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For model SMY43 the following limit values are valid for diagnostic points or module tests:

1.

Supplement
to Service Manual
SIGNAL GENERATOR
SMY43
1062.7805.43

1062.5502 Chapter 6.3.1.2
Table;
Diagnostic point 15 (Sp.fct.115): max. .5V, max. 21.5V

1062.6409 Chapter 7.4.4
VCO control voltage continuously rising from about 1V to about 20V in frequency range
780.000 001 to 1040MHz

1062.6409 Chapter 7.4.4
Table:
VCO2 RFS00MHz, 780MHz min. 1V, 1040MHz max. 21V

1062.6409 Chapter 7.4.5.4
Table:

780MHz 1V to 2V
1040MHz 18.5V to 21V

1062.5502 Chapter 7.4.13.1
Diagnostic point 15: min. .5V, max. 21.5V

1062.7805.43 A
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6 Repair

6.1 List of Modules and Function Description

_ Vodule German/ " English "~ AbbreviatiGn Part No
Al Tastatur/Anzeige Keyboard/Display FRONT 1062.6809

A2 Rechner Controllier CPU 1062.6309
a4 Synthese Synthesis YSYN 1062.6409
A5 Ausgangsteil 1GHz Output Unit 1GHz OPUY01 1062.6209
Ausgangstell 2GHz Output Unit 2GHz OPUY(2 1062.7005
Ab Eichleitung Attenuator 1GHz ATTO1 0826.5065
Eichleitung Attenuator 2GHz ATTO2 0801.1108
A7 Netzteil Power Supply POW 1062.5680
Options:
A8  SMY-R1
Referenzoszillator Reference Oscillator ROSC 1039.1027
AlZ2 SMY-B40
Pulsmodulator und Pulse Modulator and PMOD 1062.9008

High Qutput Power High Output Power

The following text refers to the functional circuit diagram
1062.5502.01FS and circuit diagram 1062.5502.018S.

The SMY 01/02 synthesizes the basic octave from 520 to 1040 MHz,
which all other frequencies are derived from by division, mixing
or by doubling as is the case with SMY02.

A single-loop-synthesizer generates the basic octave without
synthesis error using a fractional divider with a resolution of 1
Hz. The frequency extension by division, mixing and doubling is
followed by level conditioning and the mechanical attenuator.

6.1.1 Synthesis

The output oscillators are synchronized in a PLL to the reference
frequency 2 MHz by means of a fractional divider. Two RF dividers
with the factors two and four extend the frequency range up to 65
MHzZ,

The frequency range below 65 MHz is generated by down-conversion
using a 640-MHz oscillator.

The circuit contains a 10-MHz TCXO as standard reference. A
reference PLL allows for synchronizing to an external reference
frequency. The spectral purity close to the carrier can be
improved by synchronizing to an optional 0OCXO.

The frequency modulation for low frequencies is effected via the
division factor and thus via the PLL. In the case of high
modulation freguencies, the oscillators are directly modulated. A
flat frequency response is obtained if the two modulation paths
have the same sensitivity and delay.

The phase modulation is obtained by differentiating the modulation
signal.
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6.1.2 Output Unit

The signal of the synthesis in the frequency range from 65 to 1040
MHz is passed via an amplitude modulator and an amplitude control
element to a switchable filter bank. A changeover switch selects
either the direct signal path via the output amplifiers to the
level detector and to the output socket or a second path, which
generates the frequency range from 9 kHz to 65 MHz by down-
conversion with the 640-MHz LO signal. For fregquencies below 10
MHz, a second RF detector at the RF signal path of the mixer is
activated for level control. The SMY02 provides a third path,
which generates the output frequency range above 1040 MHz by
doubling.

6.1.3 Controller

A processor takes control of the overall instrument. The program
memory consists of EPROMs and a battery-backed RAM. The diagnostic
voltages are measured by an A/D converter which is integrated in
the CPU. Series-connected operational amplifiers allow for .
switching over the amplification between V=1 and V=16. In |
addition, the controller module accommodates the AF synthesizer 1
- 500 kHz which has been realized as DDS component.

The external LOW-HIGH monitoring logic and the channel switchover
for the AM are also integrated.

6.1.4 Kevbecard and Display

This module contains the keyboard and the keyboard matrix. LEDs
indicate the input parameter selected and signal the output of
error messages. A spinwheel allows for continuous variation of a
selected parameter. Two LCD displays are provided for display of
frequency, level and the modulation and AF-freguency settings.

6.1.5 Attenuator

The mechanical attenuator extends the adjustable level range by
130 dB in the case of SMY01l and 135 dB for SMY02. An overvoltage
protection for dc and ac voltages, which protects the output
against externally applied voltages, has been integrated. It
consists of a detector, a limiter and a mechanical isolating
switch, which is directly actuated by the attenuator control. This
isolating switch adopts the open position with switching off the
instrument.

6.1.6 Reference Oscillator (Option)

The optional oven-controlled crystal oscillator may be used as
reference to improve the long-term stability and the residual FM
close to the carrier. A 12-bit D/A converter on the synthesis
allows for adjusting the module to 10 MHz. An identification
circuit on the module enables the controller to identify with
switch-on, which position the corresponding switches on the
synthesis assume and whether the integrated TCXO is used as
reference for synchronization.

If an external reference is used for synchronization, the TCXO on
the synthesis is operated, such that the residual FM can not be
improved by the oven-controlled crystal oscillator.
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6.1.7 Pulse Modulator and High Qutput Power (Option)

This option increases the output level of the SMY up to 19 dBm
(25dBm overrange). The pulse modulator switches the RF signal
faster than 20 ns. It is controlled via an external TTL signal
from the rear panel. When fitting or removing this option, the
modules output unit, attenuator and motherboard are modified.
Fitting or removing the option is only possible at the factory or
at authorized service centers.

6.2 Test Instruments and Utilities

l.Controller acc. to industrial standard PC/XT/AT with IEC-
625/IEEE488 interface for remote control and connecting cable
for IEC/IEEE bus. Rohde&Schwarz Basic and the corresponding
IEC/IEEE-bus drivers must be installed.

2.Program floppy disk containing service programm 'SMYSERVI.BAS'.

3.RF power meter, 5 kHz to 1.04(2.08) GHz, e.g., R&S
NRVS(1020.1809.02) with power sensor NRV-Z51(875.9004.02).

6.3 Troubleghooting

6.3.1 Utilities Installed

Internal measuring points are provided on the modules YSYN and
OPUY01/02 for self-monitoring and service purposes. The most
important of them trigger an internal alarm when limits are
exceeded, all points can be measured on the controller module via
multiplexers and a A/D converter.

The control voltages and output levels are internally measurable
on the modules. In addition, test points are provided for
adjustment purposes and at locations which are important for the
signal flow, where external measurement would be difficult.

6.3.1.1 Self-Monitoring, Error Message

If the control voltage within a control loop exceeds the
permissible range, an alarm is triggered on the controller and
indicated on the display. It may be due to missing calibrations,
maloperation, violation of the specified setting parameters {e.g.,
level) or internal faults.

Elimination of errors should be carried out according to the
below-mentioned order, since the errors could be sequential errors
of the upper errors.

If the controller receives an alarm message, the status LED
blinks. In case of range violation of the specification (e.g.,
level 19 dBm or > 19 dBm with option SMY-B40) the LED normally
lights up. When the status key is actuated, the error or overrange
can be further specified by an error code in the right display.
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Status codes of errors and overrange/underrange settings:

[ no error
Functiocn errcrs

1 10-MH2z reference locp out of synchronization

2 640 MHz loop out of synchronization

3 Main-oscillator loop out of synchronization

4 Level control does not work

5 External overvoltage at RF output

6 ROM-data error

7 RAM-data error of the stored settings

8 RAM-data error of VCO correction values

9 RAM-data error of FM correction values
10 RaM-data error of LEVEL PRESET correction values
11 EEPROM-data error of RF-level correction values
12 EEPROM data error of REF-0SC correction values

15 Calibration not possible

Faulty antries
50 Syntax error
51 Entered value out of permissible range
52 Unit not permitted for selected parameter
53 Header not permitted {IEC/IEEE bus)
54 AF synthesizer can not be switched off with internal modulation switched on
55 FM deviation too large for selected RF
56 Variation not enabled, if the corresponding parameter is not switched on
{IEC/IEEE-bus)
57 Calibration of FM-DC center frequency only with FM DC
Overrange/Undexrange settings

70 AM not specified with the level set
71 AM not specified for AF > 50 kHz
72 RF < 9 kHz
73 AM EXT signal out of tolerance
74 FM/¢M EXT signal out of tolerance
75 oM not specified for AF < 20 Hz or AF > 20 kHz
76 AF > 500 kHz
77 Level > 13 dBm or > 19 dBm with option SMY-B40
78 OVEN COLD
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Table about possible error causes for status message:

Tvpe of error

Error message "Err. 1"

10-MHz reference loop out of

synchronization

Error message "Err. 2"
640-MHz loop out of
synchronization

Error message "Err. 3"
Main-oscillator loop out of
synchronization

Error message "Err. 4"
Level control does not work
correctly

Error message "Err. 5%
External overvoltage at RF
output

6.3.1.2 Diagnosis

Possible error cause

External reference selected,
however, frequency not within
pulling range or level too small.

640-MHz LO does not supply any
signal

RF oscillators do not supply any

signal

Reference signal missing (int. or
ext.)

Modulation signal with FM ext. >

1Vgg

Level overrange

AM overrange

Overrange with AM EXT DC
‘Level-Preset' calibration faulty

Applied RF level too high
Applied dc voltage too high
Open clrcuit at RF socket with
level overrange

Since the voltage range of the multiplexers is limited to 5 V,
voltage dividers are required at many diagnostic points. The
contreller takes this scaling factor into account such that the
correct value prior to the voltage divider is displayed.

The test points mentioned below can be selected in order to
further localize a possible error. The indicated voltages are
recommended values for a properly-working instrument. They are
displayed via special functions and can be read by a controller

via the IEC/IEEE bus.

The diagnosis provides an amplification switchover v=16 for exact
determination of low voltages. It is controlled by autoranging
which switches over at 200 mV and displays the result with three
decimals in 'mV'. The resolution of the diagnosis is 10 mV with
amplification v=1 and 0.6 mV with amplification v=16.
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.. Diagnosis OPUY 01702, . .. =

Diag. Special Test point Description IR min max Tf
point function [Vl [vl]
0 101 Diagnd Ref 10kOhm with SMYC1 -,03 +.,03 1
Udoubler RF level at doubler with SMY02 +.1 +5. 3
1 102 Vet Detector outpuf FOPUl1/2 +.,3 +5. 3
2 103 Vdetmix Detector in the mixer path +.1 +5. 3
3 104 vdetfilt Detector subsequent to filterx
4 105 Urf_soll Level control voltage +.2 3. 3
5 106 Uregelverst Voltage subsequent to control
amplifier X -6. 0. 3
6 107 Umodulator Control voltage of AM modulator -15 0. 3
7 108 Ustellglied Control wvoltage *Level-Preset-® -15 0.

