12c bus . The TEA 1 0 1 7  converts  this serial DATA into the parallel  
control s ignals for all  relay o r  FET swi tche s .  A list  of the contro l 
l ines for al l at t enuator s e t t ings i s  gi ven in the t able  below .  

I u._ -' 
I o  u.... o Ll"' :::C oou..oo _,..J _; 

� N IJ'I 

0 
X 

x x x x x x x x x x  

2mV�--4-�---+��a-+-4-�� 
Sm V �--4-�---+��+---4-�� 

1 0 m V t-----;a--t-4--e-+--t-t---+-e-------i 
2 0 m V t----;a--t--+--e-+--t�a-+-+--+---i 
50 m V t----;a--t--+--e-+--t-t---<a-+--+---i 

1V�.-+-+-�-r�-+-+��� 
2 V t--+-e---+---+---e>---��a-+-+--+--l 
5 V t--+-e---+---+---e>---�-t---<a-+--+--l 
1 V t--+-e---+---+---e>---�-t--+-e---+--l 
2 V t--+-+-�--+--+-41�a-+--+--+-� 
5 V t--+-+-�--+-+-41t-----t--._4-�� 

1 0 V t--+-4-�--+-+-41t-----t--+--a--�� 

MAT 2227 

Figure 4 . 1 Tab le of at tenuator sett ings 

The channel A attenuator c ons i s t s  o f  in five s tage s :  

Input coupling, where depend ing on the relay K1001 pos i t ion , the 
input s ignal c an either be d . c . -c oupled (relay act ivated)  or a . c . ­
c oupl ed ( re l ay no t ac t ivated ) . 

High impedance at tenuator with three attenuator s tage s  for the x1 , 
x10 and x100 attenuat ion . The l . f . part of each s t age is  s plit  via a 
resistor  divider and routed vi a N 1001 and V1019 to the output of  this 
s t age , where it is  re-connec t ed with the h . f . part of the input s ignal.  
Pot ent iometers R1036 (TRACE jump) serve s  as a o ffset  compensat ion for 
N1001.  

X 1 
X 1 0  
x100 

RELAY 

K1 004 
K1003 
K1002 

FET 

V10 1 1  
V1006 
V1003 

TRIMMER FOR L. F .  L. F .  RESISTOR 
SQUARE WAVE DIVIDER 

C 1033 
C 1029 R1007-R10 1 1  
C1023 R1 019-R1004 

Not e  that , when "O" ( GND-A) is se l ected , the output is connec ted to 
ground via FET V1016 and al l other relay- and FET swi tches are swi tchec 
o f f .  
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The impedance converter s erve s  as  an inverting buf fer  c ircuit for 
the h 1 gh 1mpedance at tenuator. For the l .f.- feedback the output s ignal 
o f  this s tage i s  routed to the l.f.  s ummat ion po int N 1 0 0 1 -2 .  

The l ow impedance at tenuator reduc e s  the gain b y  x1 , x2.5 and x5 , 
depending on which r e l ay i s  act ivated .  

x1 
x2.5 
x5 

RE LAY 

K1006 
K1 007 
K1008 

RESISTOR DIVIDER 

R1053  vs R1056 , R1 05 7 and R1058 
R105 3 ,  R1056 and R105 7 vs  R1058 

The c ont inuous c ircuit  ( OQ0203 ) ,  the di fferen t ial input vo ltages of 
which are fed to p ins 4 and 5. 
Thi s  s tage compr ises  the fo l lowing funct ions : 

- Cont inuous ly vari ab le control ( pin 1 1 ) . 
Gain x1 ( pin  2 and 3 )  with o ffset adjus tment R1 064 ( R1 1 64 )  and gain 
adjus tment R1069 ( R1 1 6 9). 
Gain x1 0 ( pin  6 and 7 )  with o ff se t  adjus t ing R1072  ( R1 1 7 2 )  and gain 
adjus tment R1076 ( R1 17 6). 

