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1.2,

1.3.

1.4,

1-1

SAFETY INSTRUCTIONS

Read these pages carefully before installation and use of the
instrument.

The following clauses contain information, cautions and warnings which
must be followed to ensure safe operation and to retain the instrument
in a safe condition.

Ad justment, maintenance and repair of the instrument shall be carried

out only by qualified personnel.

SAFETY PRECAUTIONS

For the correct and safe use of this instrument it is essential that
both operating and servicing personnel follow generally-accepted
safety procedures in addition to the safety precautions specified in
this manual.

Specific warning and caution statements, where they apply, will be
found throughout the manual.

Where necessary, the warning and caution statemeuts and/or symbols are
marked on the apparatus,

CAUTION AND WARNING STATEMENTS

CAUTION: 1s used to indicate correct operating or maintenance
procedures in order to prevent damage to or destruction of
the equipment or other property.

WARNING: calls attention to a potential danger that requires correct
procedures or practices in order to prevent personal injury.

SYMBOLS

High voltage > 1000 v {red)

Live part (black/yellow)
Read the ovperating (black/yellow)
instructions.

Protective earth (black)

(grounding) terminal

B>

IMPAIRED SAFETY-PROTECTION

Whenever it is likely that safety-protection has been impaired, the
instrument must be made inoperative and be secured against any
unintended operation. The matter should then be referred to qualified
technicians.

Safety protection is likely to be impaired if, for example, the
instrument fails to perform the iutended measurements or shows visible
damage,

BAMA KOPIE
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1.5.

l.5.1.

l.5.2l

1.5.3.

1.5.4,

1.5-5‘

1.5.6.

GENERAL CLAUSES

WARNING: The opening of covers or remcval of parts, except those to

which access can be gained by hand, is likely to expose live
parts and accesible terminals which can be dangerous to live.

The instrument shall be diconnected from all voltage sources before it
is opened.

Bear in mind that capacitors inside the instrument can hold their
charge even if the instrument has beeun separated from all voltage
SOUrces.

WARNING: Any interruption of the protective earth conductor inside or

outside the instriument, or disconnection of the protective
earth terminal, is likely to make the instrument dangerous.
Intentional interruption is prohibited.

Components which are important for the safety of the instrument may
only be renewed by components obtained throuwgh your leocal Philips
organisation. (See also section 8}.

After repair and maintenance in the primary circuit, safety inspection
and tests, as mentioned in BSection 8 have to be performed.

BAMA KOPIE
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GENERAL INFORMATION

INTRODUCTION

The PM 3303 Digital Storage oscilloscope is a compact imstrument,
featuring ergonomic design and extensive measurement capabilities.

A large 8x10 screen, with internal graticule lines, provides easier
viewing and an 10 kV accelerating potential gives a high intensity
trace with a well=-defined spot.

As a real time oscilloscope the PM 3305 is characterised by the
following features:

- 2 mV/div sensitivity at 35 MHz.

— A wide choice of display modes, including the an ADD facility.
X/Y display.

TV triggering.

As a digital storage oscilloscope the versatile c¢ircuit arrangement,

combined with the software for the microprocessor offers a wide range

of facilities, including:

- Brilliant display.

- Excellent resolution because of 4K x 8 bits memory to bhe displayed
on one full screen.

- 4k bytes pre-trigger view (one screen).

- COMPARE mode.

- MIN/MAX mode.

- 4 Channels,

= Max. 8 signals on the screen in COMPARE mode.

- 2 MHz AD conversion rate (maximum) .

— IEEE-488 interface optiom.

The instrument operates on an a.c. mains voltage of 100 Vv, 120 v, 220V
or 240V, In addition, field applications for the cscilloscope are
facilitated by external battery operation.

MAT 1343

FIG. 2.1, 35 MHz Digital storage oscilloscope PM 3305
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2.2, CHARACTERISTICS

A. Performance Characte

ristics

—Properties expressed in numerical values with stated tolerance are

guaranteed by N.V.

Philips’ Gloeilampenfabrieken. Specified non-

tolerance numerical values indicate those that could be nominally
expected from the mean of a range of identical instruments.

=This specification
minutes (reference

is valid after the instrument has warmed up for 30
temperature 23°C).

B. Safety Characteristics

This apparatus has been designed and tested in accordance with Safety
Class I requirements of IEC Publication 348, Safety Requirements for
Electronic Measuring Apparatus, UL 1244 and CSA 556B, and has been
supplied in a safe condition.

C. Initial Characteristics

-0Overall dimensions:
+Helight {excluding
Width (excluding
.Depth (excluding

feet) : 137 nm.
handle) : 337 mm.
controls) : 452 mm.

-Maximum Weight (Mass) : 11 kg,

=0peration position

2.2.1, Cathode ray tube:

-Type

~Total accelerating
voltage

~Screen

—Phosphor type

~Graticule

-Graticule illumi-~
nation

~Trace rotation

2.2.2, Operation modes:
~-Memory off

=Memory on

-S5INGLE not de-—
pressed

—SINGLE depressed

a) horizontally on bottom feet
b} vertically on rear feet
¢) any angle between a) and b)

D14-125 GH/117

10 kv

8x10 cm, metal-backed (1 div. equals 1 cm)
P31 (GH). Optional P7 (GM).

internal

continuously variable
screwdriver adjusted

MEMORY OFF MEMORY ON

Only analog part in
operation

Digital storage part in
cperation

On each trigger, memory
contents are overwritten
Not triggered is indicated
by the LED NOT TRIG'D
After "RESET" memory con—
tents are overwritten on
first trigger pulse recei-
ved,

Armed status is indicated
by the LED "NOT TRIG'D"

BAMA KOPIE
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-Direct/sampling

2.2.3. Vertical:

-Number of channels

—-Channel display/
acquisition modes

=Polarity inversion

—Chopping frequency
-Display time per
channel

—-Acquisition
—-Conmpare

-Min/Max

-Dynamic range
—channel A and B

~channel € and D

MEMORY OFF

2 channels (A and B)

A only

+B only

4 and +B alternated
A and +B added

A and +B chopped

Channel B can be inver-
ted
= 500 kH=z

< 600 ns

24 divisions for fre-
quencies < 10 MHz

2-3

MEMORY ON

With time-base setting,
sampling mode or direct
mode is selected automati-
cally depending on sweep
speed.

For time-base 100,us/div.
to 0,1,us/div. the

"REP ONLY" LED indicates
that sequential sampling
is selected,

2 channels {A and B) and 2
auxiliary channels
(C and D)

A only
B only

A and +B added

A and +B chopped

Pushing ALT or CHOP gives
chop mode, except with
MIN/MAX pushed. This gives
alternate mode for A and B
A, +B, € and D chopped
AvsB (A=X,Y=R)

Channel B can be inver-
ted

Depends on sampling
frequency

5¢ % of wmemory capacity is
displayed continuously
(each second dot on screen)
The cother memory places are
displayed and continuously
refreshed.

Each time that the COMPARE
button is released and
pressed again, the compare
memcry 1s filled with the
latest information in the
active memory.

When button is depressed 2
peak detectors are operati-
ve. Maximum peaks are sto-
red on each second clock-
pulse,

Minimum peaks on the other
clock pulses.

Works feor channel A, +B

or A and +B alternated.

24 divisions for fre-
quencies < 10 MHz
10 divisions

BAMA KOPIE
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-Bandwidth
-channel A and B
(DCy
=channel A and B
(AC)
-in Min/Max res-
pectively
—channel C and D
-Risetime
-channel A and B
~in Min/Max

~channel C and D
—Pulse aberrations
~channel A and B
{testpulse 6 div
rigsetime 1 ns)
=channel C and D
(testpulse 6 div
risetime 1 ns)
=Deflection coeffi~
cients
—channel A and B

—channel C and D

=Continuous control
{(non calibrated)
—channel A and B
-Vertical position-
ing
=channel A and B
—channel C and D
~Input impedance
—channel 4 and B
~channel C and D
—Input coupling
~channel & and B
-channel C and D
~Maximum rated
input voltage
—=channel A and B

~Maximum rated
input wvoltage
~channel C and D

-Deflection accura-
cy
-channel A and B
—channel C and D
~CMRR
—In A-B mode af-
ter adjustment
at DC.
~channel € and D

MEMORY OFF

DC - 35 MHz

2Hz - 35 MHz

< 10 ms

< + 3% (peak-peak
< 4%)

2mV - 10V per division
1-2-5 saquence

1l «+ > 2,5

> + 8 divisions

1Mobhm // 20pF

AC-0-DC

400V (dc + ac pesak)
below 100 kHz

42V (dec + ac peak)
below 100 kHz

<+ 3%

> 40 dB at 1 MHz

BAMA KOPIE

MEMORY ON

DC

35 MHz (=3 dB)

I

2Hz - 35 MHz (-3 dB)

oC
21z
DC

30 MHz (-3 dB)
30 MHz (-3 dB)
1 MHz (-3 dB)

< 10 ns
< 11,6 ns
< 350 ns

+ 47 (peak-peak
50)

<+ 3%

2my - 10V per division
1-2-5 sequence
0,1v/div (rear BNC)
1,0V/div {rear BNC)

L :2>2,5
> + 8 divisions
> + 5 divisions

IMotm // 20 pF
10 Kohm + 3%

AC-0-DC
DC

400V {(dc + ac peak)
below 100 kHz

42V (dc + ac peak)
below 100 kHz

AN
[+1+
Ly P
a8 e

> 40 dB at 1 MHz
> 50 dB at 50 KHz
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—Rated common mode
voltage
=channel € and D
at 0,1 V/div
at 1,0 v/div
-Trace jump
—attenuator con-
trol
-between 10mV ->
20mV/div
—continuous con-—
trol
-normal/invert
channel B
~memory ON/OQFF
—temperature
drift at 23°C
—-Crosstalk between
channels

~Linearity error
reference IEC 351
2.2.4. Horizontal:
—Time—base
~time coeffi-
cients

—-continuous con-
trol

~magnifier
-positioning
—coefficient ac—
curacy
-x 1
~additional
magnifier x 10
~resolution
-single trace
~dual trace
~four trace

-maximum conver-
sion frequency
-visible signal
| delay

MEMORY OFF

EaWaN

AN NS

0
0

0,1 div
1 div
0,5 div

1 div
0,3 div

0,3 div/hour
=40 dB at 10 MHz

-30 dB at 35 MHz
3%

,3 8/div te
,1 Kus/div

1-2-5 sequence

1

X

>

<

<

¢ > 2,5 (uncal)

10 calibrated
+ 5 divisions

+ 3%

+ 2% (first div.

excluded)

>

1,5 divisions at

10 ns/div

BAMA KOPIE

2-5

MEMORY ON

<+ 20V

see maximum rated input
voltage

< 0,1 div

<1 div

< 0,5 div

1 div
0,3 div

AN

< 0,3 div/hour

~40 dB at 10 MHz
=30 dB at 35 MHz
iz

AW N

0,5 s/div to 0,1 ;us/div
and 5 s/div to 1 s/div
when TIME/DIV is depressed
1-2-5 sequence

1 : > 2,5 (uncal)

works only for the time-
base settings IOOXus/div
to 0,1,us/div,

X 10 calibrated

> + 5 divisions

< + 3%
< + 2% (first div.
excluded)

400 samples/div.
200 samples/div.
100 samples/div.
in COMPARE respectively
200 samples/div.
100 samples/div.
50 samples/div.

2 MHz

> 2 divisions at
10 ns/div.
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-trace jump
~Memory ON/OFF
-55/diva...
0,5ms/div,
=0,2meg/div...
O,I/us/div

=X~Deflection
—-gource

—deflection
coefficients
~channel A or B

~EXT

-EXT : 10

=LINE
—bandwidth

-DC

-AC
—phase shift be-

tween X and Y
~dynamic range

—deflection ac-
curacy

2.2.5. Triggering:

—sgurce

-mode

—-trigger bandwidth
—AUTO
-AC
-bC
-trigger sensiti-
vity
~internal
—internal
-gxternal
(external 1 10)
=TV internal

=TV external

{external : 10)

MEMORY OFF

< 0,3 div (in x 1)

increasing to < 0,8
div (in x 1)

channel A, channel B,
EXT, EXT : 10 or LINE,
selected by trigger-
source switch

as selected by AMPL/DIV
rotary switch

0,2v/div

2v/div

> 8 div

DC to 1 MHz
5 Hz to 1 MHz

< 3% at 100 kHz
24 divisions up to
100 kHz

< + 102

channel A, channel B
external ,external :
line and composite
AUTO (free-run in ab-
sence of trigger after
100 ms; see also level
range)

AC coupled

DC coupled

TV (TV line or frame
switched by TIME/DIV
rotary switch).

TV line :< 20,us/div
TV frame:> 50/us/div

10,

20 Hz - 50 MHz
5 Hz ~ 50 MHz
0 - 50 MHz

< 1/2 div at 5 MHz
< 1 div at 35 MH=z

< 0,2 (2) Vpp at 35 MHz
< 0,1 (1) vpp at 5 MHz
< 0,7 div sync. pulse
amplitude

< 0,15 {1,5) V sync
pulse amplitude

MEMORY ON

< 0,3 div {(in x 1)

increasing to < 0,8
div (in x 1)

channel A, channel B
external ,external :
line. (No composite)
AUTO (free-run in ab-
sence of trigger after
100 ms; see also level
range)

AC coupled

DC coupled

TV (TV line or frame
switched by TIME/DIV
rotary switch).

TV line :<{ 20Q,us/div
TV frame:> 50/usfdiv

10,

20 Hz - 50 MHz
5 Hz - 50 MH=z
i = 50 MHz

€ 1/2 div at 5 MHz
< 1 div at 35 MHz

< 0,2 (2) Vpp at 35 MH=z
< 0,1 Vpp at 5 MHz

< 0,7 div sync pulse
amplitude

< 0,15 (1,5) V sync
pulse amplitude

BAMA KOPIE
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2-2.6.

2.2.7.

MEMORY OFF
-trigger level
range
~AUTD proportional to peak-
peak value of trigger
_ signal
-internal >+ 6 div
—-external >+0,8%V
—external : 10 >+ 8V
-trigger slope
- + or - pos/neg-going
—dual

—external trigger
input impedance 1 Mohm // 20 pF
—-maximum rated
input voltage 400V (dc + ac peak)

below 100 kHz.

~-pre trigger

Memotry:

-number of memories

—-resolution hori-
zontal

—-resolution verti-
cal

—memory modes
~CLEAR

~LOCK

Display:

-memory
~horizontal expand

—-channel B versus
channel A

-mode

—accuracy

-phase difference

27

MEMORY ON

proportional to peak-
peak value of trigger

signal
>+ 6 div
>+ 0,8%
>+ 8%V

pos/neg-going

works from 5s to 0,2ms/div
trigger occurs when signal
geoes out of a fixed window
of > + 0,5 div; window

can be shifted by LEVEL

1 Mohm // 20 pF

400V (dc + ac peak)
below 100 kHz.

trigger polnt can be set
on beginning, 1/4, 1/2,
3/4 and end of screen.

i
1 : 4096 (max)
1 : 256 (8 bits)

first push clears the
memory, trace in middle
of screen; second push
{within Z 1 second)
blanks the trace

memory Input is blocked

covers 10 em screen height
4 x

7 overlapping memory quar-
ters can be selected

(with X~MAGN 40 x )

X=A/Y=B

<+ 5%

distance between signal
derived from A and signal
derived from B 1is 1/400
div.; the mean of twc ad-
jacent B values is dis-
played versus one A value

BAMA KOPIE
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~position

=smooth

External clock:
=input levels (TTL)
VL
“V1im

2.2.8-

-frequency
—switching to ex-—
ternal clock

ZQS ~maximum rated
input voltage

2.2.9. Calibration output:

=output voltage
~accuracy
=frequency

2.2.10. OuteutS:
~ADC OUT
(rear of the in-

strument)

—-rated ocutput
levels (TTL)

~optionally instru-
ment bus IEEE~488
{rear of the in-
strument)
-I1EEE~488

—memory dump
(listen only/
talk only)

MEMORY QFF

1,2 Vpp square-wave
< + 1%
2 kHz

BAMA KOPIE

MEMORY ON

0 of stered A signal will
be at centre of screen
Switches RC-filter in dis-
play channel with time-
constant of 7 Jus.

freq > 40 Hz automatic
freq < 40 Hz by internal

switch

+ and ~-10 V

1,2 Vpp square-wave
<+ 17

2 kHz

Words from analog/digital
converter are availlable
with conversion ready

signal

pin 1: CONV READY
pin 2: ADC O

pin 3: ADC 1

pin 4: ADC 2

pin 5: ADC 3

pin 6: ADC 7

pin 7: ADC 6

pin 8: ADC 5

pin 9: ADC 4

-VOL O » 5 V max.

(outputs have TTL confi-
guration)

Memory contents and appa-
ratus settings may be sent
and received,

Memory dump via IEEE-488
bus to and from data cas-
saette recorder.,

For full specification see
Operating manual of the
PM8955



Archief RadioDatabase.nl

2.2,11.

A

2'3'
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Power supply:

—-line voltage (AC)

—line frequency

—power consumption

=DC supply
(connector rear
of instrument)
-voltage range

(DC)

100,120,220 or 240 V (nominal + 10%)
50 - 400 Hz + 10%
70w

24 - 27 V floating minus (-} of battery connec-
ted to chassis
—current consump-—

tion 2 A (with option)

ENVIRONMENTAL CHARACTERISTICS

The environmental data mentioned in this manual are based on the
results of the manufacturer’s checking procedures,

Details on these procedures and failure criteria are supplied on
request by the PHILIPS organisation in your country, or by PHILIPS
INTERNATIONAL B.V., SCIENTIFIC & INDUSTRIAL EQUIPMENT DIVISION,

EINDHOVEN, THE NETHERLANDS.

—ambient tempera-
ture
~rated range of
use

—operating range

~storage and
transit

~operation positiocn

~altitude
operating
non—operating
-~humidity
—-shock

~vibration

—electromagnetic
interference

-safety

=warm up time

—recovery time

+ 5% to +40°C

~10°C to +40°C
-40°C to +70°%

a) horizontally on hottom feet
b) vertically on rear feet
¢) any angle between a) and b)

5000 m (15000 fr)

15000 m (45000 fc)

21 days cyclic damp heat 25°C - 40°C, RH 95%
300m/s, half sine-wave shock of 11 ms duration

(3 shocks per direction for a total of 18 shocks)
5~53 Hz, 15 minutes per direction, amplitude 0,7mm
{peak-to~peak) and 30m/s“ (3g) acceleration

meets VDE 0871 and VDE 0875 Grenzwert Klasse B

IEC 348 Class I prepared for UL 1244

30 minutes at 239C

operates within 30 min. of being subjected to

- 10°C, soak then taken into room conditions of
60% rel, hum. at 20°C
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CIRCUIT DESCRIPTICNS

In chapter 3.1. the block diagram is described and in the chapters
3.2, and further the detailed circuit information is described.

BLOCK DIAGRAM DESCRIPTION (FIG. 3.1 and FIG. 3.2)
This chapter serves to explain the main functions of the oscilloscope.

This instrument can be used as a normal analog real-time oscilloscope
{pushbutton MEMORY ON released) and as a digital storage oscilloscope
{pushbutton MEMORY ON depressed).

With this pushbutton MEMORY ON a selection can be made between an
analog and a digital signal path. At the same time a selection is done
between an analog time-base circuitry and a digital time-base
circuitry.

Vertical channel,

The vertical channels A and B for the signals to be displayed are
identical except for the invert facility included in the B channel
amplifier,

Each channel comprises an input coupling switch for AC-DC-0, an input
step ATTENUATOR and an IMPEDANCE CONVERTER.

The AMPL/DIV switch provides xl or x10 gain control of the PRE-AMPLI-
FIER, which offers in conjunction with the step attenuator a full
range of Y deflection coefficients in a 1-2-5 sequence.

This stage is followed by a PRE-AMPLIFIER with trigger pick—off point.
The pre—amplifier also contains the continuous control of the AMPL/DIV
switch and the POSITION control for wvertical shift of the trace.
Both channels are applied to an electronic SWITCHING AMPLIFIER.

The SWITCHING AMPLIFIERS of both A and B channels are controlled by
an ANALOG CHANNEL SWITCH which in turn is set for different display
nmodes by operating the display mode pushbuttons A-ALT—CHOP-ADD-E.

In the ALT mode, the ANALOG CHANNEL SWITCH is operated by a pulse at
the end of the MTB sweep, and offers alternate uninterrupted display
of the channel A and B waveforms,

In the CHOP mode, the ANALOG CHANNEL SWITCH (channel multivibrator)

is free-running at a fixed frequency of approximately 500 kHz to drive
the SWITCHING AMPLIFIERS alternately, which then are opened and closed
successively, so that discrete parts of the signals of channel A and

B are displayed in rapid succession, giving the appearance of two con-
tinuous traces.

In the ADD mode, both SWITCHING AMPLIFIERS couple the signals through,
thus adding channels A and B.
By inverting the B channel (PULL TC INVERT B) the A-B mode is obtained.

In MEMORY ON mode two more channels € and D can be added to the
system, selected by the ABCD CHOP pushbutton, resulting in a total
of four channels A,B,C and D.

BAMA KOPIE
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Both channels C and [ are identical, each comprising. two separate in-
put BNC’s, mounted at the rear of the instrument, with a fixed
deflection coefficient of 0,1V/DIV and 1V/DIV, Furthermore an
IMPEDANCE CONVERTER and an AMPLIFIER with a screwdriver POSITION
control (to be operated on the instruments leftside). Fach AMPLIFIER
is followed by a SWITCHING AMPLIFIER which 1s centrolled by a DIGITAL
FOUR CHANNEL SWITCHE under the contrel of the microprocessor system.

The ANALOG CHANNEL SWITCH is blocked in MEMORY ON mode and 1its
function is taken over by a DIGITAL FQUR CHANNEL switch which is
contralled by the switches A-ALT-CHOP-ADD-B and ABCD CHOP via the
microprocessor system.

In that case all four SWITCHING AMPLIFIERS of the channels A,B,C and D
are controlled by the DIGITAL FQUR CHANNEL switch.

The resulting output signals of the four SWITCHING AMPLIFIERS
are supplied wvia the DELAY LINE DRIVER and DELAY LINE to the Digital
storage clrcuits, (See blockdiagram II FIG. 3.2).

Depending on the selection of MEMORY QFF or MEMCRY ON the signal is
applied via the so-called Manalog signal path" or the so—called
"digital signal path".

Selection of the analog signal path means that the DELAY LINE output
is directly coupled to the input of the Y FINAL AMPLIFIER.

Selection of the digital signal path means that the DELAY LINE output
is coupled to the ADAPTION circuit and then to the MIN/MAX unit.
With MIN/MAX selected the DELAY LINE is coupled to the MIN/MAX
detectors in the "'digital signal path". This circuit, which can be
switched off via the microprocessor system by operating pushbutton
MIN/MAX, determines the minimum and maximum amplitude of the analog
input signal. These MIN and MAX values are applied to a MIN/MAX
multiplexer.,

The resulting analog signal is digitized in an Analog to Digital
Converter (ADC) under the control of the ADC logic and the micropro—
cessor system.

The timing of the conversion 1s determined by cne of the 3 following
sources

- In positions 0.5s/div, ... 0.2ms/div of the TIME/DIV switch (DIRECT-
mode) by the digital time—base generator.,

- In positions 100,us/div. ... 0,1 ,us/div. of the TIME/DIV switch
({sequential SAMP£ING—mode) by the analog time-base generator saw-
tooth signal and the trigger signal.

(See digital storage circults section 3.7.7. ADC logic).
- In (EXTERNAL-mode) by a frequency applied to the EXT., CLOCK input.

After digitizing by the ADC the information is shifted via a TRI-STATE
BUFFER through a PRE-TRIGGER MEMORY. The ADC output information is
alsc applied to an ADC OUT connector on the rear panel. This PRE
TRIGGER MEMORY which consists of a RAM MEMORY, a PRE TRIGGER COUNTER
and a LATCH is coanfigurated as a shift register with a variable
length, The LATCH can be seen as the output of this shift register
system,

The length of this shiftregister can be varied by presetting the
PRE~TRIGGER COUNTER via the microprocessor system and depends on the
operator’s PRE-TRIGGER selection with pushbuttons PRE-TRIG and OFF.
Furthermore the PRE TRIGGER MEMORY is controlled by the MEMORY WRITE
LOGIC.
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On recelpt of a trigger pulse a coupling is realized between the
PRE-TRIGGER shift register output (LATCH output) and a DISPLAY MEMORY
of 4096 x 8bits.

Starting at the moment of triggering the DISPLAY MEMORY will be
completely filled with infotmation which is shifted through the PRE-
TRIGGER shift register system.

The information, which was stored already in the PRE~TRIGGER MEMORY at
the moment of triggering is shown on the C.R.T., display as PRE-TRIGGER
information.

The contents in the DISPLAY MEMORY is influenced by the selected
acquisition modes MIN/MAX, COMPARE, ABCD CHOP, A, B, ALT, CHOP, ADD
and/or B.

Twe address counters "WRITE COUNTERY and "DISPLAY COUNTER" can be
connected to the DISPLAY MEMORY address lines via a MULTIPLEXER.

The WRITE COUNTER is addressing to the DISPLAY MEMORY when new
information has to be written in the memory and the DISPLAY COUNTER is
addressing to the DISPLAY MEMORY when memory contents has to be dis—
played on the C.R.T, screen,

Tt is also possible to write or read information to or from the
DISPLAY MEMORY by a controller via an IEEE-488 option. This is dome
via a TRI-STATE BUFFER.

The contents of the DISPLAY MEMORY can be visualized on the C.R.T.
screen under the control of the DISPLAY COUNTER and the microprocessor
system.

Different display modes can be selected by operating one or more of
the pushbuttons X=A/Y=B, SMOOTH, DISPLAY QUART,

The digital output information of the DISPLAY MEMORY is applied via an
AVSB AND QUARTER LOGIC to a vertical Digital to Analog converter (Y-
DAC).

The resulting analog signal information is then applied via a SMOOTH
filter and ADAPTION circuit to the vertical FINAL Y AMPLIFIER which
directly drives the vertical (Y) plates of the C,R.T.

Horizontal channel.

Trigger signals can be derived from the A and B channels, from the
mains supply or externally from the EXT-input and are selected by the
trigger~ source switch A ~ B - EXT - EXT+10 - COMP - LINE. With the

A and B pushbuttons both depressed, composite triggering is derived
from the DELAY LINE DRIVER. (Composite triggering is not possible when
the oscilloscope is used as digital storage oscilloscope). The trigger
coupling switch provides the facility of AUTO, AC, DC or TV ’
triggering.

The polarity of the trigger signal, negative or poesitive-going, on
which the display will start is determined by the +/— SLOPE control,
which changes the output polarity of the TRIGGER COMPARATOR.

With the AUTO switch depressed, the peak-to-peak level of the signal
then determines the range of the LEVEL control.

With AC or DC selected, the range of the LEVEL control is fixed.
Selection of DUAL enables the display to be triggered on either the
positive-going or the negative-going edge of the input signal.

For normal time-base operation {MEMORY ON released) the FINAIL X-
AMPLIFIER is fed by sweeps from the TIME-BASE circuit.
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When AUTO is selected, in the absence of trigger signals, the time-

base generator output is directly fed back via the HOLD~-OFF CIRCUILT

and gate to its ionput. This causes the sweep to free-run and a trace
1s always visible.

The AUTO mode can be used in all instances where the TRIG mode is va-
lid, except for signals below 20 Hz or pulse trainsg with an off period
exceeding 100 ms.

As soon as trigger pulses are available, the free-running state of the
time-base generator is automatically terminated and normal triggering
is resumed.

When either DC or AC is selected, AUTQO is inoperative. Sweeps are then
only produced when a trigger signal is present and the LEVEL control
1s set correctly.

The HOLD-OFF CIRCUIT, as its name implies, "holds off’ trigger pulses
from the time-base input until the flyback trace has completely retur-
ned and the time-base circuits are completely reset.

The TIME/DIV switch positions control the speed of the time-base sweep
in a 1-2-5 sequence together with the uncalibrated continuous control.
Setting the TIME/DIV switch in the X DEFLECTION position inhibits the
time-base ocutput of the FINAL X AMPLIFIER and permits horizontal
deflection from ancther source,

Horizontal shift of the time-base line 1s achieved with the X POSITION
control and it can be magnified by a factor of 10 using the X MAGN
push-pull switch.

The FINAL X-AMPLIFIER drives the horizontal (X) plates of the CRT.

With MEMORY ON selected the addresses for the DISPLAY MEMORY are
converted to an analog staircase signal by the microprocessor con-
trolled X DAC and then applied to the FINAL X-AMPLIFIER via a SMOOTH
filter and ADAPTION circuit.

In X=A/Y=B mcde the AVSB and QUARTER logic applies the signal value of
channel A te the X DAC and the mean value of 2 adjacent channel B
values to the Y DAC. This is contrclled by the DISPLAY MEMORY COUNTER.
Now the channel A signal is displayed horizontally and the channel B
signal is displayed vertically,

QUARTER display is realized by the AVSB and QUARTER logic under the
control of the microprocessor system,

Micro-processer control system

The micro-processor control system consists of a micro-processor, ROM
and RAM memories, latches, input and output ports, address decoder
and relevant logic circuits,

The following functions are under its control:

-Reading of switch settiangs used in MEMORY ON mode.

—Reading of the TIME/DIV switch settings.

~Reading of the display mode pushbuttons.

-Control of pilot lamps for DISPLAY QUART and PRE-TRIG. }
=Control of pilot lamps REMOTE, REP ONLY and KOT TRIG'D.

—Control of the C.R.T. display.
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Furthermore the microprocessor system controls several sections in
the oscilloscope.

In addition to these oscilloscope functions, the micro-processor
control system also supervises the handling of the IEEE-488 Bus—
interface option.

Timing

Time-base frequencies and control and timing signals are generated by
the PHASE LOCKED LOOP, CONTROL COUNTER, CONTROL LOGIC and CHOPPER
LOGIC,

CRT display section,

In MEMORY OFF the Z-amplifier is controlled by timing signals derived
from the horizontal time-base channels to provide trace blanking of
the C.R.T. during the flyback and hold-off time.

In addition, controlled by the vertical logic, it blanks the sweep du—
ring switching transients in CHOP mode.

The l.f. components of the blanking signal are modulated and demodula-—
ted (for voltage isolation purposes) before they are applied together
with the a.c. - coupled h.f. voltage components to the Wehnelt
cylinder.

In MEMORY ON the way in which the contents of the DISPLAY MEMORY is
displayed on the C.R.T. screen depends on the functions which are
selected by the aperator.

The contents of the DISPLAY MEMORY are 4096 words, each consisting of
B bits. Each g~bit word is capable of indicating 256 different ampli-
tudes (fi.e. 2% = 258) : Y values.

Each address of the memory corresponds to a by the selected function
specified vertical line of the display along the X~axis.

The 4000 words of the DISPLAY MEMORY contents of 4096 words are dis
played in a display area of more than 8 vertical divisions and 10 hori
zontal divisions which 1is divided into 256 x 4000 dots. (96 dots are
displayed outside the !0 horizontal divisions).

A juP~controlled DISPLAY COUNTER sends 4096 different addresses
sequentially (starting with address 0 and ending with address 4095) to
the DISPLAY MEMORY and to the Pigital-to-Analog-Converter (DAC) of the
X-system. To provide the discrete steps for the horizontal time—~base
display the output of the X-DAC is a linear staircase voltage, which
is applied to the FINAL X~-AMPLIFIER. The resulting output of the FINAL
X-AMPLIFIER 1s routed to the horizontal deflection plates of the
C.R.T.

Similarly, the 8-bit instantaneous values for each address (i.e. the Y-
information) are converted into analog signals by means of the Y-DAC.
The converted signal is then applied to the FINAL-Y-AMPLIFIER.

Trace intensity is controlled by the Z AMPLIFIER and can be ad justed

by means of the INTENS control.
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FIG. 3.3. Complete display of all the values of one channel.

The FOCUS control drives the focussing electrode of the CRT to
regulate the sharpness of the trace.

The trace should lie in parallel with the horizontal graticule lines,
if any deviatlon occurs, it can be corrected with the TRACE ROT

potentiometer.

In MEMORY ON mode (signal STORE is active) the blanking pulse is con~
trolled by the display memory logic for the different display modes.

Power supply

The power suply operates either from a.c. mains voltages of nominally
100v, 120V, 220V or 240V or optional from a d.c. source of 24-27 V.

A switched~mode circult employing an integrated circuit provides
gmoothed d.c. outputs of +180V, -180V, +38vV, +5V, +12v, -12V, +60V,
-60V.,

A separate DC unit supplies a +5V DC voltage for the logic ecircuits.
The EHT voltage for the accelerator anode of the C.R.T. is derived
from a voltage quadrupler circuit taken from the converter transformer
secondary circuit that supplies the —-1500 V for the cathode of the
C.R‘T.

The brilliance of the graticule illumination lamps can be varied with
the ILLUM ceontrol.

The CAL unit provides the calibration square-wave voltage.
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DESCRIPTION OF THE VERTICAL DEFLECTION SYSTEM (Diagram 1)

The vertical channels A and B for the signals to be displayed are
identical, each comprising an input coupling switch, an input step
attenuator, an impedance converter and a preamplifier with trigger
plck-off,

A channel multivibrator, controlled by the display mode pushbuttons,
switches either channel A or channel B to the final Y amplifier via
the delay line driver and the delay line. The final Y amplifier feeds
the Y deflection plates of the cathode-ray tube.

The individual stages of the vertical deflection system are now
described in some detail.

As the signal paths for channel A and channel B are basically
identical, only the channel B signal path is described.

Input ccupling (unit A3)

Input signals connected to the B input socket X3 can be a.c. coupled
or internally disconnected. '

In the AC position of Sl4, there is a capacitor (C40l) in the signal
path. This capacitor prevents the DC component of the input signal
from being applied to the amplifier.

In position DC of switch §14, the input signal is coupled directly to
the step attenuator.

At the same time, blocking capacitor C40l 1s discharged via R402, to
prevent damage of the circuilt under test by a possible high charge.
$15 (0) isolates the B input signal and earths the channel input for
reference purposes; e.g. for calibration or centering the trace.

Input attenuator (unit A3)

The input attenuator is a frequency-compensated, high-impedance
voltage divider with twelve positions. The overall attenuation of the
stage is determined by the combination of the selected sections of two
voltage dividers. The various combinations are selected by the twelve
positions of the frontpanel AMPL/DIV attenuator switch S$8.

The first divider sections attenuate by factor of 1.25, 3.125 and
6.25 and the second divider sections attenuate by a factor of Ix, 10x
and 1060x.

With the overall combinations of attenuvation, nine different
deflection coefficients are realised from 20 mV/div to 10 V/div in =
1-2-5- sequence. Only for the most seunsitive positions 2 mV/div,

5 mV/div and 10 mV/div of AMPL/DIV attenuator switch S8, the gain of
the Y amplifier {is increased by a factor of 10.

The input capacitance of the attenuator cannct be adjusted in the
individual positions. Small differences of approx, 1 pF are allowed.
Capacitor networks are provided in the voltage divider sections te
make them frequency independent.

Impedance converter (unit A5)

The impedance converter is formed by V604 (two matched field-effect
transistors). The two FET transistors are used in source follower
configuration.

The signal level on the gate (and on the source) of the upper FET
amounts to 1,6 mV/div or 16 mV/div.

Dicode V60l together with the output impedance of the attenuator and
also the attenuator action protects the input source follower, against
excessive negative input signals. The d.c. balance of the circuit can
be adjusted with R604, providing attenuator balance for the 10 mV/div
and 20 mV/div positions.
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Pre—amplifier (unit A5)

The input stage formed by D601 (5 transistors) is switched in a Cherry-

Hooper configuration and direct coupling is emploved throughout.
In the positions 2{) mV/div. = 10 V/div. of the AMPL/DIV switch 88,
contact K601 is open and the gain is determined by

R628 + R632 _ approx. 1,8 x
R611 + R612
If K601 is closed ( in positions 2 mV/div., 5 m¥/div. and 10 wV/div )
the gain of this stage is increased by a factor of 10. This is
accurately adjusted with R621.
To prevent j}umping of the trace when K60l is switched with the input
short circuited, nc voltage must be present across these contacts.
R604 (attenuator balance) serves this purpose.
R8 in conjunction with R622,R623 R624 and R626 forms the vernier
control. In the calibrated position (R8 is 1 kohm) the transfer of
this network is 0,85 x. With R8 to 1ts minimum position (0 ohm) the
transfer is 0,3 x. Thus we have a contrel range cof 3 x,
Ve08, V609, V613, V6l4, V616 and V6l7 form a symmetrical cascode
circuit supplying an output CURRENT to the channel switch,

The transfer conductance of this stage is:

Yout = _ 1 = 7 mA/V
Uin R641 // (R637+R638) // (R646+R64T+RH4LS)

The signal level at the input of this stage is approx. 24 mV/div
equivalent to approx. 170 /usfdiv. at the output,

Note: The channel A gain can be equalised to the channel B gain with
the aid of RS543 (gain x I in channel A amplifier).

Trigger pick-off (unit AS5)

The trigger signal is picked-off at the emitters of V608 and V609, a
signal source with a low internal resistance, by the series feed-back
stage V6ll and V612,

From this stage the trigger signal current is fed asymmetrically to
the trigger selector via a 50 chm cable.

Normal invert switch (unit AS)

The B channel has a provision for inverting the polarity of the ¥
signal. Push~pull switch 84, PULL TO INVERT B, is mounted on the shaft
of front-panel control B POSITION. In the invert position of the
switch the normal signal paths are blocked because V613 and V614 are
switched off,

Inversion is achieved by V616 and V617 providing alternative paths for
the signal when their bases are switched less positive by S4. Possible
unbalance between the twe peositions of the switch can be compensated
by preset potentiometer R647 (Norm invert balance).

Position control (unit A5)

Potentiometer R3 is the vertical POSITION control. Its balance is
ad justable by means of R674 (shift balance),
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Analog channel switch {unit A5)

The ANALOG CHANNEL SWITCH consists of two circuits (SWITCHING
AMPLIFIERS) which are inserted in the A and B channel signal paths.
The A channel circuit consists of the transistors V524, V526 and the
diodes V521, V522 and V523. The B channel circult consists of the
transistors V624 and V626 and the diodes V621, V622 and V623.

When the junction of the three diodes 1s positive in relation to mass,
the diodes are non—conductive. The transistors, and thus, the signal
path are conductive.

Tf the current drained from the junction exceeds 6 mA, the diodes are
conductive and the transistors are turned off.

The circuits are driven from the flip-flop formed by the transistors
V703 and V704,

With A (SIA) depressed: only channel A is displayed.

The base of V703 is connected to the =12V supply voltage. V703 is
turned-off then, its collector voltage is high and channel A is
switched on. At the same moment channel B is switched off.

With ALT (S1B) depressed: chaunels A and B are alternately displayed.
This pushbutton is a dummy and has no contacts, but it releases all
the other pushbuttons of the display mode controls. In this mode there
is a DC path via V704 between the two emitters, the circuit is bi-
stable and one of the diocdes is conductive.

V1201 in not conducting in ALT mode and negative going alternate
pulses derived from the time-base generator are fed to the circuit.
These pulses switch the circuit at the end of each sweep and the
channels A and B are alternately displayed,

ALT. PULSE
iN
I
N
=

F12V T +i2v

Ch. &

V703

| >< | @j o
(}Sh kﬁh&
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TA BLANKING BT
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a.____.—,{l Ji_
1 . 1]
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S 1
oaDD
Std
MAT 1274
—12Y

FIG. 3.4. Simplified diagram of the analog channel switch.
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In the ALT mode =12V is aplied wvia S8lA, S51C, S1D and S1E and R710 to
transistor V1506 in the beam blanking amplifier.

This transistor is the blocked and the only control signal for the
beam unblanking amplifier is the nermal unblanking pulse coming from
the time-base circuit,

With CHOP (S1C) depressed: channels A and B are chopped.

In this mode the circuit acts as a chopper generator. S1C is open
then, the DC path between the emitters of V703 and V704 is interrupted
and the circuit is a-stable. Both diodes V701 and V702 are then
turned-off and the circuit starts oscillating, the oscillating
frequency being approx. 500 kHz.

During the switching transients in the CHOP-mode, the C.R,T. is
blanked with the aid of differentiated chopper blanking pulses {at the
Junction of R703 and C702) which are fed tc the Z-amplifier,

With ADD (S1D) depressed: channel A and B are added.
Both trangistors are turned-off, both collector voltages are high and
both channels are switched on.

With B (S1E) depressed: only channel B is displayed.

The base of V704 is connected to the -12V supply voltage. V704 is then
turned-off, its collector voltage is high and channel B is switched
on. At the same moment channel A is switched off,

C and D chaanels (unit Al12 - diagram 2)

In MEMORY ON mode two more channels C and D can be added to the
system, selected by the ABCD CHOP pushbutton, resulting in a total

of four channels A,B,C and D.

Both channels C and D are identical, each comprising two separate in-
put BNC’s, mounted at the rear of the instrument, with a fixed
deflection coefficient of 0,1V/DIV and 1V/DIV. Furthermore an
IMPEDANCE CONVERTER and an AMPLIFIER with a screwdriver POSITION
control (R13 for channel C and Rl4 for channel D).

Digital channel switch (unit A9 - diagram 3)

Each AMPLIFIER is followed by a SWITCHING AMPLIFIER which is
controlled by a DIGITAL FOUR CHANNEL SWITCH.

The ANALOG CHANNEL SWITCH is blocked in MEMORY ON mode by signal DIGCH
via D1802, D1903 and transistors V1901 and V1902. Its function is
taken over by a DIGITAL FOUR CHANNEL switch which is controlled by the
switches A-ALT-CHOP-ADD-B and ABCD CHOP via the microprocessor system.,
The DIGITAL CHANNEL SWITCH is enabled by the signal DIGCH from the
microprocessor and centrolled by the signals CHOPI and CHOP2 from the
CHOPPER LOGIC on unit All (see sectlon 3.7.6.).

In decoder D1901 four select signals are generated as follows:

CHOP2 CHOP1 Output
0 0 CHANA
0 1 CHANB
1 0 CHANC
1 1 CHAND

Signals CHANA and CHANB are then via FET 1903 applied to the cathodes
of V523 and V623, thus controlling the channel A and B switching
amplifiers.

Signals CHANC and CHAND are directly applied to the channel C and D
switching amplifiers.
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Delay line driver (unit AS5) and delay line (unit A7)

The resulting output signals of the four SWITCHING AMPLIFIERS are
supplied to the DELAY LINE DRIVER and DELAY LINE to the Digital
storage circuits.

The symmetrical delay line is sandwiched between a series feed-back
push-pull amplifier (called CHERRY) and a shunt feed-back push-pull
amplifier (called HOOPER), consisting of integrated circuit DBO1L.
Such an amplifier combination is called "CHERRY-HOOPER",

'The series feed-back stage receives a signal of apprex. 30 mvV/div

which 1s obtained from a signal current of 0,17 wA/div. from the
channel switch, multiplied by the value of the load resistance R803 +
R3804 = 200 obm.

The emitter impedance of the serles feed-back stage consists besides
RE = R819 + R821 of the parallel circuit of a number of RC networks.
As the delay line is a source of distortion for higher frequencies,
these networks are realizing the necessary delay line compensation,
At the input side, delay line D802 terminates in R828 and R829
(totally 200 ohm),

The delay line itself is a symmetrically mount spiralized cable with a
characteristic impedance of 200 ohm and a delay of 110 ns/m. At the
output side, the cable terminates via R83I and R832 in the virtual
earth points of the parallel feed-back stage (HOOPER). The input
lmpedance on these virtual earth points is 14 ohm. This value in
series with the 86,6 ohm of R 831 and R832 forms the correct
termination for the delay line.

Composite trigger pick-off (unit AS5)

The composite trigger signal is picked-off at the emitters of the
CHERRY stage (D801), a signal source with a low internal resistance,
by the series feed~back stage V802 and VB03. From this stage the
composite trigger signal current is fed asymmetrically to the trigger
selector via a 50 ohm cable,

Digital storage circuits (units A9 - AlQ - All)

The output signals from the DELAY LINE CIRCUIT are connected to the
digital storage circuits,

Depending on the selection of MEMORY OFF or MEMORY ON the signal is
applied via the so—called "analog signal path" or the so-called
"digital signal path".

Selection of the anmalog signal path means that the DELAY LINE output
is directly coupled to the input of the Y FINAL AMPLIFIER via the
ADAPTION unit A9,

Selection of the digital signal path means that the DELAY LINE cutput
is coupled to the ADAPTION circuit on unit A9 and then to the MIN/MAX
unit AlQ, After passing this unit the signal is digitized and
afterwards stored on LOGIC UNIT All.

For display on the C.R.T. screen the stored signal information is
converted into analog again and then applied via ADAPTION unit A9 to
the FINAL Y AMPLIFIER on unit A5.

For more detailed informatien about the digital storage units A9 - AlQ
and All see section 3.7.

BAMA KOPIE
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3.2'14.

¥Final ¥ amplifier (unit AS5)

The output signals of the HOOPER stage are applied to the FINAL Y
AMPLIFIER stage consisting of the transistors V804, V806, V807 and
V808, which are configurated as two series feed-back amplifiers in
parallel fed by a constant current source,

The gain of the FINAL Y AMPLIFIER can be set by means of potentiometer
R848. The centre taps of the coils L801 and L802 are connected to the
Y deflection plates of the C.R.T. The Y deflection plates form filters
together with the ceils L8801 and L802. These filters terminate in
regsistors R859, R861, RB6A2 and R863.
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TRIGGERING (Diagram 4)

The trigger source switches for triggering the time-base generator,
can select any of the following input scurces:

- an internal signal from the vertical A channel

— an internal signal from the vertical B channel

- an internal composite signal of channel A and channel B

~ a sgignal derived from the mains supply

— an external source

— an external source divided by 10

All these sources can be used for both triggering and X deflection
purposes, Source selection is done by means of a trigger selector
switch SIé that feeds the trigger signals to the trigger amplifier.

Trigger source selection and preamplifier (unit A3)

The signal currents (60 /uA/div.) of the three trigger pick—off
stages are, after selection by 816C and S16D, amplified to a level of
100 mv/div. by a shunt feed-back stage + emitter follower stage
consisting of V351 and V352. After this stage there is a selection
between its output signal, a signal on the external socket and a
signal with the line frequency by means of S16A and S16B. Signals that
are not used are short-circuited to mass,

The externally applied signal is attenuated by a factor of two or
twenty (depending on position of EXT and EXT <+ 10} allowing
standardisation of the input impedance of the EXT socket to 1 Mohm //
20 pF. '

Impedance converter (unit AS5)

The trigger signal of 100 mV/div. is fed via the AC-DC coupling switch
S2C to a FET (V1006) in source follower configuration.

From here the signal is applied via an emitter follower to the +

slope selection switch 83. This selection switch enables triggering on
elther the positive-going or the negative-going edge of the triggering
signal.

Trigger comparator (unit AS)

From the + slope selector switch 53 the signal is fed via a common
emitter amplifier D10Q1 (123/345) to the output shunt feed-back
amplifier V1014 via the TV mode switch 32D. The voltage gain is high
(28 %) but its dynamic range is small (2,8 Vp-p at the output). This
i1s because of the tail current of the symmetrical common emitter stage
is 2 mA, The current sweep at the output of this stage 1s consequently
2 mA at max. which is transformed into a 2,8 V max. voltage sweep at
the output of the shunt feed-back amplifier V10l4. This means that the
trigger amplifier is completely drivem at a trace height of | div,
Which division e¢n the screen this is, depends on the position of the
LEVEL control RS.

With AC (S2B) or DC (S2C) depressed, the range of the LEVEL control is
fixed. The DC voltage at the wiper of LEVEL contrel R5 , which is fed
to the FET (V10D06) can vary between + 3,5 V and - 3,5 V. Diodes V100l
and V1002 are then turned-off, and the voltage on the gate of the FET
is then adjustable between + 0,9 and - 0,9 V. At a signal level on the
gate of the other FET of 100 mV/div., there will be a control range of
+ 9 div,

Peak to peak level detector (unit AS)

If the AUTC pushbutton S2A is depressed, the supply voltages for the
level control circuit are interrupted,
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3.3.5-

A trigger signal (300 mV/div.) which is derived from the emitter
follower stage and amplified by V1008, gives after peak to peak
detection a DC voltage across the level control. This DC voltage is
approx. proportional to the amplitude of the trigger signal., This is
the auto trigger level control. The peak to peak level of the signal
then determines the range of the level control.

T.V. synchronisation separator (unit AS)

If the TV mode pushbutton S2D is depressed, the LEVEL control is

switched—off. The wiper of RS is then counected to mass. A

synchronisation separator for the television signals is then Inserted

into the trigger signal path.

A composite video signal contains, besides the video information, also

synchronisation pulses with line and frame frequency which can be

distinguished by their pulse width.

The TV synchronisation separator circuit is able to:

1. separate the synchronisation pulses from the video information.

2. distinghuish between frame synchronisation pulses and line
syachronisation pulses.

The first requirement is met by V10Ll3 acting as a DC restorer and
limiter, the second requirement by the integrating network R1047,
C1011 and Cl1012,

The TV signal is picked-off at the + slope selector switch which in
this case can be set for the right polarity of the TV signal. The TV
trigger signal 1s then amplified by the series feed-back push-pull
stage V1009, VI10l1l and applied to synchronisation separator V1013 via
emitter follower V1012. The signal on the base of V1013 could be as
follows:

COMPLETE LINE

40,6Y ——— - m m e — — — N
T RV S R

MAT 1275
FIG. 3.5. Signal on the base of transistor V1013,

The peaks of the synchronisation pulses are all at one level by the DC
restorer action of Cl007, Ri1039 and the base emitter diode of V1013,
The base voltage will never exceed + 0,6 V by a large amount, but the
complete waveform will appear at the base. The signal level is at this
point approx. 280 mV per screen div, Change in signal of approx. 100
mV is sufficient to turn off V1013. V1013 looks only to the peaks of
the synchronisation pulses.