Diagnosis YSYN

Diag. Special

Test point IR min max

point function [vi [V]
9 109 R146 Reference 10kOhm -.08 +.05 1
10 110 10Ref 10~V reference voltage 9.9 10.1 3
11 111 P11-VICXO Control voltage of VTCXO referemce X 3.0 4.7 3
iz 112 Pli-640 Control voltage of 640-MHz LO X 4.0 17.0 5
13 113 Ref-640 Level 640-MHz VCO on .1 .6 1

- off - .05
14 114 FSYN Cutput lewvel FSYN .60 1.0 i
15 115 P11-FSYN Control voltage VCO's FSYN X 1.75 21.5 5
16 118 FM-Cal Difference deviation detector, 1kHz c. .05 3

The column 'IR' indicates, whether a diagnostic point may trigger
an interrupt (cf. list of status codes 6.3.1.1)
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6.3.1.3 List of Special Functions

Non-interrupting level setting 1 ATTENUATOR :FIXED

Normal level setting 2 ATTENUATOR : NORMAL

Level EMP 3 LEVEL:EMF

Normal level 4 LEVEL

AM dual-tone 5 AM:DUAL

AM normal & AM

FH/@¥Mm dual-tone 7 FM:DUAL {e.g..FM)

FH/¢M normal 8 FM (e.g., FM)

BLANK on 9 BLANK : ON

BLANK off i0 BLANK: OFF

BLANK polarity inverted 11 BLANK: INVERTED

BELANK polarity normal 12 BLANK : NORMAL

ALC bandwidth narrow 13 SPECIAL 13

ALC bandwidth automatically adapted 14 SPECIAL 14

ALC bandwidth broagd 15 SPECIAL 15

ALC bandwidth automatically adapted i6 SPECIAL 16

Set power-on-clear-flag i7

Delete power-on-clear-flag 18

User request 1%

Switch ALC off 21 ALC:FIXED

Switch ALC on 22 ALC:NORMAL

AM invers 23 SPECIAL 23

AM normal 24 SPECIAL 24

RF Output Impedanz "OPEN* bei Level 25 SPECIAL 25

RF Qutput Impedanz 50 {* bei Level 26 SPECIAL 26

Display firmware version 29

Display test 31 SPECIAL 31

ROM test 33 SPECIAL 33

RAM test 35 SPECIAL 35

EEPROM test 37 SPECTAL 37

All internal calibrations

{SPECIAL 41/43/45)

VCO calibration routine 41 SPECIAL 41

FM calibration routine 43 SPECIAL 43

LEVEL PRESET calibration routine 45 SPECIAL 45

Calibration RF level on 47 SPECIAL 47

Terminate calibration of RF level 48 SPECIAL 48

Level correction off 49 LEVEL:CORRECTICN:OFF

Level correction on 50 LEVEL: CORRECTION : ON

Calibration REF-0SC on 51 SPECIAL 51

Terminate calibration REF-0SC 52 SPECIAL 52

Calibration routire FM-DC center frequency 55 SPECIAL 55

Switch off diagnostic test peint 100 TEST:OFF

Switch on diagnostic test point 101-116 TEST:POINT 1 (zB. Punkt 1)
6.3.2 Module Test with Internal Diagnosis

The diagnostic points are selected usging the special functions 101
to 116. The spinwheel allows for stepping through the diagnostic
points. 'Special 100' switches off the diagnosis.
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6.3.2.1 Troubleshooting on Individual Modules

Prior to making the given settings, the instruments should assume
a defined state by a 'PRESET'. Diagnostic points which are not
mentioned in the following should be within the given tolerances
independent of the settings.

6.3.2.1.1 Controller, Display and Diagnosis (CPU)

If the instrument does not react upon switching on the power
switch, check whether the 5-V supply voltage is within the
tolerance range.

If the instrument does not react upon turning the spinwheel or
pressing any key, check whether the instrument is set to remote
control (IEC bus) or whether any key has got stuck. If this is the
case, proceed as described in the service instructions for the
kevbecard/display module.

To test the diagnosis, the diagnostic points 109 and 110 can be
selected, i.e., two voltages which are constant independent of the
operating state. Diagnostic point 109 allows for testing the zero
point of the diagnosis via a 1-kOhm reference resistance on the
synthesis, a 10-V voltage of a regulator on the same module
(diagn. pt. 110) allows for determination of the correct scale.

- The tests described above assume that the synthesis is fitted.
The latter must provide a correctly-working 10-V reference for
the second measurement.

If instrument settings (also stored ones) are not retained upon
switching on and off, replace the lithium battery on the
controller module.

{cf. operating manual, Section 4.1.3)

6.3.2.1.2 Synthesis (YSYN)

Correct synchronization of the synthesis oscillators in CW mode
can be checked via the diagnostic point 15 (special function 115).

* Switch on test point 15 on the SMY.
Step through the frequency range from 520 to 780 MHz. The
complete tuning range of the first oscillator is thus swept
through.

The VCO control wvoltage must continuously increase from approx.
2 V to approx. 1% V.

¢ Step through the frequency range from 780.000 001 to 1040 MH=z
with the test point switched on. The complete tuning range of
the second oscillator is thus swept through.

As above, the VCO control voltage must continuously increase
from approx. 2 V to approx. 192 V.
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6.3.2.1.3

Qutput Unit (QPUY01/02)

The correct function of the output unit can be checked most easily
by checking the modulator voltage.

s Set the SMY(01/02 to 10MHz unmodulated,

13 dBm

(19 dBm with option SMY-B40).

level setting wvia special function 1 (Spec 1)}.
s Use special function 49 to switch off the level correction.
e Terminate the RF-output with 50 Q.
¢ The voltages given in the tabkle below must be measured with a

tolerance of 210% of the display 260 mV depending on the output

frequency and level.

set the level to
Select non-interrupting

This measurement reguires a valid table of "Level Preset® wvalues

to be stored in the controller.

The rated values of the detectors

and of the command value for level control are indicated in the
table for further error localization.

If the values given in the table are not obtained, the signal
level subsequent to the filter bank can be measured via the

diagnostic point 3

(Spec.

104} .

Set the maximum level. With SMY02Z2,

the level prior to the modulator of the doubler path can be tested

as well.

Without option SMY-B40,

the values listed below apply:

Level Virodulator . Vdst e VEstmis ) Vrf_soll: . -
. piagn. pt.6 . Diagn. pt.1. .| Ding'n. pl:.z Dingn.pt:.d
Spea. 107 g ~ Speg. 102 | . .Spec. 103. . _spec. ‘105
[dBm] f < 104C MHz £ > 1040 MH=z £f 2 10 MHz f«<10 MHz
SMYO01 SMYO02

13 .3 .5 3.3 3.0 8.97 -3.0

.9 5.4 1.65 1.5 4,98 ~1.5

" 7 .64 2.13 -.64

-6 b » .35 .32 1.06 -.32

The detector voltage is a measure for the actual level applied to
the output. A correct modulator voltage requires a correct
operating point which is determined by the preset level. Faulty
calibration thus leads to a modulator voltage which does not
correspond to the values given in the table in spite of correct
regulation.

With option SMY-B40,

the values listed below apply:

Tevel | voodulatoxr Vet - - L Ydetmix vrf_soll-
Diagn, pt.6 Diagn. pt.1 Diagn, pt.2 Diagn. pt.d
Spec. 107 Spac, 102 Spac., 03 Speac. 105
fdBm] £ <1040 MHz £ > 1040 MHz £ 2 10 MHz £<10 MHz
SMY01 SMYO02
19 6.3 7.5 1.8 1.8 2.2 -3.0
13 3.9 5.4 9 .9 1.1 -1.5
3 " . .4 4 .48 -.64
0 - - .2 2 .24 -.32
e Use special function 50 to switch on the level correction again.
1062.5502 13 E-4




6.3.2.1.4 AF Generator (CPU)

The output level of the AF generator can be tested easily by means
of the external High/Low monitoring logic. The AF generator output
must only be connected to the FM ext input on the front of the
instrument via a short BNC cable.

¢ Select external FM modulation (FM ext/AC) on the SMY. Set the AF
frequency to 1 kHz.

_ The external high/low indication in the right display must
indicate neither 'High' nor 'Low'.

If the FM-external monitoring logic is assumed to be faulty, the
AM-external monitoring logic can be used also. The test procedure
must be carried out correspondingly.

6.3.3 Troubleshooting Acc. to the Type of Error

In the following, the errors are grouped acc. to the type of
error. The order the boards which are assumed to be faulty are
listed corresponds to the signal flow.

6.3.3.1 Frequency Error

AB Reference Oscillator ROSC (Option)
ad Synthesis YSYN

A5 Output Unit OPUY(01/02

6.3.3,2 Level Error

A5 Output Unit OPUY01/02

AlZ Power Module (option SMY-B40) PMOD
A6 Attenuator ATT01/02

6.3.3.3 AM Error

AL Output Unit OPUY(01/02

Al2 Power Module (option SMY-B40) PMOD
A2 AF Generator CPU

6.3.3.4 FM/@M Error

A4 Synthesis YSYN

AZ AF Generator CPU

6.3.3.5 Level of Harmonics too High
A5 OQutput Unit QPUY01/02

Al2 Power Module (option SMY-B40) PMOD
6.3.3.6- Poor Spectral Purity

A4 Synthesis YSYN

a5 Qutput Unit OPUY01/02

Al2 Power Module (option SMY-B40) PMOD
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6.4 Testing and Adjustment

6.4.1 Calibration Routines

Valid calibration values for the various functions are required
for trouble-free operation of the instrument according to the
given specifications.

The calibration data of VCO, FM, and LEVEL-PRESET calibrations are
stored in the battery-backed RAM of the controller. The
calibration data of level correction and reference oscillator are
stored in the EEPROM.

Most of the required calibrations are performed internally and do
not require any external utility. They can be called by means of
special functions.

6.4.1.1 VCO Calibration

The VCO calibraticon is called via special function 41 and
determines the VCO slope of the RF oscillators on the synthesis
module. The PLL gain which varies due to the VCO slope and the
different dividing factors in the feedback path is compensated for
by means of the calibration wvalues.

~ Without valid VCO calibration, it may occur that the transient
response with change of freguency and the FM performance are out
of the range specified in the data sheet. This routine must be
called subsequent to replacement of the modules YSYN or CPU. The
instrument should have reached the final operating temperature.

The VCO calibration is initiated by special function 41 (see
operating manual). Subseguent to calibration, the previous
instrument setting is restored.

6.4.1.2 FM Calibration

With FM callbratlon, the scales of the two FM-modulation paths
(dividing factor via the PLL control and VCO tuning voltage via
the control) are mutually adjusted.

~ The VCO calibration must have been called successfully prior to
FM calibration in order to receive valid calibration data. Large
temperature variations during operation may reguire the
calibration to be repeated (cf. data sheet SMY FM-DC).

The FM calibration is initiated by special function 43 (see
operating manual). Subsequent to calibration, the previous
instrument setting is restored.

The calibration data are stored in the RAM after successful
calibration, which can be repeated any time.
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6.4.1.3 Calibration of FM-DC Center Frequency

Normally, it 1s not absolutely reguired to call this calibration
since the accuracy of the center frequency is very high even
without explicitly calling the calibration. However, if the
accuracy is to exceed 0.1% of the FM-deviation, this calibration
of the FM-DC center frequency can be called via special function.
It is automatically performed with first setting of an FM-DC.

_ The calibration of the FM-DC center frequency is initiated by
special function 55 (see operating manual). It takes approx. 4
seconds.

6.4.1.4 Level Preset

The instrument-specific level preset is performed to ensure that
level control always works in the optimum operating point.

- The AM characteristics worsen i1f the calibration table is
missing or incorrect. Level control may even oscillate. The
calibration should be performed after the Instrument has reached
its operating temperature.

This calibration is always required after repair or replacement of
the controller, synthesis, output unit or option SMY-B40. The
synthesis must work correctly for this calibration.

_ The level-preset calibration is initiated by special function 45
(see operating manual). Subsequent to calibration, the previous
instrument setting is restored.

The calibration data are stored in the RAM after successful
calibration, which can be repeated any time.

6.4.1.5 Output Level Correction

The accuracy of the output level is obtained by a level correction
according to a table stored in the controller. This table is
produced by means of a test program and a calibrated power meter
and passed into the EEPROM of the controller via the IEC/IEEE bus.
The complete calibration procedure can also be performed manually.

Manual calibration only reguires the power meter specified under
6.2, iltem 3.

Automatic calibration requires the utilities listed in 6.2, items
1 to 3.

6.4.1.5.1 Manual Calibration of Level Correction
¢ Connect calibrated power meter to RF socket.

¢ Call special function 47

The first calibration frequency is displayed. By pressing the REF-
key the calibration freguencies can be varied, by pressing the
LEVEL-key the correction value. The entered value is writen into
the calibration table by pressing the ENTER-key. The next
calibration frequency is displayed automatically. Proceed as above
until reaching the last interpolation value. Call special function
48 to store the obtained values in the EEPROM.
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¢ Call special function 48

To quit the actual calibration proceedure without storing the
entered table in the EEPROM the OFF-key is to be set. In this case
the calibration table is for temporary use only.

6.4.1.5.2 Program-controlled Level Calibration
e Connect calibrated power meter to RF socket.

® Connect controller, SMY and power meter to IEC-bus cable.
¢ Load Rohde & Schwarz-Basic and IEC-bus driver.
¢ L.oad and start the service program 'SMYSERVI.BAS'.

¢ Call the level-correction calibration in the submenu
Calibrations’®.

_Calibration runs automatically.

6.4.1.6 Calibration of Reference Oscillator

Adjustment is required to ensure the accuracy of the reference
frequency with the reference-oscillator option OCXO fitted. A D/2A
converter on the synthesis generates a tuning voltage which sets
the reference oscillator to the correct freguency. The voltages
for each individual OCXO have been determined in the factory. The
correct tuning voltage is indicated on the label fitted to the
cover of the oscillator. This calibration is performed only one
time and must only be repeated with replacement of the controller
or the reference-oscillator option as well as with ageing of the
option.

If the tolerances of the reference-frequency accuracy are violated
due to ageing, proceed as described in the service instructions
for the reference oscillator.