- x1 /x10 control , ( pin 1 0 )  t o  sel ect the 2 , 5  and 1 0  mV/DIV s e t t ings . 

The d i f ferenti al output current from p in 1 3  and pin 1 4  i s  rout ed via a 
common-base circuit V106 3 ,  V1 064 and app l ied to the pre-ampl i fier unit.  

4. 2 EXTERNAL INPUT 

The external input can be s ubdivided into four s t age s :  

Input coupl ing, b a s ic al ly s imilar to the ch.A input coupl ing. 

�igh impedance attenuator for the x1 attenuator only , whe re the l .f. 
s quare-wave can be adjus ted with trimmer C1206. The l .f. part i s  routed 
to the summat ion po int N 1 201-2. R1 2 17 serve s  as an offse t compensat ion 
for N1201.  For l .f.- feedback the output of the impedance converter i s  
a l so routed to thi s  s ummat ion po int. 
Note that the output of  this s t age i s  a l so a recons t ituted ve rs ion of 
the input s i gnal .  

Impedance converter , 1 s  basic s imilar t o  the ch.A impedance 
conve rter. 

The d i fferent ial ampl i fier V 1 2 1 1 , V 1 2 1 2  converts  the vol tage from 
emi t te r- fo l l ower V1209 into the d i f ferent i al current s ignals EXT+ and 
EXT-. Thi s  s ignal is appl ied to the pre-ampl i fier unit  and serves  as  
e xternal trigger s ignal or as an external deflect ion s i gnal. 
The current for this s tage i s  app l ied from current source V1 2 1 3 .  
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5. PRE-AMPLIFIER UNIT (A2) 

The pre-amp l i fier uni t  cons i s t s  o f :  

- Ver t ic al pre-ampl i fier 
MTB tr igger pre-ampl i fi er 

- DTB tr igger pre-ampli fier 
- Pre-ampl i f ier c ontro l ,  inc l .  CHOPPER o s c i l l ator. 

All control pulses for this uni t  are generated by the pre-ampl i fier 
c ontrol  c ircui t , via the 1 2c bus ( se e  sec tion 5.4 ) .  

5-1 

5.1 VERTICAL PRE-AMPLIFIER 

C H . A  { 
I NP U T  C U R R E N T  

C H . B  { 
I NP U T  C U R R E N T  

0 2 2 0 1  

.-------1 00 00 2 0 

TR I G. 

V I E W  

Figure 5.1 The three s t ages of  the ver t ic al pre-amp l i fier  

The vert ical  pre-amp l i fier cons i s t s  of  three s tage s .  

} T O  
DE L A Y  L I NE 

M AT 2 1 1 5  

860214 

The signal spl i t ter ( Q0205 ) receives i t s  input signal for channel A 
(B) from the attenuator unit  and c opies this s ignal into three 
identical d i f fe rential output cur r ent signals for :  

- Vert ic al channel ( pin 7 and 1 0 )  
- MTB t r iggering ( pin  5 and 1 2 ) , s e e  section 5.2. 
- DTB tr igger ing ( pin 4 and 1 3) ,  see sect ion 5.3. 

Stage 2 ( 0000 20 )  c ons i s t s  o f  two integrated c ircui t s  D2201 and D2202 , 
connec t ed 1n paral l e l  and serve s  as  a vert ic al channel swi tch. 
The swi tch selec t ion i s  as  fo l l ows : 

D2201  D2202 
p in 10 pin 1 1  pin 1 0  

A 1 0 0 
B 0 1 0 
TRIG VIEW 0 0 1 
ADD 1 1 0 

Further , all pos s ib le 2 ,  3 ,  or 4 channel c omb inat ions are pos s ib le in  
a l ternated or chopped di splay ( se e  also section 5.4 ) . 
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5 .2 

Thi s  s t age compr ises  the fo l lowing fun c tions : 

- Pos it ion control POS A R7006 on D22 0 1 - 1  for e h .  A and POS B R7008 on 
D2201-8 for eh. B. 