The rest of the TV signal has no influence, On the collector of V1013
we find exclusively the synchronisation signal consisting of line
synchronisation pulses and the wider frame synchronisation pulses.

In the time~base positions 20 ,us/div. and faster, this complete
signal is transmitted to the time~base generator and we have line
triggering.
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In the time-base positions 50 ,us/div. and slower, Cl011 and C1012
are connected to mass. The narrower line synchronisation pulses are
then, integrated out of the signal, but the wider frame synchronisa-
tion pulses remain, and frame triggering is obtained. A second thres-
hold is built-up by V1O0Ol6. V1017 reacts to the signal that still
passes and consists of pure line or frame synchromisation pulses.
After this the signal is fed to the time-base generator via V1014.

LINE SYNC. FRAME
FULSES SYNC. PULSES

—_— -

\m\ nnnnw%wna TEEEEENEENEEE
WY : WA

MAT 1278

FIG. 3.6, A vertical interval with frame synchreonisation pulse group.
DUAL SLOPE triggering.

Selection of DUAL enables the display to be triggered on either the
positive—~goling or the negative-going edge of the input signal,
This DUAL SLOPE trigger mode can only be selected in MEMCORY ON.

Without DUAL SLOPE tripgering selected, the trigger signal from the
trigger shunt feedback amplifier V1014 is applied via NAND D1931 {1-2-
3) and NAND D1931 (11-12-13) to NAND D1931 (8-9-10), which reacts on
the positive slope of the signal, to the sweep gating logic,

The circuit is blocked during the generation of a sweep by the signal
on input 2 of NAND DI93l.

With DUAL SLOPE triggering selected, the microprocessor generates a

control signal DUALOUT which is applied to NAND DI931 (4=5-6). This

circuit reacts on the negative slope of the signal.

At the same time a level correction is achleved via transistor V1938
and resistor R1936,
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3.4.1.

TIME-BASE GENERATOR (Diagram 5)

The time-base generator comprises a sweep gating logic, a sweep
generator, a hold-off circuit, an auto sweep circuit and X final
anplifier,

Before considering these stages in detail, the general principle is
briefly described. Basically, the sweep gating logic, under the
control of trigger signals from the trigger comparator aund also
feedback pulses from the hold-off circult, supplies square-wave pulses
to the switching transistor V1213 off the sawtooth generator.

The time-base capacitors (effectively in parallel with the switching
transistor) are charged linearly through a constant-curreat source to
provide the forward sweep, and are discharged rapidly by the switching
transistor to provide the flyback period. The resulting sawtooth is
fed to the X-final amplifier.

Sweep generator {unit AS5)

The sweep speed or time coefficient is determined by the value of the
time-base capacitance in circuit, and also by the magnitude of the
charging resistor selected.

The time-base capacitors are Cl204 and Cl1207. Capacitor Cl204 is
always in circuit, the other one is selected by the transistor V1216.
This transistor operates as an electronic switch and 1s either fully
cut-off or fully-conducting. It is switched on by the application of a
positive voltage to its base from the TIME/DIV switch S10.

According to the position of S$10, this transistor V1216 switches in
the capacitor C1207 in parallel with C1204,

As mentioned, the sweep speed is also dependent upon the magnitude of
the accurate constant-current supplied by transistor V1212. This
current can be adjusted in steps by selecting the emitter resistance
of V1212 by means of the TIME/DIV switch 510. Continuous control of
the charging current can be effected by varying the base drive to
Vi212 with the continuous sweep control, TIME/DIV potentiometer R9. In
the CAL position of this potentiometer, switch S11 closes and the
charging current is solely determined by the calibrated emitter
resistance.

To compensate for the temperature coefficlent of the transistor, the
base voltage of VI212 1s supplied via transistor VI1Z14.

This also has the advantage of reducing the load on the TIME/DIV
potentiometer R9.

This transistor, in turn, has 1ts base controlled by preset
potentiometer R1232 when TIME/DIV switch 510 is in one of the
positions 0,5 s/div. ... 0,5 ms/div.. This provides a fine adjustment
for the timing circuit in the slower sweep speeds. In these positions
the preset potentiometer R1232 provides an additional measure of
control over the base voltage of V1212, In the positions of S10 when
1207 is not in circuit, the diode V1218 is blocked and the preset
control R1232 is inoperative,

The discharge circuit for the capacitors C1204 and Cl1207 consists of
resistor R1219 and transistor V1213, This switching tramsistor is
driven by the sweep gating logic via a number of diodes. Diodes V1207
and V1208 form an AND-gate for positive logic. V1209 and V1211 adapt
the level to control transistor V1213. The resulting sawtooth voltage
is taken from two transistors V1219 and V1221 in a kind of Darlington
pair configuration.

1209 improves the transfer of faster sawtooth signals at the expense
of the input impedance which need not to be that high then. The
sawtooth voltage amplitude is approx. 5V. This sawtooth voltage is
then fed to the X-final amplifier.
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This sawtooth voltage is also applied as signal SAWTH to the compa-
rator D2016 in the digital sterage circults. It is then used in MEMORY
ON mode for the sequential sampling mode.

Hold—-off circuit {unit AS)

The hold-off circuit prevents the sweep gating logic from responding
to trigger pulses before the time-hase capacitor has fully
discharged. The sawtooth output from the Darlington pair V1219 and
V122) is applied to the base of emitter follower V]1223.

The switching transistor V1217 switches the hold-off capacitor C1208
in eireuit, parallel to Cl206, according to the position of the
TIME/DIV switch S10, in a similar manner to that described for the
time—-base iutegrater timing capacitor. Capacitor Cl1206 is always in
circuit irrespective of the TIME/DIV switch position.,

Charging current for the hold-~off capacitors flows via transistor
V1223. When V1223 cuts off the discharge current fiows through R1228
and hold-off control R12. This current 1s adjustable to change the
hold-off time. The voltage across hold-off capacitor Cl206 or Cl206 +
C1208 follows the sawtooth voltage fairly fast in pesitive going
direction via emitter follower V1223. When a certain value is reached,
integrated Schmitt-trigger D120l reacts and the end of the sweep is
initiated.

This is followed by a hold—off period in which the voltage across the
hold-off capacitor decreases fairly slowly until the lower switching
level of the Schmitt trigger 1s reached. The system can now be
triggered again. In the mean—-time also the time-base integrator timing
capacitor Cl204 or Cl204 + Cl207 has reached its gquiescent state. The
output (point 6) of Di201 is low during the hold-off time, at any
other moment this output is high.

Sweep gating logic (unit AS)

The sweep gating loglc which consists of TTL logic circuits is
controlled by the following signals:

~ The trigger signals supplied by the trigger comparator.

— The veltage supplied by the hold—off circuit,

- The voltage supplied by the auto circuit via the hold-off circuit.

The TTL circuit D1201 contains four 2-input NAND-gates with Schmitt-
trigger properties.

D1202 contains four normal 2-input NAND-gates and D1203 contains three
normal 3-input NAND-gates.

With the aid of the various gates two flip-flops are formed,

See for the following explanation time relation diagram FIG. 3.7.

1 The incoming trigger signal from the trigger comparator
switches the Schmitt-trigger output (D1201, point 11) to zero
after a positive geilng edge has exceeded the upper switching
level (+ 1,7 V) of this Schmitt~trigger.

2 After this, the first flip~flop output (D1202, point 3) is
set to the logic l-state.

3 If the negative going edge of the incoming trigger signal

drops below the lower switching level (+ 0,9 V) of the
Schmitt-trigger, the output (D1201, point 11) switches to
logic 1 level again.
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Time relation diagram of the sweep—gating logic in the
AC or DC mode.

The logic 1 state of the first flip-flop and the output
signal of the Schmitt—trigger allows the setting of the
second flip-flop output (D1203, point 6) to the zero state by
means of the NAND output (D1202, poimt 11).

The output signal of the second fiip-flop is applied to
switching transistor V1213 via an OR-gate which consists of
R1216, V1207 and V1208. This signal causes the sweep to start,

The end of the sweep is reached when the signal across the
hold-off capacitor Cl206 exceeds the upper switching level

(+ 1,7 V) of the hold~off Schmitt-trigger., The output of this
Schmitt-trigger switches then to zero.

Both flip-flops are now reset. Switching transistor V1213
starts conducting and time-base capacitor C1204 will dis-
charge.

The voltage across the hold-off capacitor (1206 decreases
slowly until the lower switching level (+ 0,9 V) of the
Schmitt-trigger is reached.

This is the end of the hold~off period. The output (D1201,
polnt 6) of the hold-off Schmitt-trigger rises to ! again and
the system can be triggered again.
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Auto sweep circuit (unit AS5)

In the absence of a trigper signal and with AUTO selected we would
still like to see a display on the screen, The auto sweep circuit
serves this purpose. After selection of the AUTO mode (AC and DC off)
the voltage across capacitor Cl202 starts increasing until after
approximately 100 ms., transistor V1204 starts conducting and causes
transistor V1206 to conduct, The collector of V1206 rises to
approximately + 5 V and the signal AUTO will be logic "1". This 1is
seen by the ,uP which in turn makes signal HTRG logic "1". The hold-
off signal on peint 6 of D120l can now reach via gate DI201 (3) and
the OR-gate, the switching transistor Vi2l3. The loop is then closed
and the time base generator is in the free running mode.

As soon as trigger pulses are available, the free-running state of the
time~base generator is automatically terminated and normal triggering
is resumed.

Final X awmplifier (unit AS)

For normal time-base operation {(MEMORY ON released)} the FINAL X AMPLI-
FIER is fed by sweeps from the TIME-BASE circuit.

Transistor V1407 is then driven by the time-base generator via diodes
V1411 and V1409 when R1406 is kept at + 12 V level TIME/DIV switch S10
(in all the TIME/DIV positions of this switch). With the TIME/DIV
switch in the XDEFL position horizontal deflection from an other
source than the time-base output is permitted. The amplifier stage
V1404 when R1407 is then kept at + 12 V level via TIME/DIV switch S10
{in position X DEFL).

Transistor V1404 receives its input signal from D10Q1 peint 8 of the
trigger amplifier,

This signal is derived from one of the sources, channel A, channel B,
line or an external source, depending on the setting of the X
deflection selector switch Si6.

The final X amplifier consists of two amplifier stages in parallel
{one for each deflection plate).

Only one half is described.,

The actual amplifier is the cascode circult with transistors V1414 and
V1416,

The resistors R1428 and R1429 are feedback resistors. The bias current
for the amplifier is supplied by transistor V1413. The average voltage
on the deflection plate is kept at + 26 V by means of zener diodes
V1424 and V1426. Capacitor Cl413 improves the h.f. response.,

This final stage is supplied from the + 180 V and — 180 V because the
X plates of the C.R.T. are mechanically displaced such that they are
less sensitive than the Y plates.

The cascode amplifier stages are controlled via the transistors VI406
and V1407.

The bias of transistor V1406 can be varied with the X POSITION
potentiometer R4, which consists of a tandem potentiometer with back-
lash, giving a nice vernier control. Variation of the bias causes the
balance of the amplifier to be disturbed, which results in a
horizontal trace shift on the screen.

The X amplifier allows choice from X deflection by the time base
signal or one of the sources, channel A, channel B, line or an
external signal. The deflection source is selected with the aid of the
TIME/DIV switch $10 and the X-deflection source selector switch S16.

The X amplifier offers the possibility of using either the nominal
gain (x ! position of X MAGN switch 85), or the gain increased by a
factor of 10 (x 10 position of X MAGN switch 55).
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When the front-panel X MAGN switch is operated for 10 x magnification,
the emitter resistance R1416 + R1417 of transistors V1406 and V1407 is
shunted by resistors R1418 + R1419 reducing the value by a factor of
10. Consequently, the gain of the stage is increased by the same
factor.

The x 1 gain can be set by potentiometer R1417 and the x 10 gain by
potentiometer R1419. The x 10 gain is also operative when X DEFL Is
selected.

Both outputs of the X final amplifier are connected to the X-
deflection plates of the C.R.T..

With MEMORY ON selected the addresses for the DISPLAY MEMORY are
converted to an analog staircase signal by the microprocesser con-
trolled X DAC and then applied as signal XOUT tc the base of
transistor V1407 in the FINAL X-AMPLIFIER via a SMOOTH filter and
ADAPTION circuit,

At the same time the time-base sweep signal path via diocdes V1411 and
V1409 will be blecked by signal SHAR which is applied to the junction
between diodes V1409 and V1411.

In X=A/Y=B mode the AVSB and QUARTER logic applies the signal value of
channel A to the X DAC and the mean value of 2 adjacent channel B
values to the Y DAC. This is controlled by the DISPLAY MEMORY COUNTER.
Now the channel A signal is displayed horizontally and the channel B
signal is displayed vertically.

QUARTER display is realized by the AVSB and QUARTER logic under the
control of the microprocessor system.

For more detailed information about the digital stotrage units see
section 3.7.
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CATHODE-RAY TUBE CIRCUIT (Diagtam 6)
The cathode-ray tube circuit consists of the C.R.T. and its associlated
controls: focus, intensity, trace rotation and the beam blanking

amplifier.

C.R.T. controls (unit A5)

By means of the INTENS potentiometer Rl, the brightness of the display
can be continuously controlled.

" The display can be focused by means of the FOCUS poteatiometer R6.

Both INTENS and FOCUS controls are front panel controls.

Furthermere the C,R.T. circuitry comprises preset potentiometers for
trace rotation, astigmatism and geometry.

The FOCUS control Ré forms a part of a voltage divider network across
the 1.5 kV output of the power supply.

The slider of this potentiometer is comnected direct to the focus,
grid G3.

TRACE ROTATION is achieved by means of the trace rotation coil L1501,
This coll mounted inside the mu-metal screen, provides a magnetic
field for rotatiecnal control of the entire scan. The degree and
direction of rotation is determined by the setting of front panel
potentiometer RI0 (srewdriver operated). The slider of RIO is
connected to the bases of the complementary transistors V1521 and
vi522.

The trace rotatien coil L1501 is supplied by these transistors.

With the ASTIGMATISM control R1543, the form of the spot can bhe
adjusted by Influencing the voltage on the grids G2 and G4.

@ 7 0

With the GEOMETRY control RI5349 the barrel and pin-cushion distortion
is corrected by influencing the voltage on the grid G7.

r-——-__-\ - L, |
! \ I } ﬁ‘ 1
i | | | |
l\ f | l I 1
e Lo A
Z amplifier (unit A5) MAT 164

In MEMORY OFF the Z-amplifier receives two input signals. One signal
originates in the time-base generator and is applied to the amplifier
to unblank the trace during the sweep.

The other one is supplied by the ANALOG CHANNEL SWITCH te blank the
trace during switching from channel to channel in the CHOP-mode,

The INTENS potentiometer Rl determines the amount of input current fed
to the amplifier,
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The 1.f. components of the blanking signal are modulated and demodula-
ted (for voltage isolation purposes) before they are applied together

with the a.c., - coupled h.f. voltage components to the Wehmelt cylin-

der.

Tn all TIME/DIV switch positions of the TIME/DIV switch 510, the anode
of diode V1202 is kept at approx. + 12 V, resulting in a logic 1 level
at input 1 of NAND D1203.

The output point 12 of this NAND is now at logic 1 level when either
input 2 or input 3 1s low. In other words only during a sweep.

In the X DEFL position of the TIME/DIV switch 810, input 1 of NAND
D1203 is at logic 0 level, and in that case the output point [2 of
this NAND is steady at logic 1 level. This output signal is inverted
by a NAND and fed via diodes V1501 to diodes V1502 and V1503 of the
beam blanking amplifier.

The CHOP mode blanking signal from the channel switch is fed to
transistor V1506 via R1502. The inverted and amplified signal is
applied to diode V1508.

Both signals are joined together at the base of transistor V1514
(peint A in figure 3,8.). This is the virtual earth point of a shunt
feedback amplifier.

V1508 SHUNT
FEED-BACK
CHOP mode AMPLIFIER
blanking signal V1511 A
.
Sweep gate
y1503
INTENSITY
12V
R1
MAT 1279

FIG. 3.8. Shunt feed back amplifier.

Assume that V1503 and V1508 are turned-off by applying a logic zero to
both inputs.

Then the output voltage of the amplifier can be varied with the aid of
INTENS potentiometer R1, The light on the screen is variable then

e.g. during a sweep or in the X deflection mode. A logic 1 on either
one or both inputs of the diodes V1503 and V1308 turns V1511 off. The
C.R.T. is then blank e.g. between sweeps or during the sweep when
there is channel switching in the CHOP mode,

The blanking signal is amplified in the stage with transistors V1512,
V1513 and V1514. At the output of this amplifier the a.c. and d.c.
components of the blanking signal are guided along different paths.
The a.c. path runs straight to the Wehnelt cylinder of the C.,R.T. via
capacitor Cl512.

A d.c. signal is fed to the emitter of transistor V1517 via a low—pass
filter R1528/Cl508/R1527, Transistor V1517 constitutes a multivibrator
together with transistor V1516, The a.c. veltage on the collector of
V1517 has a peak-to—peak value which depends on the voltage fed to the
emitter of V1516 by the shunt feed back amplifier.

The a.c. voltage supplied by multivibrator V1516/V1517 is applied to a
peak detector., This peak detector rectifies this a.c. voltage.
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The reason for the a.c, and d.c. paths is isolation of the cathode and
Wehnelt c¢ylinder, which are on a — 1,5 kV potential, from the other
circuits. The a.c. component of the blanking signal is transmitted
straight away to the high-veltage part via blocking capacitor CL512,
which 1s a high voltage capacitor. The d.c. signal, however, is
converted into an a.c. voltage and then transmitted to the high-
voltage part, via capacitor C1509,after which it is rectified by means
of diode V1519.

The dark level can be adjusted with the aid of potentiometer R1534 in
the emitter circuit of transistaor V1517 in the d.c. amplifier.

In MEMORY ON the way in which the contents of the DISPLAY MEMORY is
displayed on the C.R.T. screen depends on the functions which are
selected by the operator.

The contents of the DISPLAY MEMORY are 4096 words, each consisting of
8 bits. Each &-bit word is capable of indicating 256 different ampli-
tudes {i.e., 2% = 256) : Y values,

Each address of the memory corresponds to a by the selected function
specified vertical line of the display along the X-~axis.

The 4000 words of the DISPLAY MEMORY contents of 4096 words are dis-
played in a display area of more than 8 vertical divisions and lC hori-
zontal divisions which is divided into 256 x 4000 dots. (96 dots are
displayed outside the 10 horizontal divisions).

A suP-controlled DISPLAY COUNTER sends 4096 different addresses
sequentially (starting with address 0 and ending with address 4095) to
the DISPLAY MEMORY and to the Digital-to-Analog—Converter (DAC) of the
X-system, To provide the discrete steps for the horizontal time~base
display the output of the X-DAC (signal XOUT) is a linear staircase
voltage, which is applied to the FINAL X-AMPLIFIER.
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FIG. 3.9. Complete display of all the wvalues of one channel.

Similarly, the 8-bit instantaneous values for each address (i.e. the Y~
information) are converted into analog signals by means of the Y-DAC.
The converted signal is then applied to the FINAL-Y-AMPLIFIER.
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In MEMORY ON mode (signal ZMODE is active) the blanking pulse ZMOD for
the different display modes is generated by the display memory logic.
This ZMOD pulse 1s guided via NAND DI203 to the cathode of diode
V1501,

Calibrator (unit AS)

The calibrator circuit consists of transistors V1601 and V1603, which
are configurated as a stable multivibrator such as used in the channel
switch., Good shape of the wave-form is obtained by a constant current
supplied by transistor V1602 which will flow in turms through the left
hand or right hand transistor. The amplitude is 1,2 V or 6 div. in the
20 mV/div. attenuator positions. (The straight through position of the
attenuator).

Potentiometer RI607 allows accurate adjustment of the amplitude of the
calibrator output voltage. This square-wave output voltage is taken
off from the collector of transistor V1603 and fed to socket Xl. This
is the front panel CAL terminal,

The calibrator output signal can be used for probe compensation and/or
checking the vertical deflection accuracy.
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POWER SUPPLY (Diagram 7)

Genaral

The power supply is designed on the switching regulator principle and
permits the instrument to be counected to nominal mains veoltages of
100V, 120V, 220V or 240QV by switch selection, or to an external
battery supply of 24...27 V.

The mains supply via POWER ON switch 817 is protected by fuse F202,
The battery input is protected by fuse F201 and diode V206 safe—quards

" the circuit against reversed battery connection.

3'6.2.

3.6-3‘

Basically, the power supply consists of:
- Mains transformer
- Converter and stabilized power supply

= I1lumination ecirecuit

Mains transformer (unit Al)

An incoming mains voltage 1s fed via the thermal fuse (F101) and the
voltage selector S101 to the appropriate primary taps on the mains
transformer T10l. Transformer TI0l has three primary windings which
can be combined by means of voltage adapter S518. This combination
allows the instrument to be used with mains voltages of 100V,120vV,220V
or 240V,

The voltage on the secundary windings of this transformer is full-wave
rectified. The resulting negative d.c. voltage (approx. 24 V) across
electrolytic capacitor C203, or alternatively a negative d.c. voltage
on the rear panel DC POWER IN input socket X11, is applied to the
voltage stabilizer and converter.

Part of the a.c. voltage or the secundary winding of the mains
transformer is fed via €201, R373 and R372 to LINE trigger source
selector switch S$16A, to enable Internal triggering on the line
frequency.

Converter and stabilized power supply (unit Al)

The converter is a square-wave generator operating at a frequency of
approx. 18 kHz and driven by the d.c. voltage across the electrolytic
capacitor G203.

A basic diagram of the converter is shown in figure 3.10.
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FIG. 3.10. Basic diagram of the converter.
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In the converter, transistors V217 and V218 function as switches and
regulators and alternately connect the negative supply voltage to
either end of the primary of T201/T202. Assume that transistor V217
has a slightly higher current gain than V218. Then the positive
voltage from the feedback winding quickly drives transistor V217 into
saturation, The current in the top half of the primary of T201/T202
increases linearly at a rate determined by the inductance of the
primary. This current increase continues untll the iron in transformetr
coll T201 is saturated.

Then the magnetic lines of flux stop changing and consequently no
voltage is induced any longer in the feedback winding. When its base
drive ceases, the transistor is cut off,.

This reverses the polarity of the feedback voltage and transistor V218
is turned hard on. The bottom half of the primary then passes an
Increasing current until the core is saturated in the opposite
direction.

The subsequent absence of feedback voltage initiates the switching
back to V217 and the cycle starts again.

The tregulation works as follows. When an input voltage is applied te
the converter, the negative voltage across Zener dicde V209 turns
transistor V216 fully on, as there is no positive voltage from
temperature compensation stabistors V211 and V212,

Then a bias current flows via transistor V216 through resistor R207,
through the base-emitter junction of transistor V214 (operating as a
diode since diode V213 interrupts the collector circuvit) and from base
to emitter of both transistors V217 and V218.

As there is then an a.c. voltage across the primary of T201/T202,
diodes V222 and V223 produce a positive d.c. voltage of + 20 V across
capacitor €209. This veoltage reduces the current through transistors
V216 and V214 sufficiently to Iimit the drive to transistors V217 and
V218 and produce the desired output level.

The setting of potentiometer R204 determines the value of the
regulated cutput voltage, Possible differences from the set output
voltage are fed back via the temperature compensation stabistors V2il
and V212 to transistor V216 so that the drive of transistors V217 and
V218 is adapted so as to compensate for the differences. This alsc
applies to mains veltage fluctuations,

After rectifying and smoothing, the secundary voltages + 5V, + 12V, =
12v, + 38v, + 180V, - 180V, = 1500V and post acceleration voltage

+ 8500V are obtained. The voltage gquadrupler which supplies the

+ 8500 V cannot be repaired and must be replaced when it breaks dowm.
T202 contalns a separate secundary winding for the heater voltage for
the C.R.T.

All supply voltages except the + 8500V and the — 1500V can be
continuously short-circuited without damage to the components,
Resistor R202 limits the collector current when the output is short-
circuited and the switching action 1s stopped, thereby holding the
dissipated power in transistors V217 and V218 at a safe level,

Thus, the power supply of the oscilloscope 1s fully protected against
short-circuts. A short-circuit is indicated elther by a squeeking
noise coming from the  power supply or by the pilot lamp Bl, which
indicates the ON state of the oscilloscope, failing to light up.

If supplied by an external d.c. voltage, the instrument is protected
against overloads and wrong polarity by internal fuse F20l and diode
V206,
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Illumination ecircuit (unit A6 ~ Diagram 7)

The graticule of the C.R.T. can be illuminated by means of the bulbs
El. The intensity can be varied with the aid of ILLUM potentiometer
R11 which controls the collector current (which is the current through
the bulbs) of tramsistor V207, The illumination circuit is not short—
circuit proof.

+ 5V DC unit (unit A8 - diagram 7)

The voltages on points A, B and C on the secundary windings of
transformer T202 are applied to a separate 5V DC unit {UNIT AB).
These voltages are full-wave rectified and the resulting peositive and
negative d.c., voltages over capacitors (€252 and (251 are applied to
logic unit All.
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3.7-

3.?.1.

3.7.2.

3.?’2‘1.

DIGITAL STORAGE CTIRCUITS

General

The digital storage cilrcults consisting of the ADAPTION unit A%, the
MIN/MAX unit AlO and the LOGIC unit All are deseribed now.

Because the complete system 1s controlled by a microprocessor control
system, first this system will be described.

Microprocessor control circﬁit (unit All - diagram 8).

Input shift register.

This circuit consists of four digital shift registers D2011, D2046,
D2078 and D2104 which are connected in serial,

The data inputs are connected to the front panel switches of which the
settings must be known by the microprocessor system.

Input switches and signals:

CMLO A-ALT-CHOP-ADD-B settings from the vertical
CMLL mode switch 81 of the analog oscilloscope
CML2 part.
CMLO | CMLI | CML2

A 0 0 0

ALT 1 1 1

CHOP 1 0 0

ADD 1 1 0

B 1 1 0
DUAL IN Signal from DUAL SLOPE switch S32.
AUTO Signal from collector V1206.
TB2
TB3
TB4 Signals from TIME/DIV switch S10.
TB5
TB6

TB?
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X X TB21TB3 [ TB4 | TB5} TB6 | TBY
1 0|00 H 1 0 O,IIus/div-
1|1 oo | L{1|1 |0 }{0,2,us/div.
1 1 (V1 I T O A T A O | O,S/us/div.
1 1 0 0 0 0 1 1 l;usfdiv.
1 0 1 0 0 1 1 2/us/div.
I 1 0 1L]10370|0 1 5;usfdiv.
! 1 1 0o [0jJ01]C0C 1 10 ,us/div.
1 1 1 0 0 1 0 1 20 us/div.
1 1 #] 1 0 1 0 1 SO;usfdiv.
1 1 0 L {0o]O0 1 0 | 0,lms/div.,
1 1 1 1 1 0 1 0 | 0,2ms/div.
1 1 t]1 (1 ]0 0|0 | 0,5ms/div,
1 1 I 1 Ol0 O 0 lms/div.
1 1 H 1 o {0 |0 1 2ms/div.
1 1 1 1 1 0|0 1 Sms/div.
1 1 1 0 1 D B I I 0] 10ms/div.
1 1 0 L {0 |0 20ms/div.
1 1 010 1 1 0 |G 50ms/div.
1 1 0 {0 1 0 1 0 0,1s/div,
1 ol1 |1 ]o |1 |0 0,2s/div,
111 0|1 |L |1 |0 ]oO 0,5s/div.

SMOOTH

ABCDCHCP

MEMDUMP

MIN/MAXI

X=A/Y=B

TIME/DIV

PRETRIG

OFF

QUART

COMPARFE

LOCK

CLEAR

RESET

SINGLE

STORE

Shift register parallel operation:

If signal LTXT (load text) = logic "1", the input signals on the data
inputs are latched into the digital shift register.

Shift register serial operation:

When the microprocessor places address 8000H on the multiplexed
address/data bus, the T08 signal is geing to logic "O".

The I08 signal combined with RDUP results in IORDS which is used as
clockpulse for the shiftregister. The register reacts on the positive
going edge of the IORD8 signal.

To read the complete shift register contents by the microprocessor
system, 32 clockpulses (32 x IORD8) are needed.

3-37
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3.7.2.2.

As result an output signal SHROUT {shiftregister output) is applied to
the INPUT LOGIC circuit D2116.

Furthermore the signals STORE and SHAR are derived from the MEMORY ON
pushbutton on the front panel.

Signal SHAR {store-hardware) is on a + ot = 12 V level to switch the
diode switches on the amplifier beard and 1s converted into a signal
STORE with TTL level,

Microprocessor system.

The microprocessor system basically consists of the following circuit
elements:

A microprocessor for controlling and organizing data flow. (8085 -~

D2121).

- Erasable and programmable read-ounly memory (EPROM) for system
programming., (D2082).

- Integrated peripheral circult with random access memory (RAM) with
I/0 ports and TIMER. (8155H2 - D2064).

~ Address selection latch for the address-bus.
(7418373 - D2096)

~ Decoders for RAM and ROM selectlon and address decoding.
{(74L8138 -~ D2113).

- Two way buffer to the system data-bus. (74L8245 - D2101).

- Tri-state buffer to the system address-bus. (74L5244 - D2122/D2127).

- Input port. (7418244 - D2116).

- Two output ports. (74LS373 - D2118/D2117).

- Shift register and LED BAR UNLIT. (74LSl64 - D541).

The heart of the microprocessor control circuit is integrated circuit
D2121, an 8-bit microprocessor type 8085 with 16 address lines.

The first eight address lines are time-multiplexed with the eight data
lines and are defined as ADO ... AD7.

Demultiplexing is performed with the aid of the signal ALE from the
8085.

The groups of output signals AUPO ... AUP7 and AUP8 ... AUP15
constirute the address bus. :

/uP cristal connections Xl and X2.

A 5 MHz crystal is connected to the clock inputs X; and X, of the
microprocessor to provide an accurate timing reference source.

/uP RESIN input

After switching ON a reset level of logic "0" is available on the
RESIN input.

This reset signal foreces the microprocessor to initiate the main
programm, beginning at the address OOOOH. After a certain RC-time the
reset level becomes logic '"1" and the microprocessor is ready for use.

/uP SID (Serial input data)

The microprocessor will receive on this SID input the information from
the SERVICE jumper.

JuP SOD {Serial output data)

The microprocessor generates on this SOD output a software trigger for
the Service Routlues.
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Connection to the internal address-bus via the address latch D2096

The first eight address bits placed by the microprocessor on its
multiplexed address—data bus lines ADO ... AD7 have to be separated
from the eight data bits.

This is achieved by address lateh D2096.

Demultiplexing is performed with the aid of the signal ALE from the
8085.

The groups of output signals AUPO ,.. AUP7 and AUP8 ... AUP15
constitute the address bus.

Connection to the system data~bus via the bidirectienal data buffer
D2101.

The eight data bits from the microprocessor have to be coupled to the
system data bus.,
This coupling 1s done by the bidirectiocnal data buffer D2101,
This buffer is selected if DATUPC 1s logic MO",
Input or output data depends on the logic level of signal RDUP.
RDUP = logic "1" means OQUTPUT
RDUP = logic "0" means INPUT

Data is transported between the D210l in- and outputs and the system
data-bus over the lines DO ... D7.

Connection to the system address bus via the tri-state buffer D2122 +
D2127. :

The address bus lines are connected to the system address bus lines
AUPBO ... AUPB11 via the tri-state buffer D2122 + D2127.

The lines AUPBC ... AUPBl11 are applied to the DISPLAY MEMORY for DATA
handling.

Signal DATUPC is then low.
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SYSTEM MEMORY MAP

FFFFH

EQOCH
DFFFH

CO00H
BFFFH

AOQOH
SFFFH

§000H
7FFFH

6000H
SFFFH

4000H
3FFFH

2000H
LFFFH

0000H

Iac

10A

108

CEP

DAT

ROMI
{not used)

ROMO

TEEE OPTION

QUTPUT PORT

OUTPUT PORT

INPUT LOGIC (RD)
LED BAR (WR)

7000H COMMAND
7001H PORT A
7002H PORT B
6000H-60FFH RAM

8155H2 - D2064

IDWRC

IOWRA

IORDE

ICWRS

7003H PORT C
7004H TIMER (LSB)
7005H TIMER (MSB)
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ADDRESS DECODING
ROM —,uP RAM ~1/0 ports-DATA selection.

In decoder D2113, 8 select signals are generated as follows:

AUP15 | AUP14 ! AUP13]|Output Addresses
signal
0 0 0 ROMD O000H-1FFFH | ROM select signal.
0 0 1 ROM1 2000H~3FFFH | Not used.
0 1 0 DAT 4000H-5FFFH | DISPLAY MEMORY select signal
for ;uP control of DISPLAY
MEMCRY.
0 1 | CEP 6000H-6FFFH | RAM select (8155)
L 7000H-7FFFh | 1/0 select (8155)
1 0 0 I08 BQ0OH-9FFFH | Select for input logic + led
bar + start input and
o display cycle.
L 1 T0A AOOOH-BFFFH | 1/0 select signal,
1 ToC COOOH-DFFFH | I/0 select signal.
1 1 1 TOE EQOOH-FFFFH | Select signal for IEEE
option.

The following select signals are derived from the output decoder-I/0

select signals ID8 - I0A and IOC.
108 IORD8 peints to INPUT LOGIC  ({Read action).
—> IOWR8 points to LED BAR UNIT

and start input and

display cycle. {Write action).
T0A -~> IOWRA points to OUTPUT PORT (Write actionm).
I0C --> IOWRC points to OUTPUT PORT (Write action).

H

o)
|

A4

=
o

G

ROM MEMORY

The ROM (read-only memory), which contains the system programm,
consists of the EPROM chip D2082 of 4k bytes (4096 x B bits).

If an IEEE-488 option is installed, an EPROM of 8K bytes is used.

The reserved ROM addresses are QQ0QOH up to 1FFFH.

Because the microprocessor’s first eight address lines ADO ... AD7 are
time-multiplexed in the microprocessor with the data lines, the
addresses have to be latched by the address latch D2096 on the ALE
signal.

These signals are placed on the microprocessor board internal address
bus lines AUPO ... AUP7.

Each ROM memory address can be selected by the address lines AUPC ...
AUP7 together with address lines AUP§ - 9 - 10 -~ 11 and 12,

The ROM memory chip is selected by the read signal RDUP and the ROM
selection signal ROMO,

When a certain ROM address 1ls selected in this way, the coatents of
the selected location are placed om the data bus lines DUPO ... DUP7.

/uP—RAM MEMORY

The !uP-RAM (microprocessor random access memory) is used by the
microprocessor for stack purposes and for storage of variable data,
It is a part of the chip D2064 (8155H2) which is a RAM + I/0 ports +
TIMER. The RAM consists of 256 x 8 bits.
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Each ,;uP-RAM memory address can be selected by the internal
data/address lines DUPD ... DUP7 on the signal ALE.
The RAM is selected when the signals CEP and AUP12 are logic ™Q".

Reading the RAM contents or writing data into a RAM location is
contrelled by the signals RDUP and WRUP.

The data to be written into, or read from the RAM memoty is also
transported via the multiplexed address/data bus DUPO ... DUP7,

INPUT LOGIC

When the microprocessor places the address 8000H on the multiplexed
address bus, this results in signal 108 going to logic "O".

This T08 combined with the RDUP signal to IORD8 enables the INPUT
LOGIC buffer D2116 to place its input data byte on the internal
data/address bus lines DUPO ... DUP7,

This byte consists of the following signals:

Bit O TRGRD Triggered.
Bit 1  EINP End input. When 0", input cyele is geing
When "1", input cycle is ready
Bit 2 EXTCL External clock.
Bit 3 DT Display timing
pulse. When "0", display cycle is going
When "1", display cycle is ready
Bit 4 INT(opticn) Interrupt from IEEE option.
Bit 5 + 5V Not used.
Bit6 + 5V Not used.
Bit 7 SHROUT Input shift register output signal containing

the setting of the front panel switches which
are communicating with the /uP.

QUTPUT PCRT D2118.

When the microprocessor places the address AJQOH on the multiplexed
address/data bus, this results in signal IDA going to logic "0".
This I0A signal combined with the WRUP signal enables the data latch
(output port) D2118 to latch the byte of data present on the
multiplexed address/data hus,

The data byte consists of the followlng signals:

Bit 0  STADO

Bit 1 STAD! 3 L.5.B.”’s of the start address (for 1,2,4,0r 8
Bit 2 STAD2 for the display counter. trace display.)
Bit 3 STAD9

Bit 4 STADIOS 3 M.S.B. s of the start address (for quarter
Bit 5 STADL1 for the display counter. display.)

Bit 6 Control signal for the NOT TRIG'D lamp.

Bit 7 Control signal for the REMOTE lamp.

OUTPUT PORT D2117.

When the microprocessor places the address COO0OH on the multiplexed
address/data bus, this results in signal IOC going to logic "0".
This TOC signal combined with the WRUP signal enables the data latch
(output port) D2117 to latch ths byte of data present on the
multiplexed address/data bus,
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The data byte consists of the following signals:

Bit 0  TBT Signal to block the time-base TIMER OUT signal

in 0,2ms/div., 0,5ms/div. and lms/div..
Bit 1 TBC TB:2/:5/:10 TED} TBC
Bit 2 TED 1 0 = 32
0 1 = 15
0 0 = 10
Bit 3 PRTRO PRE-TRIGGER PRTR2 | PRTR1} PRTRO
Bit 4 PRTRI LENGTH 1 1 1 =0
Bit 5 PRIR2 i 1 0 = 1/4
1 0 0 = 1/2
0 I 0 = 3/4
0 0 0 =]

Bit o Control line for the REP ONLY lamp.
Bit 7 Not used.

LED BAR UNIT

When the microprocessor places the address 80C0H on the multiplexed
address/data bus, this results in signal I08 going to logic "Q".

This I08 signal combined with the WRUP signal to TOWR8 enables the LED
BAR driver shift register D541 to react on input clock signals derived
from DUPL.

The shift register input data is applied to the shift register data
input via the DUPO-line,

Data line DUP2 has a function as "start display" {(D2087 Ptl12) STDIS
and data line DUP3 has a function as “start input" (D2006 Ptl12) STINP.

8155 RAM with I/0 PORTS and TIMER (D2064).

The RAM portion is organized as 256 x 8 bit and is used as /uP—RAM
as described before. (RAM addresses: 6000H —-60FFH),
The 1/0 portion consists of the three general purpose I1/0 ports A, B
and C.
(I/0 addresses: PORT A ~ 70C1H / PORT B - 7002H / PORT C - 7003H).
A 14 bit programmable counter/timer is included to provide pulses for
the TIME/BASE system, and its timer modes are programmable.

Input - TIMER IN

Qutput - TIMER OUT
(TIMER addresses: 7004H for the LSB and 7005H for the MSB of the
internal Count length Register.,
The command/status address is 700CH.

IEEE option

Communication with the IEEE interface option is dome via the 8
data/address lines DUPO .... DUP7.

The address selection signal for the interface is signal IOE which is
active in the address range EO0OQH and higher.
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3.?.3'

Adaption circuit (unit A9 -~ diagram 9)

The DELAY LINE output is coupled to the ADAPTION UNIT AS.

Depending on the selection of MEMORY OFF or MEMORY ON the signal is
applied via the so-called "analog signal path" or the so—called
"digital signal path".

Selection of the analog signal path (MEMORY OFF) means that the DELAY
LINE output is directly coupled to the input of the FINAL Y AMPLIFIER
via relay-contacts K1701 and K1702.

Signal SHAR is then + 12V.

Selection of the digital signal path {MEMORY ON} means that the DELAY
LIKE output is coupled to the ADAPTION circuit and then to the MIN/MAX
unit.

The DELAY LINE 1s terminated by resistors R1704 and R1706.
With SHAR = +12V transistors V1707 and V1708 are conducting, thus
coupling the DELAY LINE output sigpals to the MIN/MAX unit inputs.
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Min/max circult (unit AlQ0 - diagram 10)

If no MIN/MAX mode is selected (signal MIN/MAX = () the DELAY LINE is
coupled via amplifier stage D2501 to the transistors V2517 and V2518
of the common base circuits before the output CHERRY-HQOPER stage.

With MIN/MAX selected (signal MIN/MAX = 1) the DELAY LINE is coupled
via amplifier stage D250l to the transistors V2504 and V2506 of the
common base circuits before the CHERRY~HOOPER stage consisting of
transistors D2502,

From here the signals are applied to the MINimum and MAXimum peak
detectors D2503 and D2504.

These circuits determine the minimum and maximum amplitude of the
analog input signal during two periods of the sampling frequency.

The resulting MIN and MAX values are applied to a MIN/MAX multiplexer
consisting of the two circuits D2507 and D2508. .

The MIN value only appears at the output of D2507 when signal MIP is
active and the MAX value appears at the output of D2508 when signal
MAP is active.

The output of the MIN/MAX multiplexer is coupled to trausistors V2517
and V2518 of the output stage.

At the end of each cycle the peak detectors are resetted by pulses
RESMIN and RESMAX (see timing diagram).

The resulting analog signal MIN/MAX OUT is applied to a track and hold
{T&H) gate D2092 and then digitized in an Analog to Digital Convertor
(ADC) D2112 on logic unit All,

QUFRUT

WPUT

A2
RESE T IGOE J=

2
I“" PEAK DETECTOR

MAT 1742

FIG. 3.11. Min/max timing diagram + peak detector,
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3’.?.5.

Input/display circuit (unit All - diagram 11)

Analeog to digital conversion.

The analog signal to be digitized is applied from the MIN/MAX
circultry to a track and hcld gate (T&H) D2092.

This T&H gate tracks the Input signal continuously and at a command
TRACK its output is held to the momentary value of the input signal.
Signal TRACK is generated in the ADC logic.

TRACK = logic "0" The circuit only tracks the input level.
TRACK = logic "1" The circuit holds the input level that was

present at the positive going edge of the TRACK
slgnal., (= HOLD).

The T&H output signal THOUT is applied to the ADC input (D2112-Ptlé6)
and must he held to the same value at least for the time that is
needed by the ADC for conversion (the so-called conversion time of
about 450 ns.). It is converted into an 8-bit digital number. (ADCOO
+ oo ADCOT7).

The ADC needs a reference voltage of about 0,5V + 0,5%. This VREF
voltage can be measured on testpoint X2027 and can be adjusted with
potentiometer R 2086.

Conversion i1s controlled by the 10 clockpulses CLADC and by the signal
STADC (start ADC) which are generated in the ADC logic.

After the first clockpulse the ADC switches the BUSY-signal to logic
"].".

At the end of the conversion of an input signal sample into 8 bits
digital information, the ADC switches the signal BUSY to logic "O"
again, thus indicating that conversion is completed.

The ADC output signals are applied now to tri-state buffer D2111. They
are also connected te the ADC OUT connector X10 on the rear panel of
the instrument,

The timing of the conversion is determined by one of the following
three sources:
1. In DIRECT-mode by the TIME-BASE GENERATOR. (5 s/div. ...
0,2 ms/div.,)
2. In SAMPLING-mode by comparing the analog time-base sawtooth
signal and a staircase signal DACSTAIR, (100 ;usfdiv. .o
0,1 ;us/div.)
3. In EXTERNAL-CLOCK-mode by the external clock input on the front
panel.

At the end of each conversion, the ADC logic generates the positive
going edge of the TRACK signal.

This means that new data is ready. The TRACK signal is applied to Pt
11 of flip flop D2077.

The setting of this flip flop results in signal NDR (new data ready)
going to logic "1".

Now the conversion ritm has to be synchronized to the read/write ritm
of the pretrigger memory. This is done by the TRIGL flip flop.

The MEMORY WRITE LOGIC derives from each NDRL signal a pulse WEPTR
{(write enable pre-trigger). This circuit detects whether an NDR is
present or not.

With WEPTR the tri-state buffer D211! is enabled with as result that
the ADC output bits are placed on the PO ...P7 pretrigger memory

BAMA KOPIE
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databus system., This digital number is then stored in the PRE-TRIGGER b
MEMORY at an address location which is determined by the PRE-TRIGGER S
counter.

The combination PRE-TRIGGER COUNTER / PRE-TRIGGER MEMORY / LATCH

functions like a digital shift register with a variable length.

The length is directly depending on the front panel pre-trigger

setting given by the operator.

Depending on this setting which varies between 0 = 1/4 - 1/2 - 3/4 and

1 the length of the shift register will respectively be § -~ 1024 -

2048 -~ 3072 or 4096 locations.

This variable length is reached by varying the count length of the PRE~
TRIGGER counter which generates the input addresses for the PRE-

TRIGGER MEMORY. (APCO ..., APCl1).

1

MAT 1284

FIG. 3.13. Trigger pesitions on C.R.T. display.

The PRE-TRIGGER counter is presetted to the required value by the
microprocessor system with address COO0H and the signals TOWRC and
PRTRO — PRTR] and PRTRZ.

Shift register length: | Preset value: |PRTRZ{PRTRI1jPRTR)
0 FFEH 1 H 0
1024 coon 1 1 0
2048 800H 1 0 0
3072 400H 0 1 0
4096 COOH 0 0 0

The PRE-TRIGGER COUNTER can be lcaded in two different ways with
command LOADPC (load pre-~trigger counter).

1) The counter can be loaded with the value of PRTRO - 1 and 2 at
the moment that the counter has reached the state 4095.
Loading is carried out via the carry signal on point 15 of the
last counter D2039,

2) buring IOWRC, the load signal LOADPC will be generated. IOWRC
switches D-flip flop D2043 ocutput Pt 5 to "0" during the
generation of the signals PRTRO - 1 and 2.

Signal HOLDOFF 1s also "0" then.

After IOWRC the LOADPC signal can not longer be generated in
this way. The first WEPTR pulse on the clock input of D-type
flip flop D2043 Pt 3 switches this flip flop to logic "1" so
that signal LOADPC only can be generated via D200C4.

Incoming triggers are suppressed until the PRE-TRIGGER COUNTER reaches
for the first time the state 4095 after loading on IOWRC by the
microprocessor. This is done via the signal HOLDOFF when it is active
lllowll .
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Suppression is stopped when the PRE-TRIGGER COUNTER has reached for
the first time the state 4095 and RW goes te "1", HOLDOFF is switched
to "1" thus enabling the trigger flip flops D2077 and D2084 to react

on a new incoming trigger.

PRE-TRIGGER-MEMORY as digital shift register with variable length:

I Y T

—- = QUT

PRIR #

— ~< PRIR 1

PRTR 2

l— ______________
FFEH | N —‘ r— OUT 0O
. A

= OUT 1/{.

- OUT Y3

out ¥,

Y

ouT 1

L0494 4095
o] | IN o
4
Lo ] —
3072 4095
fr——————=
BEEH | N -
L i
2048 4085
————
LEEH ] IN
)
1024 4095
g@gH N
F |
Q@ L0595
. Y LY LY N
0 1024 2048 3072 4094

FIG. 3.14. Variable length of the pre~trigger memory/counter.

After storage of a digital number in the PRE-TRIGGER MEMORY with
signal WEPTR, the PRE-TRIGGER COUNTER i1s increased by one on the

positive going edge of WEPTR.

¥

AT 1285
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This means that now the next PRE-TRIGGER MEMORY location is addressed
and that is the location in which the oldest signal value since the
last WEPTR is stored, Now the oldest signal sample can be written into
LATCH D2109 by means of signal LDTR (Latch delayed trigger).

So the LATCH D2109 can be considered as the cutput of the PRE-TRIGGER
MEMORY shift register system.

The PRE-TRIGGER MEMORY itself consists of two chips which are selected

~with signal APCl1 as chip select signal.

APCl1 = "0" —> RAM I (D2103} O00H - 7FFH
APC11 = "1'" —=> RAM 1T (D2091) 800H - FFFH

On receipt of an input trigger the shift register output (LATCH
output) is coupled to the input of a DISPLAY MEMORY (D2103, D2091) of
4096 x 8 bits.

From this moment the MEMORY WRITE LOGIC derives not only WEPTR pulses
from the NDRL signal but also WEDSP pulses (Write enable display) for
the DISPLAY MEMORY.

The DISPLAY MEMORY location in which the PRE-TRIGGER MEMORY output
information is placed depends on the state of the WRITE COUNTER, of
which the outputs are connected to the DISPLAY MEMORY via a
multiplexer D2022,D2037 and D2058.

The counter starts counting WEDSP pulses at the trigger moment.
Counting is done. from the 0 - state to the state 4095 after which the
trigger logic is resetted. The system can react then on a new trigger,
after which the DISPLAY MEMORY can be refreshed again,

In this way digital numbers are shifted continuously through the PRE-
TRIGGER MEMORY shift register system with variable length. At the
trigger moment this shift register will already contain information
from before the trigger moment.

This information ( a variable number of samples) is first shifted into
the DISPLAY MEMORY and then followed with "after trigger" samples
until the DISPLAY MEMORY is filled completely.

EXAMPLE

o =y

T
|

TRIGGER

MOMENT
INFORMATION INFCRMATION
ALREADY STORED N THE WHICH 15 STORED
SHIFT REGISTER AT THE AFTER THE TRIGGER
TRIGGER MOMENT ., MOMENT.