If the tuning voltage has been re-determined for a special
reference oscillator, the D/A converter data stored in the
controller does not correspond with the tuning voltage on the
reference crystal. In case of replacement of the controller,
therefore take the D/A value stored in the previous controliler and
enter it to the new controller as described below.

Call specilal function 51 (Refcal)
The stored value for the D/A converter is displayed in the right
display. It may be 0 to 4095 (default 2048). The wvalue for the D/A
converter is derived from the tuning voltage as follows:

DA value = 4095 * (tuning voltage[V] / 10V)

Enter the calculated value via the spinwheel or the keypad.

Terminate calibration by calling special function 52.
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6.4.2

Adjustment of the Overall Instrument

If the instrument is set up of modules which have been tested and
adjusted according to Section 7, the calibrations described in
Section 6.4.1 are required, only.

6.4.3

Adjustments Following Replacement of Modules

Replacement of board

Controller CPU
Display/Keyboard FRONT

Synthesis YSYN

Output Unit OPUY

Attenuator ATT01/02

With options installed:
SMY-B40

(Pulse modulator and High
Output Power)

Reference oscillator ROSC

Required adjustments

All adjustments acc. to 6.4.1
No adjustment required

VCO calibration acc. to 6.4.1.1
FM calibration acc. to 6.4.1.2

Level-Preset calibration acc. to
6.4.1.4

Level-Preset calibration acc. to
6.4.1.4

Output-level correction acc. to
6.4.1.5

Qutput-level correction acc. to
6.4.1.5

Level-Preset calibration acc. to
6.4.1.4
Output-level correction acc. to
6.4.1.5

Calibration of reference frequency

acc. to 6.4.1.6

1062.5502
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6.5 Disassembly and Assembly

WARNING !1!
Prior to disassembly, switch off the instrument and disconnect the
power cable

6.5.1 Removal and Installation of the Panelling

* Undo the four screws in the rear-panel feet and remove feet.
* Remove the upper panelling to the rear and to the top

* Turn around the instrument. Remove the lower panelling similar to
the upper panelling.

Prior to installation of the panelling, check, whether all modules
are correctly connected and screwed to their supports.

* Place the instrument on one edge and install the lower panelling
first. Make sure that the packing cords are correctly fitted
into the grooves.

* Place the instrument into the horizontal position again and
install the upper panelling, correspondingly.

* Make sure with both panellings that the guide noses on the rear
panel lock into the cut-outs of the panellings.

* Screw on feet again.

6.5.2 Removal and Installation of the Controller

* Remove the panelling (6.5.1).
¢ Place the instrument on the top.
* Undo the two screws which fix the module to the support frame.

e Carefully lift the module and turn until the three ribbon cables
can be disconnected from the sockets on top of the module.

— The module can be removed.
Installation is carried out correspondingly in the reverse order.

6.5.3 Removal and Installation of the Output Unit

* Remove the panelling (6.4.1}).

* Place the instrument on its bottom,

* Disconnect the three RF cables on the front of the module.

* Undo the two screws which fix the module to the support frame.

The module can now be removed to the rear and to the top out of
the guide cut-out of the support frame.

Installation is carried out correspondingly in the reverse order.
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6.5.4 Removal and Installation of the Synthesis

¢ Remove the panelling (6.4.1).

Place the instrument on its bottom.

Remove the controller as described in Section 6.4.2.

Detach the RF cables on the front of the module.

Undo the two screws which fix the module to the support frame.

The module can now be removed to the rear and to the top out of
the guide cut-out of the support frame.

s Remove the panelling (6.4.1).

¢ Place the instrument on its bottom.
Installation is carried ocut correspondingly in the reverse order.

6.5.5 _Removal and Installation of the Keyboard/Display

® Remove the panelling (6.4.1).

¢ Place the instrument on its top.

* Remove the controller as described in Section 6.5.2

e Undo the four screws on the front of the display.

s Carefully remove the display to the front. Make sure to lead the
ribbon cable which connects the module to the controller through
the cut-out of the housing frame.

Installation is carried out correspondingly in the reverse order.

6.5.6 Removal and Installation of the Power Supply

¢ Remove the panelling (6.4.1).
¢ Place the instrument on its bottom.

¢ Disconnect the ribbon cable which connects the module to the
motherboard.

¢ If the reference-oscillator option ROSC is fitted, disconnect the
connecting cable to the option, too.

¢ Undo the screws marked on the rear panel of the instrument.
e Carefully remove the power supply te the rear.

Installation is carried out correspondingly in the reverse order.
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6.5.7 Removal and Installation of the ROSC Option

® Remove the panelling (6.4.1).

Place the instrument on its bottom.

¢ Disconnect the SMB connector, which connects the option to the
synthesis, on the reference oscillator option.

* Disconnect the ribbon cable, which connects the option to the
power supply, from the power supply.

Undo the four screws which fix the module to the instrument
frame. They are accessible on the outside of the instrument.

Remove the reference-oscillator option to the top.

6.5.8 Removal and Installation of the Power Module

® Remove the panelling (6.4.1).

* Place the instrument on its bottom.

¢ Disconnect both MMCX-connectors and both SMA-screw connections.
¢ Disconnect the ribbon cable.

Undo the screws which fix the module to the instrument frame.

* Remove the power module to the top.

When installing the power module, the projecting parts on the PCB
must be sticked into the corresponding slots of the middie panel
of the instrument. Further installation is carried out
correspondingly in the reverse order.
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Liste mechanischer Teile

Der SMYO01 ist in R&S-Kompaktbauweise 90
aufgebaut.

Gehausegréfe:

3E, 111, 7350

MaBe Ober afles:

435 x 147 x 350(B x Hx T)

Ergénzungen:

19"-Adapter ZZA

Tragegriff, Nachristsatz
{falls ein zweiter Tragegriff gewulinscht
wird)

List of mechanical parts

The SMY01 is designed in accordance with the
R&S design 90.

Cabinetsize:
3E, 1/1,T350

Overall dimensions:
435 x 147 x 350 (width x height x depth)

Accessories:
19"-Adapter ZZA

Carrying handle, retrofit set
(if a second carrying handle is desired)

ifd. | Kenn- \
Nr. | zeichen Menge Benennung/Beschreibung Sachnummer
No Unit/ . .
Comp.No Qty Designation Stock No.
Haube, oben 3E, 1/1, 7350
1 1 Cover, top 1062.6050
Haube, unten 3E, 1/1, T350
2 1 Cover, bottom 396.3773
Fhhrungsschiene, rechts
3 ' | Guide rail, right 396.4757
FOhrungsschiene, links
4 ' | Guide rail, left 336.4763
Bedienhinweiskarte 1
> ! User guide card 1 1062.5590
5 . Bedienhinweiskarte 2 e
User guide card 2
7 . Bedienhinweiskarte 3 I
User guide card 3
Gerateful3, vorne
8 2 instrument foot, front 326.4534
AufstellfuB3, unten
9 2 Foot, bottom 396.4540
Gerateful3, hinten
" 2 Instrument foot, rear 396.4586
12 g |Zepfen 396.4634
Pin
Seitenleiste T350
15 2 Side strip 396.3073
1062.5502.11 6.31 D/E-1



Lfd. { Kenn- : h
nr. | zeichen | Menge Benennung/Beschreibung Sachnummer
No Unit/ . .
Comp.No Qty Designation Stock No.
16 4 M3 x 6 DIN965 Ad 081.9378
RickwandfuB3, links 3E
7 1 Rear-pane! foot, left 396.4334
RuckwandfuB, rechts 3E
18 ! Rear-panel foot, right 396.4128
19 4 Ansatzschr. M4 K.D 7985 396.4492
Screw
Tragegrifi T350
21 1 Carrying handle 396.3215
Griffbuchse
22 2 Washer 396.3367
23 2 M4 x 10 DIN965 A4 081.9478
Abdeckung, Griffseite
24 2 Cover, handle side 336.3350
Abdeckung, Leerseite
25 2 Cover, blank side 396.3344
Frontrahmen 3E 1/1
30 1 Front frame 396.2119
Seitenfuf
31 4 Side foot 396.4692
Stapeinutabdeckung
32 2 Cover for groove 396.4711
13 . Frontgriff L
Frontgrip
34 4 M4 x 8 DIN9GS 396.1087
, Ruckrahmen 3E 1/1
35 1 Rear frame 396.2254
Rahmenschiene T350
36 4 Frame rail 396.2360
37 16 M3 x 8 DIN965 A4 081.9384
HF-Dichtschnur O-Prof. 2,7 S|
40 1,09 M RF seal 396.0916
WG HF-Dicht. O-Prof. 2,081
41 3,03Mm RF seal 396.1035
1062.5502.11 6.32 D/E-1



Liste mechanischer Teile

Der SMYO02 ist in R&S-Kompaktbauweise 90

aufgebaut.

Gehausegrofe:

3E, 1/1, 7460

Mafle Gher ailes:

435 x 147 x 460(B x H x T)

Ergédnzungen:;

19*-Adapter

Tragegriff, Nachristsatz
(falls ein zweiter Tragegriff gewdinscht

ZZA

R&S design 90.

Cabinetsize:

3E, 171, T460

Overall dimensions:
435 x 147 x 460 (width x height x depth)

Accessories:

19"-Adapter

Carrying handle, retrofit set
(if a second carrying handle is desired)

List of mechanical parts

The SMYO02 is designed in accordance with the

wird)
Lfd. | Kenn- .
Nr. | zeichen | Menge Benennung/Beschreibung Sachnummer
No Unit/ . .
Comp.No Qty Designation Stock No.
Haube, oben 3E, 1/1, T460
! ' |cover, top 1062.6044
Haube, unten 3E, 1/1, T460
2 ! Cover, bottom 396.3780
FOhrungsschiene, rechts
3 1 Guide rail, right 396.4757
Fihrungsschiene, links
4 1 Guide rail, left 396.4763
Bedienhinweiskarte 1
° ! User guide card 1 1062.5590
6 . Bedienhinweiskarte 2 .
User guide card 2
7 . Bedienhinweiskarte 3 . )
User guide card 3
Geratefull, vorne
8 2 Instrument foot, front 396.4534
AufstellfuB, unten
9 2 Foot, bottom 396.4540
Gerateful3, hinten
" 2 Instrument foot, rear 396.4586
12 g |aapten 396.4634
in
Seitenleiste T460
15 2 Side strip 396.3073
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Lfd. | Kenn- :
Nr. | zeichen Menge Benennung/Beschreibung Sachnummer
No Unit/ . .
Comp.No Qty Designation Stock No.
16 4 M3 x 6 DIN965 A4 081.9378
RuackwandfuB, links 3E
17 ! Rear-panel foot, left 396.4334
Ruckwandfuf3, rechts 3E
18 ! Rear-panel foot, right 396.4128
19 4 Ansatzschr. M4 K.D 7985 396.4492
Screw i
Tragegriff T460
21 1 Carrying handle 396.3221
Griffbuchse
22 2 Washer 3596.3367
23 2 M4 x 10 DIN965S A4 081.9478
Abdeckung, Griffseite
24 2 Cover, handle side 396.3350
Abdeckung, Leerseite
25 2 Cover, blank side 396.3344
Frontrahmen 3E 111
30 1 Front frame 396.2119
Seitenful
3 4 side foot 396.4692
Stapelnutabdeckung
32 2 Cover for groove 396.4711
33 . Frontgriff e
Front grip
34 4 M4 x 8 DIN9BS 396.1087
Rickrahmen 3E 1M1
35 1 Rear frame 396.2254
Rahmenschiene T460
36 4 Frame rail 396.2377
37 16 M3 x 8 DIN9G5 A4 081.9384
HF-Dichtschnur O-Prof, 2,7 51
40 1,09 M RF seal 396.0916
WG HF-Dicht. O-Prof. 2,051
41 351M RF seal 396.1035
1062.5502 11 6.34 D/E-1
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Manufacturers Cross Index

MFR. | MANUFACTURER

CODE

ADDRESS CITY, STATE, ZIP CODE

DO8%4 | ROHDE & SCHWARZ

MUEHLDORFSTRASSE 15

8000 MUENCHEN 80, GERMANY

Figure Stock No. oty Name & Description CAGE Mfr, Part Number
& Code

Index. No.