- Channe l B norma l / invert  (high is INVERT) on D2201-7.  
( The balance be tween normal /invert can be  adjus ted with R22 1 2 ) . 

- Tr igge r  view invert  ( hi gh i s  INVERT) on 02202-2 . 
- Trace separat ion control with R70 1 3  on D2202-8. 

S t a ge 3 ( D2203)  se rve s  as  del ay l ine drive r  where the out put current 
of both OQ0020 is converted into vo lt age s ignal applied to the delay 
l ine . The current for this s t age and for D2 201  and D2202 is  fed via 
R22 3 1  and R2246. 
The current regulat ion for the common-mode c ircuit  is achieved by 
trans i s tor D2 203 ( 1 2 , 1 3 ,  1 4 ) .  

MTB TRIGGER PRE-AMPLIF IER 

Tr igger pos s ib i l ities  are : 

S i gnal Selected by : inve rted by: 
name rout ed to name routed to name routed to 

eh.  A TRAM+ , TRAM- D2302 ( 3 , 4 )  AM D2302 ( IO) INVAM D2302 ( 2 )  
eh. B TRBM+ , TRBM- D2302 ( 5 , 6 )  BM D2302 ( 1 1 )  INVBM D2302 ( 7 )  
EXTERNAL EXT- , EXT+ D2303 ( 3  , 4 )  EXTM D2303 ( 1 0 )  INVAM D2 303 ( 2 )  
l ine LINE D2303 ( 5 )  LNM D23 0 3 (  1 1 )  INVAM D2303 ( 7 )  

D2301  serves a s  a s ignal spl i t ter and receive s  i t s  input s ignal from 
the at tenuator unit.  This input current s ignal i s  copied into two 
ident ical di fferent ial out put current s ignals  for : 

- EXT MTB s i gnal ( pin 6 and 1 1 )  
- EXT DTB s ignal ( pin 7 and 1 0 ) , ( see Sec t ion 5.3 ) .  

The s ymme trical output current s from D2302 ( 1 3 , 1 4 )  and D2303 ( 1 3 , 14 )  
are conver ted into a symme trical vo ltage again in  the common-base 
c ircuit V23 1 6 ,  V23 1 9  fol l owed by a shunt feedback c ircui t V23 18 and 
V232 1 .  Not e  that the sens i t ivity at the col lectors o f  V23 1 8  and V23 2 1  
i s  1 1 0 mV/DIV. 

At this po int the s ignal pa th i s  divided into : 

- a tr igger path ,  fed to both V2333  and V2334,  where depending on the 
current to the base , leve l l ing of the trigger s i gnal is obtained . 
Two separate series feedback c i rcuits t ake care of  vo l t age- to-current 
c onvers ion : 

* V 234 1 and V2 342 for main t ime-base t r igger ing. 
The t r igger output s ignal , TRIGM- and TRIGM+ are fed to the t ime­
base uni t  A4. 

* V2347 and V2349 for t r i gger view. 
This s ymme tric al output can be ba lanc ed by potent iometer  R2407 
( Tr i g  view BAL ) .  
The TRIGV+ and TRIGV- s i gnal s are fed to D2202 ( 3-4 ) .  
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Int egrated c ircuit D2304 serves as an auto l evel circui t . 
The fo l l owing funct ions are po s s ib le .  

a .  Peak-peak 

In thi s  case the amp l i t ude of  the trigger s ignal app l ied to D2304 
( 3 , 7 )  i s  measured by peak-peak detectors on D2304 ( 2 , 4 , 6 , 8 ) . The 
out put current from D2304 ( 14 , 1 5 )  i s  dependent on the peak-peak 
l evel and is adj us tab le with the LEVEL contro l R7 0 1 2 ,  connected to 
D2304 ( 1 ) .  