MaT 12BE

FIG. 3.15. Pre-triggering.
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WEDSP pulses are generated in the following way:

1} WEDSP is derived from WRUP in case of microprocessor control

2)

{UPCONT = "1"), (For CLEAR or the use of the IEEE option).

A WEDSP is generated in case of no microprocessor control
(UPCONT = "0") and after a trigger when NDRL and TRIGL are
logic "1V,

Furthermore generation of WEDSP pulses depend on selection of
NORMAL-mode or COMPARE-mode and SINGLE-channel, DUAL-channel
or FOUR~channel mode.

In NORMAL-mode points 3 - 11 and 12 of NAND D2032 are made "1"
by the signals CS - CR and CQ. The counter outputs AWCO - AWC]
and AWC2" are then not active in this circuit.

In COMPARE-mode one of the three WRITE COUNTER ocutput bits
AWCD....AWC2 can be applied in an inverted or non-Iinverted way
to the inputs of NAND D2032 to suppress the WEDSP pulses,
depending on the situations:

SINGLE channel
DUAL channel
FOUR channel
and ODD or EVEN

This 1s done under the contrel of the "microprocessor—
generated" signals CQ, CR, S and CT.

CQ|CR|CS|CT

0 [0 [0 |0 [ Normal-mode } Normal
c {0 0 (1 Normal-mode

0 {0 (1 |0 Single channel - compare - add

C JOo 1 |t Single channel - compare - even

0 11 {0 |0 Dual chamnnel = compare = odd

0 (L {0 |1 Dual channel - compare — even Compare
o1 1 |0 §-—-

0 |1 (1|1 -_—

1 [0 |0 |0 | Four channel - compare - odd

1 (0 |0 (1 Four channel - compare - even

1 {0 |1 |0 -

1 j0 |1 |1 -

1 1L (0 [0 { —-

1 [1 10 |1 -

1L |t |0 | =

poqr o |1 -

Storage of samples in display memory.

Normal-mode

AAAAAAAA Single channel (Channel A)
BBBBBBBSB Single channel {Channel B)
ABABABATB Dual channel (Channel A and B)

ABCDABCD Four channel (Channel A, B, C and D)

BAMA KOPIE
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Compare~mode

AAAAAAAA Single channel (Channel A) b
BBBBBBBEB Single channel (Channel B}
ABABABAB Dual channel {Channel A and B) >
ABCDABCD Auxiliary channel {Channel A, B, C
and D)
Inh 0ODD the under-
lined samples are
fixed and in EVEN
the other samples
are fixed,
DD CT =0 EVEN CT = 1
Write
counter
state AWC2* AWCI* AWCO* AWC2* AWCL* AWCO*
0 ¢ 0 0 1 1 i
1 0 ¢ 1 1 1 0
2 0 1 0 1 0 1
3 0 1 H 1 0 0
4 1 0 0 0 1 1
5 1 0 1 0 1 0
6 1 1 H] 0 0 1
7 1 1 1 0 0 ¥
0DD CT = 0 EVEN CT = 1
Write
counter
state AWCZ2®*  AWCI**  AWCO*2 AWC2%**  AWCI** AWCO#*
Co=1 CR=0 Cs=0 CQ=1} CR=0 Cs8=0
Four Four
0 1 1 1 0 1 1
1 1 1 1 0 1 1
2 1 1 1 0 1 i
3 1 1 1 0 1 1
4 0 1 1 1 1 1
5 0 1 1 1 1 1
6 0 1 1 1 1 1
7 0 i 1 1 1 ]

BAMA KOPIE
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oDD CT = O EVEN CT = 1
Write
counter
state AWC2%*  AWC1*%* AWCQO** AMC2#%%  AWCL** AWCO**
CO=0 CR=1 €s5=0 cQ=0 CR=1 C5=0
Dual Dual
0 1 i i 1 0 1
1 1 1 1 1 0 1
2 1 0 1 1 1 1
3 1 0 1 1 1 1
4 1 1 1 1 0 1
5 1 1 1 1 4] 1
6 1 0 1 i 1 1
7 1 0 1 1 1 1
oDh CT = 0 EVEN CT =1
Write
counter
state AWC2%%  AWC]*% AWCO%* AWC2*%  AWCI**%  AWCO**
CQ=0 CR=0 CS=1 cQ=0 CR=0 CS=1
Single Single
0 1 1 1 1 1 0
1 1 1 0 1 1 1
p 1 1 1 1 1 0
3 1 1 0 1 1 1
4 1 1 1 1 1 0
5 1 1 0 i 1 1
6 1 1 1 1 1 0
7 1 1 0 1 1 1

i O --> WEDSP suppressed. ]
{ 1 -——> WEDSP generated., |

CLWC (clockpulse for WRITE CQUNTER):

The WRITE COUNTER is increased by one with signal CIWC.
CLWC is generated if all signals NDRL and TRIGL and WR are active,

Loading the WRITE COUNTER is done synchronously with a clockpulse CLWC
derived from LOADS.WR.

NDRL latch:

Fach TRACK signal is latched in a D-flip flop D2077 of which the
output point 9 goes to "1". This circuit detects whether an NDR is
present or not.

The information 1is clocked in a second D-£flip flop with clocksignal
CONTC2 to synchronize the conversion ritm to the read/write ritm of
the pre trigger memory. This results in NDRL (NDRL latch) going to
logic "1". The first D-flip flop 1s resetted on leading edge of the
NDRL signal and the second D-flip flop 1s resetted with signal CONTC3,

BAMA KOPIE
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TRIGGER latch:

As long as triggerpulses TRIG are generated, the output TRGRD of
retriggerable one shot D2119 will be logiec "1". This output will be
switched to leogic 0" if for a period of about 100 ms no trigger
pulses appear.

Signal TRGRD is read by the microprocessor system.

8ignal TRAUT (trigger automat) used as clockpulse for D~flip flop
D2077 can be generated in two ways:

1) Instrument is triggered and not set in AUTO-mode:

Signal TRGRD has then a logic ™1" level and RW used as artificial
trigger 1s then enabled by signal HTRG from the microprocessor to
generate TRAUT.

The TRIG pulses can set now the D-flip flop D2077 (Pt 5 ——>

logic "1™).

2) Instrument 1s not triggered and set in AUTO-mode:

When no trigger signals TRIG are generated, signal TRGRD will be
logic M0". With AUTO-mode selected, the signal HTRG will be
switched to logic "1" by the microprocessor,

HTRG together with RW results then in signal TRAUT which can set
the D~flip flop D2077 to carry out the AUTO function.

The flip flep cutput information can be clocked into a second D-flip
flop D2084 on the positive going edge of the NDRL signal resulting in
signal TRIGL going to logic "1". In this way the incoming trigger is
synchronized to the memory read/write cycle.

Both flip flops can be reset in two ways:

a) As long as the signal HOLDOFF is low. So from the moment of
loading the PRE-TRIGGER COUNTER untill for the first time the
state 4095 is reached.

b) As long as signal EINP (End input)} is active (logic "1™).

During EINP (end input) active {Pt 9 of D2006 is "0"} which is
read by the microprocessor, the microprocessor is able to cleck
the value of DUP3 {enable trigger) in the D=flip flop using
IOWR8 as clocksignal to start a new input cycle,

Via OR~circuit D2033 (4-5-6) the flip flop clock input will be
blocked directly during an input cycle.

The flip flop enables the trigger latch to react on a new
incoming trigger and is really active at the end of the holdoff
period.

EINP is activated again at the end of a DISPLAY - MEMORY input
cycle with signal LOADS. EINP is then read again by the
microprocessor which then can start a new input cycle.

Between the D~type flip flop D2077 and the TRIGL D-type flip flop
D2084 a circuit is inserted by which is determined that channel A
samples always will be stored on even addresses In the DISPLAY MEMORY
(starting with address 00Q00H).

BAMA KOPIE
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gooo 0002 0004
So A B A B A B ~—— in DUAL ch.-mode
0000 0004
and A B C D A -—-= in FGUR ch.-mode
CHANBON__Jch.B on ]ch.A an Iw-—-—in DUAL ch.-mode

CHANBON Ich.B 0n|ch.C on]ch.D onich.A on| -——in FOUR c¢h,-mode

With no MIN/MAX selected (MIN/MAX = '"0") signal CHANBON will together
with the logic "1™ level of signal TRRES determine the moment on which
signal TRIGL is switched to logiec "1" after the appearance of a
trigger signal., Flip flop TRIGL is switched on the positive going edge
of NDRL.

With MIN/MAX selected (MIN/MAX = logic”l") signal CHANBON will be
overruled. Signal TRRES only, determines now the moment of switching
of signal TRIGL. Flip flop TRIGL is switched on the positive going
edge of NDRL.

After the setting of the TRIGL flip flop, this flip flop is hold in
this position with signal TRIGL via NAND D2067 (11-12-13).

On receipt of an input trigger the PRE-TRIGGER MEMORY cutput is
coupled via LATCH D21G9 to the input of a digital DISPLAY MEMORY which
consists of 4096 locations of 8 bits.

The LATCH is disabled under microprocessor control when UPCONT = "1".
The LATCH will be enabled if no microprocessor control, so when

UPCONT = "0", and if WEPTR is active "0'".

If enabled, the output of the PRE-TRIGGER MEMORY shift register system
can be latched into this LATCH, This is done under the control of
slgnal LDTR {Latch delayed trigger).

In sequential sampling mode LDTR is steady "1" so that the LATCH is
transparant. There is nc pretrigger possibility in sequential sampling
mode. :

There are three ways in which the DISPLAY MEMORY can be addressed:

1. Generation of addresses AWCO ... AWC11l by a WRITE GCOUNTER for
writing new signal informatiom into the MEMORY.

2. Generation of addresses ADCO ... ADCl]1 by a DISPLAY COUNTER
for reading the contents of the DISPLAY MEMORY to display it
on the C.R.T. screen,

3. Generation of addresses AUPB) ... AUPBiIl by the microprocessor
system via tri-state buffer (D2122-D2127) for writing and
reading when using the IEEE - option and for the CLEAR
function.

Selection between addresses generated by the microprocessor or by one
of the counters is done by signal UPCONT which is applied to the
enable inputs of the MULTIPLEXER (D2022, D2037, D2058).

UPCONT = "0" means: WRITE COUNTER or DISPLAY COUNTER selected.
UPCONT = "1" means: Microprocessor generated addresses can be
selected.
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If no microprocessor control, selection between the WRITE COUNTER or
the DISPLAY COUNTER is done by the MULTIPLEXER circuit consisting of
D2022, D2037 and D2058 which is controlled by the signal MUX.
MUX = "1" means: DISPLAY COUNTER selected,
MUX = "o means: WRITE COUNTER selected.
WRITE COUNTER (D2023, D2038 and D2059)
During the process of writing new signal information inte the DISPLAY
MEMCRY the memory location in which information has to be stored is
determined by the state of the WRITE COUNTER. Depending on the
selected TIME/DIV swltch setting the system functions in one of the
three modes DIRECT, SAMPLING I or SAMPLING II.
DIRECT and SAMPLING I - mode
In DIRECT-mode as well as SAMPLING I-mode (0,5 s/div. ... 0,2
ms/div. respectively 5 ,us/div. ... 0,1 ,us/div.) the counter
state is increased step by step with signal CLWC,
This process starts with counter state 000C.
Signal SEQWC {sequence write counter) is logic "0" in these
modes and the counter i.c.’s are switched as follows:
SEQWC="p"
RCMSE MUX FL-FL
. CADS
RC 11—
f /
MUX_ CLWE — CLWC ~—m] CLWE ——=
oV —I--..,___ T8 Tl T2
RCMSE —i»]
1 2 3
WRITE COUNTER b2023 | RCP p2038 | RCT pp D205 | REMSE
+5Y —— ‘r
_ CARRY OUT

-

MaT 1287 .

FIG. 3.16. WRITE COUNTER in SAMPLING I mode.

The counter counts to state 4095 and is then presetted to the
zero— state, In SAMPLING I -~ mode DACSTAIR makes one step per
sawtooth signal, 4096 sweeps are needed to build a complete
picture on the C,R.T. screen.
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SAMPLING II-mode.

In SAMPLING IY - mode (100 ,us/div. «... 10 ;us/div.) the

signal SEQWC is switched to logic "1" by the microprocessor. The

WRITE COUNTER i.c.’s are now connected together in an other
sequence by the microprocessor. Counting 1s then done in steps of

3-59

RCMSE

BAMA KOPIE

256 L]
SEQWC="1"
MUX FL-FL

RC3 g -

1 | ¥
MUX  CLWC ——e CEWC —] CLWG ——]
*IV T8 T 12
pemse

1 2 3

WRITE COUNTER MUX

D2023 L_RCH 02038 RCY 02055
__ CARRY QUT Sov—
ROMSE

Y

—
-

FIG. 3.17. WRITE COUNTER in SAMPLING I1 mode.

In SAMPLING II - mode DACSTAIR makes sixteen steps per sawtooth
signal. 256 sweeps are needed to build a complete picture on the

C.R.T. screen.

The countsequence of the counter is now:

768, cesnrensan 3840] (at 1st sweep)

769, cevsseanas 3841-[ (at 2nd sweep)

0, 256, 512,
L~ 1, 257, 513,
[ 2, 258, S5l4, 770,
T : :

|
1

| :
L 253,

51t,

767, 1023,

*
a

L I NI I A ) 3842"1 (at 3rd SWEEP)

sesssssass 4095 (at sweep 256)

In all modes DIRECT, SAMPLING I and SAMPLING II the counter will be
presetted to the 0 - state when the counter state 4095 is reached. For
this a signal LOADS is derived from the carry output signals RC1 or
RCMSBE via D=-flip flop D2006.

Rw

W

CLwe

C-1MPUT 0 2008

Lpans

LoADS

FIG.

|
! I l

1

—

i
!
!

[ L
L

|
gl
|

t "\ LOAD

|
S N

f |

I

MAT '2B9

3.18, Loading of the WRITE COUNTER.

MaF 12868
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DISPLAY COUNTER (D2021, D2036 and D2057)

The location in the display memory of an input signal sample which has
to be displayed on the C.R.T, screen at a certain moment is determined
by the state of the DISPLAY COUNTER. This counter is connected to the
address inputs of the DISPLAY MEMORY via MULTIPLEXER D2022, D2037 and
D2058. ’

A display cycle 1s started by the microprocessor system via signal
DUP2 (enable display counter). The value "1" of this signal is clocked
into the D~ flip flop D2087 using signal IOWR8 as a clocksignal. After
this the £lip flops clock input is disabled by its output signal via
OR—circuit D2033 (8-9-10).

The second D-type flip flop D2087 is switched now on the first
negative going edge of the signal TRSHXY.

After the presetting of the counter with the value of STADO, 1, 2, 9,
10, and 11 the counter starts counting CNTUP (Count up) pulses until
the state 4095 is reached.

Note that CNTUP pulses can be generated in different ways depending on
the selected modes SINGLE channel, DUAL channel or FOUR channel.

The output carry signal of the counter (state 4095) is applied via an
inverter D2062 (anti glitch circuit) and AND~circuit D2018 to the
RESET input of D-flip flop D2087. This flip flop is resetted then and
resets 1n turn the next D-flip flop D2087. The signal DT (pulse

for display timing) which was logic "1" during display is switched to
zero now, indicating that the end of the display cycle is reached. At
the same moment ZDTCRT wlll be resetted (switched to "0"). As long as
ZDTCRT is logic "0" the C.R.T. beam will be blanked. The
microprocessor is also informed about the end of the display cycle by
reading signal DT.

b7 DISPLAY ‘ BLANKING
L— END OF DISPLAY

MAT 1280

FIG. 3.19. Display timing.
With signal DT logic "O" the counter can now be presetted again.
DISPLAY COUNTER in MEMORY-QUARTERS - mode.

In MEMORY - QUARTERS -~ mode the DISPLAY COUNTER can be presetted againm
at the end of the display of the selected QUARTER (D2007).

Presetting is done by the microprocessor system via the signals STADO-
1-2 and STADY=-10-11 (Start address display counter) according to the
following table.

BAMA KOPIE
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P 0 958 7 6 5 4 312 1 0
1 1
D D D|D D D D D DD B D
A A AlA A A A A AlA A A START
T T TIiT T T T T T|T T T
QUARTERS 8§ § S5 |8 S 8§ § 8§ S|s 5 8§
"0 0 0(0 0 0 0O 0O 0|0 O OfO00H ¢~ Preset value
9 0 0|1 1 1 1 1 111 1 LFFH
1< o
0O 0 110 O 0 0 0 010 0O 0| 200H {- Preset value
L0 0 1|1 1 1 1 1 1{1 1 1| 3FFH
2 < ] {- End of Quarter 1
'0 1 010 0 0 0 0 0110 0 O]|400H <~ Preset value
0 1 0|1 1 1 1 1 1i{1 1 1|5FFH
> 39 {- End of Quarter 2
0 ! 1|0 0 0 0 © 010 € 0j600H <~ Preset value
0 1 11 1 1 1 1 1|11 1 11 7FFH
4 < ¥ {~ End of Quarter 3
L 0 0(0 0 0 0 0 0|0 O O1800H <~ Preset value
1 0 01 1 &1 1 1 I {1 1 1] 9FFH
N 5e <~ End of Quarter 4
1 0 1|0 0 0 0 O 0[O0 @ O| ACOH <~ Preset value
1t 0 1{L 1 1 1 1 1|t i 1]|BgrFFu
6 < ¥ <~ End of Quarter 5
1 1 0|0 0 0 0 0 0|0 O O|CO0H <- Preset value
1 1 0|1 1 1 1 1 141 1 1 1{DFFH
~7 9 <— End of Quarter 6
1 1 10 0O 0 0 O O0O|0 0 O1}EOOH
11 11 1 1 1 1 11 1 1 |FFFH
* <~ End of Quarter 7

' The table shows that the display counter bits STAD3 ... STADS are

always "0" when presetting the display counter.

The ends of each of the seven quarters are decoded by exclusive - OR

circuit D2099 in the following way:

STADS | ADCY T19

== 0O
[ e RS
2 = = D

Such an end is reached when signal TI9 is going from logiec "1" to

logic "O", so:

a) When startaddress bit STAD9 is set to logic
COUNTER output ADC9 is going from logic 'f1"

or b) When startaddress bit STAD9 is set to logic
COUNTER output ADC9 is going from loglc 'OV

In QUARTER-mode (QDR = "0") the D-flip flop D2007

"O" and DISPLAY
to logic "O".
"1'" and DISPLAY
to logic "1".

functions as inver-—

ter of signal TI9. At the end of the selected quarter a second D-

flipflop D2007 is switched by TI9 and a preset of
is given then.

the DISPLAY COUNTER

At the end of a display cycle the Z-control is switched such that the
display 1s blanked via signal DT which is going to "0" then.

BAMA KOPIE
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MULTIPLEXER

The multiplexer consisting of D2022, D2037 and D2058 1is switched in

tri-state under microprocessor control (UPCONT = "'1").

If no microprocessor control (UPCONT = "o"}, the multiplexer will be
enabled and will select the WRITE COUNTER outputs AWCO ... AWCl1 or

the DISPLAY COUNTER outputs ADCO ... ADCl1 depending on the level of
signal MUX.

MUX
MUX

1 => DISPLAY COUNTER selected,
0 => WRITE COUNTER selected.

AVSB and Quarter LOGIC

X=t - mode (AVSB = "0")

Horizontal deflection

The DISPLAY MEMORY address information ADCO ... ADC1l from the
DISPLAY COUNTER is clocked on signal LXDA into multiplexer D2019
and latches D2034 and D2056.

Furthermore latch D2069 is switched in tri-state.

a) No DISPLAY QUART selected.
aﬁ = "mn
Multiplexer D2019 1is switched by control signal QDR in such
a way that signals ADCO - ADCl - ADC2 and ADC3 are placed on
the XDACI bus. Latch D2056 is enabled and latch D2034 is
switched in tri-state which results in placing the signals
ADCAH ... ADC11 on the XDACI bus.
Signals ADCO ... ADCll are now applied to the horizontal
"DICITAL TO ANALOG" converter XDAC as XDACIO ... XDACIIl.
This will result in a signal XDAC for horizontal deflection.

aoA = 1 DISPLAY MEMORY

M AT 1281

L C.RT. SCREEN

-

FIG. 3.20. Display without DISPLAY QUART selectlon.

b) DISPLAY QUART selected.
65"1{ = "0"
In DISPLAY QUART - mode only a quarter of the DISPLAY
MEMORY contents has to be displayed.
The address inmput information for the XDAC must be
multiplied now by a factor of 4 to display this quarter over
the whole 10 divisions screen width.

BAMA KOPIE
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QOR =¢ DISPLAY MEMORY

J GQUART f\
7 '

I
I
! | i
!
i

|
I I
t
[

: WITHOUT MULTIPLYING BY 4.

1 WITH MULTIPLYING BY 4 8Y
y SHIFTING THE SIGNALS
ADC@...ADC 1} TWO BITS

C.R.T. SCREEN j MATIZ82

"\

FIG. 3.21. Display with DISPLAY QUART selection.

This is realized if QDR = "0" by shifting all the bits ADCO
rer ADCI] two bits to the left with the aid of multiplexer

D2019 and latches D2034 and D2056. _
Multiplexer D2019 is switched by control signal QDR in such
a way that signals "0", "0", ADCO and ADCl are placed on the

XDACI bus.
Latch D2034 is enabled and latch D2056 is switched in tri-

state which results in placing the signals ADC? ... ADCY on

the XDACI bus.
Signals ADCG ... ADCY9 and two times '"O" for the two l.s.b.’s

are now applied to the horizontal "DIGITAL TO ANALOG"

converter XDAC as XDACIC ... XDACIIL.
In this case bit 9 has to be inverted to prevent the systen

from starting with the display of the signal in the centre
of the screen. :

The offset of the operational amplifier D2070 can be adjusted
with potentiometer R2052.

Vertical deflection

In ¥=t - mode the same signal value is stored in latches
D2128 and D2123 with LYDAl and LYDA2. Both informations are
applied to an adder consisting of D2124 and D2129 and added to
each other.

The output of the adder (shifted one bit to the left) is
applied to the vertical digital to analog converter YDAC.
With this shifting of one bit of the adder output this output
value 1s divided by a factor two again.

In this situation the lowest adder output bit will be steady

IIO'II .

X=A / ¥Y=B - mode (AVSB = "'

Horizontal deflection

The signal path DISPLAY COUNTER -~> XDAC is now blocked.
Signal information from channel A in now placed on the 8 highest
input bits (XDACI4 ... XDACII1) for the XDAC input via tri-state
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latch D2069.

This latch is enabled by AVSB = "1" and the data is clocked in
this latch with signal LXDA.

The four lowest input bits for the XDAC are then connected to
"O", This is realized by signal DT by latching the state of the
display counter in latch D2019 before the start of an AVSB
display cycle.

Latches D2034 and D2056 are switched in tri-state.

Vertical deflection

The channel B data will now be offered to the YDAC.

One signal value is clocked into D2128 with LYDAI, the next
signal value 1s clocked inte D2123 with LYDA2 and the next

again into D2128 with LYDAl and seo on.

In this way there are always two adjacent channel B signal

values available at a time and they are applied to an adder con-
sisting of D2124 and D2129 and added to each other. The output

of the adder (shifted one bit to the left) is applied to the ver-
tical digital to analog converter YDAC. With this shifting of one
bit of the adder output this output is divided by a factor two
again., This results in an average signal value on the YDAC input.

In X=A / Y=B ~ mode it is possible that the lowest adder output
bit will go to logic "i". This information is added to the YDAC
output signal via an adjusting network, to correct (round off)
the output signal. Round off in AVSB~mode can be realized by ad-
justing potentiometer RZ084.

Communication with IEEE option.

The DISPLAY MEMORY can be addressed via the AUPBO ... AUPBll bus
system. (UPCONT = "1").

Data communication 1s done via the DO ... D7 bus system.

MULTIPLEXER D2008

This multiplexer controls not only the WRITE COUNTER but generates
also the signal SALT (Sequential alternating}.

SEQWC "1™ ---> Signal SALT equals signal TRIGL.
(SAMPLING II - mode ).
SEQWC "0" ---> Signal SALT is steady logic "1".

(DIRECT + SAMPLING I - mode ).

MULTIPLEXER D2088

This multiplexer generates the signals DATUPC, UPCONT, OEDM and LATEN
depending on the level of signal UPCONT which is generated by the
microprocessor.

DATUPC [UPCONT |OEDM | LATEN

upst m HoH m myn
"U" nym "l" E)-E— m

UPCONT
UPCONT
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Control logic (unit All - diagram 12)

PHASE, LOCKED LOOP

A 20 MHz signal is needed for different functions inside the instru-
ment. This 20 MHz signal is derived from the 2,5 MHz clockpulse output
from the ,u Processor by means of a voltage controlled oscillator
(VCo) 02168 that has an output frequency of 40 MHz.

To obtain this stable VCO output, the 40 MHz output signal is divided
by a factor of 16 with the aid of flip flop D2098 and counter D2107.
The resulting 2,5 MHz signal (FEEDBACK signal at point 3 of D2108) is
then compared with the reference signal of 2,5 MHz of the
microprocessor clockfrequency at point 6 of D2108 in a phase detector,
which is used to control the VCO frequency.

The circuit can be locked with potentiometer R2044.

CONTROL COUNTER

The control counter which is needed for timing purposes counts 20 MHz

~pulses., The contrel counter is presetted to the value 1011 {11) at the

moment that the counter state 0100 (4} is reached and the next count
pulse appears. The next counting cycle is then started,

[ [ [
11 ol 6l

01 a
contes oacoz ere L] L O 3 R B O A S 3
| !
H
i 01 0
CONTCT D 2002 PT 13 : 11 | ! L__[_—L_,___J L_____J L9 ]
j

Q 110
1 I

l |
1 01

CONTCZ D 2002 PT 12

CONTC3 D 2002 PT 1

02014 PT 8
PRESET MOMENT

I |

I l

' A

} I
MaT 1293

FIG. 3.22. Contrel counter timing diagram.

A number of timing signals CONTC1l — CONIC2 - CONTC3 ~ BW — MUX -~ OE
and WR 1s derived from the control counter output signals,
Signal RW determines the time in which new data can be written in the
DISPLAY MEMORY or in which data can be read from the DISPLAY MEMORY
for display.

RW = "1" means: WRITE (data input)

RW = "0" means: READ (display)

See the timing diagram.
Count pulses (CNTUP) for the DISPLAY COUNTER

Depending on the selected mode 1 - 2 = 4 or 8, CNTUP pulses will be
generated per LYDA (Latch Y DAC) cycle.
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The CNTUP circuit comnsisting of D2081 + D2029 is programmed by the
g
/uP via the signals STA (Step A), STB (Step B) and STC (Step C).

Mode Steps S5TA STB 5TC
SINGLE Step 1 1 1 1
DUAL or SINGLE+COMPARE Step 2 1 1 0
FOUR or DUAL+COMPARE Step 4 1 0 0
FOUR and COMPARE Step 8 0 0 0

See also the timing diagram!

Latch enable signals LXDA, LYDAl and LYDAZ for the horizontal DAC
{XDACY and for the vertical DAC (¥YDAC).

Signals LXDA, LYDA!l and LYDA2 have to be generated only during a READ
cycle when signal RD = logic "1".

This is done in a different way for the X=t and the X=A/Y=B modes as
shown in the timing diagram.

The multiplexer D2073 in the circuit where the latch enable signals
are generated is functioning according to the tabel below.

Position of multi-|Control inputs|Output Pt 7|Qutput Pt 9
plexer D2073. AVSB ADCO*
0 | 0 0 RT1 RT1 }
=t
1 0 1 RT1 RT1
2 1 G 0 RT1
}, X=A/¥=B
3 1 1 RT1 0

D2073 is only enabled when signal RT2 is logic "I".

LDTR

LDTR is the latch enable signal for the LATCH D2109;

- This signal is in DIRECT-mode (DIR = "0") always derived from signal
- ggénal LDTR is always logic "1" in SAMPLING-mode (DIR = "1").
BLANKING CIRCUILT

This circuit provides for a blanking signal ZMOD (Z-modulation) for
blanking the trace on the C.R.T. displav.

This ZMOD signal functions only in MEMORY ON mode when signal STORE is
active (logic "1").

ZMOD = logic "1" means: unblanking

ZMOD = logic "0" means: blanking
The trace on the C.R.T. screen is only present if all the input
signals of NAND circuit D2029 (1-2-4-5-6) are loglc "1" at the same
time.

- pin 5  ZEN : The signal ZEN (Z-emable) is generated by the
microprocessor,
~ pin 4 ZDTCRT : This signal is active during a display cycle.

BAMA KOPIE
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Signal TRSHXY.

This signal is generated for deglitching of the DAC.

®DAC QUTPUT

resiic [ S N
MATIZOE

FIG. 3.23, Deglitching of the XDAC.

[

L
| | Tk
| | [
| | | 1
[ [N
| | [
1 1

CHOPPER LOGIC

With this circuit the signals CHOP]l and CHOP2 are generated. These
signals are used to contrel the channel selector in a way which
depends on the selected modes SINGLE channel, DUAL channel, FOUR

channel, MIN/MAX-mode, DIRECT-mode, and SAMPLING I or SAMPLING II mode.

Signal CHOPB is only active in four channel-mode and is always logic
"O0" in SINGLE- or DUAl-channel-mode.

| €H.A1CH.8 | SHC | GHD |
SHGP 1

| ; H | L
CHCP 2 —_—
i i | 1
l | ' | |
Ma® 233

FIG. 3.24. Chopper signazls in four-channel mode.

STINGLE channel.

Stgnal DIGCH is logic "1" in SINGLE chaunel mode. The analog channel
switch is switched in instead of the digital channel switch. This

means that the chopper logic has no function in this mode.

DUAL channel and no MIN/MAX-mode in DIRECT- and SAMPLING I-mode:

O et CHOPPER LOGIC
HINAHAL T
1 X ERE -
7 L [20j2
= o 2 [puilly
; & oo ; [HEAT
1 -
2043 reee]
v - D2 e ey a
* at W ' THOPL
s K o 0
TADL ™5 4 1
: ] 2l 1o
L 3 ] i S
L & R L
SaLT 1= 0ry
AIMSE  wem—menit ]
D2o%s AlxtH
1
HIK/HAX ] - MAT 1296

FIG. 3.25. Chopper circuir,

Signal SALT is logic "1" in DIRECT and SAMPLING I — mode.
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Signal CHOP2 is steady "0" and signal CHOPIl is switched during each
conversion cycle by signal STADC.

STADC j ﬁ ﬁ ﬁ H H ﬁ_

FIG. 3.26. Chopper signals.

DUAL channel and no MIN/MAX-mode in SAMPLING II-mode:

oLl CHOPPER LOGC
MMM g L
o Ty g2
- T " 02011
o b LI gy )
T ’ 0l -5 CHOPY
0083 m
2172 i
v s 0 = i 0 )
07087 I 5 : " ¥ CHOR
3
STADL m—] 4+ L — o o 0 [;
110 G 3 - (1] R -
0 ™ B t 0 s
HW E4 [ 1
12
P ,_J@ﬁ it
e AUNTHN
0 1
HIN/ MY = B MAT 1298

FIG. 3.27. Chopper circuit.

SALT { TRIGL START SAMPLING

o 1 K 15 %

STAGC [ [1 H_(;__n_ﬂ__

CHOP +
- ) —
cws | L

MET 298

FIG. 3.28. Chopper signals.

The circuit functions in such a way that the SAMPLING II-mode cycle
always starts with channel A.
The trigger sigral on which the SAMPLING II cycle is started, switches
slgnal SALT to logic "O". On the same moment signal CHOP1l will be
switched to "0" in the following way:
If output point 5 of flip flop D2083 1s switched to "1", exclusive-
or circult D2072 will be switched as an inverting stage. The low
level of signal SALT results then in a signal CHOPl with logic level
ITO n .

From the moment that signal SALT is switched to logic "0", the CHOPI
signal will be switched by signal RCMSB after each group of 16
conversions.

In this way first 16 samples of channel A are stored, then 16 samples
of channel B, then again 16 of channel A and so on.
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DUAL channel and MIN/MAX-mode in DIRECT-mode:

D2dé1
...—1I &
MM HAR

13
1 Dt
o1 — 1 !E‘.T -

CHOPPER LOGIC

D072
I N v (L s
Fl ™
§ 1] ] [HDF1
02083 gzon
s |7 0237 R B
=1 o) § HuRE
— 5 n
1 [ 2
<P 1 o L
¢ L 4 o] r 5
02034 AUKCHK
1
MERY P > MAT 1300

FIG. 3,29, Chopper circuit.
CHOP]l = CT CHOP2 = logic "O"

In DUAL channel MIN/MAX-mode, the system is alternating between chan-

nel A and B. This is completely determined by the signal CT from

the microprocessor.

FOUR channel and Eg_MIN/MAX—mode in DIRECT- and SAMPLING I-mode:

o L2n CHOFPER LOGIC
M oA P *
o X 1 12061
% 1 02072
0 0 1 T
& i . ]
-~ 17
¥ 9
[
Uinei
¥t H
WS s
| —] LHORL
Lo 3 7 ¥
STAQL e STETT b m
El -
ST gl ¢ ’
REMSE  pe—me— it ]
P ALKCHN
1
HMAY Far— MAT 1301

FIG. 3.30. Chopper circuit.
Note: Auxiliary channel can never be combined with the MIN/MAX mode!

The circuit acts as a simple two-bits synchronous counter. This
counter has two outputs CHOPl and CHOP2? and is clocked by the signal
STADC. The circuit switches to the next state during each conversion
thus selecting the next channel.

STADE
4 L4 £ L4 ._
ke CHE CHEC LMD CHA
CHAR 1 r
] i 1 o ' 1
CHOP 2 -1' 0 1 ’— ] T

LOAELH

FIG. 3.31. Chopper circuit.
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FOUR channel and no MIN/MAX-mede in SAMPLING II-mode:

g e CHOPPER LOGIC
HIN M & ¢
a X ]y A orOLE
1i] %
] JLT
- Choe
ozie3
0912 s S
wl -
1 B " T THDFZ
[] n
STADC
3
1 Egdl -
]
SALT 1 13 R
RCMSE
T AUXCHN
O 1
MIN/MAY o] P MaAT 1303

FIG. 3.32., Chopper circuit.

Note: Auxiliary channel can never be combined with the MIN/MAX mode!

| s
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SALT * -+— S5TART S&MPLING

BE f ) s rL‘.E

CHOP 1 -

e
N T
CHOP 2 i L [

|
1
RCMSE ! . i 256=

[
FIG. 3.33. Chopper signals.
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CONTROL COUNTER CYCLE

n
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FIG. 3.34, Display timing I.
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ADC loglc {unit All -~ diagram 13)

Digital time~base generator.

The time-base circuit generates a number of signals with different
frequencies which determine the samplimng/conversion rate. These
frequencies are derived from the 20 MHz from the PHASE LOCKED LOCP
circuit by frequency dividing. These signals are synchronized with the
2,5 MHz clockpulse output of the microprocessor.

The digital time-base functions only in the TIME/DIV switch positions

0,2 ms/div. ... 0,5 s/div. in the so-called DIRECT-mode. This digital

time-base is not used for the SAMPLING mode (TIME/DIV switch positions
100 qu/diV. “ve 0,1 /US,’diV.).

Encoding TIME/DIV settings.

Depending on the setting of the TIME/DIV switch, one of these
frequencies is selected and called TIMER OUT.

The relation between the TIME/DIV switch settings and the signal TIMER
OUT is such that there are always 400 pulses TIMER OUT per horizontal
division. (Not in DISPLAY QUART mode and x10).

The digital time-base consists of a multiplexer D2001, a decimal
counter D2012 and a timer (part of the circuit 8155H2 D2064).

With the multiplexer a signal CTB with a frequency of 4 MHz is
generated,

The counter realizes the dividing of the 4 MHz signal by factors :2 /
:5 / or :10.

Dividing factors of :10 / :100 / :1000 / or :10000 are reazlized with
the timer under the control of the microprocessor.

Multiplexer D2001.

Timing control counter CT8 CTB
D c B OQutput Pt. 5 | Qutput Pt. 6
0 0 0 0 1
0 0 1 0 1
0 1 0 1 0
0 1 1 0 1
1 0 0 0 1
1 0 1 0 I
1 1 0 ¥} 1
1 1 1 1 0

This multiplexer 1s always enabled.

The multiplexer which is controlled by the signals (CONTCO, CONTCI,
CONTCZ and CONTC3) from the control counter produces the signals CTB
and CTB according to the timing diagram below.
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FIG. 3.36. Timing of signal CTB.

The settings of the TIME/DIV switch are read by the microprocessor
system. The microprocessor Iin turn loads the counter circuit D2012 via
the signals TBC and TBD according to the next table.

Setting Frequency |TBD | TBC| TBT|D2012 8155 |TB*10 ’
factor +| factor| factor
reload (TIME/DIV
number pushed)
0,2 ms/div. 2 MHz 1 0] 0| 2 1000 1 -
0,5 ms/div.|800 KHz 0 1 Q] 5 0101 1 -
1 ms/div.|400 KHz OO0 ] 0 [10 0000 1 -
2 ms/div.|200 KHz 1 0 1 2 1000 10 -
5 ms/div.| 80 KHz 0 1 1| 5 0101 10 -
10 ms/div.| 40 KHz 010 1 (10 0000 10 o
20 ms/div.| 20 KHz 1 0 i 2 1000| 100 -
50 ms/div. 8 Kiz 0 i 1 5 0101 100 -
0,1 s/div. 4 KHz 010 1 (10 0000| 100 1000 (1s/div.)
0,2 s/div. 2 KH=z 1 0 1 2 1000(1Q00 10000 (2s/div.)
0,5 s/div.[800 Hz 0 1 1 5 0101]1000 10000 (5s/div.) !

Reloading the counter is done when ripple carry cutput RC is logic "IV
and signal CTB is logic "1". The counter is loaded then with a value
which is determined by the microprocessor system depending on the
current setting of the TIME/DIV switch.

Especially for the setting 0,2 ms/div, of the TIME/DIV switeh it is
necessary to preset the counter only during the time that signal
CONTC3 = logic "1" to realize a correct timing for the rest of the
circuitry,

{In reality D20%3 functions always when TBD = "1").

After loading, the counter will count the 20 MHz input clockpulses,
but is only able to do this when the counter is enabled by the signal
CIB (of 4 MHz).

In this way the counter counts with a speed of &4 MHz and synchronously
with the 20 MHz signal.
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At the moment that the signal RC is switched to logic "1", the counter
will automatically be reloaded again. In this way a continuous
counting process is realized.

Dividing by a factor of 2 is done by loading the number 8 (1000)
and counting up to 9.

Dividing by a factor of 5 i1s done by loading the number 5 (0101)
and counting up to 9.

Dividing by a factor of 10 1s done by loading the number 0 (0000)
and counting up to 9.

The resulting output signal RC is applied to the timer circuit. This
timer circult is programmed by the microprocessor system for counting
by factors of 1, 10, 1000 or 10000 depending on the setting of the
TIME/DIV switch position,

The internal 14 bit COUNT LENGTH REGISTER of the 8155 can be
programned via two addresses 7004H for the L.$.B. and 7005H for the
M.S.B.

7005 H 7G04H
M2 [M1 PTes(T12[711{T10]70 {78 [17 {76 (75 [T4 [T3 [T2]71 [To0
1 1

MAT 1308

FIG. 3.37. l4-bit count length register.

The timer is programmed for automatic reloading and generation of a
single pulse everytime TC is reached.

In the TIME/DIV switch positions 0,2 ms/div., 0,5 ms/div. andl

ms/div. the TIMER OUT signal-path is blocked with signal TBT via NAND-
gate D2061. This is done because the timer is not able to divide by a
factor of 1.

As result of the time-base generator, HOCOND (hold and convert pulse
in DIRECT-mode) pulses are derived when SYNCH = "0". In each TIME/DIV
switch position in DIRECT-mode 400 HOCOND pulses will be generated per
horizontal division.

Each HOCOND pulse starts the analog to digital conversion of a new
input signal sample.

SAMPLING-mode.

Depending on the setting of the TIME/DIV switch, one out of two
possible sampling modes is automatically selected. These modes are
called SAMPLING I and SAMPLING II mode.

SAMPLING I mode in 0,l,us/div. ... 5,us/div.
SAMPLING II mode 1in 10fusfd1v. ass IOU;us/div.

Correct functioning in this mode requires that signals of a repetitive
nature are applied to the input channels of the instrument.

Each sampling cycle is started with the WRITE counter in the zero
position.

First the SAMPLING T~mode principle will be described.

During one sampling cycle 4096 samples of the input signal are stored
in the DISPLAY MEMORY to build a complete signal picture. On each
input trigger signal one sample of the input signal is taken in a way
as now described.

BAMA KOPIE
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In SAMPLING I-mode the WRITE COUNTER will be able to count 4096 WEDSP
pulses, For this purpose the counter 1s configurated as follows.

T RE f——8= RCMIE

SAMPLING -I- MODE HaT 1308

FIG. 3.38. WRITE COUNTER in SAMPLING I mode.

See alsc the explanation about the functioning of the WRITE COUNTER.
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FIG., 3.39. SAMPLING I mode principle.

On each trigger signal a fast ramp is generated (by the normal analog
time~base generator), which is compared by a comparator (D2016) with
the output signal of a DAC circuit DACSTAIR (D2009).

The WRITE COUNTER output signals AWCO ... AWC1l] are coupled to the DAC
STAIR. The WRITE COUNTER runs after flip flop NDRL is switched by the
first active trigger, The counter state is then converted into an
analog signal DACSTAIR. The comparator is only active in sampling
mode, Signal DIR is them logic "0".

At the cross—over polnt determined by each comparison of the fast ramp
signal and the DACSTAIR signal, an HOCONS (hold and convert pulse in
SAMPLING-mode) pulse is generated to start the ADC conversion of the
new gignal sample.
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The time between the samples depends on the fast ramp speed, which in
turn, is determined by the time-~base setting.

TRIGGER }\

Fu5T RaMP5 FOR DIFFERENT YIME

[
1
1
1
1
r
1
|
|
1
|
|
|
! BASE SETTINGS
1

MAT 118

FIG. 3.40. Fast ramp.

After each conversion the WRITE counter state is increased by ome
step, which causes the DACSTAIR output signal to increase by one step.
(1 mV/step on D2024 - pt 6). This can be adjusted by potentiometer
R2033 (ampl. staircase).

In this way, the time (ts) between the trigger pulses aud the
generation of the HOCONS signal increases sc¢ that each new sample is
taken one step later.

When the WRITE counter reaches the state 4095, the last sample will be
taken and a complete picture will be formed.

A new sampling cycle can now be started again.

COMPARATOR

D

Sl
— I_l Fl-FL
- @ +3y @
—_r
—_—
ﬁ:| ]E 100ns
— 2.4 p8)

o | !
+0.BY
. 0o o~
{) =START P05ITION z war aanz

FIG. 3.41. Comparator.
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The fast ramp sawtooth voltage is applied to the positive input Pt 12
of comparator D2016, To the negative input Pt 11, a voltage DACSTAIR
1s applied.

If the fast ramp reaches the potential of the preset voltage DACSTAIR,
the comparator output HOCONS goes high. D-type flip flop D2052 will be
set and HOCONSE will be "1", thus initlating a new conversion cycle,
On the inverted output Pt 8 of this flip flop, a negative going pulse
appears, which is applied via diode V2003 and capacitor C2003 to the
positive input of a second comparator, which was already on a positive
level of 0,7V. This results in a negative going pulse om this "+"

" input,

The output Pt 4 of this second comparator (with on its "=" input a OV)
is switched to "0" and this "0" is applied to the strobe input Pt 8 of
the first comparator and via R2012 and C2003 to the "4+" input Pt 1 of
the second comparator. In this way the output signal HOCONS of the
first comparator will stay high.

Qutput Pt 8 of flip flop D2052 and output Pt 4 of D2016 form an AND
function, so as long as output Pt 4 of D2016 is low, the anode of
V2003 is low.

Capacitor C2003 is relocaded via R201l from the +5V. When input 1 of
D2016 has reached + 0,7 V again (duration about 2,4 /a8 ) output 4
of D2016 is switched to high and the first comparator can be used
again because it is enabled again by the high level on its strobe
input Pt 8.

This is done to prevent the first comparator from switching mere than
once for one step made by DACSTAIR.

The SAMPLING II mode principle is now described below.

16 samples per fast ramp instead off 1 sample per fast ramp are
digitized in this mode.

This means that this mode is 16x faster. Only 256 sweeps instead off
4096 are needed to built a complete picture. (trace).

The WRITE counter is now configured in such a way that it is counting
with steps of 16.

$= RCMSE
RC w1 J71—--T ]

MAT 1313

SAMPLING -1I- MGDE

FIG. 3.42. WRITE COUNTER in SAMPLING II mode.
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See also the explanation about the functioning of the WRITE COUNTER.

TRIGGER —R I\_

DACSTAIR
FAST RamMP

[i 1 203 Mizoagowon L] 1 703 w2 13 oS

HAT T

FIG. 3.43. SAMPLING II mode primeciple.

After 16 samples the system is waiting for a new active trigger and a
new fast ramp to produce the next 16 samples and so on,.

When the WRITE counter reaches the state 4095 the last sample will be
taken and a complete cycle can now be started again.

Note that first 16 samples of channel A are taken, then 16 of channel
B and so on.

External clock logic

The conversion ritm can also be determined by the operator by
connecting a TTL signal of the required frequency to the EXT CLOCK
input socket X6.

These external clockpulses are applied to a retriggerable one shot
D2119 resulting in a signal EXTCL when the frequency is > 40 Hz.

This signal opens the AND-gate D2093 so that the external clockpulses
can pass this gate. These pulses can also pass OR-gate D2079 as long
as the signal HOLD OFF OUT = logiec "0". This signal is always "O" in
EXTERNAL CLOCK mode, because of signal DIR which is "0" then.

For clockfrequencies < 40 Hz the cne shot D2119 can be switched by
means of switch 52002. This is an internal switch located om unit All,
With 52002 closed, signal EXTCL will be steady '1".

Hold off logic.

The HOLD OFF IN and the HOLD OFF OUT signal are the same in MEMORY OFF
mode,

- i
ORE D2314

DE0sT 5
=H0LD AFF W T

TR

! q g HOLD DFF OuT
5 m—din
TRALT M= ]

%3 L3 8 MAT 1315

FIG. 3044. H.Dld-off logiCc
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In MEMORY ON (STORE = "0") and DIRECT-mode (DIR = "O0") signal HOLD OFF
OUT will steady be "0" and the sawtooth generator will be blocked.(Not
in the AUTO - mode).

STORE Ll

02047 5
HOLD OFF N b = 0203
or wls E e
0 z— = HOLD GFF DuT

TRAUT p— 1
kXl -

013 - & bAT 3%
FIG. 3.45. Hold=-off logic.

In MEMORY ON (STORE = "0") and SAMPLING - mode the upgoing edge of the
HOLD OFF OUT signal 1s made synchronous with the triggers.

STURE D2

[aFrintig

i
HOLD OFF IN S B
— 23 5 | . D2om
om - .
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+5 i
TRAUT B 1
11 -
n |2
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[ Lo HAT 1317

FIG. 3.46. Hold-off logic.

g HOLD OFF oUT

| TRIGI
TRALT ,—I_ | !_‘_ I
i 1 1
! 1 1
. I i I
: 1 1 |
! 1 1 1
| 1 | |
! 1 | |
SAW TOOTH 1 t
| ] |
! ' 1
| 1 |
0 T
1
HOLD OFF 1
1
1
HOLO QFF QUT r
[5YNCHRONDUS J
HCLD QFF] WAT 318

FIG., 3.47. Hold-off timing.

Because of internal drift in the oscilloscope, it can happen in the
SAMPLING mode that no HOCONSE pulses are generated because the
sawtooth level is higher than the DACSTAIR level, so that the
comparator will not switch at all, it gives constantly logic "1" at
the oautput.

SAWTOOTH

AT T

FIG. 3.48. Adjustment of correct DACSTAIR level.

With the aid of the HOLD OFF circult a HOLD OFF OUT signal (derived
from TRAUT) applied to Pt. 4 of OR-circuit D2079 causes the generation
of a HOCONSE pulse to start the SAMPLING cycle.
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SAWTCOTH i

JLCSTAIR
1
L
1
1

HOZON 1 i
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FIG. 3.49. Adjustment of startpoint.

After the correct adjustment of the starting point with the aid of
potentiometer R2034 the HOLD OFF OUT signal is not needed any longer
as a start signal for the SAMPLING cycle,

ADC logic. {Conversion timing).

This circuit contains the timing circuits that generate the signals
required to control the conversion of an analog signal sample to a
digital signal sample.

Each conversion is started by a HOCOND, a HOCONS or an EXTCL signal.

HOCOND in DIRECT-mode. (see timing diagram)

Qutput H of D-type flipflop D2066 is switched to one on the first 20
MHz pulse when HOCOND is active. At the same moment the second D-type
flip fiop D2052 will switch, resulting in signal STADC (Start ADC)
going to logic "1" because the HOCOND pulse is applied via OR-gate
D2076 to the D-input of this second flip flop. The ADC will start now
the analog-to—-digital conversilon.

Directly when HOCOND disappears, the first flipflop will be resetted
and one 20 MHz pulse later the second flip flop will be resetted
resulting in signal STADC going to logic '0".

On the first clockpulse after STADC is made active, the signal TRACK
is switched to logic "0".