3.1 1062.6044.00 lea COVER, TOP DO8o4 1062,6044.00
32 0396.4492.00 4ea | SCREW, MACHINE: M4 X 12, CHEESE D084 | 0396.4492.00

HEAD, X10CRNIMOTI 1810 (DIN7985)

3-8 0356.4334.00 lea REAR-PANEL FOOT, LEFT DO894 0396.4334.00
34 0396.4128.00 lea REAR-PANEL FQOT, RIGHT DOBHMH 0396.4128.00
3-5 1062.6021.00 lea COVER SET, FRONT AND REAR (VAR 12) D0894 1062.6021.00
36 0396.3780.00 lea COVER, BOTTOM D0394 0396,3780.00
37 0396.4586.00 Z2ea INSTRUMENT FOOT, REAR DO894 0396,4586.00
3-8 0396.4634.00 8ea PIN DO8%4 0396.4634.00
39 0396.4767.00 lea GUIDE RAIL, RIGHT D089%4 0396.4767.00
3-10 0396.4540.00 2ea FOOT, BOTTOM D(3o4 0396.4540.00
311 0396.4534.00 2ea INSTRUMENT FOOT, fFRONT DOB94 0396.4534.00
312 FE— - | USER GUIDE CARD 3 D084
313 S -~ | USER GUIDE CARD 2 D084 S
3-14 1062.5590.00 len USER GUIDE CARD 1 DO8Y4 1062.5590.00
3-15 (396.4763.00 iea GUIQELAIL, LEFT D894 0396.4763.00

1062.5583.28
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6-3 Cabinet and feet

Fig.

6.37
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Figure Stock No, Qty Name & Description CAGE Mfr. Part Number
& Code

Index. No,

4-1 0396.8030.00 den SCREW, MACHINE: M3 X 6, FH, SST Do894 0396.8030.00
(DIN965-A4)

42 (396.0916.90 1.09m | SEALING D0894 0396.0916.00

4.3 0356.3080.00 2ea SIDE STRIP T460 Do894 0396.3080.00
VAR 12

4-4 0356.8046.00 16ea SCREW, MACHINE: M3 X 8, FH, 85T Do8g4 (396.8046.00
(DINg65-A4)

4-5 0396.2377.00 4ea FRAME GUIDE Do0894 0396.2377.00
VAR 12

4-6 0396.1064.00 2esn NUT: M4 X RD9, STL DO8%4 0396.1064.00

4.7 0079.0525.00 2ea NUT: M3, NYLON, WHITE D0394 0079.0525.00

48 0356.2254.00 lea REAR FRAME Dosg4 0396.2254.00

49 0396.1035.00 3.51m | SEALING Do03s94 0396.1035.00
VAR 12

4-10 0081.9084.00 liea | SCREW, MACHINE: M2 X 10, CHEESE D0894 0081.9084.00
HEAD, SST (DIN7985-A4)

4-11 0396.3221.00 lea CARRYING HANDLE DO89%4 0396.8221.00

412 0396.3350.00 2es COVER, HANDLE SIDE DO894 0396.3350.00

4-13 0081.8478.00 2ea SCREW, MACHINE: M4 X 10, FH, 85T B0894 0081.9478.00
{DIN965-A4d)

4-14 0396.3367.00 2ea WASHER, SHOULDER: 24 OD, 5 THK, D08%4 0396.3367.00
FLAT SIDE, X10CRNIS 185 (DIN671)

4-15 0081.8084.00 dea SCREW, MACHINE: M3 X 10, CHEESE D0894 0081.9084.00
HEAD, SST (DIN7985-A4)

4-16 0062.1130.00 3ea FEED-THROUGH,RD4 X RD9,5X 5,6 Dosg4 0062.1130.00

4-17 0082.4686.00 3ea WASHER, FLAT: 4.3 ID X 9 OD, 0.8 THK, D08g4 0082.4686.00
SST(DIN125-A4)

4-18 0031.2805,00 dea TUEBING RIVET: B4 X 6 MS-E1P, RUBBER, D0oBa4 0031.2805.00
BLACK (DIN7340)

4.19 1062.5860.00 lea ATTENUATOR HOLDER Do8sg4 1062.5860.00

4-20 0396.4692.00 4en SIDE FOOT D0894 0396.4692.00

4-21 0396.2119.00 lea FRONT FRAME Dogo4 0396.2118.00

4-22 0081.9378.00 2ea SCREW, MACHINE: M3 X 6, FH, SST Do8G4 ¢081.9378.00
(DIN965-A4)

4-23 0032.5237.00 lea SEALING SPRING D084 0032.5237.00

4-24 See EPL lea ATTENUATOR SMG/SMH Dos94 See EPL
VAR 12 (A6}

4-25 1062.5990.00 lea LP HOLDER DO0894 1062.5950.00
VAR 12

4-26 1062.5983.00 lea LP HOLDER D0o894 1062.5983.60

4-27 0396.4711.00 2ea COVER FOR GROOVE D084 0396.4711.060

4-28 0396.3344.00 2ea COVER, BLANK SIDE D0O8%4 0396.3344.00

1062.5583.28
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Figure Stock No. oty Name & Description CAGE Mfr, Part Number
& Code

Index. No.

51 1062.5602.00 lea COVER,VARNISH+INSCRIPTION D894 1062.5602.00

5-2 1062.5631.00 lesn MOUNTING PLATE 0884 1062.6631.00

5-3 See EPL lea KEYBOARD/DISPLAY Do8g4 See EPL
(A1)

54 0401.9499.00 0.076m | PLASTIC CHANNEIL DO8%4 00601.9499.00

55 1062.5648.00 lea SHIELDING D0894 1062.5648.00

56 See EPL lea MOTHERBOARD D08%4 Ses EPL
(A3)

57 0088.3146.00 4ea WASHER, FLAT: 2.7IDX 6.5 0D, 0.5 THK, | D0894 | 0088.3146.00
NYLON

58 0071,5705.00 4ea SCREW, MACHINE: M2.56 X 8, CHEESE Do89d | 0071.5705.00
HEAD, SST (DIN7985-A2)

5.9 See EPL lea CABLE, ASSY: 34, RIBBON, APPROX 10 CM | D08g4 See EPL
(W3)

5-10 1062.5890.00 lea SWITCH ROD B089%4 1062.5890.00
VAR 12

511 0099,1410.00 lea GROMMET, BLACK, RUBBER Dogg4 0099.1410.00

512 0081.9378.00 8ea SCREW, MACHINE: M3 X 6, FH, 88T D0894 0081.9378.00
(DIN965-A4)

5-13 See EPL lea CABLE , ASSY: 26, RIBBON, APPROX 47 D089%4 See EPL
cM
(W21

514 See EPL lea CABLE, ASSY: 16, RIBBON, APPROX 33 CM | D0894 See EPL
Wi

5-15 See EPL lea CABLE, ASSY: 10, RIBBON, APPROX 20 CM | D0894 See EPL
(W20)

5-16 0099.7825.00 lea FLAT CABLE HOLDER b08a4d $099.7825.00

517 0099.9186.00 3ea BNC-CONNECTOR UG 625CIU 0894 0099.9186.00

518 0035.0813.00 3ea SOLDERING LUG, 18x 10 DO08s4 0035.0813.00

5-19 See EPL lea CABLE, ASSY: SEMIRIGID COAX, APPROX | D0894 See EPL
30 CM
(W1

520 0099.4161.00 3ea INSULATING RING FOR BNC-S DOBY4 0059.4161.00

521 0088.0147.00 Gea SCREW, MACHINE: M2.5 X 16, FH, SST D0894 0088.0147.00
(DIN965-A4)

5-22 0396.0897.00 lea SPOUT D089%4 0396.0897.00

5-23 0078.3795.00 lea SCREW, MACHINE: M16X 3, FH, SST D08a4 0078.3795.00
(DIN965-A4)

5-24 0078.1192.00 lea KNOB: W/SET SCREW, &/64 ALLEN D894 0078.1192.00

525 1062.6180.00 lea LABEL, PART NUMBER D894 1062.6180.00
VAR 12

5-26 1062.6948.00 lea LABEL, MODEL DoBY94 1062.5948.00
VAR 12

527 1062.6167.00 lea LABEL, FREQUENCY RANGE DO08S4 1062.6167.00
VAR 12

5-28 0396.5518.00 4ea WASHER, COUNTERSUNK: 7.2 0D X DO0894 0396.5518.00
1.8 THE, RD 7.5 CUZN40PB2

5-29 (081.9384.00 4ea SCREW, MACHINE: M3 X 8, FH, SST D089%4 0081.9384.00
(DING65-A4)

1062.5583.28 6.40 E-1




©~5 Front panel assembly

Fig,
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Figure Stock No. Qty Name & Description CAGE Mir. Part Number
& Code

Index. No.

6-1 0088.7683.00 62ea | SCREW, MACHINE: M2 X 5, SST (A2) D0o8%4 0088,7693.00

82 1062.7057.00 lea TOP COVER, OUTPUT UNIT MODULE D0894 1062.7057.00

6-8 0071.6853.00 Gea SCREW, MACHINE: M3 X 8, CHEESE D08%4 0071.6853.00
HEAD, SST (DIN7895-A2, DING902-A2,
DING6904-A2)

64 See EPL lea QUTPUT UNIT 2.08 GHZ D0894 See EPL
(AB)

65 1062.7065.00 lea BOTTOM COVER, OUTPUT UNIT D089%4 1062.7065.00
MODULE

66 See EPL lea CABLE, ASSY: SEMIRIGID, COAX, Do0894 See EPL
APPROX 12 CM
(W26)

6-7 1062.6473.00 lea TOP COVER, SYNTHESIZER MCDULE 0834 1062,6473.00

88 See EPL lea SYNTHESIZER D0894 See EPL
(Ad)

69 1062.6480.00 lea BOTTOM COVER, SYNTHESIZER Dbo894 1062.6480.00
MODULE

6-10 1062.6373.00 lea TOP COVER, PROCESSOR MODULE Do08s4 1062.6373.00

6-11 See EPIL, lea PROCESSOR D084 See EPL
(A2)

6-12 1062.6380.00 lea BOTTOM COVER, PROCESSOR MODULE | D08%4 1062.6380.00

6-13 0071.7572.00 Bea SCREW, MACHINE: M2.5 X 6, FH, S8T Do8g4 0071.7572.00

6-14 0071.5767.00 47en SCREW, MACHINE: M2.5 X 10.4, FH, SST 0894 0071,6767.00

6-15 See EPL lea | CABLE, ASSY: FLEXIBLE, COAX, APPROX | 0894 See EPL
4CM
(W25)

6-16 Sec EPL lea CABLE, ASSY: FLEXIBLE, COAX, APPROX | D0894 See EPL

4CM
(W24)

1062.5583.28
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Figure Stock No. aty Name & Description CAGE Mfr, Part Number
& Code

Index, No,

7-1 1062.56831.60 lea POWER SUPPLY HOLDER DoB94 1062.56831.00

72 0554.65628.00 lea BOLT, HEX HEAD: M6 X 12 (DIN933) Doso4 0554.5528.00

7.3 00631.5210.00 lea WASHER, FLAT: 6.1 IDX 18 OD, 1.6 THK, D894 0031.5210.00
SST (DINS021-A4)

7-4 0005.2524.00 lea WASHER, SPRING: 6.1 ID X 11.8 0D, D0894 0005.2524.00
2.2 THEK, SST (DIN128-A2)

7-5 See EPL lea FAN UNIT Do8g4 See EPL
{(E1)

76 1062.6725.00 lea REAR PANEL Dosa4 1062.5725.00

7-7 (071.6853.00 2ea SCREW, MACHINE: M3 X 8, CHEESE D0894 0071.6853.00
HEAD, SST (DIN7895-A2, DIN6502-A2,
DING304-A2)

7-8 0005.0296.00 4en WASHER, SPRING: 3.2 1D X 6.0 OD, D894 0005.0296.00
0.4 THK, SST (DIN137-A2)

79 0082.4670.00 den WASHER, FLAT: 3.2ID X 7.0 OD, 0.5 THK, D08G4 0082.4670.00
SST (DIN125-Ad)

7-10 0081.9084.00 4dea SCREW, MACHINE: M3 X 10, CHEESE D894 0081.8084.00
HEAD, 85T (DIN7985-A4)

7-11 0071.6853.00 4ea SCREW, MACHINE: M3 X 8, CHEESE D0894 0071.6853.00
HEAD, SST (DIN7895-A2, DIN6502-A2,
DING304-A2)

7-12 1062.5954.00 lea SERIAL, NUMBER DO08%4 1062.5954.00

7-13 1062.5754.00 lea COOLING PROFILE D058%4 1062.5754.00

7-14 0005.0296.00 Gea WASHER, SPRING: 3.2 ID X 6.0 OD, Dog94 0005.0296.00
0.4 THK, SST {DIN7895-A2)

7-15 0082.4670.00 Gea WASHER, FLAT: 3.2 IDX 7.0 OD, 0.5 THX, DO0BS4 0082.4670.00
SS5T (DIN125-A4)

7-16 0081.9084.00 Gea SCREW, MACHINE: M3 X 10, CHEESE DO08o4 0081.9084.00
HEAD, SST (DIN7985-A4)