b .  Tr iggering 

In this case the level range is 16 d iv .  The level is adj us tab l e  
with R70 1 2  and the current variat ion o n  D2304 ( 1 4 , 1 5 )  can b e  varied 
b e tween +or- 0 , 6mA. 

c .  TV tr iggering 

The l evel control  is made ineffe c t ive . In TV tr iggering , the LEVEL 
mus t  be set to a f ixed value . Thi s  is done by applying a h igh l evel 
current to pin 1 via d iode V2326 . 

d .  Auto 

In auto the signal LEVEL ZERO i s  h igh and via d iode V2325 the out put 
l eve l D2304 ( 1 5 )  is asymmetrical with output l evel D2304 ( 14 ) . 
Thus the maximum s ignal ampl itude  i s  2 Vp-p . 

an external deflect ion pat h ,  routed via the series feedback c ircui t  
V2356 and V235 7 , the X DEFL+ and X DEFL- s igna l s  are fed to the t ime 
base uni t  A2 . 
R2416 , R24 22 and C2350 g ives phase correct ion for the X-Y d i splay . 

DTB TRIGGER PRE-AMPL IFIER 

Trigge r  po s s ib i l i t ie s  are : 

Signal 
name routed to 

c h . A  TRAD+ , TRAD- D2501  ( 3  , 4 )  
ch . B  TRBD+ , TRBD- D2501 ( 5  , 6 )  
EXTERNAL EXT + ,  EXT- D2 502 ( 5 , 6 )  

Selected by : 
name rout ed to 

AD D250 1 ( 10 )  
BD D25 0 1  ( 1 1 )  
EXTD D2502(  1 1 )  

Inverted by : 
name r outed t o  

INVAD D 2 5 0 1  ( 2 )  
INVBD D25 0 1  ( 7 )  
INVAD D2502 ( 7 ) 

S imilar to the main t ime base tr iggering ,  s ignal split ter D2301 applies  
the EXT current to the OQ0020 . 

The LEVEL control R7014 i s  connec t ed to D2502-1 t o  obt a in a level rangE 
of 16 d iv .  

The out put o f  both integrated c ircui t s , pin 1 3  and 14 , are routed via 
a shunt feedback V25 1 2 , V25 1 3 ,  fol l owed by a series feedb ack c ircuit 
V2514 ,  V2 5 1 6  and provide the DTB tr igger s ignal s TRIGD- and TRIGD+ . 
These s ignals are fed to the t ime-base uni t  A4 . 
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5 . 4  PRE-AMPL IFIER CONTROL 

The pre-ampl i fier contro l converts the data from the 1 2c bus ( SDA and 
SCL ) , derived from the microc ompute r ,  into the control pulses for the 
pre-ampl i fier uni t .  To e l iminate interference the SDA and SCL l ines can 
be swit ched off  vi a D260 1 .  

Thi s  integrated c ircuit serves a s  a digital swi tch , controlled by the 
VERT I IC l ine . Logic h igh connects the output s D2601 ( 4 , 1 4 , 1 5 ) to the 
input " I "  contac t  ( swi tched on) ; logic low connects  the out put s to the 
"2" cont ac t ( swi tched o f f )  and g ives SDA a l ogic low level and SCL a 
log ic high leve l .  

When D2 601  is  switched on , the serial data informat ion i s  converted 
into parallel  control pulses via D2602 and D2603 , provided that D2602 
is enab led ( D2602-5 is  high ) . The control  l ines are ac t ive when the 
l evel of the line is h igh . 

Out put Ql 2-D2602 ( 9 )  serve s as a powe r up not l ine for D2603 : when the 
osc il losc ope is in the powe r-up rout ine , Q1 2 is h igh and reset s D260 3 . 
After the powe r-up rout ine , Ql2  goes low and enab le s  D2603 . 