The ADC answers with generating the BUSY signal. As long as the BUSY
signal is logic "1", signal TRACK will be held "low" and the analog
sample is hold in the Track and Held cirecuit,

Conversion 1s controlled by the clockpulses CLADC which are directly
derived from the 20 MHz clocksignal from the VCO.

buring conversion in the ADC, the signal BUSY is at logic "1". After
conversion, this signal BUSY goes to logic "0", indicating that
conversion is completed.

Qutput TRACK of D-type flipflop D2066 is now switched to "i" again by
the signal BUSY on the D-input of the flip flop.

The track and hold circuilt now returns to tracking the input signal.

HCOCON 1in SAMPLING and EXTERNAL CLOCK mode (see timing diagram),

In SAMPLING and EXTERNAL CLOCK the HOCONSE signal will be generated
asynchronously with the 20 MHz signal.

In these situations signal TRACK will be switched directly to "0" via
the HOCONSE signal on the "direct set'" input point 10 of the TRACK
flip flop D2066. The conversion cycle starts then according to the
description above.

 BAMA KOPIE
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Signal RESDET.

Reset signal for the peak detectors in the MIN/MAX circuits. The
signal 1s drawn in the figure below for SINGLE-channel as well as for
DUAL-channel mode.

oo [T 1 1 M

H/TRACK [ 1 [ [

sTADC 1 1 ] ™
L L L

02076- P15 .

SINGLE CHANNEL!®

DEGCH

Di038-PTY

RESDET % 7| 7! %_

02098 -PT 3 m
RESDET % %

FIG. 3.50. Timing of signal RESDET.

War i3

Signal TRRES.

Signal TRRES (trigger reset) is steady "1" if MIN/MAX mode is not
selected,

With MIN/MAX selected signal TRRES is switched under the influence of
signal CT.

Depending on signal DIGCH the period time is divided by a factor two
or not. {For SINGLE- and DUAL channel).

See also the timing diagram for the MIN/MAX mode.
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FIG. 3.51. Timing conversion + write cycle.

Adaption circuit (Diagram 14&)

The output signals YDAC and XDAC from the LOGIC UNIT All are each
applied to a T&H circuit controlled by the control signal TRSHXY.
These circuits are needed for deglitching and correct dot joining.

I
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I
1
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I
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i

wowy — 1 LT L1

50005
b inn

FIG. 3.52. Deglitching DAC

Signals YDAC and XDAC are then smoothed by a SMOOTH filter, consisting

of C1758 - C1759 - R1726 ~ Cl706 and Cl1707 for YDAC and Cl761 - Cl762 -
R1769 - C1752 and C1753 for XDAC.

They are controled by signal SMOOTH.

The resulting YOUT signals are fed via an adaption circuit to the ver-
tical FINAL Y AMPLIFIER. This amplifier directly drives the (Y) plates
of the C.R.T.

The resulting XOUT signal is applied to the horizontal FINAL X AMPLI-
FIER which directly drives the (X) plates of the C.R.T.

AT 1171



Archief RadioDatabase.nl

388

3.7.9'

BAMA KOPIE

IEEE-488/IEC~625 option (Diagram 15)

General:
An IEEE-488 interface unit PM8955 can be added to the PM3305
oscilloscope to enable the oscilloscope to be used in a measuring

system together with other IEEE-bus compatible instruments.

Tor installation instructions refer to the sheet which is delivered
with the PM8953 option.

For more detailed operating information refer to the separate
Operating Manual of the PM8955,

= PM3305C instruments are already provided with an IEEE-488 interface
unit which has been built in in the factory.

~ For service spareparts refer to chapter "PARTS LISTS".

ADDRESS
| SWITCHES|

LISTEN OhLY
TALK ONLY

BUFFER

DI0l...8 OATA
DATA BUS [RANS-
1EEE - 488 CEl-
2.5 MHz | DAY, | VER Day
RESUP *™  INTERFACE %
E%ﬁ% - IEEE
Yy ie. o _
- o1 i CON
AN s NEC-
0F - NOA NOAC,| TOR
ROUB : | |ADR
ADDRESS ¢ = NRF -+ NRFD
TRANS-
DECODING ADR1 =S SRA,! op)- SRQ
w JREN REN
IFC_| VER [ IfC
- - ED1
- ATN
ADDRESS BUS =
«INT
MAT 1356

FIG. 3.53. Blockdiagram.
General description: (refer to block diagram).

An YEEE bus interface is used in multidevice systems to connect the
instruments in parallel to the same interface lines. Each instrument
has its own specific address (selected with switches in the
instrument) so that an instrument is only listening after it has
received its specific address, in IEEE terms is called My Listen
Address (MLA). The listen addresses are generated by the controller of
the system (e.g. a computer) and are transmitted via the data lines of
the bus during an address or interface message the attention line
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(ATIN) is active to indicate that the information on the data lines

have a special interface function,

The IEEE bus can be split up into three functional parts: the data

bus, the handshake bus and the management bus.

—- The data bus is used to transport messages for the device functions
as well as for the interface functions and consists of 8 lines
(DI01...8).

- The handshake bus controls the correct transfer of data bytes with
the next three signals.

Data valid (DAV) indicated the condition of information on the 8 DID
lines.

Not ready for data (NRFD) indicates the condition of readiness of
device(s) to accept data.

Not data accepted (NDAC) indicates the condition of acceptance of data
by devices.

A timing diagram for the handshake cycle is shown in the figure, take
netice that the cyecle is as fast as the slowest Instrument.

Data |— — }-—L___
DAY ﬁ ’——-| [— DATA NOT VALID
—— DATA VALID
;‘;:7 r""_lf ——READY FOR DATA
NRFD fmdf i/ NON READY FOR DATA
,¢rr——L_ - —— DATA ACCEFTED
NDAC 974 f:i?_1——-—- NON DATA ACCEPTED

MAT 898

FIG. 3.54. Handshake cycle.

- The management bus is used to manage an orderly flow of information
accross the interface.

Herefore the next five signals are available:

Attention (ATN) specifies how data on the DIO lines are to be
interpreted. Active indicates a message is transferred via the data
bus (for example a listen address), not active status 1is present
during normal data transfer (for example a command for the
oscilloscope).

Interface clear {(IFC) places the interface of all interconnected
devices in a known quiescent state.

Service request (SRQ) indicates that one of the instruments wants the
attention of the controller for example to give an error message.
Remote enable (REN) sets an Instrument to its remote-control mode, if
it is in the addressed state.

End or identify (EOQL) indicates the end of a multiple byte transfer,

NOTE: Because of the negative logic used for the IEEE bus the signals
are "true" (active) when they have a low level,

Initiation of the interface:

When the oscilloscope is switched-on, the CPU checks whether the
hardware is available or not. If yes, the CPU starts with the
initiation of the interface by sending control signals to the IEEE
interface i.c. D2401. The integrated circuit D2401 then reads the

BAMA KOPIE
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status of the address selection switches 82401(1-2-3-4-5), LISTEN ONLY
82401(6) and TALK ONLY $2401(7)} via buffer D2404 which is actilvated by
address EQO8 (IPTADR}). The device address is placed into an internal
register of D2401.,

hardware avallable
- TON
- LON

Bit

0

1

2

3

4 -
5 Device address
6

7

i
— R L B

Now the interface is ready to operate.
Receiving:

First the system—controller sends a listener address via the DIO lines
(so ATN is "true"}. If the address 1s equal to the device address in
the internal register of D2401, the interface becomes the listener
status, this action is performed without iIntervention of the CPU of
the osciloscope. Once in the listener state all succeeding data
{without ATN = "true'") is read by the CPU of the oscilloscope.

The 1.c. D2401 realizes the bus handshake.

First Not Ready For Data (NRFD) is made "false" by the PM8955, so the
interface is ready to receive data. Then the controller puts data on
the DIO lines and makes DAta Valid (DAV) "true'"., DAV is received by
D2401. Data can then be accepted by the interface, DAV is also
supplied to the interrupt logic, so the CPU of the oscillesceope
interrupts its current programm (via signal INT) and checks the
interrupt status.

The oscilloscope then reads the data from 1.c. D2401. Subsequently the
CPU gives a "ready for the next message" to D2401 thus enabling D240!
to interrupt the oscilloscope for the next data byte.

Transmitting:

The PM3305 in combination with the PM8955 is capable to send status
messages to a controller in case of an error condition. If the
oscilloscope has such a message, it asks the attention of the
contreller by means of the Service ReQuest {SRQ) line. This line
becomes active after the CPU has set the request for service bit. All
the connected instruments use the same SRQ line so the contreller must
check which of the instruments has caused the service request. This 1s
called SERIAL POLLING therefore the controller must address the
instruments one by cne as talker and read the status-byte: The seventh
bit of the status-byte indicates that the corresponding instrument has
asked for service, the other bits give the status condition of the
instrument.

The sequence of signals during an error condition is as follows. First
the CPU activates the request for service signal and activates D2401.
The result is an active SRQ-line.

The controller sends talk addrresses, once become talker the CPU puts
the status-byte on the bus and gives the information '"new byte
avallable" to i.c. D2401.

Subsequently the PMB855 waits till NRFD becomes ''false" and the DAV is
made "true" and NRFD is resetted by the controller.

When the controller has received the data, it makes the signal

NDAC 'false", the PM8955 then answers with setting DAV "“false'" and
then the controller resets the NDAC signal.
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Address decoding:

To select I/0 ports of the IEEE interface, the inputs of the address
decoding circuit D2406 must have the logic levels as given in the next
table,

INPUTS ADDRESS | OUTPUT| SELECTED FUNCTION

- I0E AUP3 AUP2 AUF! AUPQ{ Hex.
0 0 0 0 0 E0QQ ADRI1 DATAIC Data input/output
0 ¢ 0 0 1 |EDOL ADRI INSTAl Interrupt status 1
0o 0 0 ! 9 |E002 ADRI1 INSTA2 Interrupt status 2
0 o 0 1 I |EOO3 ADR] SERPOL Serial poll status
0 ¢ 1 0 0 [E004 ADRl |ADRSTA Address status
c 0 1 0 1 |E0OS ADR1 COMMND Command pass through
0 9 H 1 0 |E006 ADR1 |ADRESO Address O
0 0 1 1 1 |EQ07 ADRl [ADRES1 Address 1
c 1 0 0 0 [E008 ADRO |IPTADR Input address

Address selection:

With switches 82401 (1-2-3-4-5) the device address is selected.

Do not use the code 00000 or 11111, the first is generally used as
the address of the system controller, the latter is the code for the
commands "unlistenr" and "untalk",

The switch settings are placed in an internal buffer of D2401 via
buffer D2404,

"Talk only" and " Listen only"” are only used for the MEM DUMP
function.

Interrupt logic, interrupt status:

The output signal INT of D2401 gives an interrupt to the CPU of the

oscilloscope. This is for example done by DAV "true”,

The CPU of the oscilloscope will then interrupt his program and will
read the interrupt status to check the status of the interface board
after an interrupt has been received,

Clock signal, RESUP signal:

The clockpulse of 2,5 MHz from the PM3305 is used for the internal
synchronisation of D2401.

The RESUP signal is used to reset the i.c. D240l to initial values.
The figure shows the signals when the instrument is swilitched on.

Transceivers:
As tranceiver for the eight DIO lines and the DAV line D2402 is used.

The remaining transceiver D2403 is used for the other handshake line
and for the management lines.

BAMA KOPIE
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Cable + connectors:

18 1
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FIG. 3.55. Cable + connectors.
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& DISMANTLING THE INSTRUMENT

4.1, GENERAL INFORMATION

This section provides the dismantling procedures required for the
removal of components during repair operations.

All circuit boards removed from the Instrument must be adequately
protected against damage, and all normal precautions regarding the use
of tools must be observed.

During dismantling a careful note must be made of all disconnected
leads sc that they can be reconnected to their correct terminals
during assembly.

CAUTION: Damage may result if:
= The ingtrument is switched on when a circuit board has been
removed.
~ a circuit board is removed within one minute after
switching-off the instrument.

b.2. REMOVING THE INSTRUMENT COVERS

The Instrument is protected by three cevers: a front panel protection
cover, an instrument cover with carrying handle and a rear panel,

To facilitate removal of the instrument cover and the rear panel,
first ensure that the front cover is in position.

Then proceed as follows:

— Hinge the carrying handle clear of the front cover; to this end,
push both pivot centre buttons (Fig. 4.1.)

- Stand the instrument on its protective front cover on a flat
surface,

- Slacken the two coin—slot screws located at the rear panel.

- Lift the rear panel,

- Lift off the instrument cover (if necessary bend the cover at the
side of the rubber feet so that the feet do not stick behind frame
parts or components),

- For acces to the front panel, stand the instrument horizontally and
snap off the front cover.

P T CENTRE RUPIDA. 0

FIG. 4.1. Removing the instrument covers.
4.3, ACCESS TO PARTS FOR CHECKING AND ADJUSTING PROCEDURES.

All adjusting elements are accessibhle after removing the covers.
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PERFORMANCE CHECK

GENERAL INFORMATION

WARNING: Before switching-on, ensure that the instrument has been

installed in accordance with the Installation Instructions
outlined in Section 3 of the Operating Manual,

This procedure is intended to:
check the instruments’ specification.

= be used for incoming inspection to determine the acceptability of
newly purchased instruments and/or recently recalibrated instruments.

- check the necessity of recalibration after the specified
recalibration intervals.

NOTE: The procedure does not check every facet of the instruments

calibration; rather, it is concerned primarily with those parts
of the instrument which are essential to measurement accuracy
and correct operation. Removing the instruments covers 1s not
necessary to perform this procedure. All checks are made from
the outside of the instrument,

If the test is started within a short period after switching-on, bear
in mind that steps may be out of specification, due to insufficient
watming-up time,

NOTE: At the start of every check, the controls should always be left
in the last position, unless otherwise stated.

NOTE: Set the TIME/DIV switch to a suitable position; unless otherwise
stated.

PRELIMINARY SETTINGS

- Start the procedure with NO input signals connected, ALL pushbuttons
released and ALL switches in the CAL position.

BAMA KOPIE
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5.3.

RECOMMENDED TEST EQUIPMENT

TYPE INSTRUMENT

REQUIRED SPECIFICATION

EXAMPLE OF
RECOMMENDED
INSTRUMENT

Function generator

Constant amplitude
sine-wave generator

Square-wave calibration
generator

Time marker generator

Counter

Varlable mains
transformer

DC power supply

Moving iron meter
Dummy probe 2 : I

Cables T-piece

Freq.:1lmHz...l10MHz
Sine~wave/Square-wave
Ampl.:0...40Vp-p

DC offset:0...+10V
Rise time:{30ns

Duty cyele:50%

Freq.:100kHz...40MHz
Constant ampl. 120Vp-p
and 3Vp-p
Freq,:10Hz...1MHz
Ampl.,:50mV,..060V

Rise time:<{lns

Duty cycle:50%

Repetition rate:
O,SS.I.0,0IS

Freq.:25MHz

Well—-insulated
voltage:90...264V

Ad justable output:
20...28v, 24

1Mega Obmt+0,1%//25pF

General radio types for

fast rise-time generators.

BNC types for other
applications

Philips PM 5167

Tektronix SGS03

Tektronix PG306

Tektronix TG501

Philips PM 6661

Philips ord.nr.
2422 529 00005

Philips PE 1540

BAMA KOPIE
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6. CHECKING AND ADJUSTING

6.1, GENERAL INFORMATION

The following information provides the complete checking and adjusting
procedure for the instrument. As varlous contrel functions are
interdependent, a certaln order of adjustment Is necessary.

The procedure is, therefore, presented in a sequence which 1s best
suited to this order, cross~reference being made to any circuit which
may affect a particular adjustment,

Before any check or adjustment, the instrument must attain its normal
operating temperature.

- Warming-up time under average conditions is 30 minutes.

- Where possible, instrument performance should be checked before any
adjustment is made.

— All limits and tolerances given in this Section are calibration
guldes, and should not be interpreted as instrument specificatlons
unless they are also published in Section 2.

- Tolerances given are for the instrument under test and do not
include test equipment error,

~ The most accurate display adjustments are made with a stable, well-
focused low intensity display.

— All controls which are mentioned without item numbers are located on
the outside of the instrument.
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AMPLIFIER UNIT AS

CAL.

R1607 0 C.BALANCE ,
CHANNEL A o 1802 1801
@ 0 CHANNEL
=
(13
o

SHIFT BALANCE
CHANNEL A GAIN X1 VERTICAL

FINAL AMPLIFIER

CSDZ@ R5L7 RBLE
GAIN BALANCE
CHANNEL A
b GAIN X10
(Y2l
o CHANNEL A @cma
D.C. BALANCE =
CHANNEL B 3
RE04 Y
[Q NORMAL/INVERT

R614

C607 BALANCE CH.B
(3 (@)
C602
0 Cg11 “

GAIN BALANCE C1409

CHANNEL 2 R814 RB12
T & CHANNEL B 2 » 1
TRIGGER ‘ SHIFT BALANCE 817 R&13
SYMMETRY CHANNEL B DELAY LINE
— T o COMPENSATION
T g
@
X GAIN X10 INTENS
LN 2
e~
[ =
Mg &
SWEEP
TIME X GAIN X1
R1232
- 1041

TRIGGER
SENSITIVITY

MAT 1369

FIG. 6.2, Adjusting elements amplifier board AS.
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6.4,

6.4.1.

6.4.2.

BAMA KOPIE

POWER SUPPLY ADJUSTINGS

Mains current

— Check that the mains voltage adapter (S101) has been set to the
local mains voltage and connect the instrument to such a voltage.

- Switch the oscilloscope on and check that the pilot lamp on the
front panel lights up.

— Check that the current consumption does not exceed 310 mA at 220V
local mains and 300 mA at 117V local mains. (Measured with a moving
iron meter.)

Supply voltages (R204, Fig. 6.1.)

— Check that the voltage across capacitor €224 is +12V, + or -0,035V;
1f necessary readjust potentiometer R204.

DC POWER UNIT A2

v
S, — T4 -
@—451 IGMATISM

B
oen
-GEJME TRY
T -1y
LEF ’
. T

5

—] C 222

— C 27

Can

=186y

|

= -] ST0ils

FIG. 6.1l. Adjusting and checking the power supply.

MAT 1368

- Check the supply voltages in accordance with the following table:

Voltage across: Required value: Max, allowable ripple

c227 + 5v, + 0,2V < 2 mV p-p
€224 + 12V, + 0,25V < 4 mV p-p
229 - 12v, + 0,25V < 4 mV p-p
c222 + 38v, + 2V < 40 mV p-p
€231 -180v, + 9V < 1 Vop-p
c221 +180V, + 9V <1 Vopp
c211 6,3V, + 0,6V

POWER UP ROUTINE
Check the power up routine (section 7.7.1.).
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6.5 CATHODE-RAY-TUBE-CIRCUIT ADJUSTINGS

6.5.1. Intensity (R1534, Fig. 6.2.)

= Depress pushbutton A of the display mode switceh SlI.

- Set TIME/DIV switch S10 to position EXT X DEFL.

-~ Depress pushbutton EXT of the trigger source selector switch 516.

— Set A POSITION potentiometer R2 and X POSITION potentiometer R4 to
their mid-positions.

- Set INTENS potentiometer Rl to 90° from its left hand stop.

= Adjust potentiometer R1534 in such a way that the spot is just
visible,

6.5.2. Trace rotation (R10}

= Depress pushbutton AUTO of the trigger mode switch S2.

- Set TIME/DIV switch 510 to 100,us/div.

= Depress pushbutton A of the display mode switch S1.

~ Depress pushbutton A of the trigger source selector switch 516,

- Depress the input coupling switch S13 (0).

- Center the time-base line using A POSITION potentiometer R2.

— Check that the time-base line rumns exactly in parallel! with the
horizontal lines. of the graticule.
If necessary, read just front panel TRACE ROTATION screwdriver
potentiometer RID.

6.5.3., Focus and astigmatism (R1543, Fig. 6.1.)

- Depress pushbutton A of the display mode switch Sl.

— Depress pushbutton A of the trigger source selector switch 516.

- Depress the input coupling switch $12 (AC).

- Release the input coupling switch 513 (0).

~ Set A AMPL/DIV switch S6é to 0,1V/div., and A AMPL/DIV potentiometer
R7 to CAL.

- Set TIME/DIV switch 810 to 30 /us/div. and TIME/DIV potentiometer
R9 to CAL.

- Apply a sine~wave voltage of approx. 600 mVp-p, 10 kHz, to the A&
input socket X2. :

— Set INTENS potentiometer Rl for normal brightness.

Use an insulated screwdriver.

- Adjust FOCUS potentiometer R6 and astigmatism potentiometer R1I543
for a sharp and well-defined trace.

6.5.4. Geometry (RLS549, Flg. 6.1.)

- Set the controls as in the previous section.

- Set A AMPL/DIV switch S6 to 5 mV/div. and A AMPL/DIV potentiometer
R7 to CAL.

- Apply a sine-wave voltage of approx. 600 mVp~p, 10 kHz, to the A
input socket X2,

Use an insulated screwdriver.

— Check that the displayed vertical lines are as stralght as
possible,
If necessary readjust potentiometer R1549.
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6.6.

6.6'1.

6-6.1.1.

6.6.1.2.

6.6.1.3.

6‘6.1 l4l

6.6.1-5-

ADJUSTING AND CHECKING OF THE ANALOG OSCILLOSCOPE PART

Y-amplifier balance

General information

The adjustments of the vertical amplifier channels A and B are
identical, The knobhs, sockets and adjusting elements of chamnel B are
shown in brackets after those of channel A.

D.C. balance (R504, R604, Fig. 6.2.)

~ Depress pushbutton A (B) of the display mode switch Sl.

— Depress pushbutton AUTQ of the trigger mode switch B52.

- Depress the input coupling switech 813 (S15) (0).

- Set AMPL/DIV potentiometer R7 (RB) to CAL.

— Centre the trace using A (B} potentiometer RZ (R3}.

- Check that the trace does not jump if AMPL/DIV switch S6 (S8) is
switched from 10 mV/div. to 20 mV/div.
If necessary, adjust potentiometer R504 (R604) for minimum jump.

- Repeat the measurement for channel B.

Gain balance (R514,R614, Fig. 6.2.)

-~ Depress pushbutton A (B) of the display mode switch SI.

— Depress the input coupling switch §13 (815} 0.

- Check that the trace does not move when the AMPL/DIV potentiometer
R7 (R8B) is rotated.
If necessary readjust R514 (R614).

-~ Repeat the measurement for channel B.

Normal/invert balance channel B (R647, Fig. 6.2.)

~ Depress pushbutton B of the display mode switech S1,

- Depress the input coupling switch 515 (G}.

- Check that the trace does not jump when PULL TC INVERT B switch 54
is switched between normal and invert,
If necessary readjust R647 for minimum jump.

Shift balance (R547,R674, Fig. 6.2.)

- Depress pushbutton 4 (B) of the display mode switch 8I.

—~ Depress pushbutton A (B} of the trigger source selector switch Sl6.

- Depress the input coupling switch 512 (S514) (AC).

~ Release the input coupling switch $13 (SI5) (0).

- Set the AMPL/DIV switch 56 {S8) to 20 mV/div. and AMPL/DIV
potentiometer R7 (R8) to CAL,

- Set the TIME/DIV switech 810 teo 50 /usfdiv. and TIME/DIV
potentiometer R9 to CAL.

— Apply a sine—wave voltage of 480 mVp-p, 10 kHz, to the A (B) input
socket,

- Check if the extremes of the sine~wave can be displayed distortion
free on the screen by rotating the POSITION potentiometer R2 (R3).
If necessary readjust potentiometer R547 (R674).

- Repeat the measurement for chamnnel B.

BAMA KOPIE
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Trigger balance {R356, R358, R361, Fig. 6.3.)

— Depress pushbutton A of the display mode switch S1.

- Depress the input coupling switch S13 (90).

~ Set X MAGN switech 85 to position xl.

- Set TIME/DIV switch S10 to 100/us/div. and TIME/DIV potentiometer
R9 te CAL.

- Depress pushbutteon AUTO of the trigger mode switch S82.

- Set X POSITION potentiometer R4 in such a way that the time base
line starts at the most left graticule line.

- Set TIME/DIV switch S10 to X DEFL.

- Reduce the intensity

— Depress pushbutton EXT of the trigger source selector switch $16.

= Check that the spot lies in the center of the screen; tol. 2 div.

- Set the X POSITION potentiometer R4 so that the spot is situated in
the centre of the screen.

~ Depress pushbutton A of the trigger source selector switch $16.

~ Depress pushbutton DC of the trigger mode switch 52.

= Check that the spot lies in the center of the screen,
If necessary readjust potentiometer R356.

—~ Depress pushbutton B of the trigger source selector switch S16.

- Check that the spot lies in the center of the screen,
If necessary readjust potentiometer R361.

- Depress both A and B pushbuttons (composite) of the trigger source
selector switch Slé6.

- Shift the spot to the central horizontal graticule line using A
POSITION potentiometer R2.

=~ Check that the spot lies in the center of the screen.
If necessary readjust potentiometer R358.

ATTENUATOR UNIT A301

TRIGGER BALANCE
358 {1 A3st B
1 Chlg d)cm?

m: Ie) O,
o ] S

=

‘ LY ,
G413 €416
e
; [k

@ o
i1 I Ot

| g G

HMAT Ei3

gy

Fig. 6.3, Adjusting elements attenuator beard,
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6.6.3. Time coefficients and sweep linearity (R1417, R1419, R1232, C1409)

(Fig. 6.2-)

Depress pushbutton A of the display mode switch 51,

Depress pushbutton AUTO of the trigger mode switch S2.

Set X MAGN switech S5 to position xl.

Set A AMPL/DIV switch §6 to 20 mV/div.

Release the input coupling switch S13 (0).

Depress pushbutton A of the trigger source selector switch S16.

Set TIME/DIV switch S10 to 1 /us!div. and TIME/DIV potentiometer

R9 to CAL.

Apply a time marker voltage with repetition time of 1 jus aad an
amplitude of 80 mVp-p te the A input socket X2,

Check that the central 8 cycles occupy 8 divisions,

If necessary readjust potentiometer RI1417,

Pull X MAGN switch S5 to positien x10.

Change the repetition time of the applied input signal te 0,1 Jus .
Check that the central 8 cycles occupy 8 divisions.

If necessary readjust potentiometer RI1419,

Check that the trace can be shifted over 100 divisions with the aid
of X POSITION potentiometer R4.

Set TIME/DIV switch S10 to 0,1 ,;us/div.

Apply a pulse of 10 ns to the A input socket X2,

Turn X POSITION potentiometer R4 fully clockwise,

Check that the start of the trace is linear.

If necessary readjust Cl409.

Turn X POSITION potentiometer R4 In its midposition and check that
the start of the trace is still linear.

Set X MAGN switch 55 to position xl.

Set TIME/DIV switch $10 to 1 ms/div.

Change the repetition time of the applied input signal to 1 ms.
Check that the central 8 cycles occupy 8 divisions.

If necessary readjust potentiometer R1232,

Check all the other positions of the TIME/DIV switch S10. The
repetition time of the applied input signal should correspond to the
position of the TIME/DIV switch 810.

The central 8 cycles should always occupy 8 divisions: tolerance +
1 subdivision {2 subdivisions with X MAGN switch 85 to position x10).
Check that in all the positions of the TIME/DIV switch 810 the time-
base length is at least 10 divisions.

Check the control range of the TIME/DIV potentiometer R9 in the
positicen 100,us/div., of the TIME/DIV switch 810.

This should be: 1 : > 2,5.

6.6.3.1. Hold off check

- Set the TIME/DIV switch 8510 to 2 ,us/div.
= Turn R12 (HOLD OFF) counter clockwise and check that the display

blinks.,

— Turn R12 (HOLD OFF) clockwise in the CAL position and check that a

bright line is displayed.

BAMA KOPIE
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6.6.4.1,

6.6.4.2,

Vertical amplifiers

General information

6-15

The adjustments of the vertical amplifier channels A and B are
identical. The knobs, sockets and adjusting elements of channel B are
shown in brackets after those of channel A,

Deflection sensitivity (gain)

The adjustments of the vertical amplifier sensitivity must follow the

specified sequence.

Channel R
Channel A
Channel B
Channel A&

%l
x1
x10
%10

Gain
Gain
Gain
Gain

(R848)
(R543)
(R621)
(R521)

Deflection sensitivity x1 (RB48,R543, Fig. 6.2.)

-~ Depress pushbutton B (A) of the display mode switch Sl.

— Depress pushbutteon AUTC of the trigger mode switch 82,

— Depress pushbutton B (A) of the trigger source selector switch Slh.

- Set AMPL/DIV potentiometer R8 (R7)} to CAL.

~ Release input coupling switch §14 (S12) (DC).

- Release input coupling switch 815 (513) (0).

- Set TIME/DIV switch §10 to 0,2 ms/div.

~ Set AMPL/DIV switch S8 (56) to 20 mV/div.

- Apply a square-wave voltage of 120 mV, frequency approx. 2 kHz, to
the B (A} input socket X3 (X2).

— Check that the signal occupies 6 divisions.
If necessary readjust potentiometer R848 (R543).

— Repeat the measurement for channel A.

Defiection sensitivity x10 (R621, R521, Fig. 6.2.)

- Depress pushbutton B (A) of the display mode switch SI.

— Depress pushbutton AUTO of the trigger mode switch 82.

- Depress pushbutton B (A) of the trigger source selector switch S16,
= Set AMPL/PIV potentiometer R8 {(R7) to CAL.

- Release input coupling switch S14 {512} (DC).

— Release input coupling switch 815 (813) (0).

- Set TIME/DIV switch S10 to 0,2 ms/div.

- Set AMPL/DIV switch S8 (86) to 2 mV/div.

~ Apply a square-wave voltage of 12 mVp-p, frequency approx. 2 kHz, to
the B (A) input socket,

- Check that the signal occupies 6 divisions.
If necessary readjust R621 (R521).

Repeat the measurement for channel A.

BAMA KOPIE
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6.6.4.3.

Input attenuators (Fig. 6.3.)

- Depress pushbutten A (B) of the display mode switch S1,

- Depress pushbutton AUTO of the trigger mode switch 82.

— Depress pushbutton A (B) of the trigger source selector switch S16.

= Set TIME/DIV switch $10 to 0,2 ms and the TIME/DIV potenticmeter R9Y
to CAL. .

~ Release input coupling switch 812 (Sl4) (DC).

- Release input coupling switeh 513 (S15) (0).

- Set AMPL/DIV potentiometer R7 (R8) to CAL.

- Apply a square-wave voltage wlth an amplitude as indicated in the
following table, a repetition rate of approx. 2 kHz and a rise time
€ 100 ns, to the A (B) input socket,

—~ Check that no overshoot is visible (max, pulse top errors 2 %), and
check that the trace height is 6 divisions + 372 (1 subdivision).

56 (58) ampl. to Input signal Adjust with
20 mv 120 mv C307 (C407)
50 mV 0,3 V C313 (C413)
0,1 Vv 0,6 Vv C314 (cal4)
0,2 v 1,2 v C316+C318 (CA164C418)
2 v 12 v C317+C319 (C417+C419)

Repeat the measurement for channel B.
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6.6.4.4.

Square-wave response final amplifier (Fig. 6.2.)

- Depress pushbutton B of the display mode switch Sl1.

— Depress pushbutton AUTQ of the trigger mode switch S§2.
-~ Depress pushbutton B of the trigger source selector switch S516.
- Push NORMAL/INVERT switch S4 to position NORMAL,
— Set B AMPL/DIV switch 58 to 20 mV/div. and B AMPL/DIV potenticmeter

R8 to CAL.

6-17

- Apply & square-wave voltage of approx, 120 mVp-p, with rise time
£ 3 ns, to the B input socket. The pulse repetition should be in
accordance with the table below.

= Check the square-wave response, pulse top errors may not exceed

1 subdivision.

- Check that the rise time does not exceed 10 ns.

FREQUENCY ADJUST WITH

SQUARE WavE RESPONSE

{
1okHz CEE] l\
YCitHz RB12 : ]
Afig I |
0CkHz —=MHz | CAGS
[
REN? R
cooe f
C31i
LBa1 {
MHz Lao2 :
| CBOT(S0T) !

£88

MAT 269

Fig, 6.4, Adjusting the square wave response

* 1LB0] and L802 should be operated simultaneously and in
direction and by the same amount.
If necessary repeat above adjustments until the best response is ob-

tained.

- Check and readjust the
below.

the same

square-wave response according to the table

Chan—| Ampl/div. | Input Trace |Rep.rate|Time/div]Adjust Max, error
nel signal | height with

B 2 mv/div.|[12 mV |6 div.|[]l MH=z O,Z/us C602/606f1 subdiv.
A 20 mV/div.| 120 mV | 6 div.|]l MHz O,2fus c507 1 subdiv.
A 2 mV/div,}12 mV |6 div.jl MHz O,Z/us C502/506]1 subdiv.
B 2 mV/div.f12 oV |6 div.]l MH=z O,Z[us CoO6** 1 subdiv.
A 2 mvV/div.|12 mv }6 div.|]l MHz O,qus C506%* 1 subdiv.

** (506 and C606 may have a value

of 0,..15 pF.

BAMA KOPIE
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6.6.4.5.

6.6.4.6.

6'6.5.

6.6.5.1.

Cross talk (R813, Fig. 6.2.)

— Depress pushbutton CHOP of the display mode switch 5l.

— Depress pushbutton AUTO of the trigger mode switch §2.

— Depress pushbutton B of the trigger source selector switch §l16.

— Push NORMAL/INVERT switch S84 to position NORMAL.

~ Set A and B AMPL/DIV switches S6 and S8 to 20 mV/div. and the
AMPL/DIV potentiometer R7 and R8 to CAL.

- Set the TIME/DIV switch S10 to 0,5 ms/div. and the TIME/DIV poten
tiometer R9 to CAL.

= Depress the input coupling switch 813 (0).

- Apply a square-wave voltage of 120 mVp-p, rise time < 3ns and a
repetition rate of approx., 10 kHz to the B input socket,

= Adjust potentiometer R813 for minimum cross talk between both
channels.

Bandwidth check of channel A(B)

- Depress pushbutton A(B) of the display mode switch S1.

— Depress pushbutton AUTO of the trigger mode switch S2.

- Depress pushbutton A{B) of the trigger source selector switch Sl16.

- Set TIME/DIV switch S10 to 100{us/div. and the TIME/DIV
potentiometer R9 to CAL.

~ Set AMPL/DIV switch S6 (S8) to 2 mV/div. and AMPL/DIV potentiometer
R7 (R8) to CAL.

- Release input coupling switch 812 (Sl4) (DC).

- Release input coupling switch S13 (S15) (0).

- Apply a sine-wave signal of [2 mVp-p, frequency aprox. I00 kHz to
the A (B) input socket.

— Increase the frequency of the input signal to 35 MHz, the amplitude
of the signal must remain 12 mV,

- Check that the trace height is at least 4,2 divisions at an input
frequency of 35 MHz.

Repeat the measurement for channel B.

Triggering
Trigger slope (R10l4, Fig. 6.2.)

- Depress pushbutton A of the display mode switch Sl.

- Depress pushbutton AUTO of the trigger mode switch S2.

- Set TIME/DIV switch S1C to 0,2 ms/div.

— Depress pushbutton A of the trigger source selector switch S16.

=~ Depress input coupling switch S13 (0).

— Set LEVEL potentiometer RS to its midposition.

- Check with a multimeter that the DC output voltage of the trigger
amplifier (collector of V10l4) does not change if SLOPE pushbutton
83 is switched between + and -,

If necessary readjust potentiometer R1014,

- Set AMPL/DIV switch 86 to 20 mV/div. and AMPL/DIV potentiometer R7
to CAl,.

- Release input coupling switch 812 to (DC).

-~ Release input coupling switch 813 {(0).

- Apply a sine-wave signal of 120 mVp-p, frequency approx. 2 kHz, to
the A input socket.

-~ Release SLOPE switch S3 to the + position and check that the trace
starts with a positive going edge.

— Depress SLOPE switch S3 to the —= position and check that the trace
starts with a negative going edge. '

BAMA KOPIE
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Trigger sensitivity (R1041, Fig. 6.2.)

Set the controls as in the previous section,

Depress AC of trigger mode switch 82.

Apply a sine-wave sigpal of 12 mVp-p, frequency approx. 2 kHz to
the A input socket.

Set the LEVEL potentiometer R5 to mid position.

Check that the trace is triggered, if necessary readjust R1041

Trigger level internal DC

Depress pushbutton A of the display mode switch 8l.

Depress pushbutton DC of the trigger mode selector switch S2.

Depress pushbutton A of the trigger source selector switch S§16.

Apply a sine-wave signal for a trace height equivalent of 12
divisions to the A input socket X2.

Check that the starting point of the sine-wave can be shifted
between + 6 and — 6 divisions with the ald of LEVEL potentiometer RS5.
Enlarge the vertical deflection to 16 divisions and check that the
level range of R5 does not exceed 16 divisions.

Trigger level auto

Depress pushbutton A of the display mode switeh Si.

Depress pushbutton AUTO of the trigger mode switch 82,

Depress pushbutton A of the trigger source selector switch $16.
Release Input coupling switch 513 (0).

Apply a sine-wave voltage at a frequency of approx. 100 Hz for &
divisions trace height to the A input socket.

Check that the starting point of the sine-wave can be shifted across
approx. 3 divisions with the aid of LEVEL potentiometer R5.

Trigger level external

Depress pushbutton A of the display mode switch S1.

Depress pushbutton AC of the trigger mode switch S52.

Depress pushbutton EXT of the trigger source selector switch $l4.
Release input coupling switch S12 (DC).

Release input coupling switch S13 (0}.

Set A AMPL/DIV switch S6 to 1 V/div, and A AMPL/DIV potentiocmeter R7
to CAL.

Set TIME/DIV switch §10 to 0,2 ms/div. and TIME/DIV potentiometer RS9
to CAL.

Apply a sine-wave signal of 1,2 Vp~p, frequency approx. 2 kHz to

the A and EXT input sockets.

Check that the startimg point of the sine-~wave can be shifted across
the entire amplitude of the signal with the aid of LEVEL
potentiometer BR5.

Trigger level external + 10

Set the controls as in the preveous section.

Depress EXT + 10 of the trigger source selector switch Sl16.

Apply a sine wave of 12 Vp-p, frequency approx. 2 kHz to the A and
EXT input sockets,

Check that the starting point of the sine-wave can be shifted across
the entire amplitude of the signal with the aid of LEVEL
potentiometer R5.
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6.6.5.7. Trigger sensitivities.

= Check the trigger sensitivity in accordance with the table below or

betterc

Trigger Trigger +/-]Trace Signal | Freq. Shape §Ampl. input

source mode ampl. to voltage

A Auto + (0,7 div.| X2(YA) | I00 Hz |Sine 14 mVp=-p

A Auto 0,7 div.  X2(YA) | 10 kHz [Sine 14 mVp-p

A Auto 1 div.| X2{YA) | 35 MHz [Sine 20 mVp-p

A AC 0,7 div.] X2(YA) { 20 Hz |[Sine 14 mVp-p

A AC 1 div.| X2(YA) | 35 MHz |Sine 20 mVp=-p

A De 1 div.| X2(YA) | 35 MHz {Sine 20 mVp-p

B ne 0,7 div.|X3(YB) | 20 Hz Sine 14 mVp—-p

B DC 1 div.|X3(¥YB) | 35 MHz [S8ine 20 mVp-p

A+B DC 1 div.pX3(YB) | 35 MHz |[Sine 20 mVp-p

A+B DC X2(YA) | + 2 kHz|[Square*|+ 20 mVp-p

(comp) X3(YB) | + 2 kHz|Sine* |+ 20 mVp~p

(81 —- ALT)

B v + |0,7 div.|X3(YB) + Video{ 14 mVp-p
Sync., Sync. pulse
pulse

B v ~ |0,7 div.|Xx3(YB) ~ Video|l4 mVp-p
Sync, Sync. pulse
pulse

B TV - |+ 2 div.|X3(YB) ~ Video|+ 40 mVp-p
Sync, Sync, pulse
pulse

EXT nC 140 mV [X4(EXT)| 20 Hz Sine 140 aVp-p

35 MHz |[Sine 140 aVp-p

EXT =10 DC 1,4 v X4(EXT)| 20 Hz Sine 1,4 Vp~p

35 MHz [Sine L,4 Vp~p

* Originating from different sources!

- Set LEVEL potentiometer RS as required.

- Set TIME/DIV switch S10 to such a position that a reasonable number

sine-waves is displayed.

— Set A and B AMPL/DIV switches S6 and S8 to 20 mV/div. and the A and

B AMPL/DIV potentiometers R7 and R8 to CAL.

BAMA KOPIE
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Triggering on the line frequency

— Depress pushbutton A of the display mode switch 51,

- Depress pushbutton AUTO of the trigger mode switch S2.

~ Depress pushbutton B of the trigger source selector switech S16.

— Set TIME/DIV switch 810 to 5 ms/div. and TIME/DIV potentiometer R9
to CAL.

- Set A AMPL/DIV switch S6 to 20 mV/div, and A AMPL/DIV potentiometer
R7 to CAL.

- Release input coupling switeh 512 (DC).

— Release input coupling switch S13 (0).

= Apply a signal of approx. 10 wVp-p at the mains frequency to the A
input socket,
The trace is not triggered.

— Depress pushbuttoan LINE (EXT + EXT < 10) of the trigger source
selector switch S16 and check that the trace is triggered.

X Deflection

Sensitivity

- Set TIME/DIV switch S10 to X DEFL.

~ Depress pushbutton EXT (EXT +10) of the trigger source selector
switch 516,

= Apply a sine-wave voltage of 1,6 (16) Vp-p frequency approx., 2 kiHz
to the EXT input socket,

- Check that the trace length is 8 divisions + 1 division.

Frequency response

- Set TIME/DIV switch S10 to X DEFL.

— Depress pushbutton EXT of the trigger source selector switch 516,

- Apply a sine-wave voltage of 16 Vp-p (trace length 8 divisions),
frequency approx. 10 kHz, to the EXT input socket,

— Increase the frequency to | MHz.

- Check that the trace length is at least 5,6 divisions.

X Deflection with a line signal.

~ Set TIME/DIV switch 510 to X DEFL.

—~ Depress pushbuttons LINE (EXT + EXT <+ 10) of the trigger source
selector switch Sié6.

- Check that the trace length is >8 divisions,

Horizontal sensitivity via input A

- Set A AMPL/DIV switch S6 to 20 mV/div. and A AMPL/DIV potentiometer
R7 to CAL.

-~ Depress pushbutton B of display mode switch Sl.

- Set TIME/DIV switch S10 to X DEFL.

=~ Depress pushbutton A of the trigger source selector switch SI6.

- Apply a sine-wave voltage of 120 mVp-p, frequency approx. 2 kHz, to
the A Input socket.

- Check that the trace length is 6 divisions + 0,6 division.
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LOGIC UNIT an

6-25

T&H UNIT AN03

X2022 =RW
©R2036
RZ033||R203
GAIN LEVEL OQFFSET
(DACSTAIR)
%2026 == TRACK
*2025=NORL
©R2052
xDaC -
X20Z24=DT
X2023=TRIGL JFFSET
E_Jsz2om
SERVICE RZDLL
JUMPER YCO
Lock X2027 ==
VREF
R2086
X2021 ~= SOFTWARE VREF
o TRIGGER
szooz
MAT 1370
FIG. 6.5. Adjusting elements logic unit All,
ADAPTION UNIT AQ
©n177|
LEVEL MIN/MAX UNIT A1O
R2642
GAIN
REF
AUXILIARY CHANNEL UNIT A2
R2%12 -
— & E
o~ o™
Gain o o
— :
GAIN IZ
LEVEL
!!!]
LEVEL RI576 R1638
MAT 131 GAIN LEVEL
MAT 372 MAT 1372

FIG. 6.6. Adjusting elements
adaption unit A9,

FIG. 6.7. Adjusting elements

MIN/MAX unit AlO.

FIG. 6.8. Adjusting elements
AUX. channel unit Al2.
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6.6.6.5.

6-6.6.6.

6.6.7.

6.6‘8.

Horizontal sensitivity via input B

— Set B AMPL/DIV switch 88 to 20 mV/div. and B AMPL/DIV potentiometer
R8 to CAL.

— Depress pushbutton A of display mode switch Sl.

- Set TIME/DLIV switch S10 to X DEFL,

— Depress pushbutton B of the trigger source selector switeh 516.

~ Apply a sine-wave voltage of 120 mVp-p, frequency approximately 2
kHz, to the B input socket.

- Check that the trace length is 6 divisicns + 0,6 division.

Phase difference between X and Y channels,

— Input signal and control settings
as in the previocus section.
~ Depress pushbutton AC of
trigger mode switeh S2.
~ Depress pushbutton B of the display
mode switch Sl. L
— Check that the line is displayed
under an angle of 45°. N ;
- Increase the frequency to 100kHz. i
= Check that the phase error does not ol ~---{~E~¢~~ -
exceed 3°. i E i

: .'Jso,nmv. oiv
1

MAT 985
Calibration voltage (R1607, Fig. 6.2.)

~ Check that the veltage on the CAL output socket is 1,2 VvV + 1 %, If
necessary readjust potentiometer R1607.
= Check that the frequency is 2 kHz + 10Z%.

Mains voltage variation

—~ Depress pushbutton CHOP of the display mode switch SI.

- Depress pushbutton AUTO of the trigger mode switch S52.

= Pull X MAGN switch 55 to position x10.

- Set TIME/DIV switch $10 to 0,2 ms/div. and TIME/DIV potentiometer R9
to CAL.

- Depress pushbutton A of the trigger source selector switch S516.

- Set A (B) AMPL/DIV switch S6 (S8) to 0,2 V/div,

— Connect the CAL output socket X1, to the channel A and B input
sockets X2 and X3.

~ Vary the a.c. voltage to which the instrument is connected with
+ or = 10% of the nominal voltage.

- Check that no changes in horizontal and vertical deflection are
visible on the C.R.T. screen and that the intensity remains
unchanged.
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ADJUSTING AND CHECKING THE DIGITAL GSCILLOSCOPE PART

Pushbutton MEMORY ON must be depressed in all the following
secticns, unless otherwise stated.

Ad just VREF (testpoint VREF on logic unit All) to - 0,5 V+2,5mV
with potentiometer R2086 (Fig. 6.5.).

Check the 20 MHz VCO frequency (pin 5 of counter D2098 on logic unit
All,

If necessary readjust with potentiometer R2044 (Fig. 6.5.).

Ad justing X- and Y- adaption amplifiers

Offset X-dac (Fig.6.5.)

Depress pushbutton A of the display mode switch Sl.

Depress pushbutton A of the trigger source selector switch §lé6.
Depress pushbutton AUTO of the trigger mode switch 82,

Set LEVEL contrel R5 in its midposition.

Set TIME/DIV switch SI0 to 0,2 ms/div.

Set A AMPL/DIV switch S6 to 20 mV/div.

Apply a sine-wave voltage of 120 mVp-p, 2kHz to A input socket X2.
A sine-wave of four periods is now displayed on the C.R.T. screen,
Ad just potentiometer R20352 on logic unit All for a nice and smoothed
sine-wave.

Check this for the complete range of X POSITION control R4 when
XMAGN switch S5 is pulled.

Depress XMAGN switch §85.

Level and Gain X-adaption amplifier (R1771,R1784, Fig. 6.6.)

Start with the same settings as before,

—

Set TIME/DIV switch 810 to 1 ms/div.

Apply a time marker pulse of 80 mVp-p, 1 ms to A input socket X2.

10 marker pulses are now displayed on the C.R.T. screen,

Release pushbutton MEMORY ON S17.

Pogsition the fifth markerpulse with the aid of X POSITION control R&
to the horlzontal centre of the screen.

Depress pushbuttonr MEMORY ON S17.

The level can be adjusted with the aid of potentiometer R177]1 on
adaption unit A9 by positioning the fifth marker pulse to the
horizontal centre of the screen,

Check that the fifth markerpulse is not shifted more than 0,1
division when switching pushbutton MEMORY ON S17.

Adjust the gain with potentiometer R1784 on adaption unit A9 such
that the distance between the second and the nineth markerpulse is 8
divisions.

Note: The adjusting procedure of the LEVEL AND GAIN X-ADAPTION

AMPLIFIER must be repeated if, when operating several times the
MEMORY ON switch, the second, the fifth and the nineth marker
pulse are shifting more than 0,1 div.
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6.7.1+.3. LEVEL and GAIN Y-ADAPTION amplifier (R1728,R1738, Fig. 6.6.)

-~ Depress pushbutton A of the display mode switch §1.

- Depress pushbutton A of the trigger source selector switch 816.

~ Depress pushbutton AUTO of the trigger mode switch S2.

- Set the LEVEL control R5 in its midpositiom.

- Set TIME/DIV switch 810 to 0,2 ms/div.

~ Set A AMPL/DIV switch $6 to 10 mV/div,

~ Apply a sine-wave voltage of 120 mVp-p, 2 kHz to A input socket X2,

= Depress pushbutton CLEAR S20 and keep it depressed until pushbutton
LOCK 521 1s depressed,

A horlzontal line is now displayed on the C.R.T. screen,

- Position this horizontal 1ine one division below the centre
herizontal graticule line with the aid of potentiometer R1728 on
adaption unit A9.

- Release pushbutton LOCK 821,

- Turn potentiometer R1738 on adaption unit A9 fully anti-clockwilse.

= Adjust gain potentiometer R1738 on adaption unit A9 so that the
signal tops are situated at the upper horizontal graticule line.

— Depress pushbutton CLEAR 820 and keep 1t depressed until pushbutton
LOCK §2] is depressed.

— Set the zero line to the screen centre with the aid of R1728.

—~ Release pushbutton LOCK S821.