7-17 0671.6860.00 lea SCREW, MACHINE: M4 X 8, CHEESE D08o4 0071.6860.00
HEAD, SST(DINT7895-A2)

7-18 0081.9384.00 2ea SCREW, MACHINE: M3 X 8, FH, SST POs94 0081.9384.00
(DIN965-A4)

7-19 See EPL 2ea FUSE Do0894 See EPL
{F1/F2)

T7-20 0006.0919.00 lea FILTER W/VOLTAGE SELECTION, W2 D0g94 0006.0919.00

: FUSE CARTRIDE HOLDERS

7-21 0071.6853.00 4dea SCREW, MACHINE: M3 X 8, CHEESE D08g4 0071.6853.00
HEAD, SST (DIN7895-A2, DIN6502-A2,
DING904-A2)

7-22 0016.2837.00 lea WASHER, LOCKING: 4.3ID X 8.0 OD, D08g4 0016.2837.00
1 THE, SST (DIN6797-A2)

7-23 0543.6705.00 lea CONNECTOR DO8sd 05438.6705.00

7-24 0085.0330.00 lea NUT, SQUARE: M4 X 9, 2 THK DOBS4 0085.0330.00

7-25 1062.5790.00 lea WIRE SET D0894 1062.5790.00

126 See EPL les TRANSFORMER D084 Sce EPL
(T1}

7.27 0071.6830.00 2ea SCREW, MACHINE: M2.5 X 5, CHEESE D0834 0071.6830.00
HEAD, 8ST (DIN7985-A2)

7-28 0007.7130.00 lea COVER, PFOWER SWITCH D0894 0007.7130.00

729 0007.5143.00 lea POWER SWITCH 0894 0007.5143.00

7-30 1062.5848.00 lea BRACKET, IL-SHAPED Dos94 1062.5848.00

7-31 0081.9350.00 4ea SCREW, MACHINE; M3 X 10, FH, SST 0894 0081.9380.00
(DIN965-Ad}

7-32 0396.3167.00 4ea NUT FOR REAR FRAME, TAPPED FOR M3 | Do0so4 0396.3167.00
THREAD

7-38 0528.8500,00 3ea STOPPER Do8g4 0528.8500.00

7-34 See EPL lea CABLE, IECYIEEE CONNECTOR, WITH D084 See EPL
ATTACHING HARDWARE
(W2)

1062.5583.28
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Figure Stock No. Gty Name & Description CAGE Mfr. Part Number
& Code
Index. No.
7-36 0043.5827.00 lea SEALING RUBBER Dosg4 0043.5827.00
7-36 1062.5819.00 lea ANGLE FOR CONNECTOR Dosg4 1062.5819.00
7-37 0059.9186.00 Z2ea BNC-CONNECTOR UG 625CIU Dos94 0099.9186.00
7-38 0035.0813.00 lea SOLDERING LUG, 18X 10 D0894 0035.0813.00
7-39 See EPL: lea CABLE, ASSY: FLEXIBLE, COAX, APPROX | D0894 See EPL
53 CM
wzan
740 See EPL lea CABLE, ASSY: 10, RIBBON, APPROX 47 CM | D089%4 See EPL
(W4) .
741 0089.8186.60 lea BNC-CONNECTOR UG 625CIU Dosg4 0099.9186.00
742 0059.7825.060 lea FLAT CABLE HOLDER Do0g94 0089.7825.00
743 0071.6853.00 S5ea SCREW, MACHINE: M3 X 8, CHEESE Doga4 0071.6853.00
HEAD, SST (DIN7895-A2, DIN6902-A2,
DIN6904-A2)
7-44 See EPL lea POWER SUPPLY Do8s4 See EPL
(A7)
445 0088.0060.00 dea SCREW, MACHINE: M2.5 X 12, CHEESE DO08g4 0088.0060.00
HEAD (DIN7895-A4)
7-46 0082.4663.00 3ea WASHER, FLAT: 2.7 ID X 6.5 OD, 0.5 THK, Do8sg4 0082.4663.00
S5T (DIN125-Ad)
47 0005.0280.00 3ea WASHER, SPRING: 2.8 ID X 5.5 0D, Do8g4 0005.0280.00
0.3 THEK, 88T (DIN137-A2)
748 1062.5719.00 lea SHIELDING Dosg4 1062.5719.00
7-49 0088.6680.00 4en NUT, M3 X 6, PRESSFIT D0s94 0088.6680.00

1062.5583.28

6.46




Fig. 6-7 Rear panel assembly
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Figure Stock No. Qty Narne & Description CAGE Mfr, Part Number
& Code
Index. No.
Standard Accessories
&1 0086.4400.00 lea POWER CORD D894 0086.4400.00
8.2 0200.7575.00 2ea FUSE: T2,6HIEC127.-2/V 0854 0200,7575.00
1062.5583.18 MANUAL, TECH: OPERATING 0894 1062.5583.18
Optional Accessories
1062.5583.28 MANUAL, TECH: SERVICE VOLUMES 1 D094 1062.5583.28
AND 2
1062.7805.02 SMY-C2, SERVICE KIT FOR SMY D0894 1062.7805.02

Fig. 6-8 Accessories

1062.5583.28
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R&S-Schliiisselliste
R&S key list

ROHDE&SCHWARZ

Liste des symboles de référence R&S

Die R&S-Schaliteillisten nennen in der Spalte
"Benennung/Beschreibung” diz technischen
Daten der Bauelemente in Kurzform. Die Ar
des Bauelements {z.B. Schicht-, Drah!-Wider-
stand usw.) beschreiben die 2 Kennbuchstaben
vor der “"Benennung” {evtl. auch vor der "Sach-
nummer”}, die nachfolgend erkiart werden. in
Ersatzteil-Bestellungen an R&S ist stets die An-
gabe der vollstaindigen Sachnummer erforder-
lich,

The R&S Parts Lists give the technical data of
the components in short form in the column
"Benennung/Beschreibung™ {designation).
The type of component [e.g. depos.-carbon
resistor, wire-wound resistor etc.) is indicated
by 2 identification letters before the designation,
possibly also before the “Sachnummer (order
number), which are explained below. When
ordering spare parts from R&S. the complete
order number must always be specified.

Lacolonne=Désignation/descriptions des listes
de pieces de R&S indique les caractéristiques
des éléments sous forme abrégée. Le type
d'élément (p. ex. résistance & couche, résistance
bobinée etc....) est décrit par tes deux Ifettres
précédant fa désignation (et éventuellement e
numéro de référence), dont voici Fexplication.
Prigre dindiquer le numéro de référence
{«Sachnummer~) complet dans toute com-
mande de piéces de rechange.

;:::E Ar des Baueiementes :T::y Type of component [F:”""' Type deiement
A Aktive Bauelemente, Halbleiter | A Aclive components, A Composants actifs,
semiconductors semiconducteurs

AD  Universaldiode, z.B. Gleichrichier. AD  General-purpose diode, e.g. AD  Diode d'usage général, p.ex. redresseur,
Sperrdicde reclifier, high-resistance diode diode a haute résistance

AE  Spezialdiode, z.B. Tunngk, AE  Diode {special), e.g. tunnel diode, AE  Dicde spéciale, p.ex. diode tunnel.
Kapazitats-, Zener-Diode varactor, Zener diode varactor, diode Zener

AF Fotohqlblei:er. _z.B. Foto-Diode, AF  Photo-semiconducter, e.g. 1 AF Semiconducteur photoélectrique, p.ex.
~Transistor, -Widerstand, Leucht- resistor, diode, transistor, LED I diode, transistor, résistance
diode photoél., DEL

AG  Leistungs-Gleichrichter, z.B. AG  Power rectifier, e.g. thyristor, triac, AG Redresseur de puissance, p.ex. thyristor,
Thyristor, Triac, Seiengleichrichter selenium rectifier triac, redresseur, au sélénium

AK  Kleinsignal-Transistor AK  Small-signal transistor i AK  Transistor faible puissance

AL Leistungs-Transistor AL High-power transistor ) | AL Transistor grande puissance

AM  Spezial-Transistor, 2.8. FET, AM  Transistor {special), e.g. FET, AM  Transistor spécial, p.ex. TEC,
MOSFET MOS-FET MOSTEC

AP Peltier-, Hall-Element AP Peltier element, Hall element AP Element Peltier, &élerment Hall

AR Rohre fur Empfanger, Verstarker. AR Vaive for receiver, amplifier, AR Tube pour récepteur, amplificateur,
Gleichrichter rectifier redresseur

AS  Spezialrohre, z.B. Senderdhre. AS  Valve (special), e.g. for transmitter. AS  Tube {spécial). p.ex. pour &émetteur,
EW-Widerstand, Stabilisator baretter, ballast valve résistance fer-hydrogéne, ballast

AT  Katodenstrahirghre, z.B. Bildrdhre, AT  Cathade ray tube, e.g. piclure tube, AT Tube a rayon cathodique, p.ex. tube
Ziffern-Anzeigeronre digital indicator tube & image, tube a affichage numérique

AZ  Zubehdr fir Halbleiter u. Réhren AZ  Accessories for semiconductors and AZ  Accessoires pour semiconducteurs

valves et lubes

B  Bausteine B  PC boards, chips B Cartes imprimées, puces

BC  Integr. Schaltkreis {Microcemp.} BC  Integrated circuit (interface, A/D) BC Circuit intégré (microprocesseur)

BD  R&S-Dunnschichl- und Dickschicht- BD  RA&S thinfilm or thickfilm circuil BD  Circuit R&S a couche mince ou
schaltung épaisse

BG  R&S-spezifische Gate-Arrays 8G R&S gate arrays BG Circuits intégrés prédiffusés R&S

BJ tnlegrierter Schattkreis (Interface, BJ Integrated circuit {intedace, A/D BJ  Cirguit intégré (interface. convertisseur
A/D-Wandler) converter) AN

BL  Log. Schaltkreis 2.B. DTL, TTL, HTL, I BL  Logic circuit, e.q. DTL TTL. HTL, BL  Circuil logique, p.ex. DTL, TTL. HTL.
ECL, C-MOS ; ECL, C-MQS . ECL. C-MOS

8M  Hybrigbaustein, z.B. Mischer, Tuner, ; BM  Hybrid chip. e.g, mixer, tuner, BM  Puce hybride, p.ex, mélangeur, tuner,
Madulator i modulator moduiataur

BO  Analogschaltkreis. 2.8. Operations- BO  Analog circuit. e.g. operatisnal BO Circuit analogique. p.ex. amplificateur
verstarker amplifier cpérationnel

BP  Optoelektronischer Bauslein, z.B. BP  Optoelectronic component, e.g. BP Composant optoélecironique. p.ex.
Anzeigeeinheit, Koppler : display. coupler | afficheur, coupleur

t

BS  Schalt- und Steuerbaustein, i BS  Switching and controt modul, |88  Modul de commutation et de