Integrated c ircui t D2603 re l i eves the microc omputer of  a number of  
such func t ions as : 

- t r igger view 
- chop/ al t 
- t race separat ion 
- trigger select  
- t ime-base select  ( fed to time base  uni t  A4) 

Adaptat ion of this I . C .  to the oscilloscope vers ion 1 s  made by the ADO 
and AD1 input s D2 603 ( 1 5 , 16 ) .  
For this osc i l loscope , ADO mus t  be HIGH and AD1 mus t  be LOW . 

Timing for alternate and chopped mode i s  der ived by the ALTCLN and 
CHOPCL pul s e s . 

The chopper osc il lator formed by V26 1 1  and V26 1 2  suppl ies  a square 
wave vo lt age of 1 , 5 Vp-p wi th a frequency o f  1 MHz . 

Thi s  frequency i s  defined by two current loops : 

- I 1  is  determined by : V26 1 2 ( c-e ) , C261 1 ,  R2627  and R2625 .  
- I 2  is  determined by : V261 1 ( c-e ) , C261 1 ,  R2628 and R2625 . 

The duty cyc le ( I 1 / I1+I2 ) i s  1 2 %  approx . 

The square wave on the col lec tor o f  V261 2 serve s as  a chopper c lock 
pulse for D2603 and g ives a 500 kHz dis play for 2 channels CHOP , 
333  kHz d i s pl ay for 3 channe l s  CHOP and 250  kHz for 4 channel s  CHOP 
( A-B-TRIG VIEW-ADD) .  

Note that D2603 ( 8 )  serves as the chopper switch , wh ich i s  high when 
the CHOP softkey is  depres sed . 
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TROUBLE SHOOTING 

Introduc t ion 

The fo l lowing informat ion i s  provided to fac i l i t ate troub l e  shoo t ing . 
Informat i on contained in other s e c t ions of the manual should a l so be 
used to locate the d e fe c t .  An und e r s t anding o f  the c i rcuit i s  he lpful 
in l o c at ing t roub l e s ,  part icularly where integrated c ir c u i t s  are used . 
Re fer to the c ir c u i t  d e s c r ipt ion for t h i s  informat ion . 

Troub le-sho o t i ng techniques 

If a fault appears , the fo l lowing t e s t  sequence can b e  used to find 
the d e fe c t ive par t :  

- Check i f  the s e t t ings o f  the cont r o l s  o f  the o s c i l l o s c o pe are 
correc t .  Con s u l t  the Operating Ins t ruct ions . 

- Check the equipment to wh i c h  the o s c i l losc ope i s  connected and the 
interconnection c ab le s .  

- Check i f  the o sc i l lo sc ope i s  we l l- c a l ib r ated . I f  not , r e fe r  to 
s e c t ion 1 3 .  11Checking and Ad j u s t ing". 
V i s ua l ly check the part of the osc i l l o s c o pe in wh ich the faul t is 
suspec t e d .  In t h i s  way , i t  i s  pos s ib le to find faults s uch a s  bad 
s o l de r ing conne c t ions ,  bad interconnec t ion plugs and wire s ,  d amaged 
c omponents or trans i s to rs and I C ' s  that are not corre c t l y  plugged 
into their socke t s .  

- Location o f  the c ir c u i t  part in wh ich the faul t i s  suspec ted : the 
symptom often ind ic a t es this part of the c ir c u i t .  If the power supply 
i s  de fec t ive the symptom wi l l  appear in several c ir c u i t  par t s . 