Be7ela Adjusting of the sequential sampling circuit (100,us/dive sea.
0,1;us/div. ’
6.7.2.1. Offset staircase (R2036, Fig. 6.5.)

~ Depress pushbutton A of the display mode switch Sl.

- Depress pushbutton A of the trigger source selector switch Sl16.

-~ Depress pushbutton AUTO of the trigger mode switch 52.

- Set LEVEL control R5 in its midposition.

- Set TIME/DIV switch S10 to 10,us/div.

- Set A AMPL/DIV switch 86 to 26 mV/div,

— Apply a sine-wave voltage of 120 mVp-p, 50 kHz to A input socket X2.
A sine-wave of five periods is now displayed on the C.,R.T. screen,

= Adjust potenticmeter R2036 on logic unit All for a nice and smoothed
sine-wave. 5y

- Check this for the complete range of X POSITION control R4 when :
XMAGK switch S5 is pulled.

- Depress XMAGN switch S5.
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Level and galn stalrcase (R2033,R2034, Fig. 6.5.)

Start with the same settings as in the previous section,

Set TIME/DIV switch $10 to 1 ,us/div. and TIME/DIV continuous
control potentiometer R9 to CAL.

Apply a time marker pulse of 80 mVp-p, l,us to A input socket X2.
Ad just potentiometer R2034 on logic unit’ All in such a way that the
first marker pulse 1Is just visible (The starting distorsion of the
displayed sweep has to be just outside the visible range}.

10 markerpulses are now displayed on the C.R.T. screen.

Adjust the gain with potentiometer R2033 on logic unit All such

that the distance between the second and the nineth markerpulse is 8
divisions.

Set TIME/DIV switch 810 to Q0,1 ,us/div.

Apply a sine-wave voltage of 120 mVp-p, 1 MHz to A input socket X2.

A sine-wave which starts with an horizontal line is now displayed on
the C.R.T. screen.

Set X-POSITION control R4 so that the start of the trace 1s visible

on the screen.

Ad just now the startpoint. This is done with potentiometer R2034 on
logie unit All in such a way that the horizontal 1ine 1s Just
disappeared from the screen.

Shift now the sine-wave 0,2 division more to the left with
potentiometer R2034 on logic unit All.

Square wave response MEMORY ON (C2152, Fig. 6.5.)

Depress pushbutton A of the display mode switch Sl.

Depress pushbutton A of the trigger source selector switch S516.
Depress AUTQ of the trigger mode switech 852,

Set TIME/DIV switch S10 to 0,1 ;us/div.

Set A AMPL/DIV switch to 20mV.

Apply a square wave voltage 120mVp~p, 1MHz to the A input socket.
Adjust C2152 for optimal square wave response.

Time-base check

Depress pushbutton A of the display mode switeh 51.

Depress pushbutton A of the trigger source selector switch S16.
Depress pushbutton DC of the trigger mode switch §2.

Set LEVEL control R5 in its midposition.

Set A AMPL/DIV switch 56 to 20 mV/div.

Apply a time marker pulse of 80 mVp-p, with A frequency according to
the TIME/DIV switch settings to A input socket X2.

Check all the positions of the TIME/DIV switch $10 with the
continuous control R9 to CAL.

Check also the positions 1, 2 and 5s8/div. by depressing TIME/DIV
pushbutton 826.

The distance between the second and the nineth markerpulse is

8 divisions + or - 2,5 %.

Release TIME/DIV pushbutton 8526,

Set TIME/DIV switech S10 to 0,2 ms/div.

Apply a time marker pulse of 8C mVp-p, 20 ;us/div. to A input
socket XZ.

Pull XMAGN switch S5 to x10.

Check for the complete range of XPOSITION control R4 that the
distance between the second and the nineth markerpulse doesn’t
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exceed + or —~ 4%,

Set TIME/DIV switch 810 to 0,1 ,us/div.

Apply a time marker pulse of 80 mVp-p, 0,01 /us/div. to A input
socket X2,

Check for the complete range of XPOSITION control R4 the distance
between the second and the nineth marker pulse doesn’t exceed + or -
4% .

6.7.4. Vertical balance and sensitivity (R2512,R2638, Fig. 6.7.)

Depress pushbutton A of the display mode switch 51,

Depress pushbutton A of trigger source selector switch §16.
Depress pushbutton AUTC of the trigger mode switch 82,

Set LEVEL control R5 1n its midposition,

Set TIME/DIV switch 510 te 1 ms/div.

Set A AMPL/DIV switch $6 to 20 mV/div.

Apply a calibrated square-wave voltage of 120 mVp-p, 500 Hz to A
input socket X2.

A square-wave voltage of five perlods is now displayed on the
C.R.T.screen,

Adjust the amplitude of the square-wave voltage for a trace height
of 6 divisions with the aid of potentiometer R2512 on MIN/MAX unit
AlQ.

Depress the input coupling switch S13 (0).

A horizontal line is now displayed which can be shifted with the aid
of A POSITION control R2.

Release pushbutton MEMORY ON S§17.

Position the trace on the centre horizontal graticule line with A
POSITION control R2,.

Check that the trace does not jump more than 0,1 division when
pushbutton MEMORY ON Sl7 is operated.

If necessary readjust potentiometer R2638 on the MIN/MAX unit ALO

6.7.5. Equality between memory on and off

Depress pushbutton A of the display mode switch Sl.

Depress pushbutton A of the trigger source selector switch 516.
Depress pushbutton AUTO of the trigger mode switch S52.

Set LEVEL control R5 in its midpesition.

Set TIME/DIV switch 810 to 1 ms/div.

set A AMPL/DIV switch 86 to 20 mV/div.

Apply a sine-wave voltage of 120 mVp-p, 500 Hz to the A input socket
X2.

A sine-wave of five periods and an amplitude of 6 divisions is now
displayed on the C.R.T screemn.

Check that the sine-wave does not jump horizontally as well as
vertically more than 0,1 division when pushbutton MEMORY ON S17 is
operated.

Repeat 6,7.1.2., in case of horizontal deviations.
Repeat 6.7.1.3. and 6.7.1.4. 1n case of vertical deviations.

Apply a time marker pulse of 80 mVp~p, 0,5 ms to the A input socket
Xz.

Check that in the TIME/DIV switch S10 positions 0,5 ms/div. .essn
0,1 ,us/div, the markers do not jump more than 0,6 divisions
horizontally.
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Adjusting of the MIN/MAX circuit (R2534,R2576,R2598,R2642, Flg., 6.7.)

— Depress pushbutton A of the display mode switch Sl.

= Depress pushbutton A ot the trigger source selector switch S16.

= Depress pushbutton AUTO of the trigger mode switceh S2.

- Set TIME/DIV switch $10 to 0,2 ms/div.

- Set A AMPL/DIV switch $6 to 20 mV/div.

~ Depress the input coupling switch S13 (0).

-~ Depress pushbutton MIN/MAX 828.

A wide band is now displayed.

- Adjust potentiometer R2642 on MIN/MAX unit AlQ for a sharp line on
the screen,

- Adjust potentiometer R2534 on the MIN/MAX unit AlQ0 for a trace jump
of the zero line of less than 0,1 division when MIN/MAX pushbutton
528 is operated.

- Depress pushbutton MIN/MAX S28,

~ Release the input coupling switch 8§13,

= Apply a calibrated square-wave voltage of 120 mVp-p, 2 kHz to the A
input socket X2.

A square-wave is now displayed of which the minimum and maximum
values are represented by a wide band.

= Adjust potentiometers RZ576 and R2598 on the MIN/MAX unit AlQ to
change the wide band in sharp lines and to adjust the square-wave
for 6 divisions amplitude.

Check of the MIN/MAX circuit,
Settings as in the previous section.

- Check that the square-wave does not jump more than 0,1 division when
pushbutton MIN/MAX $28 is operated.
If necessary readjust according to the previous section 2.6.

— Depress pushbutton MIN/MAX 8528,

— Depress pushbutton CHOP of the display mode switch Sl.

= Check that a square-wave is displayed for chamnel A and a zero line
for channel B.

= Depress pushbutton A of the display mode switch SI1.

- Depress the input coupling switch S13 (0)

- Set TIME/DIV switch SI0 to 9,5 s/div.

= Depress pushbutton TIME/DIV S26.

- Check that one zero line is now displayed.
Note that the complete line is bullt up in about 50 seconds.

Note: If two zero lines are displayed it will be caused by defective
peak detectors D2503 and D2504. (See also fault finding at chapter
7.7.3.1.)

— Release pushbutton TIME/DIV S26.

— Release pushhutton MIN/MAX S28.

- Release input coupling switch S13 (0).

- Set TIME/DIV switch 810 to 0,2 ms/div.

= Release pushbutton MEMORY ON 817.

- Apply a calibrated sine-wave voltage of 120 mVp-p, 35 MHz to 4 input
socket X2,

~ Check that the amplitude on the screeun is 4,2 divisions or more.

— Depress pushbutton MIN/MAX S28

~ Depress pushbutton MEMORY ON S517.

= Check that the amplitude on the screen is 4,2 divisions or more.

- Release pushbutton MIN/MAX S28.
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6.7.?-

6.?.7.1.

Adjusting of the C and D channels (R2324,R2374, Fig. 6.8.)

-~ Depress pushbutton ABCD CHOP S27.

- Depress pushbutton EXT of the trigger source selector switch S$16.

— Depress pushbutton AUTO of the trigger mode switech 82,

- Set TIME/DIV $10 to 0,2 ms/div.

- Apply a calibrated square-wave voltage of 0,6 Vp-p, 2 kHz to the C
and D 0,1 V/div. sockets X14 and X16 on the rear panel of the
instrument.

- Toe trigger the oscllloscope apply the same square-wave voltage also
to EXT input socket X35.

= Adjust potentiometers R2324 and R2374 on AUX. CHANNEL unit Al2 for a
trace height of 6 divisions for both square-waves.

If necessary cperate the € and D POSITION controls R13 and Rl4 on
the instruments left side,

Check of the € and D channels.
Settings as in previous section

- Turn C POSITION control RI3 and D POSITION control Rl4 so that the

traces are shifting upwards completely (potentiometers to the stops).

- Check that the remalning part of the displayed square—wave does not
exceed 0,5 division.

— Turn the C and D POSITION controls RI3 and Rl4 to thelr oppesite
stops,

~ Check that the remaining part of the displayed square-wave does not
exceed 0,5 division.

- Set the C and D POSITION controls R13 and Rl4 to midrange

- Apply a calibrated square-wave voltage of 6 Vp—p, 2 kHz to the C and
D 1 V/div. input sockets X13 and X15.

— Check that the amplitude of the square-waves is 6 divisions + or -
27

—~ Apply a calibrated square-wave voltage of 6 Vp—p, 1 MHz to the C
and D 1V/div. input sockets X13 and X15.

- Check that the amplitudes of the square-waves exceed 4,2 divisions.

~ Apply a common mode sine-wave voltage of 10 Vp-p, 50 kHz to the C
and D 0,1 V/div. input sockets X14 and X16.
(Common mode voltage: voltage between chassis and both short-
eircuited BNC's X14 and X16}.

- A from this signal derived trigger signal must be applied to the EXT
input socket X5.

- Check that the amplitude of the signal on the screen does not exceed
0,3 division,

~ Apply a common mode sine-wave voltage of 10 Vp-p, 30 kHz to the C
and D 1 V/div. input sockets X13 and X15.

= Check that the amplitude of the signal on the screen does not exceed
0,03 division,.

— Release pushbutton ABCD CHOP §27.
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CORRECTIVE MAINTENANCE

REPLACEMENTS

Standard parts

Electrical and mechanical parts replacements can be obtained through
your local Philips organisation or representative. However, many of
the standard electronic components can be obtained from other leocal
gsuppliers., Before purchasing or ordering replacement parts, check
the parts list for value, tolerance, rating and descriptiom.

NOTE: Physical size and shape of a component may affect instruments
performance, particularly at high freguencies. Always use
direct=replacement components, unless it is knowm that a
substitute will not degrade the instruments performance,

Special parts

In addition to the standard electronic components, some special

components are used:

— Components, manufactured or selected by Philips to meet specific
performance requirements.

- Components which are important for the safety of the instrument.

ATTENTION: Both type of components may only be replaced by components
obtained through your local Philips organisation or

representative,

Transistors and Integrated Circuits

- Return transistors and I.C.’s to their original positions, 1if
removed during routine maintenance.

- Do not renew or switch semi-conductor devices unnecessary, as it may
affect the calibration of the instrument.

- Any replacement compcnent should be of the original type or a direct
replacement. Bend the leads to fit the socket or pcb—holes and cut

the leads to the same lenght as on the component being renewed.

—~ When a device has been renewed, check the operation of the part of
the instrument, that may be affected,

- When re~installing power-supply transistors, use silicon grease to
increase the heat-transfer capabilities.

WARNING: Handle silicon grease with care. Avoid contact with the
eyes. Wash hands thoroughly after use.

Static sensitive components

This instrument contains electrical components that are suspectible to
damage from static discharge, Servicing static-sensitive assemblies or
components should be performed only at a static-free work station by
qualified service personnel.

BAMA KOPIE
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7.1.5.

e
?.1 .5 .}..

7.1.5.2'

7.1.5.3,

7'1.5.4.

?ll.s.-sﬁ

Handling MOS devices

Though all our MOS integrated circuits incorporate protection against
electrostatic discharges, they can nevertheless be damaged by
accidental over-voltages. In storing and handling them, the following
precautions are recommended,

CAUTION: Testing or handling and mounting call for special attention
to personal safety. Personnel handling MOS devices should
normally be connected to ground via a resistor.

Storage and transport

Store and transport the circuits in their original packing.
Alternatively, use may be made of a conductive materlal or a special
IC carrier that either short—circuits all leads or insulates them from
external contact.

Testing or handling

Work on a conductive surface (e.g. metal table top) when testing the
circuits or transferring them from one carier to another. Electrically
connect the person doing the testing or handling to the conductive
surface, for example by a metal bracelet and a conductive cord to a
chain, Connect all testing and handling equipment to the same surface,
Signals should not be applied to the inputs while the device power
supply is off. All unused input leads should be connected either to
the supply voltage or to ground.

Mounting

Mount MOS integrated cicuits on printed circuit boards after all other
components have been mounted. Take care that the circuits themselves,
metal parts of the board, mounting tcols, and the person doing the
mounting are kept at the same electric (ground) potential. If 1t is
impossible to ground the printed-circuit board, the person mounting
the circuits should touch the board before bringing the MOS circuits
into contact with it, :

Soldering

Soldering iron tips, including those of low veoltage irons, or
soldering baths should also be kept at the same potential as the MOS
circuits and the bhoard.

Static charges

Dress personnel in clothing of non-electrostatic material {mo wool,
silk or synthetic fibres). After the MOS circuits have been mounted on
the proper handling precautions should still be observed.

Until the sub-assemblies are inserted into the complete system in
which the proper voltages are supplied, the board is no more than an
extension of the leads of the devices mounted on the board. To prevent
static charges from being transmitted through the board wiring to the
device it is recommended that conductive c¢lips or conductive tape is
put on the circuit board terminals,
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7.1.6.1-
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7.1.6.3.

7.1'6.4.

7.1.6.5.

Transient voltages

BAMA KOPIE
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To prevent permanent damage due to transient voltages, do not insert
or remove MOS devices, or printed circuit boards with M0OS devices,
from test sockets or systems with power on.

Voltage surges

Beware of voltage surges due to switching electrical equipment ON or
OFF, relays and d.c. lines.

Removing printed circuit boards {(Fig. 7.1. and 7.2.)

Removing the logic unit All

1

Disconnect all connectors.
Unscrew the fixing screws.

Eventually lift the unit out of the connector of option Al4.

Remount the unit in reverse order.

Removing of the MIN/MAX unit Al0O

f

Disconnect all connectors.
Unscrew the fixing screws.

Shift the unit out of its connector and the unit supports,

Reinstall the unit in reverse order.

Removing the adaption unit A9

Remove the MIN/MAX unit AlQ0 (See 7.1.6.2.)
Disconnect all connectors.

Unsolder the remaining connections.
Unscrew the delay line fixing bracket,
Unscrew the fixing screws.

Take out the uunit.

Reinstall the unit Iin the reverse order.

Removing the AC power supply unit Al

Unscrew the four frame fixing screws.
Take out the unit,

Take care of the eventually built in option-flat-cable.

Disconnect the connector(s).
Reinstall the unit in reverse order.

Removing the DC power supply unit A2

Unscrew the two heat sink fixing screws of the power transistors at

the chassis side.
Disconnect all connectors.
Unscrew the seven fixing screws.

Take out the unit carefully without damaging the cables,

Reinstall the unit in reverse order.
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7.1.6.6.

7 1.7,

7.1.7.1.

r-lo?.Z.

J.7.3.

Removing the amplifier unit AS

— Disceonnect all connectors.

Also disconnect the connectors at the bottom slde of the unit.
Unsolder the remaining connections.

— Take out the unit.

Reinstall the unit in reverse order,

1

Replacing knobs, textplate and front unit

Removing single kmobs (fig. 7.3.).

The channel B position, X position and LEVEL contrcl knobs can be
removed as follows:

— Prise off cap A

— Slacken the slotted nut B

= Pull off the knob of the spirdle

When. fitting a knob or cap, ensure that the spindle is in a position
which allows reference lines to be coincident with the markings on the
text plate of the oscilloscope.

All other single knobs can be pulled off from the spindles.

Removing double knobs

= Pull off the small knob

— Slacken the hexagonal nut and pull off the outer knob from its
spindle.

When fitting a knob or a cap, ensure that the spindle is in a position

which allows reference lines to be coincident with the markings on the

text plate of the ovscilloscope.

Removing the textplate

After having removed the knobs, the textplate can be removed after
unscrewing the three hexagonal nuts of the AMPL/DIV and TIME/DIV

switches.

8 &)

o (@

MAT 163

FI1G. 7.3. Removing the knobs.
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7.1.7.4, Removing the front unit

In order to gain access to parts om the AMPL/DIV and TIME/DIV switches
and components on the attenuator board, it is best to remove the
front panel assembly complete in accordance with the following
procedure:

- Remove the instrument covers In accordance with section 4.2.

- Remove the INTENS, FOCUS and ILLUM knob by pulling them off the
shafts,

- Remove the earthing terminal-nut D at the front inside (Fig.7.4).

~ Remove three screws A (Fig.7.5). 1¥{m=X 4x O .

— Remove two screws B (Fig.7.4.) and the two screws F that are £* J?wh %
accessible after removing the logic unit A 11 completely, (as
described in chapter 7.1.6.1.) that fix the attenuator to the frame
(Fig.7.5).

~ Remove the three screws C (Fig.7.6). j%nt X

~ Make a note of the positions of the miniature connectors on the
printed circuit beard.

- Remove the three fixing screws of the MIN/MAX unit A 10 and shift
it a bit out of its supports im order to remove the comnector X506.

- Disconnect all plugs, miniature sockets, coaxial sockets and
clamping terminals from the attennuator unit.

- Now shift the complete front unit through the front; screening
covers can be removed in order to get access to parts.

— When the front unit is reinstalled, make sure that the connections
of the Y position controls are correctly mounted: when the Y
POSITION contreols are rotated clockwise, the trace should shift
upwards.

7.1.7.5. Replacing pushbutton switches

The pushbutton switches and the LED-bar of the memory section can be

replaced as follows:

= Remove the logic unit All.

~ Press the plastic fixing brackets of the relevant switch or LED-

bar/switch combination and pull it out of the frame.

- Replace the defective switch combination complete.

NOTE: It is possible to replace one single switch (See 7.1.7.6.).
If one LED of the LED-bar is defective it can be replaced
seperately. Make sure that the connection wires are bend equal
to those of the defective LED.

When remounting the LED-bar/switch combination take care that the LED~

bar engages with the holes in the frame and in the text plate.

7.1.7.6, Replacing one switch of a pushbutton unit

— Straighten the 4 retaining lugs of the relevant switch as shown in
Fig. 7.7.

— Break the body of the defective switch by means of a pair of pliers
and remove the pieces, The soldering pins are then accessible.

- Remove the soldering pins and clean the holes in the printed wiring
board (e.g. with a sucking soldering iren),

= Solder a new switch onto the printed wiring board,

- Bend the four retaining lugs to their original positions.
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FIG. F.4%. Bemoving the front unit.
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FIG. T.6. Bemoving the fromt unict.

FIG. 7./, Beplacing a switch of a pushbutton unit.
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Falals Healaciqa internal fuses

e g ——

= Remove the rear cover and the Instrument cover as described in
chapter &.2.
= How the following three fuses are accessible:
l:. The thermal fuse of the transformer.
2, The fuse to protect the external battery supply input.
1. The fuse to protect the power supply for overload.

7:l:B:l: Thermal fuse replacement (Fig. 7.B.).

= Insolder the fuse connectlon wires 1 and 2 situasted underneath the
protection paper.

= Pull out the fuse.
= Ingsert a new fuse and resolder the connection wires.

T«1.8.,2, Replacemsent of fuses F 20] and F 202 (Fig., T.8B.).

Fuse F 202 is accessible now and fuse F 201 can be replaced after
disconnecting X 1504 and X 201. Both fuses have the same value:
1,4 A 7 250 ¥V Delayed Actiom.

THERWLL] FUEE

FIG. 7.8, Replacement of the thermal fuse.
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Replacing the C.E.T.

- Remove the covers (See chapter 4.2.).
~ Remove the bezel and contrast plate.

WARNING: Handle the C.R.T. carefully., Rough handling or scratching can

caugse the C,R,T. to implode. In particular be very carefully

with the side connecticons of the C.R.T. If the connector pins

are bent the C,R.T. 1s likely to develop a loss of vacuum.

- Disconnect the C.,R.T. socket.

- Disconnect the side connections very carefully,

~ Disconnect the trace rotation coil connector and pull the cable and
plug through the hole in the frame.

WARNING: The EHT cable is umbreakably connected to the EHT unit.
When the EHT cable to the post acceleration anode is
disconnected, the cable as well as the CRT terminal must be
discharged by shortening the terminals to earth.

- Loosen the screw that fixes the bracket around the C.R.T.-neck.

~ loosen the screws that fix the plastic brackets at the front of the
C.R.T.

- Take the C.R.,T. out of the instrument via the frout panel until the
EHT-side connection is accessible.

— Remove the EHT connector and take out the complete C.R.T,.

= Install the new C.R.T. in reverse order and position the C.R.T.
screen flush with the contrast plate,

- The torque applied to the screw of the bracket around the C.R.T.~
neck 1s 0,4 Nm + 0,1 Nm.

Replacing the delay line and or the C.R.T. screening

- Disconnect the delay line connections at the adaption unit A9 and at

the amplifier unit AS.

- Remove the C.R.T. (See 7.1.9.).

— Remove the C.R,T. screening.

- Carefully pull off the delay line of the screening..

= Remount the delay line and stick it on the screening by means of
dual adhesive tape. '

— Take care that the connection leads of the delay line are mounted so

that they can be directed through the hole in the frame,
= Remount the the screening and the C.R.T.
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7:1:10:. Eemoving cabinet parts

TalalDsl.Bemoving the carrying handle

Prise off the centre knobs from each pivet, using a screwdriver in
one of the small slots at the sides of the knobs.

Remove the cross—-head screws that are now accessible.

Bend both arms of the handle slightly outwards and take 1t off the
cabinet.

Grip and arms of the carrying handle must be ordered seperately (see
mechanical partes list). A complete carrying handle can easily be
constructed by pressing the arms into the grip.

Fig. 7.9. Bemoving the carrving handle

TalalDo2.Bemoving the bezel and the contrast plate

= Take hold of the bezel's bottom corners and gently pull it from the

front panel.
= The contrast filter canm be removed by pressing it gently out of the

bezel.

P

Fig. Ff.l0. Removing the bezel and the contrast plate

MAT 1245

BAMA KOPIE



Archief RadioDatabase.nl

7‘2.

7.3.

7-13

SOLDERING TECHNIQUES

Working method:

= Carefully unsolder one after the other the soldering tags of the
semi-conductor.

= Remove all superfluous soldering material, Use a sucking irom or
sucking litze wire,

— Check that the tags of the replacement part are clean and pre—-tinned
on the soldering places.

~ Locate the replacement semi-conductor exactly on its place, and
solder each tag to the relevant printed conductor on the circuit
board.

NOTE: Bear in mind that the maximum permissible soldering time is 10
seconds during which the temperature of the tags must not exceed
250°C, The use of solder with a low melting point is
therefore recommended,

Take care not to damage the plastic encapsulation of the semi-
conductor {softening point of the plastic is 1509C).

ATTENTION: When you are soldering inside the instrument it is -
essential to use a low-voltage soldering iron, the tip of
which must be earthed to the mass of the oscilloscope.

Suitable soldering irons are:

~ ORYX micro-miniature soldering instrument, type 6A, voltage 6 V, in
combination with PLATO pin-point tip type 0-569.

~ ERSA miniature soldering irom, type minor 040 B, voltage 6 V.

= Low Voltage Mini Soldering Iron, type 800/12 W-6 V, power 12 W,
voltage 6 V, order no. 4822 395 10004, in combination with 1 mm pin-
polut tip, order no. 4822 395 10012,

Ordinary 60/40 solder with core and 35-to 40 W pencil type scldering
iron can be used to accomplish the majority of the soldering. If a
higher wattage~rating soldering iron is used on the etched circuit
boards, excessive heat can cause the etched circuit wiring to separate
from the board base material,

PHILIPS 5=

TRIMMING TOOL KIT

This useful kit contains 3 twin-
couloured holders, 2 extension
holders and 21 interchangeable
trimming pins. The wide variety of
pins allows almost every type of
trimning function to be carried out
in instruments to be calibrated.
Type number: 800/NTX

Ordering number: 4822 310 50015.

A spare set containing the 8§ most
commonly used pins is available
under the Ordering number:

4822 310 50016

MAT 362

Fig. 7.11. Trimming tecol kit,

BAMA KOPIE
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7.4.

7.5.

7.6,

7.6.1,

T.6.2,

RECALIBRATION AFTER REPAIR

After any electrical component has heen renewed the calibration of
that particular circuit should be checked, as well as the calibration
of other closely-related circuits.

Since the power supply affects all circuits, calibration of the entire
instrument should be checked if work has been dome in the power supply
or if the transformer has been renewed.

INSTRUMENT REPACKING

If the Iinstrument is to be shipped to a Service Centre for service ot
repalr, attach a tag showlng the full addres and the name of the
individual at the users firm that can be contacted. The Service Centre
needs the complete instrument, its serial number and a fault
description, If the original packing is not available, repack the
instrument in such a way that no damage occurs during transport.

TROUBLE SHOOTING

Introduction

The following information is provided to facilitate trouble shooting.
Information contained in other sections of the manual should alsc be

used to locate the defect, An understanding of the circuit 1s helpful
in locating troubles, particularly where integrated cicuits are used.

Refer to the Circuit description for this information.

Trouble shooting techniques

If a fault appears, the following test sequence can be used to find
the defective part:

= Check i1f the settings of the controls of the oscilloscope are
correct, Consult the Operating Instructions.

— Check the equipment to which the oscilloscope is connected and the
interconnection cables.

-~ Check if the osciloscope 1s well-calibrated. If not refer to Section
6 "Checking and Adjusting".

- Visually check the part of the oscilloscope in which the fault is
suspected., In this way, it is possible to find faults such as bad
soldering comnections, bad interconnection plugs and wires, damaged
components or translstors and IC's that are not correctly plugged
into their sockets.

-~ Location of the circult part 1in which the fault 1s suspected: the
symptom often Indicates this part of the circuit, If the power
supply is defective the symptom will appear in several circuit parts,

After having carried out the previous steps, individual components in
the suspected circuit parts must be examined:

BAMA KOPIE
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— Transistors and diodes. Check the voltage between base and emitter
(0,7 V approx. in conductive state) and the voltage between collec—
tor and emitter (0,2 V approx. in saturation) with a voltmeter or an
oscilloscope. When removed from the p.c.b. it is possible to test
the transistor with an ohmmeter since the base/collector junctions
can be regarded as diodes. Like a normal dicde, the resistance is
very high in one direction and low in the other direction. When
measuring take care that the current from the ohmmeter does not
damage the component under test.

Replace the suspected component by a new one if you are sure that
the circuit is not in such condition that the new component will be
damaged.

= Integrated circuits, In circult testing can be done with an
oscilloscope or voltmeter. A good knowledge of the circuit part
under test is essential. Therefore first read the circuit descrip-
tion im Section 3.

- Capacitors. Leakage can be traced with an ohmmeter adjusted to its
highest resistance range. When testing take care of polarity and
maximum allowed voltage. An open capacitor can be checked if the
response for AC signals is observed. Also a capacitance meter can be
used: compare the measured value with the value and tolerance
indicated in the parts list,

- Reslstors. Can be checked with an ohmmeter after having unsoldered
one side of the resistor from the p.c.b. Compare the measured value
with the value and tolerance indicated in the parts list.

~ Coils and transformers. An chmmeter can be used for tracing an open
circuit. Shorted or partially shorted windings can be found by
checking the wave~form response when HF signals are passed through
the circuit. Also an inductance meter can be used,

- Data latches. To measure on inputs and outputs of data latches a
measuring oscilloscope can be triggered by the clock signal which is
connected te¢ the clock input of the data latch.

Check the input data lines one by one during the active edge of the
clock signal.

This measurement can only be done in this way when there is an
acceptable repetition time of the clock signal. A too low clock
pulse repetition time results in a low intensity of the trace on the
measuring oscllloscope screen, .

The outputs can easily be checked by a voltmeter or oscilloscope.

Oscilloscope checking of micro-processor bus signals.

The 8085 micro-processor is provided with the following busses:

~ Address bus

~ Data bus

- Control bus

In general, if signals on these bus lines are checked with an
oscilloscope, a very unstable display will be rhe result.

This is due to the fact that these signals vary with time in a rather
unpredictable way.

If anyhow a stable display of signals from one of these busses is
obtained, this may be an indication that the micro-processor runs in a
small program loop. )
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7.7. SERVICE RQUTINES
7.7.1. Power—-up routine
Every time the instrument is switched-on the following test program is
executed:
1. Checking 1f service routine 1is required (if yes the program will
continue with the service routine).
2. Testing the checksum of PROM D2082.
3. Testing the internal RAM of D2064 and initialisation of D2064.
4. Testing the display memory D2089 and D2102.
5. Clearing the Display memory D2089 and D2102 and the intermal RAM of
D2064 . .
6. Switching~on all LED’s on the front panel for about 3 seconds.
7. FEventually initialisation of the IEEE option PMB8955.,
8, Starting the main program.
If during the test a circuit is found to be faulty, the test stops.
It is recommended to switch—off and after a few seconds switch-on
again. This will reset the micro processor controlled system
automatically. If the instrument goes in the same faulty situation
again the table below will indicate what clrcuit may be defective:
Failure in |NOT TRIG'D |REM |REP ONLY ([four right LEDs |[four left LEDs
LED LED LED of LED bar of LED bar
first part joff off on not applicable |not applicable
of D2082
sacond part|on off on not applicable |not applicable
of D2082
RAM of on on on off off
D2064
Display on on on on off
Femory
1f no failure is found, all LED’s in the LED bar will be lighting for
about 3 seconds. After this the normal program is executed.
7a7:2, Service routines

General

Five service routines are built in to trace fallures in the digital
sections of the instrument. In the further descriptions the routines
are called: TEST 1; TEST 2A; TEST 2B; TEST 2C and TEST 2D.

The routines can be switched on by means of jumper 52001 on the Logic
Unit All. This jumper can be set into two positions according to the
figure below:

Note: If the jumper is in position B
the instrument will execute the
normal program,

D
POS A 2082
$2001 S
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The following flow gives the procedure for fault finding in

the digital section:

Switch--off the inttrument

l

Sot 52001 in posdion A

l

Romova D2116, D2101, D2064
and tha [EEE option

|

Switch—on the instrument

l

C

TEST 1~ ) . Seo Section 7.7.3.1.

l

Switch—otf the instrument

|

tnsert D2064 and D2101

!

Switch—on the instrument

1

Set S2001 as follows:
POS A—>PDS B-—>POS A

l

C

TEST 2A** 3 ** S Section 7.7.32,

1

/uP D2021
{0n socket)

7-17

Switch—otf the instrumen

1

Insers D2116

l

Switch—on the instrumant

l

Sat S2001 s follows:
POS A~~> PQS B—D> POS A——>
POS B—~>POS A

I

PUT PORTS OF D2064
REPETITION TIME
0,85 APPROX,

| DATA BUS
INPUT LOGIC PORT 1 PONT 2 BI-DIRECTIONAL RAM+I/O PORTS LED BAR DISPLAY MEMORY
D2116 2118 D2117 BUFFER D2101 TIMER D2064 D2089, D2102
EPROM D2082 (via D2011, D2046) D00O0D0O OO
D2078 and D2104)
(On sockat) (On socket) (On socket) (On socket)
1% 1 Ll
NOT  REMOTE REP ONLY PA PB PC
TRIG'D
[TEST POSITIONS
UF $2001
(SEquentJ
TEST |  POWER OFF | REMOVE D3116 10101010 I¢to1010 REMOVE D2101 REMOVE D2064 ONE LED SCROLLS
POS A 01010101 01010101 WITH A REPETITION
) WRITTEN INTO WRITTEN INTO TIME OF 0,58
POS B D2118, REPETITION | D2117, REPETITION
POWER ON TIME 0,55 TIME 0,58
N LED s BLINKING LED BLINKING
TTEST ZA  POWER UFF INSERT 02101 INSERT 12064
INSERT 10101010
D2064,2101 01010101
POWER ON WRITTEN INTO OUT-

l

C

TEST 2B°** ) ®**  Ses Section7.7.33.

l

Set 52001 #a follows:
POS A——2>POS B—>> POS A

i

C

1

TEST 2Coee ’ ©""* Sa Section7.7.34.

Sot S2001 as follows:
POS A—->POS B——> POS A

|

C

l

TEST 2p*==e" ) “et=*See Section 7.7.35.

TEST 28 POWER OFF

INSERT D2116

NOT TRIG'D LED
BLINKS IF THE
GISPLAY MEMORY
IS DEFECTIVE

REP ONLY LED
BLINKS IF THE
INTERNAL RAM OF
DZ064 IS DEFECTIVE

RAM CHECK

RAM CHECK

TEST 2¢

CHECKS ALL INPUT
SWITCHES OF THE
MEMORY SECTION +
A,ALT,CHOP,ADD, B
AUTO,AC/DC
TIME/DLV

PULL FOR DUAL

BINARY COUNTER

DISPLAY. READ OUT
STARTS RANDOM AND
INCREASES BY 2 IF
A SWITCH IS DEPRES-
SED AND RELEASED

Sat 52001 in POS B

!

End of test sequence

TEST 20

I G Ry

FIiXED OUTPUTS
(See table)

FIXED OUTPUTS
(See table)

FIXED OUTPUTS
(See table)

7-18
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?.?‘3.

7.7.3.1.

7.7.3.2.

?.7.3.3.

7.7.3.4.

Description of the Service Routines

TEST 1

This test is a functional check of:
— miero processor and PROM

- Qutput ports D2117 and D2118

- LED bar unit

Actions executed by this test:
- A pattern 10101010/01010101 is written into D2117 and D2118 with a
repetition time of 0,5 s approx.
The LED’s NOT TRIG’D, REP ONLY and REMOTE will blink in the
following sequence: REMOTE
REP ONLY + NOT TRIG'D
The other outputs can be measured by means of an oscilloscope.
~ One LED of the LED bar scrolls.,

TEST 24
This test is a functional check of the output ports of D2064.

Actions executed by this test:

- Initialisation of D2064

- A pattern 10101010/01010101 is written to the output ports.
(Can be measured by means of an oscilloscope, repetition time 0,8s
approx.)

TEST 2B

This test 1s a functional check of:
1. The internal RAM of D2064
2, The display memory {(D2089 and D2102)

Actions executed by this test:
1. In the the D2064 RAM-test a pattern is written into the LED bar aund
the REP ONLY LED and the REMOTE LED are ON.
The REP ONLY LED blinks if the internal RAM of D2064 is defective.
after this test the REMOTE LED extinguishes, '
2, In the display memory test a pattern is written into the LED bar
and the NOT TRIG’D LED and the REMOTE LED are ON.
The NOT TRIG’D LED blinks if the display memory is defective.
Note: The LED bar acts as a binary down counter during this test.

TEST 2C

This test is a funecticnal check of:

- Input logic circuits (D2011, D2046, D2078, D2104 and D2116)
The check-can be carried out by means of an oscilloscope.

~ Checking of the switches of the memory part.

- Checking of the switches: A, ALT, CHOP,ADD and B.

- Checking of the switches: AUTO, AC and DC.

-~ Checking of the TIME/DIV switch and the PULL FOR DUAL switch.
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Actions executed by this test:

~ Normal read-in routine for the switches is operative,

= When operating one of the above mentioned switches, the binary

representation in the LED bar will be increased by 1 (binary).

Note: When releasing the pushbuttons the representation in the LED bar
will be increased by 1 ancother time.
The LED bar acts as the display of a binary counter,

TEST 2D

Functional check of the instruments hardware. When measuring with an
oscilloscope the following signals can be used:

RW  (X2022, unit All} repetition time 2MHz,

TRG1L, (X2023, unit All) repetition time 500Hz max.,

DT (X2024, unit All) repetition time 120Hz approx.,

NDRL (X2025, unit All) repetition time 2MHz,

TRACK(X2026, unit All) repetition time 2MHz,

It is necessary to apply a signal to the Channel A input socket.

Actions executed by this test:
— The instrument i1s in a fixed mode:
Single channel (Select channel A)
TIME/DIV is set 0,2ms/div.
PRETRIG 1s set to zero
No COMPARE
No X=A/Y=B display (X=t disp)
Ne SMOOTH
No QUART display
No DUAL slope triggering
No MIN/MAX mode
All LED's extinguished
The positlons of the output ports is given in the following tahble.
— Constantly starting the take-in cyecle by means of the signals
IOWR8 and DUP3 (D2033 pin 3 and D2006 pin 12).
- Counstantly starting the display cycle by means of the signals
IOWRS and DUPZ (D2033 pin 10 and D2087 pin [2),
The starting will be preceeded by setting SOD at High level, what can
be used to trigger the measuring oscilloscope.
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PORT SIGNAL PIN LEVEL
STADG 2 low
STADI] 19 low
STAD2 5 low
D2118 STADY 16 low
STAD1® 6 low
STAD11 15 low
NOTTRIG'D} 9 high
REMOTE 12 high
TBT 2 low
TBC 19 low
TBD 5 high
D2117 PRTR@ 16 high
PRTRI 6 high
PRTR2 15 high
REPONLY 9 high
N.Co 12 —_—
CcQ 21 low
CR 22 low
PA Cs 23 low
D2064 CT 24 low
STA 25 high
STB 26 high
STC 27 high
ZEN 28 high
UPCONT 29 low
SEQWC 30 low
PB HTRG 31 pulse
D2064 AVSE 32 low
DOTS 33 low
QDR 34 high
DIR 35 high
AUXCH 36 low
LTXT 37 low
SYNCH 38 high
PC DIGCH 39 high
D2064 DUALOUT 1 low
n,C. 2 -
MIN/MAX 5 low
TIMER TIMERIN 3 2MHz
D2064 TIMERQUT 6 20kBz

500Hz max.

BAMA KOPIE
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Detailed description of measuring in circuits

Measuring the MIN/MAX circuits

The following procedure is helpful to check the cotrrect operating of
the MIN/MAX circults.

— Depress pushbutton A of the display mode switch 81,

~ Depress pushbutton A of the trigger source switch Slé.

~ Depress pushbutton AUTO of the trigger mode switch S2.

- Depress the MIN/MAX switch S26.

- Set the TIME/DIV switch S10 to 0,2ms/div.

- Set the AMPL/DIV switch $6 to 20mV/div,

- Apply a calibrated square wave of 120mVp-p, 2kHz to the A input
socket,

If the trace jumps more thanm 0,! division when operating the MIN/MAX
pushbutton, the adjusting procedure according section 6.7.6.1. should
be carried out.

— Check that the display of channel A is one square wave.
~ Depress pushbutton B of the display mode switch Sl.

— Check that one zero line 1is displayed.

— Depress pushbutton A of the display mode switch Sl1.

= Depress O of input coupling switch S13.

- Set the TIME/DIV switch to 0,5ms/div.

~ Depress pushbutton TIME/DIV $26

= Check that cone single zero line is displayed.

Note : The display is built up from left to right in about 50s,
Note : If in this case two zero lines are displayed one or both peak
detectors D2503 and/orD2504 are defective.

The following procedure is intended to find the defective component,
— Release pushbutton 0 (S13).
— Apply a pulse signal with the following characteristics to the A
input socket: positive geoing pulse width: 50ns
period time : 100ms
amplitude : 120mV

The display will be accerding the figure below:

M I,

correct incorrect

MAT 1401

If the incorrect shape is displaved, replace D2503 and adjust
according section 6.7.6.1.

BAMA KOPIE
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B. - Apply a pulse signal with the following characteristics to the A
input socket: negative going pulse width: 50ns
period time : I00ms
amplitude : 120mv
~ The display will be according to the figure below:

TR T

correct incorrect

MAT1402
If the incorrect shape is displayed, replace D2504 and adjust
according section 6.7.6.1.

C. - Apply a pulse signal with the same characteristics as at peint A.
~ The display will be according the figure below:

-« L™
) MAT 1403
If L exceeds 0,04 div,, replace D2503 and adjust according secticn
B.7.6.1.
D. ~ Apply a pulse sigﬁal with the same characteristics as at point B.

— The display will be according the figure below:

6 div 1 \
| !

L MAT 1604

If L exceeds 0,04 div., replace D2504 and adjust according section
6.7.6.1.
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SAFETY INSPECTION AND TESTS AFTER REPAIR AND MATNTENANCE IN THE

PRIMARY CIRCUIT.

GENERAL DIRECTIVES

- Take care that the creepage distances and clearances have not been
reduced.

- Before soldering, the wires should be bent through the holes of
sclder tags, or wrapped around the tag in the form of an open U,
or, wiring ridigity shall be maintained by cable clamps or cable
lacing.

— Replace all insulating guards and -plates,

SAFETY COMPONENTS

Components in the primary circuit may only be renewed by components
selected by Philips, see also clause 7.1.2,

CHECKING THE PROTECTIVE EARTH CONNECTION

The correct connection and condition is checked by visual control and
by measuring the resistance between the protective lead comnectlion at
the plug and the cabinet/frame. The resistance shall mot be more than
0,1 ohm, During measurement the mains cable should be moved.
Resistance varlations indicate a defect,

CHECKING THE INSULATION RESISTANCE

Measure the insulation resistance at U = 500 V dc between the mains

connections and the protective lead connections. For this purpose

set the mains switch to ON., The insulation resistance shall not be

lesg than 2 megaohm.

NOTE: 2 megaohm is a minimum requirement at 40°C and 95 % Relative
Humidity. Under normal conditions the insulation resistance
should be much higher (10...20 megaohm).

CHECKING THE LEAKAGE CURRENT

The leakage current shall be measured between each pole of the mains
supply in turm, and all accessible conductive parts connected together
(including the measuring earth terminal),

The leakage current is not excessive if the measured currents from the
mentioned parts i{s < 3,5 mA rms.
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8.6

VOLTAGE TEST

The ingtrument shall withstand, without electrical breakdown, the
application of a test voltage between the supply circuit and
accessible conductive parts that are likely to become energized.
The test potential shall be 1500 V rms at supply-circuit frequency,
applied for one second.

The test shall be conducted when the instrument is fully assembled,
and with the primary switch in the ON position.

During the test, both sides of the primary circuit of the Iastrument
are connected together and to one terminal of the voltage test
equipment; the other voltage test equipment terminal is to be
connected to the accessible conductive parts,

BAMA KOPIE
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PARTS LISTS

Fig./Item Qty. Ordering

MECHANICAL PARTS

(Subject to alteration without notice)

number Designation

21

9.1.

9.1, 2
9.1. 3
9.1. 4
9.3. 1
9.3. 2
9.3, 3
9.3, 4
9.3. 5
9.3. 6
9.1. 5
9.l. 6
9.1. 7
9.1. 8
9.1. 9
9.1. 10
9.1. 11
9.1. 12
9.1. 13
9.1. 14
9.1. 15
9.1. 16
9.2. 1
9.2' 2
9.1. 17
2.1. 18
9.1. 19
9.1. 20

[SCJE T TR S I G S I~ —

— e

[,

5322
5322

5322
5322
5322
5322
5322
5322
4822
4822

5322
5322
5322
5322

5322
5322

5322
5322

5322

5322
5322

5322

5322

4822

5322

5322
5322

5322

447
462

498
498
520
528
530
414
502
532

447
459
480
4535

447
447

264
325

267

535
505

506

267

265

255

235
381

255

90325
44297

54077
54072
14267
34128
84075
30043
30085
10582

90322
20271
34074
81009

90323
94647

24015
80235

10004

84346
14178

14005

54187

20051

44088

40231
14151

24015

Cabinet brown without handle
Foot (cabinet)

Grip for handle

Bracket for handle
Bearing bush for handle
Ratchet for handle
Spring for handle

Knob brown for handle
Screw for handle

Washer for handle

Front cover brown
Bezel brown

Contrast filter blue
Textplate

Cast aluminium front frame
Cast aluminium rear frame

Calibration terminal
Grommat for calibration
terminal

BNC connector

Earthing terminal

Knuried nut for earthing
terminal

Hexagonal nut for earthing
terminal

ADC QUT connector

D.C. power input socket
inecl, switch

Led holder

Led holder
Lightreflector assembly

Lamp holder

X1

X2 -X3-3X - 3% -
X13 - X14 - XI5 -
X16

X4

X10

X1l
Bl

B1G - BIl - El2

El - E2

BAMA KOPIE
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Fig./Item Qty. Ordering number Designation
9.4, 21 3 5322 414 30046 Knob brown, dia 10 mm Rl - R6 = R11/S17
9.4. 21 3 5322 492 64337 Clamping spring for knob Rl = R6 = RIL/S17
9.4, 21 3 5322 414 70016 Xnob cover, brown with dash R] - R6 - R11/517
9.4, 22 3 5322 414 30044 EKnob brown, dia 10 mm
shaft dia 4 mm R3/S4 — R4/S5 -
R5/832
9.4. 22 3 53322 414 70016 Knob cover, brown with dash R3/84 = R4/S85 —
R5/832
9.4, 23 1 5322 414 30046 Knob brown, dia 10 mm R2
9.4, 23 1 5322 492 64337 Clamping spring for knob R2
9.4. 23 1 5322 414 70016 Knob cover, brown with dash R2
9.4, 24 1 5322 414 30047 Knob brown, dia 6.7-10 mm
shaft dia 4 mm R12
9.4. 24 1 5322 492 64337 C(lamping spring for Knob R12
9.4. 25 3 5322 414 30046 Knob brown, dia 10 mm R7/57 - R8/S9 -
: R9/511
9.4. 25 3 5322 492 64337 Clamping spring for knob R7/57 - RB/S9 -
R%/511
9.4. 25 3 5322 414 70018 ZXnob cover, blue with dash R7/57 - R8/89 -
R9/S11
9.4, 26 3 5322 414 30045 Knob brown, dia 18,7 mm
shaft dia 6 mm 56 - 88 -~ s8I0
9.4, 27 18 5322 414 20038 Xnob brown/green
for pusbutton Switch SJA-B~-C=-D=E
S2A - B -C~D ~
83 - 812 - 813 ~
Sl4 —~ 515 = S16A -
B~-C+~1D
9.4, 28 1 5322 414 20037 Knob brown/green spec.
for pushbutton switch S17
9.4, 29 6 5322 414 20036 Xnob brown for pushbutton
switch 519 - 820 - 523 -
824 - 525 - 531
9.4. 30 8 5322 414 20038 Knob brown/green
for pushbutton switch 518 ~ 821 - 822 =
826 - 827 — 828 -
529 = $30
9.2. 3 1 5322 447 90324 Rear panel brown without
other materials
9.2, 4 2 5322 462 44298 Foot (rear panel)
9.2. 5 2 5322 500 14228 Coin slot screw for rear
panel
9.2, 6 2 5322 530 70324 Cirelip for coin slot screw
g.2. 7 1 5322 272 10226 Line voltage adapter S101
{4 positions + fuseholder) |
9.2. 8 1 5322 325 64061 Line cable cleat -
9.2, 9 1 4822 321 10084 Line cable, european type 10A-250V



Archief RadioDatabase.nl

BAMA KOPIE

9-3
Fig./Item Qty. Ordering number Designation
9.2. 9 1 4822 321 10092 Line «cable, U.S5.A. type
16 5322 276 14102 Self-releasing pushbutton segment
17 5322 276 14117 Matual-releasing pushbutton segment
1 4822 266 20014 D.C. Power input cord set
2 5322 255 40331 BHeatsink for V217/v218 on unit A2
1 5322 401 10793 S~=clip for V2504/V2506 on UNIT AlO
1 5322 466 30124 Magnetic shield for C.R.T.
1 5322 492 64767 Clamping strip for C.R.T.
1 4822 502 11154 Screw for C.R.T. clamping strip
1 5322 505 10706 Square nut for C.R.T. clamping strip
1 5322 532 74014 C.R.T. {rubber C.R.T. socket)
3 5322 528 20333 Coupling disc for R7/S7 - R8/89 - RY/Sl1
3 5322 532 60758 Coupling bush for R7/S7 - R8/S89 - R9/S1!
3 5322 528 20335 Coupling disc for R7/S7 - R8/89 - R9/S511
3 5322 532 11068 ©Ring for R7/S7 - R8/S89 — R9/S11
6 5322 466 94649 Plastic coupling plate for A304 - A305 - A306
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14-16~16

FIG. 9.l. Front view showing ltem numbers.