elektronischer Sensor ! electronic sensor ! commande, sonde électronique
; ‘
BV Stromversorgung. Ubersp.-Schutz i BV Power pack. protective circuit j’ BV  Alimentation, protection surcharge
B8Z  Zubehdr BZ  Accessories i BZ  Accessoires
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;r:r‘rls::e Art des Baueiementes :’:nf\iy Type of component r:m’k Type delement
C  Kondensateoren C Capacitors C Condensateurs
CB  Bypass-, Durchi-Kondensator CB  Bypass capacitor, feed-through C8 Condensateur bypass.
. capacitor condensateur de traversée
CC  Keramischer Kondensator CC  Ceramic capacitor CC Condensateur céramique
CD  Orenhkondensator CD  Variable capacitor CD Condensateur variable
CE  Efektrolytkondensator CE  Eiectrolytic capacitor CE Condensateur électrolytique
CG Glimmerkondensator CG  Mica capacitor CG Condensateur au mica
CH  Sperrschichtkondensator CH  Semiconduclor capacitor CH Condensateur semiconducteur )
CK  Kunstiolienkondensator CK  Synthetic-foil capacitor CK Condensateur a feuille Synthétique
ClL. Ker. Hochsp.-Kondensator ClL.  HV capacitor (ceramic) CL Condensateur HT céramique,
CM  Metalipapier-Kondensator CM  MP capacitor CM  Condensateur a papier métallisé
CN  Kondensatornetzwerk CN  Capacitor natwork CN  Réseau capacitif
CP  Papierkondensator CP  Paper capacitor CP  Condensaleur au papier
CS  Storschutzkondensator CS  Interference-suppression capacitor CS Condensateur anti-parasite
CT  Trimmkondensator CT  Trimmer capacitor CT Condensateur ajustable
CV  Vakuum-Kondensator €V Vacuum capacitor CY¥ Condensateur a vide
D  Drihte, Leitungen D  Wires, lines D Fils, lignes
DD Schalt- und Wickeldraht DD Hook-up or winding wire DO Fil de ciblage, fil de bobinage
OF  Flachleilung, Litze DF  Flat multiple ling, stranded wire DF  Ligne plate, ligne torsadée
DG Abgeschirmte Leitung DG  Shietded line DG Ligne blindé
DH  Keaxialkabel DH  Coaxial tine OH  Ligne coaxiale
DJ  Isclierschiauche, Schrumpf- DJ  Insulating sheaths. shrink-on sleeves, DJ Gaines isolantes, gaines thermorétrac-
schiduche, Wellrohre, corrugated tubes, protective lubes tables tubes ondulés, gaines
Schutzschiduche protectrices
DL HF-Litzen Di.  RF stranded wires DL  Lignes torsadées RF
DM Schaltlitzen (mehrdrahtige Leiter} DM Multi-conductor wires DM Lignes torsadées (multiconducteurs)
DN  Antenne DN Antenna DN  Antenne
DO  Lichileiter {optisch) B0 Optical waveguides DO Guides d'onde optiques
DP  Leilerplatten (unbestGckt) DP  Printed circuit boards (bare) DP Cares imprimées (non équipées}
0Q  Muitilayer {unbestuckt) BC  Multilayer boards {bare) DQ  Canes multicouche {non équipées)
DS AnschiuBkabel {menhradrig} DS Connecting cable, multicore DS Cable de connexion
{multiconducteur)
DU  Substratplatten fir Dickschicht- CU  Substrate boards for thickfilm circuits DU Cartes a substrat pour circuits a
schaltungen couche épaisse
DW  Festmanteikabel BW  Rigid cables DW  Cables rigides
E  Elekirische Teile E  Electric parls E Organes électriques
EB  Blei-, NC-Akku, Batterie EB  Llead or alkaline accumuiator, battery EB  Accumulateur Pb/NC, batterie
ED  Gedruckte Schaltung (bestlckte ED  Printed circuits (assembled), ED Circuits imprimeés {équipés) non
Leiterpiatie], nicht steckbar non-pluggable enfichables
EE  Gedruckte Schaltung {besttckte EE  Printed circuits {assembled), pluggable | EE  Circuits imprimés {&quipés}
Leiterpiatte}, steckbar enfichabtles
EF  Gldhlampe, Leuchte EF  Incandescent iamp, pilot lamp EF Lampe a incandescence, voyant
EG Glimmiampe, Entladungslampe £G  Glow lamp, discharge lamp EG Lampe a luminescence lampe 2
. décharge
EK  Kontakt-Streifen, -Feder EK  Contac! clip, contact spring EK Lampe de contact. ressont de contact
EL  Lautsprecher, Kopthdrer, Mikrofon EL  Loudspeaker, headphones, microphone | EL  Haul-parleur, casque, microphone
EM  Moter, Hubmagnet, Drehfeldsystem EM  Motor, lifting magnet, synchro system EM  Moteur, électro-aimant de levage,
systéme synchro
EO  Oszillator, z.B. Quarzoszillator EOQ  Oscillator, e.g. crystat osciliator EQ  Oscillateur p.ex. oscillateur & quanz
EP  Tiel-, Band-, Hochpaf}, Bandsperre. EP  Lowpass. bandpass. highpass fiiter, EP  Filire passe-bas. passe-bande,
Diskrminator band-stop filter, discriminator passe-haut, suppression de bande,
discriminateur
EQ  Schwing-, Filter-Quarz EQ  Osciltator or filter crystal EQ Quartz oscillateur, guartz de filtre
ER  Resonator, piezoelektr/magnetostriktiv | ER  Resonator, piezoeiectric/ ER  Résonateur piézo-électrique/
magnetostrictive magneto-strictif
ES  Passive SHF-Bauteile ES  Passive SHF-components ES Composant SHF passif
ET  Thermostat ET  Thermostat ET Thermostat
EV  Lifter, Gebldse EV  Ventilator. blower EV  Ventilateur, soufflerie
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R&S-Schliisselliste
R&S key list
Liste des symboles de rétérence R&S

ROHDE&SCHWARZ

;l'::.;e Art des Savsiementes ::nn:y Type of compenent f:m* Type detement
F  Fassungen, Steckverbindungen | F Sockets, connectors F  Douiiles, connactetrs
FG  Koax-Umristsatz FG  Coaxial screw-in assembly FG Ensemble vissable coaxiat
FH  Koax-Ubergang auf Fremdsystem FH  Coaxial adapter FH  Adaptateur coaxial
FJ BNC-Systemteil FJ  BNC screw-in assembly FJ énsemb]e vissable BNC
FK  Koaxial-UHF-Systemteil FK  Coaxial UHF screw-in assembly FK  Ensemble vissable coaxial UHF
FM  Mehrtachstecker, Buchsenleiste FM  Multipoint connector FM  Connecteur multipte
FN  Netz-Steckverbindung FN  AC-supply connector FN  Connecteur secteur
FO  Runde Mehrfach-Steckverbindung FO  Round multipeint connector FO  Connecteur multipoles rond
FP  Druckschalt-Steckverbindung FP  Mutllipoint connector for PC boards FP  Connecteur multipoles pour cartes
imprimées
FR  Fassung fir Lampe, Sicherung, usw, FR  Socket for lamp, fuse, etc. FR  Douille pour lampe, fusible etc. . ..
fT  Schwachstrom-Steckverbindung FT LV plug and socket FT  Connecteur pour faible courant
FU  Hochspannungs-Steckverbindung FU  HV plug and socket FU  Connecteur pour haute tension
FV  Verbinder {z.B. AMP) FV  Push-on connector FV  Connecteur & enfichage
FZ  Zubehor fiir koax. Bauelemente FZ  Accessories for coax. components FZ  Accessoires pour composants coax.
H Software H  Software H - Logiciel
HP  Software-Komponenten und Software- | HP  Rights to software components and HP  Droits d'utilisation de composants et
Module software modules modules logiciet
HS  Auf Informationstriger geladene HS  Software data media HS  Logiciel sur support dinformation
Software
J MeBinstrumente J  Indicators J  Indicateurs
JD Drehspul-Anzeigeinstrument JD  Moving-coil meter JO  Galvanométre a cadre mobite
JE Dreheisen-Anzeigeinstrument JE  Moving-iron meter JE  Galvanomeatre & fer mobile
JF Frequenzmesser JF  Frequency meter JF  Fréquencemétre
JG  Drehspulinstrument mit Gleichrichter JG  Mowving-coit meter with rectifier JG  Galvanométre & cadre mobile aves
redresseur
JH  Betriebsstundenzahter JH  Operating-hours counter JH  Compteur dheures de fonctionnement
JJ Impuiszéhler JJ Pulse counter JJ  Compteur dimpulsions
JK  Kleinst-Instrument, 2.B. JK  Mini-instrument, e.g. tuning indicator JK  Pelit indicateur, p.ex. indicateur
Abstimmanzeiger d'agcord
JM  Mechanisches Zahiwerk JM  Mechanical counter JM  Compteur mécanigue
JP Projektions-instrument {Leuchtziffer) JP  Digital display JP  Afficheur numérique
JOQ  Quotientenmesser {Kreuzspulinstrum.) JO  Ratiometer (¢ross coul} JQ  Quotientmétre {a cadres croisés)
JU  Uhrwerk JU  Clockwork JU  Mouvement d'horlogerie
JW  Elektrogyn. Anzeigeinstrument JW  Elecirodynamic meter JW  Instrument éfectrodynamique
L  Induktivititen, Magnetik L  Inductors, magnetic L Composants inductifs et
components rmagnétiques
LB  Bilech- und Schnittbandkern mit LB  Laminated and C-cores with LB Noyaux feuilletés et noyaux de type G,
Zubehor - accessories avec accessoires
LC  Keramische Spule LC  Ceramic coil LC Bobine céramique
LD Netz-, HF-Drosset, DI-Filter LD Choke, lead-through filter LD Self de choc, filtre dé traversée
LE Einzelkreis, Bandfilter LE  Single tuned circuit, bandpass filter LE Cirguit accordé, fillre passe-bande
LF  Ferritkern mit Zubehor LF  Ferrite cores with accessories LF  Noyaux en ferrite avec accessoires
LK  Karbonyleisenkern und etektrischer LK lIron carbony! slugs and copper slugs LK  Noyaux en fer carbonyle et en cuivre,
Kupferkern mit Zubehdr with accessories avec accessoires
LL  Luftspule ) LL  Air-core coils LL  Bobines i air
LM Magnetband und -platte LM Magnetic tapes and disks LM Bandes e! disques magnétiques
LS  Schirmbecher LS  Screening cans LS Bdtiers de blindage
LT  Netztranstormator LT  Power transformer LT Transtormateur secteur
LU NF-Ubertrager LU AF transformer LU Transformateur BF
LV  Variometer LV Variometer LV Variometre
LW  Wickelkdrper, aligemein W Coil formers, generat LW Carcasses de bobine, en général
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Teibe-

. Artdes Baustementes
milie

Pars

farmity Type of component

Famik
Type d glement

R Widerstinde

RD  Drahtwiderstand

RF  Kohleschicht-Widerstand
RG Metaligtasur-Widerstand

RJ  Metalioxyd-Widerstand

RK  Kaitleiter, HeiBleiter, Varistor
RL  Metallfiim-Widerstand

RN Widerstandsnetzwerk

RR  Draht-Potentiometer

RS  Schichi-Potentiometer

RT Dampfungsglied, AbschluBwiderstand
RV Drahtwiderstand mit Abgriff
RW  Wendelpotentiometer

S Schalter, Relais, Sicherungen

SB  Drucktastenschalter

SO Drehschaiter

8F  Kontaktiedersatz

SH  HF-Koaxiaischalter, -Relais, -Teiler
SK  Kipp-, Wipp- und Schiebeschalter
SL  Leistungsschalter Netz/HF

SM  Mikroschalter

SN Elektromagnet, Relais

SP  Leistungsrelais. Lufischiitz

SR Reedrelais

88  Sicherung. Schutzschalter

ST  Thermoschalter

SU Uberspannungs-Ableiter

SW  Wechselrichter, Ndherungsschaiter
82  Zeitschalter

V  Verbindungselemente

VK  Kiemme, Klemmlgiste
VL  Létose. Stutzpunkt
VS  Schraube, Mutter, Scheibe

R Resistors

RD  Wire-wound resistor

RF Carbon-fitm resistor

AG Metal-coated resistor

RJ Metal-oxide resistor

AK PTC, NTC resistors, varistors
RL Metal-film resistor

RN Resistor network

RR Wire-wound potentiometer
RS Carbon-fiim potentiometer
RT Atlenuator, termination

RY Wire-woung resistor, tapped
RW  Helical potentiometer

s Switches, relays, fuses

SB Pushbutton switch
8D Rotary swilch
SF Spring contact assembly
SH Coaxial RF switch, RF refay.
RF attenuator
SK Toggle switch, slide switch
SL AC supply switch, high-power RF switch
SM Microswitch
SN Etectromagnetic relay
SP Power retay, air-type contactor
SR Reed relay
Ss Fuse, automatic cut-out
ST Thermat circuit breaker
SU Arrester
SW  inverter {DC-AC). proximity switch
sSZ Time switch

v Connecling elements

VK Clamp, terminal strip
Vb Soldering lug
Vs Screw, nut, washer

R Résistances

RAD Résistance bobinée

RF  Resistance a couche ge carbone
RG Résistance & couche métallique
RJ  Résistance & oxyde métallique
RK  Resistances CPT, CNT, varistors
RL Résistance 3 film métallique

AN Réseau de résistance

AR Potentiometre bobing

RS Potentiométre & couche

RY Atténuateur, charge

RV Résistance bobinée & prise

RW Potentiomeétre hélicoidal

S Commulateurs, relais, fusibles

SB Commutateur a touche

8§D Commutateur rotatif

SF  Jeu de ressorts de comact

SH  Commutateur RF coaxial, relais RF,
atténuateur RF

SK  Comrmutateur a bascule, & glissiére

SL° Commutateur secteur, de puissance RF

8M  Microrupteur

SN Relais électromagnétique

SP  Relais de puissance, contacteur & air

SR Relais reed

S5  Fusible, coupe-circuit automatique

ST Disjoncteur thermique

SU  Eclateur

Sw inve(sey{ {DC-AC). commutateur de
proximité

$Z  Interrupteur horaire

V  Eléments de raccordement
VK
VL
VS

Pince, reglette a bornes
Cosse a souder
Vis, écrou. disque

Farbeode Kir Widersiinde und Kondensatoren

Anmerkung

D:e Wertangave der wetgenend rriniatursierten Bau-
eipmenle erfolgl uberwiegend durch Farbkennze:ch-
nungen, deren Bedeutung der nachicigenden Tabelle
entnommen werden kann

Hinweis:

tm Zuge des techruschen Fortsehntles setzt RAS zu-
nehmend Metalischichiwiderstande mit 1% Toleranz
ansteite von Konteschichiwiderstanden mit 5% Tole-
ranz gin. Metalischithiwiderslande konnen sich dabei
an Stellen befinden. an denen gemafl Schalttedlste
Kohleschichtwiderstande vorgesehen sind. Elwaige ge-
nngiugrge Diifereazen der Nennwarte zwischen Strom-
laulptan, Sshaitedisie und Geral hegen vn zulassigen
Toleranzbereich.