After having carried out the previous s t ep s ,  individual c omponents in 
the suspe c ted c i rcuit par t s  mus t be examined : 

- Trans i s tors and d iode s �  

Check the vo l t age be tween b a se and emi t t e r  ( 0 , 7  V approx . in 

conduct ive s t a t e )  and the v o l t age be tween c o l l ec tor and emi t t e r  ( 0 , 2  V 
appro x .  in s a t urat ion) with a v o l tmeter or an o s c i l l o s c ope . When 
r emoved from the p . c . b .  i t  is pos s ib l e  to t e s t  the tran s i � tor with an 
ohmme ter s ince the b a s e / c o l l e c t o r  j un c t ions can be regarded as d iode s .  
Like a normal d iode , the r e s i s tance i s  very h i gh in one d irec t ion and 
l ow in the other d i r e c t ion. When measuring take c are that the current 
from the ohmme t e r  does not d amage the c omponent under te s t .  
Rep l ace the s u s pe c t ed component by a new one i f  you are sure that the 
c i rcuit is not in s uch cond i t ion that the new c omponent w i l l  be 
damaged . 

- Integrated c ircui t s . 

In c i rcui t ,  t e s t ing can be done wi t h  an o s c i l l o s c ope or v o l tme t e r .  
A good knowledge o f  the c ir cuit part under t e s t  i s  es sent i al . 
The r e fore , f i r s t  r e ad the c i r c u i t  de s c r ip t ions in sec t ions 3 �  . .  1 0 .  

- Capac i t o r s . 

Leakage can be traced wi t h  an ohmme t e r  ad j u s t ed to i t s  highe s t  
r e s i s t ance range . When t e s t i ng take care o f  p o l a r i ty and max imum 
a l l owed vol t age . An open capac i t o r  c an b e  checked i f  the r e s ponse for 
AC s igna l s  is o b s e rved . Also a capaci tance meter can used : c ompare the 
measured value with the value and to lerance ind i c ated in the part s  l i s t  
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- Re s i stors . 
Can be checked with an ohmme ter after having unso ldered one side o f  
the resis tor from the pcb. Compare the measured value with the value 
and tolerance indicated in the par ts l i s t . 

- Coi l s  and trans former s .  

An ohmme ter can be used for trac ing an open circui t .  Shorted or . 
part ial ly shorted windings can be found by checking the wave form 
responses when HF signals are pas sed through the circuit . Also an 
inductance meter can be used� 

- Data latche s .  
T o  measure on input s and outputs o f  data latches a measuring 
o s c i l l osc ope can be tr iggered by the clock s ignal wh ich is connected • 

to the c l ock input of the data latch, 
This measurement can only be made in this way when there i s  an 
acceptable repe t i t ion t ime o f  the c lock s ignal . A too low c lock pulse 
repe t i t ion t ime results in a low intensity of the trace on the 
measuring o sc i l loscope screen. 
The outputs can easily be checked by a vo l tmeter or o s c i l l oscope , 

Power-up routine 

Every t ime the instrument is switched-on the following ini tialisation 
program is executed : 
- Resetting the IIC-bu s .  
- Re setting D2603 ( OQ  0200) 
- Determinig the SLAVE-address of D2603 . 
- Checking i f  Service rout ine i s  required ( i f  yes the program will 

cont inue with the service ·routine) • 

- Checking the "WATCH-DOG" on A7 ( i f  HIGH, all relevant LCD-segments 
wil l  be lighting for about 1 sec ) ,  

- Eventually ini t i a l isation of the IEEE-opt ion, 
If during the progr am-run a c ircuit i s  found to be faul ty, the program 
s top s .  It is rec ommended to switch-off and after a few seconds 
switch-on again, This wi l l  reset the micro-computer controlled sys tem 
automat ical ly. If the . instrument goes in the same faulty s i tuation 
again, the fo l l owing procedure indicates how to hand l e .  If no faulure 
is found, all relevant LeD-segments wil l  be l ighting for about one 
sec ond . After this the normal program i s  executed . 