FIG:. 9.2. Rear view showing item numbers.
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FIG, 9.3, Handle itemnumbers.

FIG. 9:4. Knobs.
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ELECTRICAL

UNITS

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322

219
2186
219
216
105

282
276
219
276
216

320
216
216
216
216

216
216
219
216

PARTS

80576
51032
80577
51039
34034

10198
60221
80578
60222
51051

40097
51033
51034
51035
51036

51049
51037
80579
51038

Al AC power unit
A2 DC power print unit
A3 Frontplate unit

A301 Attenuator print
A302 Attenuator switch unit (2x att. switch +
components)

A303 TB switch unit (switch + components)
A304 Memory switch unit + cable

A305 led bar unit + cables

A306 Smooth switch unit

A307 Triple led unit

A7 Delay line unit
AB 5V DC print unit
A9 Adaption priat unit
AlQ0  MIN/MAX print unit
All Logle print unit

Al103 T&H unit

Al2 Aux, channel unit

Al3 EHT unit (D201}

Al IEEE INTERFACE print unit {optional)

BAMA KOPIE
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Capacitors

FOSKR

OO0 o0

QOO0 OO0 OO000 O0O0O0O0 OO0 OO000 OO0000 O00O00D

o000 OOO00 O0OO00

18
1301
1

go2
1003
1004
10456
1007

aes
o1
101l

1giz2
1013

1016
1017
1018
1019
1201

1292
1203
1204
1285
1206

1207
1208
1299
12186
1211

1212
1213
1214
1215
1401

1492
1504
14906
1497
1408

1409
1411
1412
1413
1414

1416
1517
1418
1419
1421

1501
1502
1563
1504
1506

1547
1508
1509
1511
1512

1513
18]
1602
17351
17903

DESCRIPTION

SOCKET,LED
CAPACITOR,FOIL

CAPACIIOR,FOIL
CAPACITOR,FOIL
CAPACITIR,CERAM
CAP,ELECTROLYT.
CAPACITIR, CERAM

CAPACITOR,CERAM
CAPACITOR,PAPER
CAPACITGOR,CERAM
CAPACIT(R,CERAM
CAPACIT(R,CERAN

CAP,ELECTROLYT.
CAPACITIR,CERAM
CAP,ELECTROLYT.
CAP,ELE(TROLYT.
CAPACITOR,CERAM

CAPACITOR,FDIL
CAPACITCR,CERAM
CAPACITOR,FODIL
CAPACITUR, CERAM
CAPACITUR,CERAM

CAPACITOR,FDIL

CAFP,ELECTROLYY.
CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITUR, CERAM

CAPACITOR,CERAM
CAP, ELECTROLYT.
CAP,ELECTROLYT.
CAP,ELECTROLYT.
CAPACITOR,CERAM

CAPACITOR,CERAM
CAPACITGR,FDIL

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACLTOR,CERAM

CAPACITOR, TRIMM
CAPACITOR,CERAM
CAPACIVOR,CERAM
CAPACITOR, FOIL

CAFACITOR, CERAM

CAPACITLR,FOTIL
CAPACITCR,FOTL
CAPACITI.R,FOIL
CAPACITIAR,FOIL
CAPACITIR, FOIL

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACI OR,CERAM
CAPACITOR, CERAM
CAPACI1QOR, CERAM

CAPACITOR, FOIL
CAPACITOR, CERAM
CAPACITOR,FOIL

CAPACITOR,CERAM

CAPACITIR, FOIL

CAFACITIR,FOIL
CAPACITIR,FOIL
CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM

L

D HOLDER
G70NF 10%

470NF 10%
220HF 10%
22NF-20+890
15UF-10+59
22HF-20+80

0.56PF 0,25PF

220NF 10%
%, 7NF 10
4, 7HF 10
3, 9NF 10

15UF=~10+50
22HF=20+&0
15UE=10+50
15UF-10+590
150PF 2

150NF 18X
270FF 10
2.4NF 1%
82PF 2
1aNF~20+50

2.2UF 5%
4,70F-10+5D
INF 10
22NF=20+&0
22HF-20+30

22NF-28+80
15UF=-10+58
15UF=10+50
15UF-10+50
Z2NF-28+30

INF 10
220HF 16X

0,55PF 0,25PF
0,56PF 0,25PF
0,586PF 0,25PF

3,5PF
22NF-20+80
22HF-20+30
22NF 10%
2ZNF-20+30

22NF 10X
100NF 10%
100NF 10
TI00NF 10X
100KNF 10

22ZNF-20+380
22NF-20+810
22HF~20+30

1FF 0,25PF

1ONF-20+80

1ONF
3, 3NF 10
I,ENF 10%
22NF-20+810
1,5HF lox

1,5NF 10%
330NF 106X
47PF 2
10NF-20+50
10PF 2

100
109V

&0
4Q
250V
40

250Y
250v
258V
250y
250y

59

48

40
106
&g
630V
108
1606Y

490
1600V

1600V
1pQ¥
100
100
140

ORDERING CODE

5322 255 40231
4822 121 40438

4822 121 69438
4822 121 49427
4822 122 30103
4822 124 20687
6822 122 30103

5322 122 34039
5322 121 44l42
4822 122 390128
4822 122 301238
4822 122 30098

4822 124 20687
4822 122 30103
4322 124 20687
4322 126 20637
G322 122 31085

4822 121 40523
4322 122 30095
5322 121 54054
4822 122 31243
4822 122 31414

5322 121 44246
5822 124 20726
4822 122 30027
4822 122 30103
5822 122 30143

4822 122 30103
4822 124 20687
4822 124 26687
4822 124 20587
4822 122 30163

§822 122 30027
4822 121 40427
5322 122 34039
5322 122 34039
5322 122 34039

5322 125 50048
4322 122 301403
4822 122 30103
4322 121 40407
4822 122 30103

4822 121 40407
4822 121 41161
4822 121 41161
4822 121 41161
4822 121 41161

4322 122 35103
6822 122 30183
4822 122 301403
48322 122 30104
4822 122 38043

6822 121 4113%
4322 122 30099
4822 121 4031549
4822 122 301063
4822 121 4035%%

4522 121 40354
4822 121 50434
4822 122 31072
4822 122 31414
4822 122 31054

9-7
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DESCRIPTIOHN

CAPACITOR,CERAM
CAPACITOR,FOIL

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM

CAPACITCR, CERAN
CAPACITCR, CERAM
CAPACITER,FOIL

CAPACITOR,CERAM
CAPACITCR.,CERAM

CAPACITOR,CERAM
CAPACITOR.,CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM

CAP,ELECTROLYT.
CAPACITLR,CERAN
CAPACITLR,CERAM
CAPACIT(R,CERAM
CAP,ELEC . TANTAL

- CAP,ELECTROLYT.

CAPACITUR, CERAM
CAPACITOR,CERAM
CAPACITCOR,CERAM
CAP,ELECTROLYT.

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACI OR,CERAM
CAP,ELECTRALYT.

CAPACITOR, CERAM
CAPACITUR, CERAM
CAPACITECR,CERAM
CAPACITCOR, CERAM
CAP,ELEC.TANTAL

CAPACITOR,GCERAM
CAPACITIR,CERAM
CAPACITUR, CERAM
CAPACITOR,CERAM
CAPACITIR,CERAM

CAPACITHR,CERAM
CAPACITIIR, CERAM
CAPACITUR,CERAM
CAPACITOR, CERAM
CAPACITOR,FOIL

CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM

CAP,ELECTROLYT.
CAP,ELEC.TANTAL
CAPACITUR,CERAM
CAP,ELECTROLYT.
CAP,ELEC.TANTAL

CAP,ELEC.TANTAL
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM
CAP,ELEC.TANTAL

CAP,ELEC.TANTAL
CAPACITIR,CERAM
CAPACITIR,CERAM
CAPACITIR,FOIL

CAPACITIR,CERAM

19PF 2
INF 1%
220PF 2
33PF 2
104F-20+50

JONF-20+50
LNF 19
INF 1%
220PF 2
I3PF 2

10NF-20+30
INF 10
1gNF-20+50
220PF 2
220PF 2

I3UF-1¢+50
10MF-20+450
10NF-20+50
10NF=-20+50
6,8UF 20%

J3UF-10+50
10NF-20+50
10NF-20+50
108F-20+50
J3UF-10+50

10HF-20+50
I0NF-208+50
10KF=-20+50
LONF=20+50
33UF~10+50

LONF-20+50
10NF-20+50
108F=-20+50
10NF=-20+50
6.8UF 20%

LONF-20+50
10NF-20+50
150PF
150PF
330PF

330PF
I30PF
J30PF
1ONF=20+50
130KF 10%

470PF 10
330PF 2
10KF=-20+50
I0NF-20+50
10NF~-20+50D

220UF=~10+580
6,8UF 20%
22HF-20+310
33UF 40
6,8UF 20%

6,8UF 20%
18PF 2
10NF~-20+50
10MF-20+50

6,8UF 20%

6,8UF 20%
10NF~-20+50
IGNF-20+50

68ONF 10%
47PF 2

PMMNRAY NN

100

1¢0
160
100
100
100V

100
1t0
100
198
180

19
156V
50
10¥
16v

16¥
100
0@
100
lsv

16V
100
100
100V
100

ORDERING

4322
4822
4822
4822
4822

4822
4822
4822
6822
4322

4822
4322
4322
4822
5822

4822
4822
4822
6822
5322

4822
4822
4822
4822
4822

5822
54822
4322
4322
4822

4822
4822
4822
4822
5322

4822
4822
4822
4822
5322

5322
5322
5322
4822
5322

822
5322
6822
4822
4322

4322
5322
4822
4822
2322

5322
4822
4822
4322
5322

£322
4822
G822
5322
4822

122
121
122
122
122

122
122
121
122
122

122
122
122
122
122

124
122
122
122
124

124
122
la22
122
124

122
122

122
124

122
122
122
122
124

122
122

la2
122

122
122
122
lz2
121

122
122
122
122
122

124
124
122
124
124

124
1z2
122
122
124

124
122
122
121
122

CODE

31054
50591
31506
31067
31414

31414
3g027
50591
31506
31067

31414
3g027
31414
31506
31518

20688
315414
31414
31414
14081

20638
31414
3141%
31414
20688

31614
31414
51414
31414
20688

31614
314l4
31414
31414
14081

31414
3lel4
31085
31085
36148

34148
34148
34148
31414
40323

30034
34143
31414
31414
31414

20681
14069
30103
20945
15069

14069
31061
314l
31414
14969

16069
11414
31414
60233
31072
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POSHR DESCRIPTICH ORDERING CODE

C 2022 CAPACITOR,CERAM 1GOFF 2 100 4822 122 31504
C 2023 CAPACITOR,CERAM 100PF 2 100 4822 122 31504
€ 2024 CAP,ELEC.TANTAL &,8UF 20X% ley 5322 124 14069
€ 2026 CAP,ELE(C.TANTAL 6,8UF 20% 16V 5322 126 14069
€ 2027 CAP,ELEC.TANTAL 6,8UF 20% lev 5322 124 14069
C 2028 CAPACIT(R,CERAM ~10NF-20+50 190 4822 122 31414
C 2029 CAPACIT(R,CERAM 10NF-28+50 108 4822 122 31414
c 203 CAP,ELEG.TANTAL 4700UF~10+30 40 &822 124 70326
C 2031 CAPACITOR,CERAM 19NF=-20+50 100 4322 122 3i4l4
C 2032- CAPACITOR,CERAM 1AHF-20+50 100 4822 122 31414
C 2033 CAPACITGR,CERAM TONF-20+50 100 4822 122 31414
C 2034 CAPACITOR,CERAM 1O0NF-26+50 100 4822 122 31414
C 2035 CAPACITOR,CERAM 470FF 1t 100 6822 122 30034
C 2036 CAPACITOR,CERAM 10HF-20+50 108 4822 122 31414
€ 2037 CAPACITOR,CERAM 10HF-20+50 106 4822 122 31414
C 2038 CAPACITOR,CERAM 19HF-20+50 100 6822 122 31414
€ 203% CAPACITOR,CERAM 18PF 2 100 4822 122 310561
€ 204 CAPACITOR,FOIL 100HF 10X pov 532z 121 40323
C 2040 CAPACITCR,CERAM 18NF-20+58 100 4322 122 31414
C 2041 CAPACITOR,CERANM 10NF=20+50 100 46322 122 31414
¢ 2042 CAPACITOR,CERAM 1INF-20+510 100 4822 122 314l4
C 2043 CAPACITOR, CERAM I0NF-20+50 100 6822 122 3141%
C 2044 CAPACITOR,CERAM 1O0KF-20+50 4822 122 31414
€ 2046 CAP,ELEC.TANTAL 6,8UF 20% 5322 124 140469
€ 2047 CAP,ELEC.TANTAL §5,8UF 20 5322 124 14069
‘€ 2048 CAPACITOR,CERAM 33PF 2 4822 122 31047
C 2049 CAP,ELEC.TANTAL 6,8UF 20% 5322 124 14069
C 2050 CAPACITOR,CERAM 18NF-20+50 I00 4322 122 31614
C 2051 CAPACITOR,CERAM 10NF-20+5¢0 100 4322 122 31414
C 2052 CAPACITOR,CERAM 5,6PF 0,25PF 100 4822 122 31847
C 2053 CAPACITOR,CERAM 4,7NF 10 100 4822 122 30128
C 2054 CAPACITOR,CERAM &, 7NF 18 160 4822 322 10123
C 2056 CAPACITOR,CERAM 1ORF-20+50 100 4822 122 31414
C 2057 CAPACITOR,CERAM 10NF-20+50 100 4822 122 31414
C 20583 CAPACITOR,CERAM 1D0NF-20+50 100 4822 122 31414
C 2059 CAPACITCR,CERAM 10NF-20%50 100 4822 122 31414
C 206 CAP,ELECTROLYT. 3, 3UF-10+50 63 4822 124 20725
C 2061 CAPACITHR,CERAM LONF~-20+50 100 &322 122 31414
C 2062 CAPACITR,CERAM LTONF=20+50 100 4322 122 31414
C 2063 CAPACITOR,CERAM 10NF=29450 160 4822 122 31l41%
C 2864 CAP,ELEC.TANTAL 2,2UF 20% 16V 4822 124 10204
C 2066 CAPACI OR,CERAM 10NF-20+540 100 4822 122 31414
C 2067 CAPACITOR,CERAM 19HF-20+50 4822 122 31414
C 20568 CAPACIVOR,CERAM 1ONF-20+50 4322 122 3141%
C 2069 CAPACITOR,CERAHNM 19HF-20+50 4822 122 3141%
c 217 CAPACITOR,FOIL H8CHF 10X 5322 121 40233
C 2071 CAPACITOR,CERANM 1ONF-20+50 4822 122 3l4l4
T 2072 CAPACITAR,CERAM 10NF-20+50 5822 122 31414
C 208 CAP,ELEZTROLYT. 47UF-10+50 25 4822 124 20699
C 209 CAP,ELEZTROLYT. 10UF~10+50 €3 6822 124 20728
c 211 CAP,ELECTROLYT. 68UF-19+5¢ 16 46822 124 20689
c 218 CAPACITOR,FORIL 22NF 10% 1600V 4822 121 40196
c 219 CAPACITAOR,FOIL 22NF 16X 1600V 6322 121 40196
¢ 221 CAP,ELECTROLYT. §,7UF-10+5¢0 250 4822 14 21157
c 222 CAP,ELECTROLYT. 100UF-10%59 G0 4322 124 20715
C 223 CAP,ELECTROLYT. 150UF-10+50 16 4822 124 20586
C 224% CAP,ELECTROLYT. 150UF-10+5% 16 4822 124 20586
C 226 CAP,ELECTROLYT. §BUF-10430 6.3 4822 124 20671
¢ 227 CAP,ELECTROLYT. L7O0UF-10+30 6 4822 124 20673
C 228 CAP,ELECTROLYT. 1500F-10+50 4822 12% 20585
C 22% CAP,ELECTROLYT. 150UF-16+50 G822 124 20586
¢ 2381 CAPACITCR,CERAM 10MF-20+50 4322 122 31614
C 2302 CAPACITGR,CERAM 1O0NF=-28+50 4822 12& 31414
¢ 2303 CAPACITOUR,CERAM 10NF~20+50 4822 122 31414
€ 2304 CAPACITOR,CERAM 10NF-20+58 4822 122 3141%
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2306
2307
2308
2309
231

2311
2312
232%
2351
2352

2353
2354
2374
25090
2501

2503
2504
2506
2508
2589

251

2510
2512
2513
2514

2515
25186
2317
2518
252

2520
2521
2523
2524
2525

2526
2527
2528
252%
25310

2531
2532
2533
2534
2538

2537
2538
2539
2562
2543

2564
2547
2548
2549
2351

DESCRIFTION

CAPACITOR,CERAM
CAPACITOR,CERAM
CAP, ELECTROLYT.
CAPACITOR,CERAM
CAP, ELECTROLYT.

CAPACIT(R,CERAM
CAP,ELE(TROLYT.
POTHM, TRIMMING

CAPACIT(R,CERAM
CAPACITOR,CERAM

CAPACITOR, CERAM
CAPACITOR, CERAM
POTM, TRIMMING

CAPACITOR, CERAM
CAPACITOR, CERAM

CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACIVOR, CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM

CAP, ELECTROLYT.
CAPACITCR,CERAM
CAPACITL.R,CERAM
CAPACITIR, CERAM
CAPACITIR,CERAM

CAPACITHR, CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOIR,CERAM
CAP,ELECTROLYT.

CAPACITOR, CERAM
CAPACITOR,CERAM
CAPACITUR,CERAM
CAPACITNR,CERAM
CAPACITOR, CERAM

CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITUR,CERAM
CAPACITUR, CERAM
CAPACITOR, CERAM

CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM

CAP,ELEC.TANTAL
CAPACITOR,CERAM
CAPACITOR, CERAM
CAP,ELEC.TANTAL
CAP,ELEC.TANTAL

CAP,ELEC.TANTAL
CAP,ELEZ.TANTAL
CAPACITIR, CERAM
CAFACITIR,CERAM
CAPACITOR, CERAM

10NF=-20+50
10HF-20+50
33UF-10+350
LOWHF-20+50

4,7UF-10+50

10NF-20+50
33UF-10+50

220E CERM LIN

I0NF-20+50
10NF-20+5%

10NF-20+59
10NF-20+510

£20E CERM LIN

10NF-20+50
22PF 2

22PF 2
150PF 2
150PF 2

IQHF-20+50

10NF-20+50

1000UF-10+50

INF 10
22PF
190PF
22PF

22PF
190PF

22PF
100UF-10+50

INF 10
IQ0NF-20+50
10NF-28+50

150FPF 2

1DNF-20+50

689FPF 10
158PF 2

630PF 10

1GNF=-20+50
10NF-20+50

1ONF-20+50
10HF-20+50
10HF-20+50
104F-20+50
10NF-20+50

6,8UF 20%
10NF-208+50
I0NF=-20+50

6,8UF 20X

6,3UF 20X

&.,8UF 20X
6,8UF 20X
10KRF-20%510
18NF-20+50
1O0NF-20+50

2
2
2
10NF=20+50D
2
4
2

180
130

16
100
250

100

1%
o, 54
100
100

100
100
0,54

CRDERING CODE

4822
4822
4822
4822
4822

4822
6822
5322
822
4822

4822
4822
3322
4822
6822

4822
4822
4322
4822
822

5322
4822
4822
5322
4822

4822
4322
6322
4322
5322

4822
6822
4822
4822
4822

4822
4822
4822
4822
43822

4822
4822
4822
4822
4822

5322
4822
5822
5322
5322

5322
5322
4822
4322
6822

122
122
124
122
124

122
124
101
122
122

122
122
101
122
122

122
122
122
122
122

124
122
122
i22
122

122
122
122
122
124

122
122
122
122
122

122

122
122
122

122
122
122
122
122

124
122
122
124
124

124
124
122
122
122

311414
3lale
20688
31414
21157

31614
20683
14009
31414
31414

31414
31414
14009
31414
31063

31063
31085
31085
31414%
31414

24249
30027

31063

31504
310563

31414
31063
31504
31063
262638

30027
31414
31414
31085
31414

30053
31085
30053
31414
31414

31414
31414
31414
3l4l4
31414

164081
31414
31414
14081
14031

14081
14081
31414
31414
31414
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2552
2553
2554
2556
2557

2558
2559
2562
2563
2566

25656
2567
2568
2569
2571

2572
2573
2574
2576
2577

2578
2691
301
305
307

308
3ns
310
31l
312

313
314
315
316
317

318

419

DESCRIPTION

CAP,ELEC.TANTAL
CAPACITLR,CERAM
CAPACITIR,CERAN
CAPACITLR,CERAM
CAP,ELE!{ .TANTAL

CAP,ELEC.TANTAL
CAP,ELECTROLYT.
CAPACITOR, CERAM
CAPACITOR, CERAM
CAP,ELECTROLYT.

CAP,ELECTROLYT.
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAA
CAPACITOR, CERAM

CAP,ELECTROLYT.
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITCR,CERAM
CAP.,ELECTROLYT.

CAP,ELECTROLYT.
CAPACITOR,CERAM
CAPACITOR, FOIL

CAPACITOR.CERAM
CAPACITOR, TRIMM

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM

CAPACITOR, TRIMM
CAPACITIOR, TRIMM
CAPACITOR,CERAM
CAPACITUR, TRINM
CAPACITCR, TRIMM

CAPACITUR, TRIMM
CAPACITIR, TRIMM
CAPACITIR,CERAM
CAPACITHR,CERAM
CAPACITHR,CERAM

CAPACIVOR, CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,FOIL

CAPACITOR,.CERAM
CAPACITIR,CERAM
CAPACITIR,CERAM
CAPACITIR.,CERAM
CAPACITIR,CERAM

CAPACITOR,FOIL

CAPACITOR, CERAM
CAPACITOR, TRIMM
CAPACITOR, CERAY
CAPACITOR,CERAM

CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITGR,CERAM
CAPACITOR, TRIMM
CAPACITOR, TRIMN

CAPACITEOR,CERANM
CAPACITOR,TRIMM
CAPACITOR, TRIMM
CAFACITCR, TRINM
CAPACITOR. TRIMM

6,3UF 20%
10NF-20+50
10NF=20+50
10NF-20+50

&,8UF 20%

6,8UF 20X
33UF 40%
10NF-28+54
10NF-20+50
33UF 40%

33UF 40
1IO0NF-20+50
LONF-20+50
1ONF=20+50
1GNF=-2¢+50

33UF &40%
1ONF=-20+50
1ONF=-29+50
10NF-20+50

J3UF 403

33UF 40X
1NF 10
I04NF 10%
47PF

N

2,0-18P TRIM

47PF
15PF

15PF

12PF
3,9PF 0,25

5,5PF
5,5PF
1,5PF G,25P
3PF
3PF

TR RN

3PF
3PE
3,3PF 0,25P
27PF 2
120PF 2

129PF 2
39PF 2
22NF-20+80

2,2PF 9,25P

150NF 10%

22NF~20+8¢0
22NF-20+840
15PF 2
18PF 2
150PF 2

100NF 10%
47PF 2

2,0-18P TRIM

§7PF
15PF

2
2
15PF 2
12PF 2

=

3 9PF 0,25

5.5PF
v, 5PF

3FF
3PF
5,5PF
3FF

F

E

F

F

F

1,5PF 0.,25PF

100
400¥
500

g00
500
500
500
500

508

500
100
100

10¢
500
49

108
100V
40
40
500

500
1949

400V
509

500
500

500

580
500

506

ORDERING

5322
%4822
4822
4822
5322

5322
G822
43822
4822
5822

4822
4322
4822
G822
4822

4822
4322
4322
4822
4822

5822
4822
6822
5822
5322

4822
4822
5322
4822
4822

5322
5322
4322
5322
5322

5322
5322
4322
4822
4822

4322
822
4322
5322
4822

4822
4822
4822
4822
4322

4322
4822
5322
4822
4822

G822
4322
4822
5322
5322

4322
5322
5322
5322
5322

124
122
122
122
124

124
124
122
122
124

124
122
122
122
122

124
122
122
122
124

124

121
122
125

122
122
122
122
122

125
125
1z2
125
125

125
125
122
122
122

122
122z
122
122
121

122
122
122
122
12z

121
122
125
122
lz2

122
122
122
125
125

122
125
125
123
125

CODE

14081
31416
31414
31414
14081

14081
24945
31414
3lalé
20945

20945
31414
31414
31414
31414

20945
31414
31614
31414
20945

20%45
3co27
40012
31072
50051

31072
31197
31197
31196
31217

54027
54027
31184
54026
54026

5402%
560256
31188
30045
313438

31348
31203
30103
34198
40423

30103
30103
31197
31198
31413

40912
31072
50051
31072
31197

31197
311%6
31217
544027
54027

31184
54026
h4026
54027
54626

BAMA KOPIE
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POSHR

4520
§21
422
424
451

501
592
503
504
5067

509

511
513
517

518
51%
521
522
523

524

OGO 0000 OO0 OO0GO0 COoOOO8 OO0 OO0O0Q0 OOO00 OO0O000 OO0 OO0O0O0
o
o>
—

DESCRIPTION

CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITIR,CERAM

CAPACIT(R,CERAM
CAPACIT(R,TRIMM
CAPACIT(R,CERAM
CAPACIT(R,CERAM
CAPACITCR,TRIMM

CAPACITOR,CERAM
CAPACITOR, CERAHN
CAPACITGR, CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM

CAPACITOR, CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR,CERAM

CAP,ELECTROLYY.
CAP,ELE.TROLYT.
CAPACITIR,CERAM
CAP,ELEITROLYT.
CAPACITHOR, CERAM

CAP,ELECTROLYT.
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR, TRIMM
CAPACITIR,CERAM

CAPACITUR,CERAM
CAPACIT{R, TRIMM
CAPACITUR,CERAM
CAPACITOR, CERAM
CAPACITOR, CERAM

CAPACITOR,CERAM
CAFPACITOR,CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM

CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR,CERAM
CAP, ELECTROLYT.
CAP,ELECTROLYT.

CAPACITOR,CERAM
CAP,ELECTROLYT.
CAPACITOR,CERAM
CAPACITOR,CERAM
CAPACITIR,CERAM

CAPACITIR,CERAM
CAPACITIR,CERAM
CAPACITAR, CERAM
CAPACITOR,CERAM
CAPACITOR, CERAM

3,3PF 0,25PF

27PF 2
129PF 2
129PF 2

L1ONF-20+53

47PF 2
180PF 2

5,6PF 0,25PF

3,5PF

22KF-20+80
33PF 2

18PF 2

22HF-20+80
22NF-20+480

22HF-20+87
22NF-Z20+80
22HF-28+80
150PF 2
22NF-20+80

15UF-10450
15UF-10+50
22NF=20+80D
15UF-10+580
22NF-20+E80

15UF-10+30
22HF-206+80
47PF 2
20PF
J80PF 2

5,6PF 0,25PF

3,5PF

22NF~20+30
33PF 2
10PF 2

22HF-20+80
22NF-20+810
22NF-20+80
22HF-20+80
22NF-20+310

22NF-20+80
1508PF 2
22NF-20+80
15UF-10+50
15UF-18+50

22KF-29+80
15UF-10+5¢0
22NF-20+80
22NF-20+80
270PF 1o

2,78F 10
2,7NF 10
4,7NF-20+80
22NF-20+80D
22NF~20+80

bt et b e et et b R
oo o Oooooo
oo @ Ooooe

ORDERING

4322
5822
G322
G822
4822

4822
4822
4822
4322
5322

4822
64822
4822
4822
4822

4322
G682
4822
4822
4822

4822
4822
4822
4822
4822

4822
GR22
4822
4822
4822

4822
5322
6823
822
4822

G822
6822
4822
3822
4322

4822
6322
4822
4522
4822

6822
4822
4822
4822
4822

4822
G822
4322
653822
%322

122
122
122
122
122
122
125
122
122
125

122
122
122
122
iz22

122
122
122
122
22

124
124
122
124
122

124
122
122
125
122

122
i25
122
122
122

122
122
la2
1z2
122

122
122
122
124
124

122
124
122
122
122

122
122
122
122
122

CODE

31138
30045
31348
31348
31414

31072
50045
31352
31047
50848

38103
31067
31061
30103
30103

30103
30103
30L03
31085
30163

20687
205637
30103
20687
30103

20687
301903
31072
506845
31352

31047
50048
30103
31067
31054

30103
30103
30103
103
103

103
1085
30103
20687
20687

30103
20687
30183
3nlol
30095

30057
30057
31125
30163
3gle3

[ £ ] (R
o oo
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POSHR

&gl
802
803
804
805

8056
367
808
869
810

511
812
813
814
815

8156
318
221

OO0 OO0O00 OO0 OO0 O0

DESCRIPTION

CAPACITIR, CERAM
CAPACITLR,CERAM
CAPACITIR,FOIL

CAPACITIR,CERAM
CAPACIT{R,CERAM

CAPACITOR,CERAM
CAPACITOR, CERAM
CAPACITLR,CERAN
CAPACITOR, TRIMM
CAPACITOR, CERAM

CAPACITUR,.TRIMNM
CAPACITOR, CERAM
CAPACITOR, CERAM
CAPACITOR, CERAA
CAPACITOR,CERAM

CAPACITOR, CERAM
CARACITER, TRIMM
CAPACITCOR,CERAM

22NF-20+80
18PF 2
10HF
180PF 2
1PF 0,25PF
INF 19
56PF 2
47PF 2
4QPF
1PF 0,25PF
40PF
33PF 2
22NF-208+80
10PF 2
22NF-20+80
10PF 2
3,5PF
22NF-20+80

40
100
630V
109
109

100
160
100
100
100
40
100
40
100

49

ORDERING

G822
4822
4822
4822
4822

5822
4822
4822
4822
4822

4822
4822
4322
4822
4322

4327
5322
4322

122
122
121
122
122

122
122
122
125
122

125
122
122
122
122

122
125
122

CODE

30103
31861
41134
33352
3olo4

30027
31521
31672
56052
30184

50092
31067
30103
3165%
30103

31054
50043
30103

9-13
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integrated Circuits

POSHR

DUy ooy ooy ooogo ogopn Ogooor ooogor gooio ooooo ow

oogoog oo

451
1301

1201
1202
1203
1801
102

1363
1364
1805
1501
1502

1303
1931
2001
2002
2504

2006
2007
2008
2009
201

2011
2012
2013
2014
20146

2017
2618
2019
2021
2022

2023
20246
2026
2027
2023

202%
2631
2032
2033
2034

203&
2037
2833
20639
2051

2042
2053
2044
2046
2067

20458
2049
2051
2052
2053

DESCRITTICON

INTEGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR.CIRCUIT
INTEGR.CIRCUIT
THTEGR.CiRCUIT
TNTEGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR.CIRCUIT
INTREGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR._CSIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.(.IRCUIT

INYEGR, CIRCUIT
INTEGR.:SIRCUIT
INTEGR.:IRCUIT
INTEGR.CIRCUIT
UNIT,ELECTRICAL

INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR. JIRCUIY
IRTEGR. CIRCUIT
IRTEGR. JIRCUIT
INTEGR,ZIRCUIT
INTEGR.CIRCUIT

INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCYUIT

INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUILT
INTEGR.CIRCUIT

INTEGR,.CIRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCUIT
INTZGR.CIRCUIT
INTEGR.CIRCUIT

INTEGR.(IRCUIT
INTEGR.CIRCUIT
INTEGR.CIRCULT
INTEGR.CIRZUIT
INTEGR.CIRCUIT

N74LS1646H
SL3145E

N764LS132H
R74500N
N7451GN
GXBLOLYGP
LM3I5EN

UA 741 CH
EM73L05AC2Z
LM79L05ACZ
N74LS139N
74,504

SDSOCOM
SN745132K-00
N745151H
SN745163H-00
76L504

7415744
7415744
7415257
AD75G 1IN
R

HiF&021BF
N GLS160AN
7i1L508

N 4LSO0N
N.I321H

N 4LS00N
74L508
5.174L52%98H-00
N74LS16ZAN
74L5257

N74LS163AN
LF357NH
74L504%
M73S0EN
TALST74A

N7¢LS20N
5L74574N-00
74L730

TALLAR
SH74LS5374N-00

N74LS163AN
7415257

N74LS163AN
N74L5163AN
N74L5163AKH

N74¢L5163AN
T4L5764A
GXBlOLl1l4P
HEF402138P
75L588

IM324N
75L57¢6A
N74LS00N
SN74574H-00
N74L5140NH

ORDERIKG

5322
5322

5322
5322
5322
5322
4322

G822
5322
53z2
5322
4822

5322
53z2
5322
5322
%822

4822
G822
5322
5322
5322

4822
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
4822
5322
4822

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
4822
5322
G822
j3z22

4322
4522
5322
5322
5322

209
130

20%
205
209
c09
209

205
209
209
209
209

209
209
20%
20%
209

Zug
209
209
209
218

209
209
209
209
209

209
209
209
209
209

209
20%
203
209
209

209
209
209
2089
209

209
209
209
205
259

209
249
209
209
209

209
203
209
2089
209

CODE

&1587
14854

85201
64167
84954
86541
81472

30617
80933
836614
85839
80783

85748
85267
854653
85454
86783

80782
80732
86392
86245
61003

190495
8107¢%
84995
84823
14441

84823
84995
85537
85863
86392

85363
80861
80783
85407
867382

85569
84183
84785
85311
85869

EEBST
86352
85863
£5863
85843

35263
30782
81525
10049
B&995

BO5&7
E0782
84823
84183
§4556

BAMA KOPIE
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ooy QUUED Coobo Ogool UuoDou ogoudd Uoour Joooy Qogou opood Doggy oooogo Ooooo

2954
2056
2037
2058
205%

2061
ril.¥
2063
2064
20656

2067
2068
2069
2070
2071

2072
2073
20474
2076
2077

2078
2079
2081
2082
2082

2083
2084
2086
2087
2088

2089
2091
2092
2093
20%4

2096
2098
20%%
2101
2102

2103
2104
2106
2107
2109

2111
2112
2113
2116
2117

2118
2119
2121
2122

2123-

2124
2126
2127
2128
2124

2131
2501
2592
2503
2504

DESCRIPTION

INTEGR.
INTEGR.
INTEGR.
INTEGR.
INTEGR,

IRTEGR.
INTEGR.
INTEGR.
INTEGR.
INTEGR.

INTEGR.
INTEGR.
INTEGR.
INTEGR,
INTEGR.

INTEGR.
INTEGR.

INTEGR.
INTEGR.
INTEGR.

INTEGR
INTEGR
INTEGR.

INTEGR.
.CIRCUIT

INTEGR

IRTEGR.
INTEGR.
IHTEGR.
INTEGR.
INTEGR.

INTEGR.

INTEGR

INTEGR.
INTEGR.
INTEGR.

INTEGR,
INTEGR.
INTEGR.
INTEGR.
INTEGR.

IHNTEGR.
INTEGR.
IRTEGR.
INTECGR.
INTEGR.

INTEGR.
INTEGR.
INTEGR.
INTEGR.
INTEGR.

INTEGR.
INTEGR.
INTEGR.
INTEGR.
INTEGR.

INRTEGR.
INTEGR.
INTEGR.
INTEGR,
INTEGR.

INTEGR.
INTEGR.
INTEGR
INTEGR.
INTEGR.

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUILT
CIRCUIT

CIRNUIT
CIRCUIT
CIRCULT
CIRCUIT
CIRCUIT

IRCUIT
SIRGUIT
GIRCUIT
wIRCUIT
LEIRCULT

SIRCUIT
cIRCUIT
LIRCUIT
IRCUTIT
CIRCUIT

L.CIRCUIT
LCIRCUIT

CIRCUIT
CIRCUIY

CIRCUIT
CIRCUTT
CIRCUIT
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT
CIRCUIT
SYRCUIT
SIRCULT

JIRCUIT
CIRCUIT
CIRCLIT
CIRCUIT
CIRCUILT

CIRCUIT
(IRCUIT
(IRCUIT
(IRCUIT
CIRCUIT

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
GIRCUIT

CIRCUIT
CIRCUIT
CIRCUIY
CIRCUIT
CIRCUIT

CIRCUIT
CIRCUIT

LCIRCUIT

CIRCUIT
CIRCUIT

N74LS00N
SN74L5374N-00
N74L5163AN
74L5257
N74LS163AN

N745060N
N74LSCON
N74L&11N
P3155H-2
SH74574N-00

N74LSC00N
741504
SN74LS373H-00
LF3I57N
AD7541JH

N74LS86N
N74L5153N
7415744
N7¢S32N
7615744

HEF4021BP
750532
N74LS00N

PEOM ASSY

74LS744
SN74574N-00
H71503H
741L574%A
SM74LS1I57N-00

HIl6116LP-4
HHME116LP-4
SATE
74L508
7+L504

SII76LS3I73IN-00
SH74574N-00
N74L586N
5'174LS245H-00
Hit6116LP-4

HM6116LP-4
H:IF4021BP
741532
N74L5163AR
SN74LS5373K-00

76L5244%
TBCLO0O01J
M74L5138N
7415244
SN74L5373N-00

SN74LS5373N-00
SN74L5123N-00
P80D85-AH
76L524%
SN74LS373N-00

N74L5283N
NESD0&N
76L524%%
SKR74LS5373N-00
MN74LS5283N

LM358N
0g 0012
CA308%

ORDERING CODE

B3z22 209 84823
5322 20% B586%
5322 209 358563
3322 209 863%2
5322 209% 85863

5322 209 84167
5322 20% 84823
5322 209 834604
5322 209 10402
5322 209 84183

5322 209 34823
4322 269 80783
5322 209 86062
5322 209 20361
5322 209 846245

5322 209 84997
5322 209 85488
%822 209 BO782
5322 209 85679
4322 209 80782

4822 209 10849
5322 209 85311
5322 299 84823
5322 289 50091
5322 269 50091

4822 209 20782
5322 209 B4l83
5322 209 84321
4822 209 8L732
532 209 8543%

5322 209% B1l081
5322 209 8)081
532z 209 81528
5322 209 849%5
4322 209 80783

5322 20% 86062
5322 209 84183
5322 20% 844997
5322 209 86225
5322 209% 81081

5322 209 81081
4822 209% 10049
5322 20% 85311
5322 209 85863
532z 209 86062

5322 209 86017
5322 209 81526
5322 20% 85647
5322 209 86017
5322 209 86062

5322 209 86062
5322 209 85266
5322 209 50032
£3z22 209 8&C17
5322 209 86062

5322 209 86052
5322 209 85791
5322 209 86017
5322 20% 86082
5322 205 86052

4822 209 8la72
5322 209 85434
5322 209 84236
5322 209 81527
5322 20% 81527

9-16
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OoOUoOg Doooo

2506
2507
2508
2509
23511

2512
2513
501
601
801

DESCRIP™ ION

INTEGR.
INTECGR.
INTEGR.
INTEGR.
INTEGR.

TINTEGR.
INTEGR.

INTEGR

INTEGR.
INTEGR.

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

CIRQUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

LM3SEN
09 col2
0¢ 4ol2
Ca3086
T4L504

T4LS76A
N74L500N
ARRAY 0G-0145
ARRAY 0Q-0145
ARRAY 0Q-0145

CRDERING CODE

4822
5322
5322
5322
4822

§822
5322
5322
5322
5322

209
209
209
209
209

209
209
209
209
209

81472
85434
85484
86236
80783

80782
34823
81324
81324
31324

BAMA KOPIE
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Resistors

ARVDDA AWM WAARDN AARNA AMAOTHN AU AVIA DOTAA ADVIDXN AOAON AANODNN XNNDAOA
[
(=]
(=)
T

DESCRIFTION

POTM, CARBON
POTM, CARBON
RESISTOR,M.
RESISTOR,M.
RESISTOR,M.

RESISTOR,.M.
RESISTOR,M.
RESISTQR,M.
RESISTOR,M.
RESISTOR,M.

RESISTOR,M.
RESISTOR,M.
RESISTOR.M.
POTHM, TRIMMI
RESISTOR.M.

RESISTOR.M.
RESISTOF M.
RESISTOR M.
RESISTOF .M.
RESISTOF .M.

RESISYOF .M.
RESISTOFR,M.
RESISTOR,M.
RESISTOR,M.
RESISTOR, M.

RESISTOR,M.
RESISTOR,M.
RESISTOR.M.
RESISTOR, M.
RESISTOR,M.

RESISTOR,M.
RESISTOR,M.
RESISTOF,M.
RESISTOR,M.
POTM, TRIMMI

RESISTOD, M.
RESISTONLM.
RESISTONR,M.
RESISTOI, M,
RESISTOR,M.

RESISTOR,M.
RESISTOM .M.
RESISTOI, M.
RESISTOR, M,
RESISTOR,M,

RESISTOR,M.
RESISTOR,M.
PDTM, CARB+5
POTM, CARBOHN
RESISTOR,M.

RESISTOR,M.
RESISTGOR, M.
RESISTOR,M.
RESISTOR,M.
RESISTOR,HT

FILA
FILM
FILM

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
NG

FILM

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FIL™

FILM
FILM
FILM
FILM
NG

FILM
FILM
FILM
FILM
FILM

FILH
FILM
FILM
FILM
FILM

FILM
FILM
W,

FILM

FILM
FILM
FILM
FILM

10K
150K
116K
51,1K
51,1K

110K
3, 65K
&,Z25K
301K
311K

%, 62K
180K
12,7K
470
12,7K

2,87K
562
562

3,65K

1,54%K

1,54K

30,1

30,1
615
619

10,5K
4,02K
12, 1K

16,2K

3,65K
8,25K
2,61K

22K

20, 5K
1,4K
1,87K

3,01K

1M
4,64K
196K
5,%K
%, %9

%, 99

4,39
22K
47K
100K

48,7K
4,48K
6,19K

3,3M

2

n

]

MR

4

&

D PO e e el e et e (D b et b et e ed e o fad et el et et B et e el et et D bt b e el et e

0.1
0,1W
MR25
MR25
MR25

MR2Z5
MR25
MR25
MR25
MR30

MR25
MR25
MR25
0,5W
MR25%

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR2Z5

MR25
MRZ5
MrR25
MR25
MR25

MR25
MR25
MR25
MR3D
g.5W

MR25
MR25
MRZ25
MR25
MR25

MR3D
MR25
MR25
MR23
MR25

MR25
MR2E
0.1W
0.1W
MR25

MR25
MRZ5
MR25
MR25
CR25

ORDERING

5322
5322
5322
5322
5322

5322
53z2
5322
5322
5322

3322
4822
5322
5322
5322

5322
4822
4822
5322
5322

5322
5322
5322
4822
4822

5322
5322
5322
4822
5322

5322
5322
5322
4822
5322

5322
5322
5322
4822
4822

4822
5322
5322
5322
5322

5322
5322
s3zz
S3z2
4322

5322
5322
5322
5322
4322

181
101
116
116
116

116
116
116
11¢
116

116
116
116
191
116

116
116
116
116
116

116
1156
116
116
1146

116

Pl bk ot bt bt o et

e - Oy

(=R R Ry O et

CODE

25117
24178
54701
50672
50672

54701
B4E87
245538
54743
BE636

55648
51268
50443
14047
50443

5527%
21231
51231
54587
50588

54586
50504
50904
51232
51232

50731
55448
80572
51235
55361

54587
56558
50671
51279
14069

54643
54562
506728
51253
51246

31279
50484
55364
50583
50568

506568
50568
44025
25197
51268

50442
55367
55426
50452
72201
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AANAN RWADDA ABUXNXNX OXNVXVA AN NADNANA MHMAB[AOA ATRKAAN AXNAXA QA0 [ORAD

12935
1211
1212
1213
1214

1216
1217
1218
1219
1220

1221
1222
1223
1224
1226

1227
1228
1229%
12390
1231

1232
1233
1234
1236
1237

1238
1239
1276
1277
1278

1279
1281
1282
1283
1284

12846
1287
1288
1289
1290

DESCRIFTION

RESISTCR,M.FILM
RESISTUR.M.FILM
RESISTUGR,M.FILM
RESISTCR,M.FILM
RESISTCR,M.FILM

RESISTOR,M.FILM
RESISTOR,SAFETY
RESISTOLM.FILM
RESISTOLM.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,.M.FILM
RESISTOR,M.FILM
RESISTOR M. FILM
RESISTOR,M.FIL™

RESISTOF,M.FILM
RESISTOFR , SAFETY
RESISTOF ,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

POTM, TRIMMING

RESISTOR,M.FILM
RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FIi‘4
RESISTOR,M.FIL™
RESISTOR,M.FILM
RESISTOF,M.FILM
RESISTOR,M.FILM

RESISTGR,M.FILM
RESISTOR,M.FILM
RESISTCR,M.FILM
RESISTCGR,M.FILM
RESISTOR.M.FILM

RESISTOR.M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR.M.FILM
POTM, CARBON
POTM, CARBON
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOF.M.FiLM
RESISTOILM.FILM
RESISTOR,M.FILM
RESISTO,M.FILM

RESISTOR,M.FILH
RESISTCR,M.FILM
RESISTOR.M.FILM
RESISTORX,M.FILM
RESISTOR,M.FILM

10K
2,49K
10K
681
5,11K

1,05K
7,87K
32,4
30,1
9,09

1,4
9,53K
15,4K
30,1
1,54K

75K
7,87K
37.4K
26, 1K
33,2K

22K

2,26X%
215K
4,59

4,99

4,9%
412K
205K

§1,2K

8,06K
2K

365
412K
82,5K

29, 5K
§,02K
768
6,19K
953K

261K

2,2K

2,2K
3,16K
51,1

4,02K
3.16K
3,11K
681
8,25K

3,01K
§,09K
2,37K
3.01K
3,32K

R v v ow owom w o w w

= o000 DoOooOs [ =N =R =

M RO
e i = HEEoQ W RO WA e = el i D e P R I R

MRZ5
MR25
MR25
MR25
MR25

MR25
MR25
MRZ5
MR25
MR25

MRZ5
MR25
MR25
MR235
MR25

MR25
MR25
MR25
MR25
MR25

0.05W
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR2E
MR25

MR25
MR25
MR25
MR25
MR25

MR25
MRZ24E
MR25
MRZ5
MR3 D

MR25
0.1W
0.1W
MR25
MR25

MR25
MR25
MR23
MR25
MR2Z25

MR25
MRZ25
MR25
MR25
MR25

DRDERING CCDE

4822
5322
4822
4822
5322

5322
5322
5322
5322
5322

£322
5322
5322
5322
5322

5322
S3az2
5322
5322
5822

h822
5322
322
a3az
5322

5322
5322
5322
5322
5322

5322
4822
5322
5322
5322

5322
5322
5322
5322
5322

5322
4822
4822
s3ze2
5322

5322
5322
5322
48322
5322

4322
4322
5322
4822
5322

116
116
116
116
116

116
114
116
116
116

116
116
ilé
116
116

116
116
116
116
116

160
116
116
116
116

116

51253
50581
51253
51233
54595

54552
50458
55421
50904
50863

54562
54617
35459
50904
50586

54608
50458
56663
54651
5125%

10451
54515
50675
504351
50568

50568
S0368
55424
55387
55423

55428
51243
55422
55424
55374

5541%
54283
55527
55426
55382

54736
20456
20456
20379
56442

55448
50579
54595
51233
54558

512%6
51284
54576
51246
54085
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1617
1418
1419
1421
1422

1423
1424
1425
1626
1427

1428
1429
1431
1632
1433

1434
1436
1437
1433
1439

14490
1461
1442
1443
1444

1445
144%
1447
1448
1450

1501
1502
1503
1506
1507

1508
1509
1511
1512
1513

1314
1516
1517
1518
1519

1521
1522
1523
1524
1525

1526
1527
1528
1529
1531

1532
1533
1534
1535
1536

1537
1538
1539
1541
1542

DESCRIFTION

POTM, TRIMMING
RESISTOR,M.FILM
POTHM, TRIMMING
RESISTORM.FILM
RESISTO,M.FILM

RESISTOR,M.FIL™
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR M.FILM
RESISTOR,M.FILM

RESISTOR.M.FILM
RESISTOR,M.FILi4
RESISTOM,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTGR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILH
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOF ,M.FILM
RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOK,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FIL1

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOl,M.FILM
RESISTOR,M.FILM

RESISTON,M.FILM
RESISTO:!L, NTC

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTON, M.FILM
RESISTON,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR.M,.FILM
RESISTOR,M.FILM
POTHM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,HT
RESISTOR,HT
RESISTOR,HT
RESISTOR,M.FILM

30,1

[ T ]

P e L Lk

HANUMN - HE ORI R AR e b e b et et et R e e e e el el pd el et fd et e et e b el e e el