Cotour code for resistors and capacitors

Nots:

The electrical values of the largely mumaturized
components are mainly ientfied by a colour code, the
mganing of which can be taken from ihe table below,

N.B:

Foliowing the state of the art RAS makes increasing use
ol mstai-tilm eesistors (1% tolerance) instead of carbon-
film resistors (5% toterance). Metat-film resistors may
have ceen employed where carpon-film rasistors are
specified in the pans hst Any slight differences of
naminal vatues belween circuit diagram. parts hst and
equipment are withun tolerance.

Code couleur pour résistances &l condensateurs
Remarque:

Les vateurs électniques des composants fort mimatunses
sont indiquées dans la plupart des ¢as par un code
¢auleur dont voici Fexplicaton.

N.B:

Suwant le progres techmique R&S utilise de plus en plus
ges résistances a film metathque (tolerance 1%} au liey
des resislances a couche de carbone {tolerance 5%). Des
resistances a film metallique peuvent se trauver en des
poants ou des types A couche de carbone figurent dans la
liste des composants Les différences minimes desvaleurs
fominates eastant evenlueltement eatre le schéma de
circull, la iste des composants et 'appareil sont gans la
marge de tolerance.

Anordnungioespeie fur .

Defnttion® / Definition *

;
Faroe' Calour Goutens cAalB. © i D Examples for © Exempie pour
Schwary/Blagi/Noir -0 | | Widerstance [R) © Kongensat [C) | Keanzeichen A (Bautesilarce't Famnng) = 1 Zan!
. : F. v Kenngeichen 8 (Baytelende? Farbnng) = 2 Zanl
Braun. Srown:Marran Sroree ;o Resstors i) Capactors {C) . Wunnzeichen C (Punitd Faroning) -3 2anl = 2ant der Nutien
Rot-Red Aouge 22w Pos2% Res:stance {A)  Condengateuwr {C), Kennzewchen O (Punktd Farmning) = Tolezans aes Nenmaens in
. . ' : . ' (Fensences Xennzewnen fur D bedeutet :20%)
Orange Orange (33 0 : Das Fenien eines Kennzaschens beceutel. ¢al the Farde ces Bauteilkonpers die Wenangabe
GetoYellow. Jaune T4 40000 t il AN ¥] | carstelit
igisgi . - Marung A body colour of Lirst coloured nng) = 1st d
Grun/GreenVen 15 15 EpO0D T 9 {oody ng) gt
run/Green’ ! 508 | 205% L1l ! Marxing B {Dody end of 52COnd COlounsd rngl * 2nd dignt
Blaw'Blue/Bleu B} 6 0000 ! Mariung C {get or tnee golgured BRgl = Number of 281088
HE I P . « Maring O (dot or fourh cobured nng) = 10lkerance on Nominat value 10 &%
ViosenA ot I 7T j sot% 1"y, : {with no O markeng tolerance 1 20%)
GrawGrayGns 18 B ! - t k(2 The absence of amarking sigihes tnat 1he bty Caidut grves the corresponding Informaticn
Wels/AWnile' Blane ! g tg! - f | Reperage A {couteur du Corps Qu 18r anngay) = ter chulirg
] . i i 1 . Reperage B {boul du corps ou 2¢ anneau) = 2¢ coifire
Gold Dore s A L B . Reperage C DIt OU 38 ANNeaU) * NOMDIE 3¢ 28105
Sdber. Sitver/Argente T — P T H ._.‘{ TE Reperage D {poinl ou L anneau) = towerance en % de @ valeur novmuinale
Por . ; i t : LE& ({L'aosence du reperage O sigrihe £ 20%)
[ Tial L'absence de tou! reperage sigrifie que 12 cowgur du €Orps du COMpPEsant represente la

Ohne FarberNa eolour’ fm = —
Pas ge couleur . .

valeur correspondante

1} Tokranzang. hier nicht spezidizzert 1) Tolerance nng. here not specilied

1) Anneau de tolerance. ne pas specde it

* Swene auch DN 41429 und DIN 403825

* 850 1EC pubhcat:on B2-1952 and 5241968
T Vaur quss: DIN 31429 et DIN 30825

R 29500 (095.1000) — Seite 10




ROHDE&SCHWARZ

Zusammensteilung der lieferbaren Netzkabe!l
List of power cables available

Liste des cables d’alimentation disponibles

Sach-Nr. Schutzkontaktstecker nach: Vorzugsweise verwendet in;
Stock No. Earthed-contact connector: Preferably used in:
Référence Fiche & contact de protection: Utilisé de préférence en:
D5 006.7013 BS 1363: 1967 13A entspr. Grofibritanten
IEC 83: 1975 Standard B2
BS 1363: 1867° 13A complying with Great Britain
iEC B3: 1975 Standard B2
BS 1363: 1967' 13A suivant Grande-Bretagne
CEI83: 1975 norme B2
DS 006.7020 Typ 12 nach SEV-Vorschrift Schweiz
1011.1059, Normblatt § 24 507
Type 12 complying with SEV regulation Switzerland
1011.1059, standard sheet S 24 507
Type 12 suivant la norme SEV Suisse
1011.1059, feuilie § 24 507
DS 006.7036 Typ 498/13 nach USA-Vorschrift USA fKanada
UL 498, bzw. IEC 83
Type 498/13 complying with US regulation USA /Canada
UL 498 or with IEC B3
Type 498/13 suivant la norme E.U.A./Canada
E.U.A. ULA498 outa norme CEIB3
DS 006.7107 Typ SAA3 10 A, 250V, Australien
nach AS C112-1964 Ap:
Type SAA3 10 A, 250V, Australia
complying with AS C112-1964 Ap.
Type SAA3 10 A, 250V, Australie
suivant AS C112-1964 Ap.
DS 025.2365 DiN 43441t 10A, 250V Europa

{ohne Schweiz)

Europe
(Switzerland not included)

Europe
{Suisse non ¢comprise)

(R 42 369)
035.1000 81, 14




Cross-Reference List of Class Designation Letters

|EC Publication 113-2{1971) Item Designations, Letter Codes

ANSI Y32.2-1975 ((EEE 5td 315-1975), Section 22, Class Designation Letters

Note: The designation letters used in the R&S Manuals correspond to

the fetter codes of the IEC Standard identified in the first column!

JEC Publication 113-2
Terminoclogy

Acoustical indicator
Adjustabie resistor
- = - 1
Amplifier ...
Aamplifier {(withtubes) .................
APTRELAr .. ... iiiaaeiiaaaaeres
Assemblies ... e
Auxiliary switch
tattery
Jistableelement . ... ... ..l

Cable ... ... i
Cable balancing network
Capacrtor
Changer .........ciiveimiiiiincannnns
Circuit breaker
Clutch
[T 7] PN
Compander ...........ociiiiiiniannes
Connecung stage
COMBOIOIS oot ianecanetnaitcaanrans
Controlswitch .. .. ... ol
CORVEIBr ... tieiiiiiaaaiinaannnn
Core,storage ...........coiinniiaains
Crystalfilter ... ... ... .. ...l
Crystal transducer . .................o
Current transformer
Delay device
Deiay kine

Demoduiator ... ... ...
Dhal contact
Diode
Dipoie
Disconnectingplug ...l
Disconnecung socket ...l
DISCRIMINBLOr ... e ce e nann
DisK recoraer .. ... o.iiiiiiinaiiaans
Dynamoror

Electricaily operated mechanicai device .

Electronictube
Equalizer
[31; ] S
Frequencychanger ... ................
FUSE it ieeiceeeeieaei e
Gasdischargetube .. ...l
Generator
Heating aevice
Hybreid
Indicatng device
Inducticn cosl
tnductors
integrating measuring device
IOVEITET oot e eiececaninranaanaaanns
lsolator
JUMPEIWITE .. aiiarr s
Laser
Lighting device
Limit switch
Lamiter

Linetrao
Loudspeaker
Magnetic ampiifier

R 53022

Letter Code
IEC Y322
H LS
R R
W £
-3 AR .
A AR
F E
A AU
S S
G BT
D UA
Y MP
w w
w W
Z b4
C c
U AB.G.MT
Q CE
Y MP
U U.A
4 A
S S
K [ 4
S S
u AUMG
¥ E
z FL
B Y
T T
D DL
] oL
u A
b3 S
v D
w E
X P
X X
9] A,
C A
B MG
Y MT
v v
b4 EQ
Zz FL
u ABG
F F
v v
G G
E R
z z
P DS
L L
L L
[ M.MT,Z
U AUPS.MG
Q AT
W W
A MT.A
E DS
S S
Z MT.RE
L FLMPV
B LS
A AR

{EC Publication 113-2
Terminoiogy

Magnetictape recorder
MAaSBI ... .iiieiirrnariiranrraranas
Measuring equipment
Microphone
Miscallaneous .........oviieniiaeias
MOdulator ... . e
Monostapleelement . ... oo
Motor
Optical indicator
QOscillator
Overvoitage discharge device .. .......
Parabolicaenal ...... e eeeebaaanes
Photoelecxric cell
PICKUD ..vioiivinaiiiemanaiannens
PIIQ «oiiii e
Preumaticvaive ..... .. .....iieeeeeann
Potentiometer
Powar switchgear
Protective device
Pushbutton
Quartz-oscillator
Recording device
Register
Relay ...
[13-11].3.4 o] R R
ResOIVEr ... ....ccvvevernnniroronnanns
Rheostat ... ...........coaonn P
Rotating frequency generator
Rotating generator
Selector
Selector switch
Semiconductor
Shunt {(resistor)
Signal generator
Signaling device
SOCKBY ... i e
Soldering terminal s3rio
Static frequency cnanger .............-
Storage gevice
Subassembiy
SUPPIY .. e e
Supply device
Synchro
Telegrapntransiator ..............oon
Termunal ... e
Terminatboard ........ociiiiiriannan
Termimation
Testjack
Testing eguipment
TheMmISTOr .. oe et i i e
Therma cell
Thermoelectrnesensor ... eoeeeaenenns
Thysistor ..o
Transducer {(nonelectrical quantty

to electnical guantity)
Transtormer
Transmission path
Transistor ..o viiniree s e
Tube {(lectron) ... ...oviernaanienon
Voltage transformer (potential} ........
Waveguige
Waveguige girectional coupter

NAXRCPOAOPOICXXITICHMUOOI®IXD VAV TIORIIKXBRETOALZOCM®O VPO
>
c
=

Letter Code
IEC Y322

A
A
v
MK
£

A
AU
8
Ds
Y.G

F.E

< o0 T
=n
=

BT

ggs4<og-p

(o}



ROKDE&SCHWARZ

Schaltteillisten
numerisch geordnet

Part lists
in numerical order

Listes des pieces détachées
par numéros de référence

(R 29%00 8t 1
C35.1000 &1, 3



Filr diase Untarlaga behalten

wir uns alle Rachte vor,

085.0028-0893

Kennz.
Camp. No.

Benannung
Designation

Stchnummer
Steck No.

Harstallss
Manufasturer

Bezeichnung
Daslagnation

snthaiten In
contained In

Al

A2

A2
A3

A4

A4

Al

AS

AS

Ab

AS5

A6

AG
AG
A
A7

XX VARIANTENERKLAERUNG
IDENTIFICATION OF MODELS
VAR 11 = SMYO1 1GHZ MOD.
MOD 11 SMYO1 1GHZ MOD.
VAR 12 = SMY02 1GHZ MOD.
MOD 12 = SMYQO2 1GHZ MOD
VAR 41 SMY41 1GHZ UK
MOD 41 SMY41 1GHZ UK
VAR 43 = SMY43
MOD 43 = SMY43
VAR 44 = SNY44
MOD 44 = SMYA44
VAR 45 = SMY45 2GHZUK
MOD 45 = SMYAS 2GHZUK
XX ZUGEH.STROML.
CIRC.DIAGR.