PROCEDURE : 
Check the SDA and SCL line s' after haved switched-on. On the SCL a 
c l o ck-pulse mus t  be present, while the SDA gives the data-information 
( l ooks like a random pulse ) .  If one of these signals is not present , 
you can localize on what unit the fault exi s t s .  This can be done by 
first unplug connector Xl009 or X2001 on re s p ,  Al and A2 . To localize 
what serial-paral lel convers ion IC is de fe c t ive , you can disconnec t  
the solder j oint in the SDA and SCL print track lead to that I C .  
The fol l owing iC ' s  can di sconnected in this way: DlOO l ,  Dl lOl , D2602 , 
D2603 , D40Ul , D4002 , D44 0 1 . 
When the instrument restar t s  every t ime again, this means the WATCHDOG 
is initiating the. main program ( see a l so section 1 0 . 1 . 4 ) ,  the watchdog 
can be disab l ed , Thi s  can be done by means of the solder j o int jumper 
on the rear of the front unit p . c . b .  (near X700 1 ) .  
When disab l ed , pin. l 3  of the microcomputer is set to a low level . 
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Troub l e-shooting the power supply 

To de termine whether a certain fault cond i t ion is init iated by the 
power supply i t s e l f  or by the connected osc il l o sc o pe c ircui t s ,  a dummy 
l oad i s  l i s ted in the table b e l ow .  The t ab l e  gives a l s o  an example o f  
the r e s i s tor types that can b e  used to c ompose the dummy load . 
These r e s i s tors can be ordered at Concern Servic e e  

Supply 
vo l t age 

+ 5 V 

- 6 , 4 V 

+ 1 2  V 

- 1 2  V 

+ 1 7  V 

- 1 7  V 

+ 48 V 

- 48 V 

P . c . b .  

Output 
current 

2 , 4  A 

9 3 0  mA 

720 mA 

500 mA 

340 mA 

1 0 0  mA 

1 4 0  mA 

4 0  mA 

interconnec t ions 

Dummy r e s i s tance and the ir 
service order ing numbers 

2 , 1E-1 2W: 3 x SE (4822 1 1 2  2 1 0 5 2 )  and 
l OE (482 2 1 1 2  2 1 054 ) in paral lel . 

6 , 9E-6W : 8 , 2E (4822 1 1 2  4 1 0 5 2 ) and 

4 7E (4822 1 1 0  2 3072 ) in paral l e l . 

1 7 , 2E-8 , 7W :  3 3E (4822 1 1 2  4 1 0 6 7 )  and 

39E (4822 1 1 2 43069 ) in para l le l . 

24 , 7E-6W: 39E (4822 1 1 2  4 1 0 6 9 )  and 

68E (4822 1 1 2  4 1 0 6 7 )  in paral le l .  

5 1 E-6W: lE (4822 1 10 2302 7 )  in serial with 

2 x 100 E ( 4822 1 1 2  4 1 081 ) in paral l e l . 

1 7 1 E - 1 , 7W :  270E (4822 1 1 0  43092 ) and 

4 70E (4822 1 1 0 43098) in paral lel . 

3 4 1 E-7W: 3 3 0E (4822 1 1 2 4 1 094) in serial 

with 1 2E ( 4822 1 1 0  2 3056 ) ,  

lk22-2W: 2k2 (4822 1 1 0 2 3 1 1 6 )  and 

2k7 (4822 1 1 0  2 3 1 1 8 )  in paral le l .  

Figure 1 4 . 5  gives a survey of a l l  interc onnect ions be tween the p . b . c . ' s  
and to the CRT. A l so the interconnec t i ons b e tween the connectors on 
board level is given in this diagram. 
An explanation of the connec tor indicat ion is g iven below: 

1 * 

2 0 

3 X 

4 

I 

* : Input signal for the rel ated 
p . c . b .  

o :  Out put s ignal for the related 
p . c . b ,  

x :  Interc onnec t ion be tween two or 
more socke t s  of the p . c , b ,  
Not used on the rel ated p . c . b .  

s ignal na me 

{ input/out 

indicatio 

put 

n 

connector pinning 



SUPPLY A6 

CRT CONTROL A5 

Figure 1 4 . 5 P . c . b .  interconnections 
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