0,54
MR25
0,54
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MRZ5

MRE5
MR2Z5
MRZ25
MR25
MR25

MR25
MR25
MR25
MR25
MR3 G

MR25
MR30
MRZ25
MR25
MR25

MR25
MR25
MR25
MR25
MRZ5

MR25
MR25
MR25
MR25
MR2Z5

MR2%
MR25
MR25
MR25
MR25

MR25
0.5W
MR25
MR25
MR30

MR3G
MR25
MR25
MR25
MR25

MR3G
MR25
0,5
MR30
MR25

MR3D
WR37
VR37
VR37
MRZ25

ORDERING

5322
5322
5iz2
5322
5322

5322
5322
5322
5322
53z2

4322
4822
%822
4822
4322

2322
4822
5322
4322
5322

5322
%822
5322
5322
5322

5322
5322
5322
5322
5322

4822
4822
5322
5322
5322

4322
532¢
5322
5322
5322

sizz
5322
5322
5822
5322

5322
5322
5322
5322
5322

4822
5322
4822
5322
5322

4322
5322
5322
5322
5322

G322
4822
4822
4322
5322

160
116
101
116
116

116
116
116
116
116

116
116
116
116
116

116
116
116

el ot et H O —
Bt et et e e i
oo O O O OO O

Pt el et et et el
el el o A
Lol e L = o) o O

116

116
116
1458
116
1156

116
110
110
118
116

CODE

10112
54506
14011
545613
55361

54643
50726
55549
50572
54716

5125%
5125¢%
51235
51259
51259

54714
51236
50904
51246
50904

54595
51236
55276
55424
54752

54595
54762
5554%
55549
50514

51252
51232
55167
54716
55367

51268
54623
50672
55424
54651

55426
50481
50664
51282
20536

54729
34049
55448
55549
54835

51175
54637
51259
55445
55358

51279
55549
10113
54207
50434

51279
42189
62196
42207
50533
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1543
1544
15446
1547
1548

1549
1551
1552

1553

1554

101
1602
1603
1604
1606

1607
16038
1609
1611
1612

1613
161%
1616
1617
15138

1619
1700
1701
1702
1783

1704
1706
1707
1708

a

[ -

it S
- O
NS O

1714

1716
1717
1718
1719
1721

1722
1723
1724
1725
17246

1727
1728
1729
1731
1732

DESCRIFTIOH

POTM, TRIMMING

RESISTULR,M.FILM
RESISTGR,M.FILM
RESISTCLR,M.FILM
RESISTLR,M.FILM

POTM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.F-LM
RESISTOI,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILH
RESISTOR,M.FILH
RESISTOR,M.FILA

POTM, TRIMMING

RESISTOFR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOGR,M.FILM
RESISTOR,M.FILM
RESISTGR,M.FILM
RESISTOR,M.FIL™

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOGR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM

RESISTUR,M.FILM
RESISTLR,M FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOF ,M.FILM

RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOLM.FILM
RESISTOL,M.FILM
RESISTOU,M.FILM

RESISTOR,M.FILH
POTM, TRIMMING

RESISTOA,M.FILit
RESISTON,M.FILM
RESISTG!,M.FILM

100K
121K
16,2K
26, 1K
196K

iM

383K
4,99
4,99
%,99

301
12,1K
205K

10K

681

22X
38, 3K

in o wn
Rk ol it L et e
e w0 Chw peiw =
~ ~

N
Ll Bl SN M=ol L= Wl Y Y ]
~

(S N AR ) in LH Ut O ra
[l o - ]
o e

I ok pat bd ot el el bt ek el et b et e a? b bl pl O i i O RO

™
o Y b e et bl el b et e e bt Rt el el e et

0.05W
Mr25
MR25
MR25
MRZ25

G.05W
MR38
MRZ5
MR25
MR25

MR25
MR25
MiR25
MR25
MRZ5

0.5u
MRZ25
MR25
MR25
MR2Z5

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MRZ25
MR25

MR25
MRZ5
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR23

MR25
MRZ25
MRZ25
MRZ5
MR25

MREZ5
MRZ5
MR25
MRZ3
MRZ5

MR25
G, 5
MR25
MR25
MR25

ORDERING CODE

5322
5322
5322
5322
5322

4822
5322
5322
5322
5322

5322
5322
5322
4822
4822

5322
5324
5322
4822
4322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
4822
5322
5322

532z
5322
5322
5322
4822

5322
5322
5322
5322
5322

4322
G822
4822
5322
5322

53322
5322
5322
53iz2
5322

168
116
114
114
115

100
1le
116
116
116

116
115
116
116
116

141
114
116
116
l1é

116
116
116
1146
118

116
116
118
115
118

116
115
116
116
116

116
114
116
116
114

116
116
116
116
114

116
114
114
116
1146

115
100
116
116
118

lge72
54704
55361
54651
55364

161903
56761
505638
58568
20568

55366
50572
50664
51253
51233

14069
55369
54547
51253
51233

55426
55367
306646
55356
56651

50572
54576
54608
50729
54462

54451
54451
51232
54442
55549

50767
5554%
50872
54442
51281

546462
50459
54442
50767
54442

51235
51235
51253
50451
545%35

54623
10112
54442
553567
54558
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1733
1734
1734
1737
1738

173%
1741
1742
1743

1764

1746
1747
1750
1752
1753

1754
1756
1757
1758
1759

1761
1762
1763
17646
1766

1767
1768
176%
1770
1771

1772
1773
1774
17746
1777

1778
1779
1781
1782
1783

1784
1788
1787
1788
1789

1791
1792
1793
1302
1863

1804
18846
1807
1308
1809

1811
1812
1851
1852
1853

1854
1901
1504
1586
1507

DESCRIFPTION

RESISTGR,M.FI1lM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
POTM. TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILY

RESISTOR,M.FILM
RESISTOR.M.FILH
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTORP,.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOF ,M.FILM
RESISTOR,M.FILM
RESISTOF ,M.FILM
RESISTGOF ,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILF
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTORE,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FIt™
RESISTOR,M.FIL 1
RESISTOR,M.FILM

RESISTOR.M.FILM

POTM, TRIMMING

RESISTOF.M.FILM
RESISTOIILM.FILM
RESISTO,M.FILM
RESISTOQ®X . M.FILM

RESISTOR,M.FILN
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOIL,M.FILM

RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR.M.FILM

RESISTOR,M.FILM
RESISTCGR.M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTUR,M.FILM

422

511
511
4,7K

311
1,78K
1K

511
1,47K

1.1
2, 37K
T, 15K
31,1
1006

100

51,1
10K
51,1

422
51,1
2, 15K
51,1

X

1X
10K
5,11K
21,5K
10K

56,2K
6,19K
38,3K
909
&,22K

7,5K

et ot el Tt e bt el G b i et

it e b i e e e e e R el e e et 0 R e e e el e e D b et b e et e e e e e el e e

MR25
MR25
MR25
MR25
0.5

MR25
MR25
MRZ25
MR25
MR25

MR25
MR25
MR25
MRZ5
MRZS

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR2 5

MR25
MR25
MR25
MRZ5
0,5k

MR25
MR23
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR235

0.5
MR2S
MRZ23
MRZ5
MR25

MR25
MR25
MRZ5
MR25
MR25

MR25
MR25
MRZ25
MRZ5
MR25

MRZ2S
MR25
MR25
MR25
MR25

MR25
MRZ5
MR2Z5
MR25
MEZ5

ORDERING

5322
4822
4822
4322
53z2

4822
»322
4822
4822
5322

5322
5322
53z2
5322
5322

5322
4322
5322
4822
5322

5322
5322
5322
5322
4822

4822
4822
5322
5322
5322

4822
5322
5322
5322
5322

8322
5322
4322
5322
4822

5322
5322
4822
5322
53z2

5322
5322
5322
5322
4822

4822
5322
5322
5322
532z

5322
4822
53z2
5322
5322

5322
%822
4822
4822
4822

116
11¢
116
116
lag

114

116
114
116
116
116

114
116
116
116
100

116
115
116
116
116

116
116
116
116
116

189
114
116
116
116

116
116
16
116
116

116
116
116
116
116

116

115
116
il6

116
116
116
1i6
lie

CODE

50459
51235
51282
51282
10114

51282
BOB1E
51235
31282
50635

54442
54576
50757
54542
55549

55549
51253
54442
51253
544452

50459
564642
50767
54442
51235

51235
51253
54595
50451
10113

51264
55426
55369
55278
56729

54608
50536
51234%
50767
51234

16114
56729
51252
54767
54579

54657
54576
54595
55275
51284

51252
50767
55274
55274
54515

54515
51235
54192
54152
54152

54192
51253
51235
51253
51253
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DESCRIPTION

RESISTLR,M.
RESISTOR.M.
RESISTCR. M.
RESISTCR.M.
RESISTOR.M.

RESISTOR,M.
RESISTO, M.
RESISTO. M,
RESISTOR,M.
RESISTOR, M.

RESISTOR,M.
RESISTGR .M.
RESISTOR.M.
RESISTOR,M.
RESISTOR,M.

RESISTOF , M.
RESISTOR,M.
RESESTOR,M.
RESISTOR .M.
RESISTOR,M.

RESISTOK.M.
RESISTOR,M.
RESISTOR,M.

FILM
FILM
FILM
FILM
FILM

FILM
FIL#
FILY
FILM
FILM

FILM
FILY
FIL+#
FILw
FILH

FILM
FILM
FILM
FILM
FILM

FILKM
FILM
FIL™M

FOTM, CARBON

RESISTOR.M.

RESISTOR.M.
RESISTOR,M.
RESISTOR, M.
RESISTOR,M.
RESISTOR,M.

RESISTOR: M.
RESISTOR.,M.
RESISTOR,M.
RESISTOR, M.
RESISTOR,M.

RESISTOR.M.
RESISTOR,M.
RESISTOR.M.
RESISTCR,M.
RESISTOR,HM.

RESISTOR. M.
RESISTOR,M.
RESISTOR, M.
RESISTOF , M.
RESISTOE,M.

RESISTOLM,
RESISTOILM.
RES5ISTAQit, M.
RESISTLIL M.
RESISTOR.M.

RESISTOR,M.
RESISTOR.M.
RESISTC!L, M.
RESISTOIL.M.
RESISTOR,M.

FIcA

FItM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FILm

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FILM

FILM
FILM
FILM
FILM
FILM

»
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L e
(o d ot fd & ™
oMo ~Noupiio MR

O et
AARARARR Tt

P b b e et fd el T

=t g foed el Fd d o od et ad fad fed bt el e et e e [ et bl T ped el = b ] et e el et el

MR25
MR25
MR25
MR25
MRZ25

MRZ5
MR25
MRZ25
MRZ2%
MR25

MR25
MR25
MR25
MR25
MRZ5

MR25
MR23
MR25
MR25
MR25

MR25
MR235
MR25
0.1
MR25

MRZ23
MR25
MR25
MR25
MR25

MR23
MRZ5
MR25
MR25
MRZ5

MRZ25
MR25
MR25
MR25
MR25

MR25
MRZ5
MR25
MR25
MR25

MR25
MR25
MRZ25
MR25
MRZ5

MRZ25
MR25
MR25
MR25
MRZ5

CRDERING

4322
5822
4322
4822
4822

4322
4822
4822
4522
4822

5322
5322
5322
5322
5322

532z
5322
5322
5322
5322

5322
4822
4822
5322
4822

5822
5322
5322
5izgz2
4822

5322
5322
5322
5322
532z

4822
5322
4822
5322
5322

4322
4822
4822
4822
5322

5322
5322
4822
5322
5322

5322
5322
5322
53z2
4822

e e
o O O O T O o O O O O O O 0P O

R T e N N T

M e el ]

116

116
116
116
116
11¢

116
116

116
116

116
116
116
116
116

116
116
118
118
116

CODE

51235
51235
51253
51235
51253

51253
51235
51253
51235
51253

51052
zlose
55549
51452
51e52

55549
50767
50767
56579
54576

54608
51253
51253
24118
51253

51253
54595
54641
54558
51235

54661
54558
56641
54553
54646

51235
54641
51282
54192
54192

51268
51235
51235
51253
56558

54557
30451
51235
50484
55367

54442
55274
54442
50635
51282

BAMA KOPIE
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POSHR DESCRIFTICK ORDERING CODE
2029 RESISTOR.M.FILM 422 1 MR25 5322 116 58459
203 RESISTOR,M.FILM 1K 1 MR25 4822 116 51235
2031 RESISTOR,M.FILM 22 1 MR25 5322 116 50459
2032 RESISTOR,M.FILM 51,1 1 MR25 5322 116& 54442
2833 POTM, TRIMMLIKG 47K 20 0,5 5322 101 14048
2034 POTM, TRIMMING 100K 20 0.5 5322 101 15971
2036 POTM, TRIMMINKG 22K 20 0.75W 5322 101 14642
2037 RESISTOR,M.FILM 287 MR25 5322 116 54508
2038 RESISTOR.M.FILMH 287 MR25 5322 116 54506
2039 RESISTOR,M.FIL1 1K MR25 4822 116 51235
204 POTM, TRTMMING 220 2 0.53W 5322 101 14051
2040 RESISTDR,M.FILM 100 MR25 5322 116 55549
2041 RESISTOR.M.FILM 100 MR25 5322 llé 55549
2042 RESISTOR,M.FILM 1K MR25 48¢2 1lé 51235
2043 RESISTOR,M.FILM 1,%6K MR25 5322 116 54571
2844 POTM, TRIMMING 10K 2 9,5W 5322 100 10113
2045 RESISTOR.M.FILM 1K MR25 4822 116 51235

MR25 5322 116 54595
MR25 5322 116 54595
MR23> 5322 116 55368

MR25 5322 116 55363
MR25 5322 116 55368
0.75W 35322 101 14042
MR25 5322 116 50672
MR25 5322 116 55361

MR25 4822 116 51235
MR25 5322 116 50672
MRZ5 5322 116 50672
MR25 5322 116 50672
MR25 5322 116 5527%

2046 RESISTOR,M.FILM 5,11K
2047 RESISTOR,M.FILM 5,11K
2048 RESISTOR,M.FILM 383

2049 RESISTOR,M.FILM 383
2051 RESISTOR.M.FILM 383
2952 POTM,TRIMMING 22K
2053 RESISTOF,M.FILM 51,1K
2054 RESISTO,M.FILM 16,2K

2056 RESISTOF,M.FILM 1K
2057 RESISTOF,M.FILM 51,1K
2058 RESISTOF,M.FILM 51,1K
2059 RESISTOF,M.FILM 51,1K
206 RESISTOR,M.FILM 2,87K

[ ]

PRt S e e I e e e e e i b el bl e b = R A D e e O D

2061 RESISTOR,M.FILM 51,1K MR25 5322 116 50672
2062 RESISTOR,M.FILM 51.1K MR25 5322 116 50672
2063 RESISTCR,M.FILM 51,1K MR25 5322 116 50872
2064 RESISTOK,M.FILM 51,1K MR25 5322 116 50672
2066 RESISTOR,M.FILM 34,8K MR23 5322 116 54661
2067 RESISTOR,M.FIL™ 10K MR25 4822 116 51253
2668 RESISTOR,M.FIN4 3,83K MR25 5322 116 5453%
2869 RESISTOR,M.FILH 2,37K MRZ5> 5322 116 54576
207 RESISTOR,M.FILM 2,74K MR25 5322 116 50636
2071 RESISTOR,M.FILM 2,37K MR25 35322 1146 54576
2072 RESISTOF,M.FLLM 10K MR25 4822 114 51253
2073 RESISTOK,M.FILM 10K MR25 6822 116 51253
2074 RESISTGI,HT 3,3M VR25 4822 110 72281
2076 RESISTO,M.FILM 1M MR25 5322 116 55535

2077 RESISTQ!,M.FILM 2,37K

2078 RESISTOR,M.FILM 7,5
2079 RESISTOR,M.FILM 1,33K
268 RESISTOR,M.FILM 30,1

2081 RESISTOR,M.FILM 10K
2082 RESTISTOILM.FILM I,83K

2083 RESISTOR,M.FILM 237
2084 RESISTOR,M.FILM 466K

MRZ5 5322 116 54576

ME25 5322 116 544608
MR25 5322 116 55422
MR25 35322 116 50904
MR25 4822 116 51253
MR25 5322 116 5458%

MR25 5322 116 5067%
MR25 5322 116 55207

AAOORA DAATR NAUAVADT AAXRION AAXHNA AMOAVAWVN DODAAN ADNOTO 00NN D AMAAOAMONRN WAD0X ADHDAOANH0 AVAHRHAA

2086 POTM, TRIMMING 228 2 0,3Wd 5322 101 14009
209 RESISTOR,M.FILM 30,1 MR25 5322 116 50904
2091 RESISTOR,M.FILM 10 MR25 5322 116 50452
2092 RESISTOR,M.FILM 10 1 MR25 5322 1146 50452
2093 RESISTOR,M.FILM 21,5 1 MR25 5322 116 50677
210 RESISTOR,M.FILM 1M 1 MRI0D 4822 116 5127%
212 RESISTOR.M.FILM 12K 1 MR25 4822 118 51253
227 RESISTOR,M.FILM 237 1 MRZ25 5322 116 50679
2301 RESISTOR,M.FILM 16, 2K 0,1 5322 116 ©5170%
2302 RESISTOR,M.FILM 16,2K 0,1 5322 116 5170%
2303 RESISTPR,M.FILM 100K 0.1 5322 116 351703 -
2304 RESISTUR,M.FILM 11K 1 MR25 5322 116 5%623
2306 RESISTUR,M.FILM 100K 0,1 5322 116 51703



Archief RadioDatabase.nl

g9-24

POSHNR

WMAANA NANTWAT TOANN ANDVIDE AXNOIRT AALIZE NURHH WTROVA AMA[HH RN AWXNAOIGA

2307
2308
2309
2311
2312

2313
2314
2316
2317
2318

2319
2321
2322
2323
2326

2327
2328
232%
2331
2332

2333
2334
2351
2352
2353

2354
2356
2357
2358
2359

2361
2362
2363
2364
2366

2367
2368
2369
2371
2372

2373
2376
2377
2378
2379

2381
2382
250l
2503
2504

2506
2508
2509
2511
2512

DESCRIPTION

RESISTCR,M.FILM
RESISTCR,M.FILM
RESISTUR,M.FILM
RESISTOR,M,.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOI,M.FILAM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILY
RESISTOR,M.FILA
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILY
RESISTOR,M.FIL 1
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTCR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR.M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTIR,M.FILM
RESIST(R,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOF,M.FILM
RESISTO!,M.FILM

RESISTOD:H,M.FILM
RESISTOII,M.FILM
RESISTO!I,M.FILH
RESISTOR.M.FILM
RESISTOR,M.FILM

RESISTOPR,M.FILM
RESISTO,M.FILM
RESISTON,M.FILM
RESISTOKR,M.FILM
POTM, TRIMMING

11K
16,2K
16, 2K
1,96K
100

1, 98K
100
9,09K
2,61K
1,96K

1,86K

5,11K
25
619

fy11K

325
8,25K
3,83K
1,5%6K
1, %K

5,11
5,11
16,2K
16,2X
100K

11K
100K

16,2K
16,2

1,95K

1,96K
100
%,09K

2:61K
1.,96K
1,96K
5,11K
323

£§19
5,11K

825
3,25K
3,83K

1,98K

1,%6K

51,1
10K
10K

10K
1,1
190
220

MR25

MR25

MR25
MR2Z35
MRE5
MRZ25

MR25
MR25
MR2S
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MR25
MR25

MR25
MR25

MR25

MR25
MR25

MR25
MR25
MR23
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MR235
MR25
MR25
MRZ5
MR2Z25

ME25
MR25
MR25
MR25
G.5W

ORDERING

5322
5322
5322
5322
5322

5322
5322
4822
5322
5322

5322
5322
5322
4822
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
4822

5322
5322
532&
2322
5322

4822
5322
5322
5322
5322

5322
5322
5322
4322
4822

5822
5322
5322
5322
5322

116

116
116
116
116
101

CODE

54623
51704
51704
51705
55549

51705
55549
51284
50671
54571

54571
54585
54341
51232
54595

54541
34558
54589
54571
54571

34192
54192
51704
51704
51703

56623
51703
54623
51704
51704

51705
55549
51765
55549
51284

50671
54571
54571
54595
54541

51232
54595
54541
54558
54589

54571
54571
54442
51253
51253

51253
54442
55549
51052
14051

BAMA KOPIE
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2513
251%
2516
2317
2518

2519
2521
2522
2523
2524

2524
2527
a528
2529
2531

2532
2533
2534
2536
2537

2538
2539
2541
2542
2543

2544
2544
2547
2549
2551

25582
2553
2554
2337
2558

2559
2561
2562
2363
2564

2566
2567
2568
256%
2571

2572
2573
2574
2576
2577

2578
2579
2581
2582
2583

2584
2586
2587
2588
258%

2591
2552
2593
2594
25%8

DESCRIPTION

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FIL"
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FIL™
RESISTOR,M,FIL A1
RESISTOR,M.FILi
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILHM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILR

RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOF ,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FIL™

RESISTOF ,M.FILM
RESISTOF ,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FI.M
RESISTGR,M.FILM
RESISTOR,M.FILNM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTON,M.FILM
RESISTOLM.FILM
RESISTOIL.M.FILM
RESISTO!,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTO",M.FILM
POTM, TR.UMMING

RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FIilLM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTLR, M. FILM
RESISTOR,M.FILM
RESISTUR,M.FILM
RESISTCR,M.FILM

51,1
6,19K
6,19K

213
51,1

100

100
4,64K

422
100
6,19K
5,19%K
100

%, 64K
422
10K
10K
75

215
10K
10K
10K

215

75
100
42,2
220
261

l62

ig2

511
6.,1%K
6,19K

42,2
108
75
215
10K

10K
10K
215

109

ra
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MR2ZS
MR25
MRZ5
MR25
MRZ5

MR25
MR25
MRZ5
MR2E
MR2 5

MRE25
MRZ25
MR25
MR25
MR25

MR25
MR25
0.5
MR25
MR25

MR23
MR25
MRZ5
MRZ5
MRZ5

MR25
MR25
MR25
MR23

. MR25

MR25

MR25
MR25

MR25
MRZ5

MR25

MR25
MR25
MR23
MR25
MR25

MR25
MR25
MR25
0.5U
MRZ5

MR25
MRZ%
MR25
MR25
MR25

MRZ25
MR25
MR25
MR25
MR2Z5

Mi25
MEZ5
MR25
MR25
MR25

ORDERING

5322
5322
5322
4822
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

4822
G822
5322
5322
4822

4822
5322
5322
53z2
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
4822
4822
4822
5322

5322
5322
5322
5322
532z

5322
5322
4822
5322
5522

5322
5322
53ze
5322
4822

5822
4822
5322
5322
5322

116
115
116
116
116

116
116
116
iié
116

116
116
116
116
116

11e
114
19l
116
116

116
116
116
116
116

116
116
1le
116
116

[
—
o
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[
[}
(=4

116

116
116
116
101
116

118
1t
116
116
116

116
116
114
116
11¢

116
115
il%
116
116

CGDE

54492
50766
507466
51282
55426

55626
»1052
55549
50536
50536

54442
54462
55359
5535%
54541

51235
51235
14072
55278
51235

51235
54541
54442
55426
55926

55274
54462
B5569
55545
50486

50459
217401
55626
55426
51701

50484
50459
31702
51702
54459

35274
51253
51253
51253
55274

54459
55549
51652
14651
54582

50417
50417
51232
55426
55426

514852
555496
54459
55274
51253

51253
51253
55274
54459
5554%

9-25
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2597
2598
2599
2601
2602

2603
2604
2606
2607
26108

26909
2611
25812
2613
2614

2616
25617
2618
2519
2621

2622
2623
2624
2626
2627

2628
26289
2631
2632
263%

2636
2637
26338
2639
2642

2643
2645
2646
2647
2648

2649
2630
2651
2652
2653

265%
2656
2657
2658
2659

2661
2662
2663
2664
2666

DESCRIPTIONK

RESISTL{R,M.FILM
POTM, TRIMMING

RESISTGR.M.FILM
RESISTOR,M.FILHM
RESISTOR,M.FILM

RESISTOR,M.FILA
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FIL4
RESISTOR,M.FILM
RESISTOR,M.FILN
RESISTOK,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILY
RESISTOR,M.FILA
RESISTOR,M.FILA
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M._FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TRIMMING
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,HT

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTLR,M FILM
RESISTOR,M.FILM

RESISTOF,M.FILM
RESISTOR,.M.FILM
RESISTOF,M.FiLM
RESISTOR,M.FILM
RESISTOLM.FILM

RESISTOH,M.FILM
RESISTOR,M.FILH
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTON.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

42,2

220 2
26l

162

162

11
6,1%K
6,19K
42,2

100

32,2
42,2
464
464§
51,1

o T e L

51,1
8235
1K
1K
09

1K

1K
825
51,1

6,19K

6,15K

o
L
— o
[~ bt
Fal Fad
NN
e e e o el e e e e e e T = R~ N I ok o S el el el ol e el i o Bl el ol

MR25
0.5u
MR25
MR25
MR25

MR25
MR2Z2 35
MR25
MR25
MR25

MRZ25
MRZ5
MR25
MRZ 5
MR25

MR25
MR23
MRZ5
MR23
MR25

MR23
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MRZ5

MR25
MRZS
0,54
MRZ25
6.5

VR25
MRZ25
MRZ5
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MRZ25
MRZ5
MR25

MR25
MR25
MR23
MR25
MR25

ORDERING

5322
5322
5322
£3z2
5322

4822
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
4822
4822
5322

4222
4822
5322
5322
5322

5322
5322
532z
5322
53z2

5322
G822
5322
4822
5322

GE22
5322
5322
53z2
5322

5322
53z2¢
4822
4322
4822

4322
4322
4822
4822
4822

E32z
5322
5322
5322
4822

Pt b gt et

1
|
1
1

Leallrall ol # ol

116

116
116
116
116
116

116
116
116
116
116

116
116
116
116
116

116
116
116
116
116

116
116
116
118
116

1is
116
100
118
101

110
11§
116
116
116

116
116
ile
115
1146

116
116
116
116
116

116
116
116
116
116

GODE

51052
14051
56502
50417
50617

51232
55426
55426
51052
55549

51052
51452
50534
50534
54442

54442
54541
51235
51235
55278

51235
51235
54541
54442
55426

55426
34502
56442
5445%
54459

50579%
51252
19117
51282
14066

72196
55532
534661
54461
54589

55549
55276
51235
51253
51235

51282
51235
51253
51235
51282

50515
50672
50672
54651
51235

BAMA KOPIE
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2667
2668
266%
2671
2672

2673
2676
2676
2677
2678

2679
2681
2682
2691

302
303
104
30e
307

308
309
311
312
313

314
316
317
318
319

351
352
353
354
355

356
3157
358
359
360

361
362
363
364
385

366
367
368
369
379

371
372
373
374

402
493
404
406
467

408
409
511
412
413

DESCRIPTION

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILY
RESISTOR,M.FILH
RESISTOR,M.FILNM
RESISTOR,M.FILM
RESISTCR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR.M.FILM
FOTM, CARB+SU.

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESIGTOR,M.FELM
RESISTOF ,M.FILM
RESISTOF ,M.FILHM
RESISTOP ,M.FILM
RESISTOF.M.FILM

RESISTOF ,M.FILM
RESISTOF ,HT

RESISTOR,M.FILM
RESISTGR.M.FILM
RESISTOR,M,.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FIL"

POTM, TRIMMING
RESISTOR,M.FILM
POTM, TRIMMING
RESISTOR,M.FILM
RESISTOR,M.FILM

POTM, TR (MMING

RESISTO!,M,FILN
RESISTO:, M. FILH
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTO.!!,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TANDEM+SI.

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM

RESISTUR,M.FILM
RESISTCR,.M.FILM
RESISTCGR,M.FILM
RESISTOR,M.FILM
RESISTLR,M.FILM

e W W
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MR25
MR25
MR25
MR25
MrR25

MR25
MRZ25
MR25
MRZ5
MR2Z5

MRZ5
MREZ3
MRZ%5
MRZ5
0.1W

MR3G
MR25
MR25
MR25
MR3g

MR30
MR3IE
MR3§
MR25
MR3¢

MRIg
CR23
MR3O
MR24C
MR24C

MR30
MR25
MR30
MR3D
MRZ5

D.5H
MR25
0.5W
MR25
MRZ5

0.5
MR2Z5
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MRZ5
MR25
MR30
MR25

MR30
MR25
MR25
MRZ5
MR30

MR3ID
MR30
MR3Q
MR25
MR30

ORDERING

5322 116
5322 116
5322 116
5322 116
5322 116

5322 116
5322 11%
5322 116
5322 11é
5322 116

5322 116
5322 116
5322 11%
5322 1146
5322 101

4822 116
5322 115
5322 1146
3322
5322

5322
5322
5322 116
5322 1146
5322 1186

5322 11%
822 110
4322 116
5322 11s
5322 116

4822 115
4822 116
5322 116
5322 116
5322 116

5322 101
5322 1l6
5322 1101
5322 114
5322 11s

5322 101
5322 116
5322 116
3322 116
5322 116

3322 116
5322 116
5322 1
5322 1
5322 1
8322 1
5322 1
5322 1
5322 116
5322 162

4822 116
5322 11%&
5322 116
B3z2z 1146
5322 116

5322 116
5322 116
5322 116
5322 116
5322 11s

CODE

54192
54192
56192
54192
54192

54192
54192
54192
54192
54192

54192
54192
56192
56192
64018

51279
55549
54659
54459
55319

34263
35379
55139
54727
55321

55078
72212
51279
50859
50979

51279
51235
55257
55243
54708

14069
54643
14069
54643
54426

14869
54643
34558
55448
54192

50581
55359
54192
55359
58452

59452
34714
55636
50452
40081

51279
55549
56659
544655
55319

54263
553749
55139
54727
55321

9-27
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POSHR

414
416
4517
418
619

451
452
453
454
456

A57
658
459

500

501
502
503
504
506

387
508
509
511
512

513
51¢%
516
517
518

519
521
522
523
524

526
527
528
529
33t

532
533
534
535
536

537
338
539
540
541

542
543
546
547
548

AAVADAD ADADTWRD AWAMARNAN XNODNIAW NODBRND DRDVOAN VIV OALGOD XA NNONA0 NBODX

DESCRIPTIGN

RESISTOR,M.FILM
RESISTOR,HT

RESISTOR,M.FILM
RESISTO,M.FILM
RESISTO,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILY
RESISTOR,M.FILM

RESISTOR.M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM.

POTM, CARB+SU.
RESISTOR,M.FILHM

RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM

RESISTOR,M.FI%M
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOK,M.FILM

RESISTOR,M.FILM
POTHM, TRIMMING

RESISTOR.,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTCR,M.FILM
RESISTLR,M FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOF ,M.FILM
RESISTOR,M.FILM
RESISTOI,M.FILM
RESISTO.:,M.FILM

RESISTOW,M.FILM
RESISTOR,NTC

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTON,M.FILM

RESISTOR,M.FILM
POTM, TRIMMING
RESISTOR,M.FILM
POTM, TRIMMING
RESISTOR,M.FILM

806K
8,2M

99, 9%
8,25K

274%
274
274
274
274

274
274
274
108K
551

51,1
806K

12,7K
470

12,7K

&,19K
6,49K
619

511

105
22X
51,1K
5,9K

209

162

46,2
46,2
180

130
5,62K

909
51,1
51.1

909
5,62K

825
30,1

866
1,5K
30,1
402
348

249
100
509
220
309

nY

48]
HOHOM HE R R RO I S MO T o e O e e e e e

L= 2=
- e

[

4

(=N —] o
-

. w W

[~ ]
-

L B 3 4

GRDERING

332z
4822
£822
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
4822
4822
4822

3322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
6322
5322
5322
53z2

5322
4822
sizz
532z
5322

5322
5322
5322
5322
3322

Biz22
5322
532z
532z
5322

= et 4t
ot bt bt et
O I O 2 O

CODE

55078
72212
51279
50859%
50979

564584
56504
54504
545684
54504

54584
54504
5450%
45044
56462

54662
55078
504643
146067
50443

55426
54603
51232
51282
51282

54472
14069
30672
S0583
55278

50417
lpllz2
50818
50818
35549

55549
51281
55278

546462

546442

55278
51281
54541
54541
50904

54543
34054
58%04
54519
54515

56499
14011
55278
14009
55278
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549
559
551
552
553

554
558
559
568
369

571
572
573
517
581

582.

hE&3
584
586
587

600
601
602
603

604
6oé
&07
608
609

611
6l2
613
614
616

517
6138
619
621
622

623
624
626
627
625

529
631
632
633
634

&35
636
637
638
639

640
641
546
647
648

649
650
651
652
653

DESCRIPVION

RESISTOI,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FiL™

RESTISTOR,M.FILA
RESISTOR,M.FIEM
RESISTOR,M.FILN
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESTSTOP,M.FILM
RESISTOR,M.FIL#™

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

POTM, CAl BON

RESISTOF ,M.FILM
RESISTOF ,M.FILM
RESISTQF ,M.FILM
RESISTOF ,M.FILM

POTM, TRIMMING

RESISYOR,M.FILM
RESISTOR,M.FILK
RESISTOR,M.FILM
RESISTOR.M.FILM

RESISTOPR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILY
FOTM, TRIMMING

RESISTOR,M.FELM

RESISTOR,M.FILM
RESISTOR,M. FILM
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM

RESISTO,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILN
RESISTO?,M.FILM
RESISTOR.M.FILM

RESISTGi!, M. FILM
RESISTOM,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,NTC

RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM

RESISTCR, M. FILM
RESISTCR,M.FILM
RESISTOR,M.FILM
RESISTCR,M.FILM
RESISTCR,M.FILM

100

100
121
121

909
17,8K

d bt gt bt bd e b Bk b bl Bt el et e el el et |

oo

-

ocooo
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u w ow oW

MRZ25
MR25
MR25
MR25
MR25

MR25
MR235
MR25
MR25
MR25

MRZ25
MR25
MR25
MR25
MR25

MR25
MRZ5
MR25
MR25
MRZ5

0.1u
MR25
MRZ25
MR30
MR25

0,54
MR25
MR25
MR23
MR25

MR25
MEZ25
MR25

MR25

MR25
MR25
MR25
0,5u
MR25

MR25
MRE4 [
MR24E

MR25

MR25

MR25
MR25
MR25
MR25
MRZ235

MR25
MR25
MR25
0.5W
MRZ25

MR25
MRz5
MR25
9,5W
MRZ5

MR25
MR25
MR25
MRZ25
MRZ5

ORDERING

5322
5322
5322
5322
5322

2322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
3322
s3az
4822

4822
4822
2322
5322
5322

5322
5322
5322
5322
3322

5322
3322
5322
4822
53z2

5322
5322
5322
4822
5322

5322
3322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

116
11s
116
1i¢
116

116
116
116
116
116

1i6
116
116
116
116

116
116
116
116
116

191
116
116
116
116

10t
116
116
116
116

1164
116
116

116

116
1145
116
109
116

116
116
116
116
116

116
116
116
11¢é
116

115
118
116
114
116

116
116
116
181
116

114
115
11é
11§
116

CODE

55549
50452
55549
54426
54426

55278
5637
54595
56637
50583

54492
54692
50675
35549
50568

50563
50568
50568
50568
E0568

24098
564662
56442
55078
50443

14067
50643
55424
54603
51232

Bl2gz
51282
54472
14069
50672

50583
55278
50417
18112
50818

50818
50746
50746
51281
55278

54442
54442
55278
51281
54541

54541
50904
54543
34054
56904

54519
55418
54547
14011
54547

55549
50452
55549
54426
54426

9-29
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654
6538
659
661
662

663
664
668
669
671

672
673
674
676
677

4&2
683
584

70l

702
703
704
705
706

707
708
709
710
711

712
713
714
716
717

E01
8pz2
803
804%

806
807
208
2809
&ll

812
2813
&8lg
816
317

al18
819
821
823
824

AUWAXNA WHWON MOANANN HODOLT HAAATDAOHN WODNADA DDA NAVN0D WANHOD0 AHOARDN RANAQX

DESCRIPTION

RESISTOR,M.FILM
RESISTOI,M.FILM
RESISTOLM.FILA
RESISTOL,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FIL*
RESISTOR,M.FIL%
RESISTOR,M.FILA

RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, TRIMMING

RESISTOR,M.FILM
RESISTOR,M.FILM

RESISTOF,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
POTM, CARB+SH.

RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTOR.M.FILM
RESISTOR,M.FILM
RESISTOK,M.FILM
RESISTOR,M.FILM

RESISTOR,M.FILM
RESISTUR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR.M.FILM

RESISTOR,M.FILM
RESISTOR,M.FILM
RES5ISTOR.M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM

POTM,CtRB+3SW.

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOK,M.FILM

RESISTOL,M.FILM
RESISTO2,M.FILM
RESISTG:I,M.FILM
RESISTOI M. FILM
RESISTO, SAFETY

POTM, TRIMMING
POTM, TRIMMING
POTM, TRIMMING
RESISTOI,M.FILM
POTM, TR-MMING

RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,M.FILM
RESISTOR,SAFETY

]

"~ MY M D
i @HOQOE i e 0 e el el bt e el i R D R b et bl G i e bt b e e T

MR25
MRZ25
MR2S
MR25
MR2Z5

MR25
MR2Z25
MR25
MR235
MR25

MR25
MR25
0,5W
MR25
MR25

MR25
MRZ25
MRZ5
9.1H
MRZ5

MR25
MR25
MR25
MR25
MR25

MR25
MR25
MR25
MR25
MR25

MR25
MR235
MR25
MR25
MR30

0.1W
MR25
MR25
MR25
MR25

MRZ5
MR25
MR25
MR25
MRZ5

0.54W
0,54
0.54
MR25
0.05W

MR25
MR25
MR25
MR25
MR25

DRDERING

5322
5322
5322
5322
5322

5322
5322
h3z2
5322
5322

5322
5322
5322
4822
5322

5322
5322
5322
bizz
5322

5322
4822
5322
5322
5322

5322
4822
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
4822

5322
5322
5322
5322
5322

116
116
116
116
116

116
116
118
116
11¢

116
116
101
116
116

116

116
116

COBE

55278
54637
54595
54657
54637

55571
56558
54637
50583
54492

54692
50675
14048
51259
55549

50568
50568
50568
44024
55549

50535
51234
54519
58563
50555

54643
51252
50581
50568
505381

554448
554438
55448
55448
54852

454024
55448
54558
55549
55549

56426
54426
50671
55422
50458

10114
18113
14003
S0904%
10075

50904
540638
54068
54489
50453
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FGSHR DESCRIPTION CRDERING CODE
R 825 RESISTOR,M.FILM %,99 1 MR25 5322 114 50568
- R 826 RESISTOR.M.FILM 2,26K 1 MR25 5322 116 50675
R 827 RESISTOR,M.FILM 4,22K 1 MR25 5322 116 50729
R 8238 RESISTOR,M.FILM 100 H MR25 5322 116 55549
R 829 RESISTOR,M.FILY 140 H MR25 5322 116 55549
R 831 RESISTOR,M.FILM £6,6 1 MR25 5322 116 54464
R &32 RESISTOR,M.FILM 86,46 1 MR25 35322 116 54464
R 833 RESISTOR,M.FILM 909 1 MR25 5322 116 55278
R 837 RESISTOR,M.FILM 909 1 MR25 5322 116 55278
R 838 RESISTOR,M.FILM 1,21K 1 MR25 5322 116 54557
R &39 RESISTOR,M.FILM 1,21K 1 MR25 5322 1lé 54337
R 843 RESISTOR,M.FILM 631 1 MR2Z5 4322 116 51233
R 847 RESISTCK,M.FILM 94,9 1 MR25 5322 116 56466
R 848 POTM, TRIMMING 108 20 0,5W 5322 101 14011
R 849 RESISTOR,M.FILM 90,9 H MR25 5322 116 54466
R 851 RESISTCGR,M.FILM 99,9 1 MR25 5322 116 544646
R 852 RESISTOR,M.FILM 51,1 1 MR25 5322 116 54442
R 853 RESISTOR,M.FILM 51,1 1 MR25 5322 116 54442
R 854 RESISTOR,M.FILM 90,9 1 MR25 5322 116 54466
R 856 RESISTOF,M.FILM 140 1 MR25 5322 116 55568
R 857 RESIS7OF ,M.FILM 3,48K 1 MR25 5322 116 55347
R 858 RESISTOR ,M.FILM 3, 01K 1 MR25 4822 116 51246
R 859 RESISTOF ,M.FILM 1,78K 1 MR25 5322 11é 50515
R 861 RESISTOF ,M.FILM 1,78K 1 MR25 5322 116 50515
R 862 RESISTOF,M.FILM 1,78K 1 MR25 5322 116 50515
R 863 RESISTOR,M.FILM 1,78K 1 MR25 5322 116 50515
R 9 PGTM, CARB+SW. 18K 20 0.1 5322 101 40098
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Semi Conductors/Diodes

POSKR DESCRIPTION ORDERING CODE
V1 CATHODERAY TUBE D1%-125GH/117 5322 131 20093

v 100l DIOhE 0245 6822 130 30191
vV 19002 DIGDE 0L95 5322 130 30191
v 1443 DIOCDE BAV4S 5322 138 34037
¥ 1004 TRANSISTOR BC548C 4322 130 44196
V 1006 TRANSISTOR CN561 5322 130 41387
¥V 1008 TRANSISTOR BC558B 4822 130 44197
¥V 1009 TRANSISTOR BC548C 4822 130 46196
¥ 1011 TRANSISTOR BC 3580 4822 130 44196
V 1012 TRANSISTOR BC548C 4822 130 441%6
¥ 1013 TRANSISTOR B(.548C 4822 130 44156
¥ 1014 TRANSISTOR BIG58 4822 130 44237
¥ 1016 DICDE B.ilé2 4822 130 30613
¥ 1017 TRANSIYTOR B:558B8 4822 130 64197
¥ 1201 TRANSISTOR Bi:548C GE22 138 46196
¥ 1202 DIODE B.k62 4822 130 30613
¥ 1203 TRANSISTOR B'.558B 6822 130 44197
YV 1204 TRANSISTOR Bit548C 4822 130 44196
¥ 12046 TRANSISTOR Bri5588 4822 130 44197
Vv 1207 DIODDE Balé2 4322 130 30613
¥ 1208 ©DIODE Balls2 4822 130 30613
Vv 120% DIODE B.ié 2 4822 130 30613
Vv 1211 DIODE Baide 2 4822 130 30613
V 1212 TRANSISTOR BL558B 4822 130 441%7
¥V 1213 TRANSISTOR BSX20 4822 130 1705
V 1214 TRANSISTOR BC548C 4822 130 441%4
¥ 1216 TRANSISTOR BC548C 4822 130 44196
¥ 1217 TRANSISTOR BC548C 4822 130 44196
Vv 1218 DICDE BAWG 2 48322 132 30613
V 1219 TRANSISTCR Bra48C 4822 138 %4198
¥ 1221 TRANSISTOR BC548C 4822 130 454196
¥V 1222 DIODE ' LAlWE & 4822 130 30613
¥ 1223 TRAMSISTOR BC548C 48322 130 4419%%
¥ 1401 TRAMSISTOR BC548C 4822 130 44196
V 1402 TRANSISTOR BC548C 4822 130 64196
vV 1403 DIODE BAWE2 4822 130 30613
V 14064 TRAHSISTOR BL558B 4822 130 44197
V 1406 TRAHSISTOR BF199% 4822 130 4%]54
¥ 1407 TRANSISTOR BF19% 4822 130 44154
¥ 1408 DIODE Bal62 4822 130 30613
vV 1409 DIODE BAWE2 4822 130 30613
V 1411 DIODE BAWE2 4822 130 30613
V 1412 DIODE,REFERENCE BZX79-C5Vi 4822 130 34233
V 1413 TRANSISTOR BFY45 5322 130 44603
¥ 1416 TRANSISTOR BF338 5322 130 41713
¥V 1416 TRANSISTOR B3X20 6822 130 41705
¥ 1417 DIODE BAWS2 5822 130 30613
V 1419 TRANSISTOR BF450 4322 130 44237
V 1421 TRANSISTER BFT45 5322 130 44803
V 1422 TRANSISTOR BF338 5322 130 41713
V 1423 DIQDE,REFERENCE BZX79-C5V1 4822 130 34233
V¥ 1424 DIODE,REFERENCE BZX79-C3¢6 4822 130 34368
V 1426 DIODE,REFERENCE BZX79-(C36 4822 130 34368
V¥ 1427 DIODE,REFERENCE BZX79-C3é 4822 130 34368
v 1428 DIODE,REFERENCE BZX79-C75 6322 130 34685
¥ 1501 ©DIDDE BAlWS2 4822 130 30613
¥ 1502 ©DIODE BAlG2 4822 130 30613
¥V 1503 DIODE BAWS2 4822 130 30613
V 1304 DIODE 0A95 6822 130 30191
V 1506 TRANSISIOR BC548C 4822 130 44196
V 1508 DIODE BAWE2 6822 130 30613 -
¥ 1511 DIODBE BANS2 4822 130 30613 J
¥ 1512 TRANSISIOR BCE53E . 4822 130 44197 -
v

1513 TRANSISTOR BCZ248¢C 6822 130 44196
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1514
1516
1517
1518
1519

1521
1522
1501
l1o902
1603

1404
1701
1702
1703
1704

17406
17407
1708
1709
1710

1711
1712
1713
1714
1716

1717
1718
1719
1721
1723

1724
1726
1727
1728
1729

1731
1732
1733
1734
1736

1737
1738
1750
1751
1752

1753
1754
1756
1757
1758

1759
1761
17é2
1763
1764

1756
1767
1768
1769
1771

1772
1773
1774
17746
1301

DESCRIPYTIGN

TRANSISTOR
TRANSIS™OR
THYRIST!R
DIODE
DIGDE

TRANSISTOR
TRAHNSIS™OR
TRANSISYOR
TRANSISYOR
TRANSISTOR

DIODE
DIDDE
TRANSISTOR
DIODE
DIODE

DIODE

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSIS1OR
TRANSISTOR
LIODE
DRIODE

TRANSISTIR |
TRANSISTGR

TRANSISTIR, FET

DIODE
TRANSISICOR

TRANSISTOR, FEY

TRANSISIOR
TRAHSISIOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
DIGDE
DIGDE
DIODE

TRANSISTOR

TRANSISTOR

DIODE,REFERENCE

TRANSISTDR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
DIGDE
DIODE
TRANSISTOR

TRANSISTOR

TRANSISTOR,FET

DIGDE
TRANSIS 'OR
TRANSIS CR

TRANSISTOR, FET

TRANSISTOR
TRANSISYOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
DIODE
DIODE

BCS548C
BCE4&C
BSE63
BAYZY
BA¢Z21

BC548C
BUS588B
BCS548C
BC348C
BC548¢

BAWS 2
BAlG 2
BC54BC
BAKEZ
BAKGZ

BALIEZ

BC,48C
BCR48C
FC5:CB
BCR44C

BC558B
BC548C
BC54%8C
BALG2
BAMWG 2

BC548C
BC548C
BF4l0¢C
BAUS2

BC54&C

BSY78

BC5583
BC548C
BC5583
BCSS8B

BC548C
BANEZ2
BAWGZ
BAWS2
BC543C

BC548C
BZX79-C6VE
BC548C
BC558B
BC558B

BC348C
BC348C
BAWGZ
BAKHG2
BC548C

BC548C
BFeldcC
BAWG2

BC358C
BCL48C

BSV78

BC553E
BG5588
BC553B
BC548C

8C543C
BC548C
BAWG2
BAnS2

DIDDE,REFERENCE BZV46-ClV5

ORDERING

4822
4822
5322
4322
4822

4822
4322
4322
4322
4822

§822
G822
322
6322
4822

4822
4822
4822
4322
4322

4822
4822
5822
5822
4822

4822
4822
4822
4822
4822

5322
4822
4822
4822
4822

4822
4822
k822
4822
5822

5822
4822
4822
4822
6822

4322
4822
G822
4822
4822

4822
4822
4822
4822
4822

5322
4822
4822
4822
822

6822
4322
4822
4822
5322

130
130
138
130
130

130
130
13¢
139
130

130
130
130
139
130

130
130
130
130
130

130
133
130
130
130

130
130
130
130
130

139
130
130
130
130

139
130
138
1340
13¢

130
138
138
136
130

130
130
130
130
130

136

CODE

44196
54195
44247
36842
30842

4419%
46197
45419%
44194
%4156

30613
30613
44156
30613
30613

308613
44196
44196
44137
44196

441%7
44196
44196
306132
30613

44196
54196
41482
30613
44196

44093
44197
44196
44197
44157

44196
30613
30613
30613
%4196

44196
34278
54196
44197
44197

44196
44196
30613
33613
45196

44196
41482
30613
44196
45196

44093
46197
66197
4197
4196

64196
461G0%
30613
10613
34865

9-33
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CECDE NS AUy dafSad SEadd Caadd Soaad SO Cadaa gaaad Sgaaal aagans Slatas

2301
2303

2304
2106
2307
2308
2309

DESCRIPICHN

TRANSISTOR
TRANSISTOR

DIODE.[.EFERENCE

TRANSISTOR
TRARSISLTOR

DIODE, REFERENCE

TRANSISTOR
TRANSISTOR

DIODE, REFERENCE

TRANSISTOR
TRANSISTOR

DIODE,RZFERENCE

TRANSISTOR
TRANSISTOR
DIODE

DIODE
RIODE
TRANSISTOR
TRANSESTOR
DIODE

DIODE
DIDDE
TRANSISTOR
TRANSISTOR
DIODE

DIODE
BIODE
DIGDE
DIODE
DIODE

TRANSISTOR
DIODE
DIODE
DIODE
DIODE

PIODE
DIODE

DIODE,REFERENCE
DIODE,REFERENCE

DIODE

GIODE
DIQDE
DIODE
TRANSINTOR
DIODE

DIODE, REFERENCE
DIODE,RFFERENCE
DIODE, REFERENCE

DIODE
TRANSISVOR

TRANSISTOR
TRANSIS'OR
DIGDE
DIODE
DICDE

DIODE
piobe
DIODE
DIODE
DICDE

DIGDE

TRAHSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

Bit548C
Bu548C
B.'V46-C2V0
B::548C
B 5588

AVE6-C2vY
B.548C
Bi558B
BIV&6-C2VD
Bi:548C

B;5588
B.Iv46-C2VD
BU548C
BC3558B
BAWG2

BAWSZ
BAWGZ
BF324
BF3I24
BA G2

BALLZ
bBAUWGT
BF324%
BF324
BAWG2Z

BAWG 2
BAWG2
BAWG2
BAWE2
BAlWS 2

BCE48C
BAlS2
BAWG 2
BAKGZ
BARG2Z

BAWG2
Bals2
BZY46=-C1l¥5
BZV11
HSCH-1001

Br225=-200
H5CH-1001
BYX49-12010
BD237
BAKG2

BZX73-C5Y¥%
BZX75-C3V6
BZX73-C3Vé
BAaWe2
BC548C

BC5588

BDX77 SEL PAIR

BAWG2
BARkS2
BAWS2

BAWE2
BAL 62
BANG2
BAds2
BAWE2

Balls 2
oH561
BCH48C
BC548C
GN561

ORDERING CODE

4822
6822
4322
4822
4822

4822
4822
64822
4822
4822

4822
4822
4822
4822
4842

48322
4322
4322
4822
4822

4322
4822
4322
4822
4822

6822
4822
4822
4822
4822

4822
4822
4822
4822
4822

4322
4822
5322
5322
822

4822
4822
5322
4322
4322

4322
4822
4322
4822
4822

4822
5322
4822
4822
4822

4322
4822
4322
4322
4822

4822
5322
5822
5822
5322

130
130
130
139
130

130
130
130
136
130

130
130
136
138
130

138
13¢
13¢
130
13¢

130
130
130
130
1ig

130
130
130
130
130

130
110
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
158

130
130
139
138
130

130
130
130
136
130

46196
464196
31248
44196
44197

31248

44196
44197
31248
44196

44197
31248
44196
44197
30613

30613
30613
416448
41468
30613

30613
30613
41448
41443
30613

30613
30613
30613
30613
30613

44156
30613
30613
30513
30613

30613
30613
34865
34294
31689

50312
31689
31641
44235
30613

34173
30765
30765
30613
44196

44197
44899
30613
30613
30613

30613
30613
30613
30613
30613

30613
41807
541956
54194
51807
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9.35

URDERING CODE

POSHR DESCRIPTION

¥ 2311 TRAHSISTOR BC548¢C %822 130 44196
¥ 2312 TRANRSISTOR BC548C 4822 130 44196
¥ 2313 TRANSISTOR BCSE8B 4822 130 44197
V 2314 TRANSISTOR BC558B 4822 130 64197
V 2316 TRAHNSISTOR BC548C 4822 130 4419%
¥ 2317 TRANSISTOR Brs;48C 4822 130 44198
¥ 232 DIODE BY5N9 4322 130 41485
¥ 233 DIODE,REFERENCE LZX{»-C110 5322 130 34671
vV 234 DIODE BYZ#6 4822 130 30839
V 2351 DIODE BAll62 4822 130 39613
v 2352 DIODE BAKE2 4822 130 30613
¥ 2353 DIODE BAWEZ 6822 130 30613
¥ 2354 DIODE Balls2 822 130 30613
¥ 2356 TRANSISTOR ON561 5322 130 41807
V 2357 TRANSISTOR BC548C 4822 130 44196
¥ 2358 TRANSISTOR BC548C 4822 130 44196
V 2359 TRANSISTOR OH561 5322 130 41807
v 236 DIODE BY206 4822 130 30839
V 2361 TRANSISIOR BC548C G822 130 464196
V 2362 TRANSISYIOR BC543C 6822 130 44196
V 2363 TRANSISVIOR BCH58B 6822 130 44197
V 2264 TRANSISIOR BC558B 6822 130 44197
V 2366 TRANSISTOR BC54BC 6322 130 44196
¥ 2367 TRANSISTOR BC543¢C 4822 130 44196
¥ 237 DICDE BAWe2 4822 130 38613
¥ 238 DIODE BAX1i2 BO-35 5322 130 34605
v 239 DIODE BAX12Z PO-35 5322 130 34605
vV 241 DIODE BAX12 DO-35 2322 130 34605
v 242 DIQDE BAX12 DO-35 5322 130 34605
¥ 243 DIODE BAX12 DO-35 5322 130 34605
Vv 244 DIQDE BAX12 DO-35 5322 130 34605
¥ 246 DIODE BAWS2 4822 130 30613
¥V 247 DIODE BY206 %8322 130 30839
¥ 2501 TRANSISTOR BC548¢C 4822 130 44196
Vv 2562 TRANSISTOR BC548C 4822 130 44196
V 2563 TRANSISTOR BCE4BC 4822 130 441%6
V 2504 TRANSISTOR BF32¢ 4822 130 41448
V 2506 TRANSISTOR BF324 4822 130 41448
¥ 2567 TRANSISTCR BF324 6822 130 414438
vV 2508 TRANSISTOR BF324% 6822 130 61448
V 2509 TRANSISTOR BCE48C 4822 138 64196
v 251 DIODE BAX12A 5322 130 34605
¥ 2511 TRANSIS OR BCF48C 4822 130 44194
¥V 2512 TRAHNSISVOR BLL4BC 4822 130 44196
V 2513 TRANSISTOR BC348C 4822 130 44196
V 2514 TRANSISTOR BC548C 4822 130 441946
V 2516 TRANSISTOR BC548C 6822 130 44196
V 2517 TRANSISYOR BF324 4822 130 414438
¥ 2518 TRANSISTOR BF324 G822 130 41448
V 251% TRANSISTOR BF32% 4822 138 41448
v 252 DIQDE BAX1Z2A 5322 130 34605
V 2521 TRANSISTOR BC358B 4822 130 44197
V 2522 DIODE BAWGEZ 4822 130 30613
V 2523 TRANSISYOR BC553B 4822 130 44197
V 2524 DIODE BrWE2 4822 130 30613
vV 2526 DIODDE,REFERENCE B.IV1l 5322 1390 34294
¥ 2527 DIODE,HEFERENCE BI'¥46-C1V5 5322 130 34865
¥ 2528 DIODE,REFERENCE B..X79-C4V7 4822 130 34174
v 253 DIGDE B W29-150 5322 130 34711
vV 254 DICDE B W29-150 5322 130 34711
v 256 DIODE BAX124 5322 130 34605
vV 257 DIDDE BaXl2a 5322 130 34605
vV 351 TRANSISTOR B.'450 4822 130 44237
Yy 352 TRANSISTOR B§50 4822 130 44237
vV 353 TRANSISIOR Br548C 4822 130 4%19%
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9-36

POSNR  DESCRIPTION ORDERING CODE
v 35¢ DIGDE BAN62 4822 130 30513
Vv 356 DIODE Bak62 6822 130 30613
y 357  DIODE BAWG2 4822 130 30613
Y 501 DIODE BAV45 5322 130 34837
¥ 504  TRANSISTOR,FET BFS214A 5322 130 40709
y 508 TRANSISTOR BF450 4822 130 44237
v 509  TRANSISTOR BF450 4822 130 44237
¥ 511 TRANSISTOR BF&50 4822 130 44237
y 512  TRANSISTOR BF .50 4822 130 44237
Vv 513  TRANSISTOR BU5588 4822 130 44197
v 514  TRANSISTOR EC556B 4822 130 44197
v 518 TRANSISTOR BC548C 4822 130 44196
V 519  TRANSISTOR BC548C 4822 130 44196
Vv 521 DIODE BANG2 4822 130 30613
v 522 DIODE BAWG2 4822 130 30613
V 523  DIODE BAW62 4822 130 30613
V 524 TRANSISTOR BF324 4822 130 41448
v 526  TRANSISTOR BF324 4822 130 41448
v €01 DIODE BAVES 5322 130 34037
Y 6§04 TRANSISTOR,FET BFS21A 5322 130 40709
Vv 608  TRANSISTOR BF450 4822 130 44237
¥ 609 TRANSISTOR BF450 4822 130 44237
v 611  TRANSISTOR BF450 4822 130 44237
V 612  TRANSISTOR BF450 4822 130 44237
Vv 613  TRANSISTOR BCS558B 4822 130 44197
¥ 614  TRANSISTOR BL558B 4822 130 44197
¥ 616 TRANSISTOR BC558B 4822 130 44197
v 617  TRANSISTOR BC558B 4822 130 44197
Vv 618  TRANSISTOR BC548C 4822 130 44196
V 619  TRANSISTOR BC548C 6822 130 44196
v 621  DIGDE BAWS 2 4822 130 30613
¥ 22  DIODE BAWG 2 4822 130 30613
v 623  DIODE BAWG 2 4822 130 30613
V 6§24  TRANSISTOR BF32¢4 4822 130 41468
V 626  TRANSISTOR BF324 4522 130 41648
v 701  DIODE BAW62 4822 130 30613
y 702 DIODE BALG2 4822 130 30613
v 703  TRANSIS OR BC5G8C 4822 130 44196
V 704  TRANSISTOR BC548C 4822 130 44196
Vv 801 TRANSISIOR BC553B 4822 130 44197
Vv 802  TRANSISTOR BC548C 4822 130 44196
v 803  TRANSISTOR BC548C 4822 130 644156
V 804 TRANSISTOR BF199 4822 130 44154
¥ 806 TRANSISTOR BF199 4322 136 44154
v 807 TRANSISTOR BF199 4822 130 44154
v 808  TRANSIS'OR BF:99 4822 130 44154
V 809 TRANSISTOR BC348C 6822 130 46196
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101
102

201
202
2081
1401
1751

1702
501
601
1501
201

ar2
203
251
s8¢l
8p2

101
10
101
12
14
17
20
2001
2902
28

29

101
201

202

LED
LED
LED
LED

LED
LED
LED
LED
LED

LED
LED
LED

HOLDER, LAMP
LAMP, FILAMENT
LAMP,FIL AMENT
FUSE

FUSE

FUSE

FUSE
CRYSTAL
RELAY,RZED
RELAY.RZED

RELAY,REED
RELAY.REED
RELAY, REED
COIL,CORRECTION
coIL

COIL
COIL
COIL,CHUKE
COIL
COGIL

ADAPTER, VOLTAGE
SWITCH, FUSHBUT.
SWITCH,ROTARY

ADAFTER,VOLTAGE
SWITCH,PUSHBUT.
SWITGH, PUSHBUT,
SWITCH,FUSHBUT.
SWITCH,PUSHBUT.

SHITCH,FUSHBUT.
PLUG,MALE
SWITCH,S5LIDE
SWITCH,PUSHBUT.
SWITCH,PUSHBUT.

SWITCH,PUSHBUT.
SWITCH,ROTARY
SWITCH, 10TARY
TRANSFOFMER
TRANSFQIMER

TRANSFOPMER

LED CQY54/I11I
LED CQY54-I11
LED CQY54/111
CRYZ4B/ IV

CeY54/I11
CQvE4rsIIIT
CQr54,111
CeY54,111
CLYS54/111

CLYS4/T11
COY54/ 111
CuY54,111
LAMP HOLDER

FUSE 15x20
THERMAL FUSE

CRYSTAL

SAM.REED~RELAIS

LINE YOLTAGE ADAPTER

500mA

2322
5322
5322
5822

5322
5322
5322
5322
5322

5322
2322
5322

5322
532e
5322

139
130
130
130

1306
13¢
13¢
130
139

130
130
130

255
134
134

346875
34875
34875
31144

34875
34875
34875
34875
34875

34875
34875
34875

24015
44177
54177

4822 253 30017

4322

G822
4822
5322
5322
5322

5322
5322
5322
5322
5322

5322
53z2
5322
5322
5322

3322
5322
5322

5322
5322
5322
5322
5322

53z2
5322
5322
5322
5322

5322
5322
5322
5322
5322

5322

252

253
253
242
280
2840

280
2890
2319
150
281

231
281
152
156
156

272
276
273

272
276
276
276
276

276
263
277
276
276

276
273
273
145
158

148

20017

3pg23
30023
74397
24131
26099

20099
26131
26131
14015
64154

66154
65154
26092
14574
14074

10226
84076
80253

19226
29314
20314
403086
30303

30303
24076
24053
30302
30301

30304
74011
74011
40334
340674

84047

8.37
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9.3'

IEEE-488 BUS INTERFACE UNIT Al4 (PM 8955).

Capacitors:

C2401
G2402
2403
C2404
C2406
C2407

cap, electrolyt.
capacitor, ceranm
capacltor, ceram
capacitor, ceram
capacitor, ceram
capacitor, ceram

Reslstors:

R2401

resistor

Integrated circults:

D2401
D2402
D2403
D2404
D2406

integr. circuit
integr. circuit
integr. circuit
iategr., circuit
integr, circuit

Miscellaneous:

X2401
X2402

Al4
D2082

connector

socket, male

screw

gpacer

nut

IEEE interface unit
IEEE PROM assvy
Cable + connectors

10 uF ~10+50 63

1¢ nF —-20+50 100
18 nF =20+50 100
10 nF =20+50 100
10 nF =-20+50 100
10 nf =20+50 100

3,3k 2 9x0,2W
P8291A

P8293

P8293
SN74LS245N-00
N74LS139N

4822
4822
4822
4822
4822
4822

5322

5322
5322
5322
5322
5322

5322
5322
5322
5322
5322
5322
5322
5322

124
122
122
122
122
122

111

209
209
209
209
209

267
265
502
500
500
216
209
321

20728
31414
31414
31414
31414
31414

94255

81264
81265
81265
86225
85839

74062
64071
60037
10311
10312
51038
10429
20684
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BAMA KOPIE

101

P.C.B.”S AND CIRCUIT DIAGRAMS

This chapter contains the drawings of the printed circuit boards and
the circuit diagrams.

The drawings of the printed circuit boards are given in unit number
sequence. The unit numbers are given on the circult diagrams.

Circuit diagrams following the drawings of the printed circuit beards

are given in DIAGRAM number sequence, this means the same sequence as
used In the circuit descriptions chapter number 3.

References to other circuit diagrams.

____.-f""--_'""

| r———-.b

I Signals l - -l Singals

| to fn:o:1a |

{  Circuit Circuit |

el e
F— —

L ]
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AC POWER UNIT A1

13-4
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Fig. 10.1. AC power unit (Al)
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FRONT UNIT A3
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Fig. 10.3. Front unit (A3)
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FRONT UNIT A3

i
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I

MAT 1366

Fig, 10.3. Front unit (A3)
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Attenuator unit (A301)

10.4.

ATTENUATODR UNIT A30%
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Fig,.
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ATTENUATOR SWITCH A302 E‘

i 23mm

RI13
Tfesip
R&13

23mm

Emm

HADL R 306
esp Shresp 5@ r & 5q.
AL R&0B

&5mem 45mm

MAT 1375

Fig. 10.6. Attenuator switch (A302)

TIME BASE SWITCH A303

MAT 1376

Fig. 10.7. Time-base switch (A303)
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MEMORY SWITCH UNIT A304
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MAT 1377
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Fig. 10.8. Memory switch unit (A304)

LEDBAR UNIT A305
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SMOOTH SWITCH UNIT A306
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Fig. 10.10. Smooth switch unit (A306)
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MAT 1381

Fig. 10.11. Triple led unit (A307)
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11. LIST OF SIGNAL DENOMINATIONS

Signal Generated Desctiption

on unit

ABCDCHOP A305-527 Signal from pushbutton ABCDCHOP.

ALER All Address latch enable signal.

Indication from the microprocessor when address infor-
mation is applied to the bus lines.

A8=4A15 All 8 M.S.B."s of the microprocessor address bus.

ADQ-AD7 All Microprocessor address/data input/outputs.

AUPO-15 All 156 bits address bus output from microprocessor.

ADCO-11 All 12 bit address bus from the DISPLAY counter.

ADCOQ0-7 All ADC output bits 0,..7.

APCO~11 All Address pretrigger counter bits 0...11.

AUPBO=-11 All 12 bit system address bus.

AUTO AS5-524A Signal from AUTO switch.

AUXCHN All AUXCHN signal from the microprocessor, indicating that
the 4=-channel mode is active.

AVSB~AVSB All A versus B. Active in X=A/Y=B mode.

AWCO* All

AWCI* all

AWC2* All Write counter address bits 0, 1 and 2, directly
derived from the signals AWCO, AWC1 and AWCZ,

AWCO-11 All Address write counter bus output hits from the WRITE
counter.

BUSY All Busy signal from the ADC that indicates that the ADC
is converting the T&H output signal into an 8-bit
digital number.

CEP All Chip enable selection signal for the 8155 (RAM+I/0
PORTS+TIMER) from address decoder.

For addresses 6000H-7FFFH,

CHANBON A9 Channel B ON. Signal from the microprocessor,
Indicating that channel B is switched on.

CHOP1 All Chopper signal 1,

CHOP2 All Chopper signal 2.

CLADC All Clock signal for the ADC.

CLEAR A304~820 Signal from pushbutton CLEAR.

BAMA KOPIE
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11-2
S8ignal Generated  Description
on unit
CLK 2,5 MHz All 2,5 MHz clock output signal from the microprocessor.
CLWC All Clockpulse for the WRITE counter.
The WRITE counter is increased by one with CLWC.
CMO A5=81 Signal from wvertical display mode switch.
cM1 A5-S1 Signal from vertical display mode switch.
CM2 A5-51 Signal from vertical display mode switch.
CMLO All Signal derived from CMC.
CML1 All Signal derived from CMl.
CML2 All Signal derived from CMZ.
CNTUP All Count up pulses for the DISPLAY counter.,
COMPARE A304~522 Signal from pushbutton GCOMPARE.
<Q All
CR All
Cs All
CcT All Command signals from the microprocessor for the
different display modes.
single channel
dual channel
aux channel
CTB~CTB All Clockpulse for time-base dividers.
CONTCO All Control counter output bit 0.
CONTC1 All Control counter output bit 1.
CONTC2 All Control counter output bit 2.
CONTC3 All Contrel counter output bit 3,
DO-7 All 8 bit system data bus.
DO’ ~D7"’ All Adder input bits.
Do"'-n7" All Adder input bits.
DAT All Data selection signal from address decoder.,
For addresses 2000H-3FFFH.
DATUPC All Data selection signal from address decoder. (Only
active under microprocessor control).
DIGCH All Digital channel selection signal in MEMORY ON mode.

DIGCH=0, when 2 or 4 channel mode is selected.

BAMA KOPIE
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11-3
Signal Generated Description
on unit

DIR-DIR All Signal indicating that the DIRECT-mode is active,

DT All Display timing pulse.

DUAL QUT A%l Signal from the microprecessor indicating that DUAL
SLOPE is active.

DUAL IN A3-832 Signal from DUAL SLOPE switch.

bUPO~7 All 8 bit multiplexed Data—Address bus output from
microprocessot,

DUP 2 All Data/address line 2 used as enable display signal.

DUP3 All Data/address line 3 used as enable trigger signal.

EINP~-EINP All End input, Signal to indicate the end of a display
memory write cycle.

EXTCL All Signal indicating that the EXTERNAL CLOCK-mode is
active.

EXT CLOCK All Signal from EXT CLOCK input socket X6.

HOCOND All Bold and convert pulse in DIRECT-mode.

EOCONS All Hold and convert pulse in SAMPLING-mode.

HOCONSE All Hold and convert pulse in SAMPLING- and EXT CLOCK-

HOCONSE mode.

HOCONDSE All Hold and convert pulse in DIRECT-, SAMPLING- and EXT
CLOCK~mode.

HOLDOFF All Hold off signal for PRE TRIGGER counter.

HOLD OFF IN A5 Input hold-off signal for the hold-off logic.

HOLD OFF OUT All Output hold-off signal from the hold-off leglc.

HTRG All Auxiliary trigger signal (help trigger).

INT Al4(option) Interrupt signal from IEEE opticn.

108 All Address decoding signal from address decoder.
For addresses B00QH-9FFFH.

I0A All Address decoding signal from address decoder. -

For addresses AQDOOH~-BFFFH,
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Signal Generated  Description
on unit

10C All Address decoding signal from address decoder.
For addresses COQQH-DFFFH.

I0E All Address decoding signal from address decoder.
For addresses EQQOOQH-FFFFH. {(For IEEE).

IORDS All Input/output read 8, Address decoding signal for the
input shiftregister.

IOWRS All Input/output write 8. Address decoding signal for the
LED-bar unit.

IOWRA All Input/output write A. Address decoding signal for
I/0 port.

IOWRC All Input/output write C. Address decoding signal for
'I/0 port.

LATEN All Latch enable.

LDTR All Latch delayed trigger.
Control pulse for the pre~trigger latch.

LEDBCL All LED-bar clocksignal,

LOADS All Load signal for loading the WRITE counter.

LOADS All .

LOADPC All Load signal for the PRE TRIGGER counter,

LOCK AJ04-821 Signal from pushbutton LOCK.

LTXT All Textplate load signal for the input shiftregister tec
load the switch settings into the shiftregister.

LXDA All Latch signal for X-DAC.

LYDAL All Latch signal 1 for Y-DAC.

LYDA2 All Latch signal 2 for ¥Y-DAC.

MEMDUMP A305-531 Signal from pushbutton MEMDUMP.

MIN/MAXT A305-528 Signal from pushbutton MIN/MAX.

MIN/MAX all MIN/MAX signal from the microprocessor, Indicating .
that the MIN/MAX mode is active. -

MIP AlOD Maximum peak detector.
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MAP AlQ Minimum peak detector.

MUX All Multiplexer control pulse to select the WRITE counter

MUX All or DISPLAY counter.

NDRL All New data ready latch, This signal indicates that a new
signal sample is converted from analog to digital and
can be stored in the PRE-TRIGGER memotry.

OF All Qutput enable signal for PRE TRIGGER memory.

OEDM All Qutput enable display memory.

OFF All Signal from pushbutton OFF.

PO~7 All Pretrigger memory input/output data bits 0...7.

PRETRIG A305-825 8ignal from pushbutton PRETRIG,

PRTRO All

PRTRI all

PRTR2 all Pretrigger signals 0, 1 and Z from the microprocessor
for the presetting of the length of the pretrigger
mEemoery.,

QDR All Active "low'" in DISPLAY QUART - mode.

QUART A305=-5823 Signal from pushbutton DISPLAY QUART.

RCO All Ripple carry signal 0 from the first WRITE counter ic.

RC1 All Ripple carry signal 1 from the second WRITE counter ic.

RCMSB All Ripple carry signal from the most significant bit of
the last WRITE counter ic.

RD-RD All Read-mode signal.

RDUP-RDUF All Read signal from microprocessor.

RESET A304-819 Signal from pushbutton RESET,

RESDET All Reset detector signal for peak detectors.

RESIN All Reset input signal for the microprocessor.

RESUP All Reset output signal from microprocessor. Used for

reset of the 8155 and the IEEE option.
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ROMO All Read only memory Q. Selection signal from address
decoder,
For addresses 0000H-1FFFH.
ROML All Not used in this instrument.
RT1=-RT1 All Read timing signal 1.
RT2-RT2 All Read timing signal 2.
RW All Read/write timing signal.
If RW= 0, then read actiomn.
If RW= 1, then write action.
SALT All Sequential alternating.
SEQWC All Sequential write counter,
SEQWC= 0 —> DIRECT and SAMPLING I — mode.
SEQWC= 1 ——> SAMPLING II - mode.
SINGLE A304-518 S$ignal from pushbutton SINGLE.
SHAR A304~-817 Store hardware signal from pushbutton MEMORY ON,
SHAR A304-817
SHROUT All Shift register output signal containing the gettings
of the frontpanel switches,
SMOOTH 4A305-530 Signal from pushbutton SMOCOTH.
50D All Serial ocutput data signal., Used as software trigger
signal for service routine.
STA All Step A
STB All Step B
8TC All Step C
STADO All
STADIL All 3 L.8.B. s
STAD2 All
Start address display counter.
STADY All
STADI1O All 3 M.S.B.”s
STADL1 All
STADC All Start signal for the ADC,
STORE A304=-817 Logic signal derived from the MEMORY ON switch.
STORE A304~817
SYNCH All Synchron/asynchron signal from the microprocessor.

BAMA KOPIE
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TO All
T1 All
T2 All Count inputs for WRITE counter ic’s.
TR2 A3-510
TB3 A3=S10
TR4 A3=-810
TB5 A3-S810
TBH A3-810
TB7 A3-810 Signals from the TIME/DIV switch.
TBC All Time-hase setting signal C.
TBD All Time~hase setting signal D.
TBT All Time—ﬁase setting signal T.
THOUT All T&H output signal.
TIME/DIV A305~526 Signal from pushbutton TIME/DIV.
TIMER IN All Timer Input signal from digital time-base circuit.
TIMER QUT All Timer output signal for digital time-base ecircuit.
TI9 All End of quarter in DISPLAY QUART mode.
TR-TR All TRACK control signals for T&H circuit.
TRACK All TRACK command for the T&H circuit,
TRACK All
TRACK= 0 ——> Hold
TRACK= 1 ==> Track
TRAUT All Trigger automat signal.
TRGRD All TRIGGERED. Indication that triggerpulses are generated
in the trigger circuit.
TRIG All Trigger signal from the trigger circuit.
TRIGL All Trigger latch signal indicating that a trigger signal
TRIGL All ig latched.
TRRES All Trigger reset signal.
TRSHEXY all Track and hold signal.
TZRD All Timing Z-pulse in read mode.
UPCONT All Microprocessor control signal.
UPCONT All
VREF All Reference voltage for the ADC.

BAMA KOPIE
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Signal Generated  Description

on unit

WEDSP All Write enable display pulse for the display memory,
generated by the memory write logic and functioms also
as a clockpulse for the WRITE countet.

WEPTR All Write enable pretrigger pulse for the pre-trigger
memory and clockpulse for the PRETRIGGER counter,
directly derived from each NDRL pulse.

WR All Write timing signal.

WRUP All Write signal from microprocessor.

X=A/Y=R8 A305-5829 Signal from pushbutton X=A/Y=B.

X BAC All Horizontal digital to analog converter output signal.

XDACIO- All

XDACI11 All Horizontal digital to analog converter imput signals.

YDAC All Vertical digital to analog converter cutput signal.

ZAB All Z~pulse for A versus B mode,

ZDTCRT All Z-pulse for display timing.

ZEN All Z enable pulse.

ZRD=-ZRD All Z=pulse in read.

ZMOD All Z mode pulse, Blanking/unblanking pulse in STORE mode,

Ground

+ 5V

+ 12V

- 12v

20 MHz All 20 MHz output signal from oscillator.
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12.1.1.

ACCESSORTES

12-1

ACCESSORIES SUPPLIED WITH THE INSTRUMENT

10:1 Passive probe PM 89274

The PM 8927A 1s a probe with an attenuation factor of 10, designed for
real-time oscilloscopes up to 100 MHz, with BNC input jack and input
resistance 1 Mohm. The cable length of this probe is 1,5 m.

Characteristics

Electrical

Attenuation

Irnput resistance d.c.
a.C.

Input capacitance

d.c. and 1.f,

Input reactance h.f,
Useful bandwidth

Maximum rated input
voltage

Check—-zero button
probe shell

Compensation range

Environmental

Probe operates within

Temperature
Altitude

Other environmental
data

Mechanical

Dimensions

Mass

10x + 2% (oscilloscope input 1 Mohm).
10 Mohm + 2% (oscilloscope input 1 Mohm).
See graph FIG. 12.l.

11pF + 1pF (oscilloscope input 1 Mohm + 5%
paralleled by 25pF + 5pF).

See graph FIG. 12.1.

See graph FIG. 12.3.

500Vd.c. + a.,c.peak, derating with frequency.
See FIG. 12.2. 0scilloscope input 1Mohm and
voltage applied between probe tip and earthed
part of probe body,

Test voltage 1500V¥d.c. for 1 s. at a tempera-
ture between 15 and 25°C, a rel. hum. of 80%
at maximum and at sea level,

Same function as 0 position of Input coupling
switch on oscilloscope.
14 ... 40pF {input capacitance of oscilloscope).

specification over the following ranges:

~25°C to +70°C
Up to 5000 metres (15000 feet)

Same as for any PHILIPS oscilloscope the probe is
usad with.

Probe body 103 mm x 1] mm dia (max.)
Cable lenmgth 1500 mm.

Correction box 55 x 30 x 15 mm inci. BNC
Inecl. standard accessories 140 g.

BAMA KOPIE
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Matching the probe to your oscilloscope

The measuring probe has been adjusted and checked by the manufacturer.
However, to match the probe to your oscilloscope, the following
procedure 1s necessary.

Connect the measuring pin to the CAL socket of the oscilloscope.

A trimmer can be adjusted through a hole in the compensation box to
obtain optimum square-wave response. See FIG, 12.4. , 12,5. and 12.6.

12.1.3

FIG. 12.4, FIG. 12,5, FIG. 12.6.
Under—compensation Correct compensation Over—compensation

Ad justing the h.f. step response

The h.f. step response correction network has been adjusted by the
manufacturer to match an average oscilloscope input, For optimum pulse
response, however, the probe can be adjusted to match your particular
oscilloscope. Later adjustment is only necessary if the probe is to be
used with a different type of oscllloscope, or after replacement of an
electrical component.

For the adjustment, proceed as fellows:

Connect the probe to a pulse generator (rise time not exceeding 1 ns)
which is terminated by its characteristic impedance. Dismantle the
compensation box as 1s described in sectionm 12.1.5. Set the gemerator
to 100 kHz. Adjust RZ and R3 alternatively to obtain a display as
shown in FIG. 12.7. It is important that the leading edge is as steep,
and the top is as flat, as possible, Incorrect settings of R2 and R3
five a rise to pulse distortions as shown in Fig. 12.8. and 12.9.

FIG. 12.7. FIG. 12.8. FIG. 12.9.
Preset potentiometers Rounding due to Overshoot due to
correctly adjusted incorrectly adjusted incorrectly adjusted

potentiometers potentiometers

MAT 615

BAMA KOPIE
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12.1.4. Dismantling the probe (See FIG. 12.7)

The front part 11 af the probe can be screwed from the part 13. Item
11 can be 8lid from 12 and 13. The RC combination part 12 is soldered
to 13. For replacement of 12 refer to the next section.

12.1.5. Dismantling the compensation box (See FIG. 12.7)

Unscrew the ribbed collar of the compensation box to the cable. The
case l4 can be slid sideways off the compensation box. The electrical
components an the printed wiring board are accessible now,

@

FIG: 12.10: Dismantling and accessories

12.1.6. Replacing parts

12.1.6:1l:Aes5embling the probe:

A mew RC network is slid over the cable nipple, after which the cable
core is soldered om to the resistor wire. When the measuring probe is
assembled, the RC network must be at dead centre in the probe tip.

12:1:6:2:Replacing the cable assembly:

Dismantle the compensation box.

Unsolder the connection between the Iinner conductor and the printed
wiring board. Keep the frame of the compensation box steady and loosen
the cable nipple with & 5 mm spanner on the hexagonal part. Replace
the cable and and fit it, working in the reverse order.
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12.1.6.3.Replacing the BHNC:
Dismantle the compensation box.
Unsolder the comnection to the printed wiring board. Hold the frame of
the compensation box firmly and loosen the BNC with a 3/8 inch
spanner. Replace the BNC and fix it, working in the reverse order.

12,1.6.4.Replacing the probe tip

The damaged tip can be pulled ocut by means of a pair of pliers., A new
tip must be firmly pushed im.

12,1.,7, Parts list
12.1.7.1.Mechanical parts (See FIG. 12.7 and 12.8)

Items 1 to 10 are standard accessories and are supplied with the

probe,

Item Ordering number Qry Description

H 5322 321 20223 1 Earth cable

2 5322 256 94136 1 Probe holder

3 5322 255 44026 10 Soldering terminals which may
serve as a test pin in circuits

4/5 5322 310 34134 6 Set of six marking rings

6 5322 268 14017 2 Probe tip

7 5322 562 44319 1 Insulating cap

8 5322 462 44318 2 Insulating cap fir DIL measurements

9 5322 462 24019 1 Wrap pin adaptor

10 5322 264 24019 1 Spring-loaded test clip

11 5322 264 24021 1 Probe shell with check—zero button

12 5322 216 54152 1 RC network

13 5322 320 14063 1 Cable assembly

14 5322 447 61006 1 Cap

15 5322 268 44019 1 BNC connector

12,1.7.2.Electrical parts

Item Ordering code Qty Description

o7 | - 1 Part of RC network (not seperately
supplied)

c2 5322 125 54003 1 Trimmer 60 pF, 300 V

Rl - 1 Part of RC network {not seperately
supplied)

R2 5322 101 14047 1 Potmenter 470 Ohm, 207, 0,5 W

R3 5322 100 10112 1 Potmeter 1 kilo Ohm, 20%Z, 0,5 W
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12.2.

12.2.1.

o

Cl

HATELYA

FIG., 12.11. Printed wiring board showing adjusting elements, circult
diagram,

ACCESSORY INFORMATION FOR OPTIONAL ITEMS

TEEE-488 BUS - interface PM 8955.

The PM 8955 option is a general-purpose bus interface, in according
wlith the IFEE-488 standard, for use with the PM 3305 Oscilloscope.

This option enables the cscilloscope to be used in a measuring system
together with other IEEE BUS-compatible instruments,

For more detailed operating information refer to the separate booklet
of the PM 8955,

For installation instructions see information delivered with the
PM 8955.

For spare parts see chapter 9.3. in this manual.

BAMA KOPIE
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CODING SYSTEM OF FAILURE REPORTING FGR QUALITY

ASSESSMENTOF T & M INSTRUMENTS
{excl. potentiometric recordars}

The informatian contents of the coded failure description is necessary for our computerized processing of

quality data.

Since the reporting of repair and maintenance routines must be complete and exact, we give you an example

of & correctly filled-out FHILIPS SERVICE Job sheet.

@ @ @

Cauntry - Day Month Year Typenumber Nersion

@

Factory /Seriaf no.

[o]oa]o]7|8]5]

T T
{3al2] [1[s[e]ef7}s] [o]pTm[s]2[s[ofo]a]
CODED FAILURE DESCRIPTION 1)
®
Nature of calf Location Component/sequence no. Category
Installation T[sfo[6lo 7 (5] @
T T
Pre sale repair R l 0iD|6.3.1 Job complated
. ) ;
Preventive ofalz21 9 9fofofo] 4 24
Corrective ! Working time &
i mantenance : N H
. Other [ I_ i || [:m s

Detaited description of the information to be entered in the various baxes:

DCountry: Ez‘ = Bwitzerland
@Day Month Year [1]6{014]7|5]=15 April 1875

@ Type numbar/Version LCLI_ pim|3]2[6]0]0{2]= Oscilloscope PM 3260, version 02 (in later
oseillpseapes this number is placed in front of

the serial no}

@Factory/Serial number { D © mm = D0 783 These dats are men.tioned on the type plate of

the instrument

(B} Nature of call: Enter a ¢ross in the relevant box
@) Coded failure deseription

Location

CITTH

These four boxes are used
to isolate the problem area.
Write the code of the part
in which the fault occurs, e.g. unit
no or mechanical item no
of this part (refer ta 'PARTS
LISTS' in the manual ).
Example: 0001 for Unit 1

Q00A for Unit A

0075 for item 74
if units are not numbered, do not
fill inn the four bowes; see Example
Job sheet.

Compenent/ssquence no.

[TITTT]

These six boxes are intended to
pinpoint the faulty component.
A. Enter the component
designation as used in the cireuit
diagram. If the desigration is
alfa-numeric,the letters must be
written {starting from the left]
in the two left-hand boxes and
the figures must be written {in
such a way that the [ast digit
accuptes the right-most box) in
the four right-hand boxes.
1 B. Parts not identified in the
gircuit diagram:
290000 Unknown/Not applicable
950001 Cabinet or rack [text
plate, embiem, grip, rail,
graticule, e1c.}
940002 Knob {incl. dial knob, cap,
eic.]
330003 Probe (only if attached
to insteurnent}

990004 Leads and associated plugs
990005 Holder (valve,transistor,
fuse, board, etc.}

480006 Complete unit (pawv.
board, h.t unit, ete.)
$90007 Accessary {only thase
without typa numbert
820008 Documentation {manual,
supplement, etc.)
290008 Foreign object

A0 Miscellanzous

(D Job completed: Enter a cross when the job has been completed.

Category

]

D Unknown, not applicable (fault
not present, intermittent or
disappeared}

1 Software error

2 Readjustment

3 Electrical repair {wiring, solder
joint, etc.)

4 Mechanical repair {polishing,
filing, remachining, ete.)

5 Aepiacermnent {of transistor,
resistor, wte.)

6 Cleaning andfor lubrication

7 Operator error

8 Missing items {on pre-sale test}

8 Enwvironmental requiremeants are
not met

& Warking time: Enter the otal number of working hours spent in connaction with the job (excluding

travelling, waiting time, etc.), using the last box for tenths of hours.

.-E = 1,2 working bows {1 h 12 min.]
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Sales and service all over the world

Algar: Bursau de Llalkan Phillps,
24 bis Rua Bougainviile,
E1 Mouradia, Alger; tai.: BE5672

Argentine: Philips Argentina 5.4,

Cassila da Corven 3478, (Cantral), 1430 Rusngs Adres;

teh {1170-12421/70-2325/2306/84588

Aastraiin: Philips Scientific & Industrial
Equipment Division, Centre Court,

25 - 77 Paul Streat, #.0. Box 119,

North Ayde/NSW 2113; tel, (2)888-8222

Bargla Cwah: Phiiips Bengla Desh Ltd.,
F.0. Bex 62; Aamna, Dacca; tal. 283332

Beigii/Batgique: Philips and MBLE associates,
Fhilips Scimntitic angd industrial Equipment Division;
B0 Rue des Dawx Gares; 1070 Bruxellae,

tel. [2} 523.00.00

Bolivia: Industrias Balivianas Philips 5.4,
Capdn Postal 2064, La Paz;
reh.; S0028/55270/55604

Brasit: Philips Do Erasil Ltda,

Avarida 9 de Julno 5325 Caixe Postal 8651;
CEP 01407 - Sao Poulo (SP);

tel, 2825732

Service Cantra:

Sisternas Profissionais

Ruz Armador Buena, 474,

Caixa Postal 3163 - 8. Amara

CEP DA752 - S1c Amara (5.P.);

al. 1111 2476522

Canzdn: Philipy Test and Measuring | netruments Inc.,
& Letwyn Rosd,

Taronto (Ontarinl MEA-1K2;

tal, {416) 789-7188

Chile: Philips Chiléna 8.4,
DQivisian Professicnal, Avda. Senta Marie 0760;
Casilla Postsd 2687, Santiage de Chile; tel, 770038

Colembin: Industrias Philips de Columbia 5.A,,
Calle 13 nop. 5139, Apartado Aereo 4282,
Bogota; tel, 2E00600

D k: Philipy Elek ik-Systarmdr ASS,
Add, tar Indusiri og Forskning; Strandlodsve; 4,
P.0. Box 1819, 2300 Kébenhavn 3,

tal. {1} 572222

Dwutschiand {Bundesrepublik); Philips GmbH,
Unteenstmanshartich Elaktronik fir
Wistanschaft und Industrie, Miramstrasse 87,
Pogtfach 310 320; 35 Kawel-Batienfausen;
tel, [561] 5010

Equador: Fhilips Ecuador .4,
Cacilla 343, Quita; tel. 2IH0E0

Eqypi: Redident Delagate OFfice of Philips Industries,
§ Sharif Street, Corner Etoui. P.O_ Box 1687, Cairo;
tel. 75411B/754250/754077,

Eire: Phillps Elwetrical {Ireland) Ltd.
Newstead, Clonkeagh, Dublin 14; tel, (1) 603355

Espaifa: Philipz Ibirica S.AE.,

Drpto Aperstos de Madida, Martinez Villerpas 2,
Apertado 2085, Madrid 27,

tab (1) 4042200

Sarvige Contra:

Opto Tco. de [nstrumentacidn,

Calle de Albasanz 75, Madrid 17;

tel, (1} 2047100

Ethiopia: Philips Ethiopia (Priv, Ltd. Co.),
Rac Ababe Araguay Avenug,

P.0.8. 2565,

Addis Ababa; tal, 448300

Finland: See Suomi

Franae: .4, Philips Industriniie +t Commerciale,
Divhiion S&|,

105 Rue de Parts, 83 002 Bobigny;

ted, (1) 4301111

Great Britain: Pye Unicem Ltd., York Sereet,
Cambridge CB1-2PX, tel. (223} 368866
Service Centre;

Beddington Lans, Croydon, Surmey CRIAEN;
tel. {1} 8843570

Grasca: See Hellm

Hwllas: Philips §.4, Hellinigque,
B4 Avenue Syngrou, PO, Box 163,
Athens A03; 1l {1] 9215311

Hong Kang: Philips Hong Kong Ltd.,

P.OB. 2108, 51 Gearge’s Building, 2151 floor,
MHong Koag ety tab (5) 249246

Servicy Centra:

Hopewsil Centre, 18th floar,

Ne. 17, Kennady Road,

Wenchai, Hong Keng;

. (B} 283575

india: Peica Electronics & Electrisls Ld.,
5&| Equiprmens, Shivsagar Estate,

Block A", Dr_ Annie Besant Road,

F.0.B. 8558, Worll, Bombay 4000 18 {WB):
tel, X1431

Indoresia: F.T_ Fhilips Development Corporation,
Jalan Leav_ Jen Haryone MT, Kav. 17,
P.G.B, 2287, Jakarta-Selatan; teh. [21) B2CB08

Iran: Philips lran Lad., P.OB. 1297, Teharan;
tel. GEZIBT/E

Tewq: Phitips Iraq W.L.L., Munir Abbas Building,
4th figor; South Gate, P.O. box 5749, Baghdad;
. BEB0405

Ieland: Haimilisieaki 5F, Saetin B, Reykjavik:
el 24000

lalas Canarias: Philips Ibdrica S AE .,
Triana 132, Las Palmas, Casitia 3047,

‘Santa Cruz de Tenerife

Talia: Philips &.p.A., Sezione S21/TEM,
Wlale Edveria 2, 20062 Monza; rel, {39) 36351

Japan: See Nippon

Jordan: Philips Delegate Office,
P.0. Bax 35268, Amman; tel, 43998

Kanyn: Philllps (Kenya) Ltd.,
1 Kaiou Aosd, Industrial Ares,
F.OB. 30554, Mairobi; tel, 557399

Kuwsit: Delagute Office of Phelips Industries,
P.0. Box 3801, Safat, Kuweit; 1), 42B678

Lebancn: Philips Middle East 5.4 AL,
P.O. Box 11674, Bairut, . 382300

Matayrin: Philips Melaysiz 5dn Bhd.,
Lot 2, Jalan 232, Section 14,

P.CL Buox 2163, Petaiing Jaya,
Selangor; tel, 574411

Mixiea: Philips Maxicana S.A. de TV

v, Cientifice Industrial, Calle Durango 167,
Apartade Postal 24328, Mexico 7 {D.F).
tl. 544.91-08

Moraezo: 5.4.M.T.E L. .Cew Banageng,
B.F, 10896, Casablanca; tel. 302182

MNuderdand: Philips Nedarland BV,
Hoofdgraep PPS, Baschdijk 525, Gebouw VB,
5600 VB Eindhoven; tel. 783333

Sarvice cantra ¢

Trchnische Service Prof, Aktivitaiten
Hurksestraat 42, Gebouw HER,

BE00 MC Eindhowen; tal. 723084

Kad. Antillan: Philips Antilena MW,
Patbus 523, Willernsrad, Curagaa;
tel, PETBSITATE

Mew Zeaslwrd: Philips Electrical Industries of N.Z. Lrd.,
Eciantitic and Ingustrial Equipment Division;

Harlar Street, PO, Box 2087,

Naenan, Watlington, tel. 678633

Migaria: Associsted Etestronic Froducts {Migeriah Lid.,
Ikorodu Aoad, P.O.8. 1921, Lages; tel. GD0160/81

Nippon: NF Treding Co. Ltd.,

Kirimoto Sidg. 11-2,

Twnahimg Higasta 1 - Chome, Kohokuku,
Yokohama

MNovga: Martk A5, Philips,

Industri og Farskning, Essendrops gate 5,
Postboks 5040, Cain 3: tel, {2] 463890
Service Centre;

Poytboks 1 Manglerud, Oslo §: M, (2} 336270

Deaterraich: Oestgrreichische Philips Industria GmbH,
Abtailung kndustrie Elaktronik,

Braitenfurtevstrassa 218, A.1230 Wien;

el (2221841811415,

Pakistan: Philips Electrical Co. ol Pakistan Ld.,
El-Markz, M_A_ tinnach Road, P.OB. 7101,
Karaghi 3; tel. 70071

Paraguay: Philips del Paraguay 5.4,
Casilia de Corro 605, Asuncion;
tel. 4804E/48915

Perd: Philips Peruana 5 A

Av, Alfunso Ugarte 1258
Apartado Aereo 1847, Lime 100, tel. 328070

Philippines: Philips Industrisl Daveloprment Inec.,
2245 Pasong Tamo, P.O 8, 811,
Makari Rlzal, 3718, Manila; 1¢f. BEBYS 1/868050

' Portugal: Philips Portugussa SARL .,

Av. Eng.® Duarte Pachieco 6, Apartade 1331, Lisboa 1000;
tah. [19) BB3121/9

Garvige Cantrs:

Sarvicos Téemicos Profissionais, Duturela,

2795 Linda-a-Vaiha; tel_ {18} 2180071

Sanudi Arabia: Delagata Office Philipa Industries,
Sabrgen Blgl., Airport Acad, PO, Box 9844,
Riyadh; tal. 4777808/4773483

BAMA KOPIE

Scimemwiz-Suitse-Syizrsca: Phifips A G,
Allmendstrasse 140, Postfach CH-B027 2irich;
ted, [1) 4582211/4882520

Singapars: Philips Singapora Private Lid.,
Lareng T, Tao Payoi, 11t floor,

P.0. Box 340, Toa Paysh Caniral Post Offica,
Singapore 1231: tal, {2) 538811

403 Crelta Housa, 4th flosr,

No. 2 Alexsndra Road,

Singapore 0315; tel. 2712555

South Africa: South African Philips (Pty) Ld.,
2 Herb Sereet, New Doornfontain, P.OB. 7703,
Johannessueg 2000; tel. [11) 6140411

Sauth-Kores: Philips E:eetronies {iorea) Led,,
F.Q. Box 3680, Sequl; te1, 794 4202

Suomi: Oy Philips Ab_,

Kaivokaiu 8,

P.O. Box 10256,

00101 Helsinki 10; ted, 17271
Service Cantra:

P.Q. Box 11, SF-02631 Espoo 83;
tal, 10} 523122

Ewerige: Svenska A.B. Fhilips,
Philips Industrialektranik, Lidingdwigan 50,
Fack, 511684 Stockcholm; tel. {8) 636000

Syrin: Philips Mayen-Orient 5 A, Bus Farders 73,
Irmeuble Kossas and Sedets, B.P, 2443, Damas,
tel, 118605/721650/ 228003

Taiwan: Philigs Taiwan Lz,
San Min Building, P.C. Bax 72978, Taipei;
el [2} BEIITIT

Tanzanin: Philips (Tanzania) bod. | .
Box. 20104, Dar es Salzam; ted. 2967 1/2 o

Thadiand: Phillps Electrical Ca, of Thailand Ltd.,
283 Silom Road, P.0O. Box 861, Bangkok §;
al, 2335330/

Tunisin: 5.T.0.E.T., 32 bis. Rue Ben Ghedhaham,
Tunis; tel, 244268/243025

Tirkiye: Turk Philips Ticarst AS.,
Pasta Kutusy 504, Bevoaiu,
Istanbul 1; tel, 436810

Linited Arab Emirates: Philips Onlegote Office,
P.0. Box 2567, Dubai; tel. 220641/220842

. Uruguay: industrias Phitips del Liraguay S.A,

Avadn Uruguay 1287, Casilie de Correo 294,
Montevidea; 1. 915641/44

U.sA:

Prilips Test and Measuring Inptruments lne.,
Califormia, Garden Grove 92645

12882 Valley Visw Strast, Suite 9;

tel. : {213) 584-8741/ {714) §98-5000
Calitorma, Mliipltas 95035

489 Valley Way;

tel. [408) 046-6722

Fiorida, Crisnda 32806

750 5 Orangs Blassom Trait, Suite 208;
tel. [306) 4228131

decrgla, Marcross 30071

7084 Papchires Industrial Bled., Suite 220;
1el. (404) 586-0238

Hingis, Elk Growe Village 50007

175 Scott Street;

el (312) 640-7B60

Museac:huatts, Waburn 31801

21 Dlympia Avenue;

l, (B17) B3E-3872

Minnesots, Minnsapolis 55420

7801 Metro Parkway, Suita 108;

el (B13) AG4-2426

New Jarswy, Mahwah 07430

85 McKaee Drive;

. (201} 520.3800, Toll-free {800) 6317172

Wi | i ¥ Phitipt 5.A.,
Apartado Aerec 1167, Caracas 107;
. {2} 393811/353633

Zwre: S AMES.ZARL., BP. 18636, Kinshan,
tel. 31887/8

Zamboin: Philips Elactrlcat Zambla Lid,
Mwenbeshi Road, P.O.B, 31878, Luwka;
wl, 2TA511/218701

Zimbatwwen: Philipa Electrical (PVT) Ltd.,
62, Limtaki Road, F.O. Box D94, Bevarley/Salitbury;
el 47211

For informetion an changs of addres:

M.V, Philips” Gloeilempanfabrigken,

Tast and Measuring Ingruments, Building TQ [E)-4,
5800 MO Eindhoven - The Nether ands ’

For countria not {fted: P
N.W. Bhitipy” Gioeilampentebrinken, S&| Export;

Tact and Massuring {nstrumaenes . Building TQINI-3,

&0 MD Eindhaven - The Netheriands

TRM/3I0401