1062.5502 S

ED TASTATUR/ANZEIGE

KEYBOARD/DISPLAY

HIERZU STROML. 1062.6809S

SEE CIRC.DIAGD.1062.6800S

EB PROCESSOR

PROCESSOR

NUR VAR/ONLY MOD: 11 12 43

HIERZU STROML. 1082.63008

SEE CIRC.DIAGR.1062.63095

ED PROZESSOR

NUR VAR/ONLY MOD: 41 44 45

ED MOTHERBOARD

MOTHERBOARD

HIERZU STRONML. 1062.6000S

SEE CIRC.DIAGR. 1062.6000S8

EE SYNTHESIZER

SYNTHESIZER

NUR VAR/ONLY MOD: 11 12

HIERZU STROML. 1062.64095

SEE CIRC.DIAGR. 1062.64095

EE SYNTHESIZER

NUR VAR/ONLY MOD: 41 44 45

HIERZU STROML. 1062.64095

SEE CIRC.DIAGR. 1062.6400S8

EE SYNTHESIZER
SYNTHESIZER

NUR VAR/ONLY MOD: 43

HIERZU STROML.1062.64095

SEE CIRC.DIAGR.1062.6409S5

EE AUSGANGSTEIL 1.046GHZ

OUTPUT STAGE 1,0 GHZ

NUR VAR/ONLY MOD: 11

HIERZU STROML. 1062.62089S

SEE CIRC.DIAGR.1062.6209S

EE AUSGANGSTEIL 1.04B6GHZ

NUR VAR/ONLY MOD: 41

HIERZU STROML. 1062.6209S%

SEE CIRC.DIAGR. 1062.62095

EE AUSGANGSTEIL 2.08GHZ

CUTPUT UNIT 2.08GHZ

NUR VAR/ONLY MOD: 12 43

HIERZU STROML.1062.7005 §

SEE CIRC.DIAG.1082.7005 §

EE AUSGANGSTEIL

NUR VAR/ONLY MOD: 44 45

HIERZU STROML.1062.7005S

SEE CIRC.BIAG. 1062.700558

ZE EICHLEITUNG (SMX)

ATTENUATOR {SMX)

NUR VAR/ONLY MOD: 11

ZE EICHLEITUNG (SMY)

NUR VAR/ONLY MOD: 41

ZE EICHLEITUNG (SMG/SMH)

NUR VAR/ONLY MOD: 12 43

ZE EICHLEITUNG (SMY)

NUR VAR/ONLY MOD: 44 45

ZE NETZTEIL,EINHEIT

POWER SUPPLY

HIERZU STROML. 1062.56905

W numn

1GHZUPGRAD
1GHZUPGRAD

1062.6809.02

1062.6309.02

1062.
1062.

6309.04

6009.02

1062.6408.02

1062.6409.04

1062.6409.43

1062.6208.02

1062.6208.04

1062.7005.02

1062.7005.04

0826.5065.02

0B26.5065.04

0B01.1108.02
0801.1108.04

1062.5690.02

duch ,[cf.:r bens

Geve te

nea ey 4E 72

MENPBE

Datum

413 3PUA & ]

Schalttallliste fir
Parts list for

Sachnummer
Stock No,

Blatt-Nr.
Page

&

ROHDE&SCHWARZ

11116.08.97

GG SHMY...

SIGNAL GENERAT.

1062.5502.01 SA

1+




Flir dlese Unteriage behalten

wir uns alle Rachte vor.

055.0026-0693

Kennz. Banennung Sachnummer Hersteliar Bezeichnung anthaltan in
Comp. No. Designation Stock Ne. Manufacturar Dpsignation contained in
SEE CIRC.DIAGR. 106256808
A13 ED ALC-BOARD 1062.9920.02
ALC-BOARD
NUR VAR/ONLY MOD: 41 44 45
| Dw KABEL W1 1062.6538.00| S$Myod 1062.6521.00
CABLE W1 F
W1 DW KABEL w1 1062.6586.00 §F4}/¢QL 1062.6580.00
CABLE w1
w2 DY KABEL W2 1062.6644.00 1062.6621.00
CABLE W2
w4 DY KABEL w4 1062.6650.00 1062.6621.00
CABLE w4
W20 DY KABEL W20 1062.6667.00 1062.8621.00
CABLE W20
w24 DV KABEL 1062.6544.00 1062.6509.00
CABLE
w25 DV KABEL 1062.6544.00 1062.6509.00
CABLE
W26 DW KABEL W26 1062.6567.00| Sciyo- 1062.6521.00
CABLE F
W26 DW KABEL W26 1062.6609.00 S }/0_2/ 1062.6580.00
CABLE W26
w27 DV KABEL W27 1062.6573.00 1062.6509.00
CABLE W27
w131 DV HF-KABEL-W131 1063.0027.00
NUR VAR/ONLY MOD: 41 44 45
w132 DV HF-KABEL 1063.0033.00
NUR VAR/ONLY MOD: 41 44 45
w133 DV HF-KABEL W133 1063.0040.00
NUR VAR/ONLY MOD: 41 44 45
X101 FJ EINBAUBUCHSE SYST.BNC FJ 0088.9186.00 |ROSENBERGE 51K-503-200-N4
BNC-CONNECTOR UG 625CIU
NUR VAR/ONLY MOD: 11 12 43
X102 FJ EINBAUBUCHSE SYST.BNC FJ 0099.9186.00 |[ROSENBERGE 51K-503-200-N4
BNC-CONNECTOR UG 625CIU
X103 FJ EINBAUBUCHSE SYST.BNC FJ 0082.9186.00 |[ROSENBERGE 51K-503-200-N4
BNC~CONNECTOR UG €25CIU
X104 FJ EINBAUBUCHSE SYST.BNC FJ 0099.8186.00 |ROSENBERGE 51K-E03-200-N4
BNC~CONNECTOR UG 625CIU
NUR VAR/ONLY MOD: 11 12 43
X105 FJ EINBAUBUCHSE SYST.BNC FJ 0098.9186.00 ROSENBERGE 51K-503-200-N4
BNC-CONNECTOR UG 625CIVU
X133 FJ EINLOETBUCHSE MMCX SMD 1075.4045. 00 |SUHNER Q0MMCX-550-0-51/1190
CONNECTOR
NUR VAR/ONLY MOD: 41 44 45
. Datum Schaltteiltiste tir Sachpummaer Blatt-Nr.
MENPS 413 3PUA | & Parts Iist for Stock No. Page

Date

&

ROHDE&SCHWARZ

11(16.08.97

GG SMY...

SIGNAL GENERAT.

1062.5502.01 SA | o-




Fir diase Unteriage bohaltan

wlir uns alte Rechig vor,

095.0026-0692

Kennz. Benannung Sachnummer Herstallar Bezaichnung enthalten in
Comp. No. Dasignation Stock No. Manufacturer Designation contained in
XX VARIANTENERKI.AERUNG
IDENTIFICATION OF MODELS
VARQ2=GRUNDAUSFUEHRUNG
MODO2=BASIC_MODEL
W3 DY KABEL W3 1062.6080.00 1062.6067.00
CABLE W3
W21 DY KABEL w21 1062.6096.00 1062.6067.00
CABLE W21
w77 DY KABEL W77 1062.6109.00 1062.6067.00
CABLE W77
X1 FP BUCHSENLEISTE 32POL. FP 0008.56785.00 |SIEMENS V42254-B2201-B61t
CONNECTOR 32P0OL.
X2 FP BUCHSENLEISTE 32P0L. FP 0008.5676.00|SIEMENS V42254-B2201-B611
CONNECTOR 32POL.
X4 FP STECKERLEISTE 10P.GER 0846.4583.00 [SIEMENS V23535-A2200-A102
CONNECTOR 10P
X20 FP STECKERLEISTE 10P.GER 0B46.4593. 00 [SIEMENS V23535-A2200-A102
CONNECTOR 10P
X33 FP STIFTL.WIN 3P.R2,54 FP 0009.7195.00
ANGLE PIN CONNECTOR
X125 FJ EINLOETBUCHSE MMCX SMD 1075. 4045, 00 [SUHNER S0MMCX-550-0-51/1180
CONNECTOR
X133 FJ EINLOETBUCHSE MMCX SMD 1075.4045.00 | SUHNER QOMMCX-S50-0-51/1190
CONNECTOR
NICHT BESTUECKT/NOT FITTED
ENTHALTEN IN SMY-B40 ZUB
1062.9920.02
X231 FP STECKERLEISTE 10P.WIN FP Q738.5335.00 |SIEMENS V23535-A2210-A102
CONNECTOR
NICHT BESTUECKT
NOT FITTED
- Datum Schatttelltiste fiir Sachnummar Blatt-Nr.
MENPS 413 3PUA Al Dz:ta Parts list for Stoek No. Page
& 01[16.09.97| ED MOTHERBOARD 1062.6009.01 SA | -
ROHDE&SCHWARZ
MOTHERBOARD
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ROHDE&SCHWARZ

XY-Liste
XY List

Erkldrung der Spaltenbezeichnungen:

Part: Bauelement-Kennzeichen.
Side: .  Leiterplatten-Seite, auf der sich das Bauelement befindet.
X/Y: Koordinaten (Millimeter) des Bauelementes auf der Leiterplatte

bezogen auf den Nullpunkt.
SQR, PG: Planquadrat und Seite des Schaltbildes fir das jeweilige Bauelement.

Explanation of column designations:

Part; identification of instrument part.
Side: Side of the PC board on which instrument part is positioned.

XY Coordinates (millimeter) of the component on the PC board in reference
to zero point.

SQR, PG: Square and page of the diagram for the respective instrument part.

R 53180



| Nicht-Service-Relevante Bauteile / Non-Service-Relevant Components |

e ettt P R e B e +
| Part Side X Y Sqr Pg | Part Side X Y s8qr Pg | Part Side X Y Sgr Pg |
e e i e el d e e e it +
[ w3 B 113 10 4D 1 | X2 B 38 77 3a 1| X125 B 10 90 1A 1 |
[ w21 B 114 27 7D 1 | X4 B 137 13 2A 1 | X133 B 44 26 1B 1 |
| w77 B 17 51 20 1 [ X20 B 23 23 1D 1 | X231 B 15 13 3D 1 |
| X1 B 38 41 3C 1 | X33 B 41 26 1C¢ 1 | [
Fom e e — e — - e e A e e e - +
Hommmm——- +o-mmm--- o= tmmmmm e e e e R R e e Fom——— +
| | Az [ Datum | XY-Liste fir | Sach-Nummer |Blatt|
| ROHDE | |Date | Xy-list for | Stock-Nr | Page |
| & Fommmmm - - mmmmmmm - R e e ettt +----- +
[ SCHWARZ | ! | ED MOTHERBOARD | | !
| [ 03.00 [02.07.97|  MOTHERBOARD | 1062.6009.01 XY | 1- |
e R t-------- +-------- e e Fom oo e e e Fem--- +



ROHDE&SCHWARZ

Stromlaufe
Bestiickungsplane
Circuit diagrams
Components plans

Schémas de circuit
Plans des composants

(R 29500 BI 4}
95,1000 0. 4



N 5 & 7 2
A
AZ
Prozessor 2 X111
X2 wz [EC-BUS
Processor N
X3
B8
W3 4p, X107
FM/FM
XZO:[ w20 G T
| %y B X103
A5 AF INT
jangsteil 1/2GHz
tput Unit 1/2GHz . 104 c
SEQ
%4 W4
%226 ][
J 10, . X105
& U BLank .
FORU
9KHz... D
1040/ 2080MHz
7o Cz‘
%1
AB
. . w1
Eichleitung =9 9KHz...1040/2080MHz R
-
AHenuator RE OUT
Gueltig fuer / valid for:
VAR./MOD. 11, 12
03.00 El |MENP | DATUM NAME BENENNUNG
BEARE El .
Py - SIGNALGENERATOR
e SIGNALGEMERATOR__SMY
PLOTT | 3.9.97 PFLUGER TOR/TOP.1
ZEICHN. -NR.
ROHDELSCHWARZ
AEND|  AENDERUNGS-
IND. | MITTEILUNG DATUM [NAME o raer Sy iciv. 1062,

VAN 6 | 7




V 35 4 VAN 6
Al A2
Tastatur/Anzeige ’r Prozessor -
Keyboard/Display " (:H: X Processor xz][ w2
X3
w3
& A3 Motherboard
;;; Motherboard ]E
X20 w20
X127
X1 2404 W24 O m(EN274
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nsert the braided cord (provided
only for instruments requiring a -
igh degree of shleldmg) into the
espective groove.

/ " Rickrahmen-
i Ruckseite
Reay frame,
rear ‘
- Frontrahmen-
nd Riickseite und
N - Seitenleisten
: unten
nt Rear of front
frame and
top side strips, . _
bottc}m

The braided cords in the front of-
front frame and rear of rear frame

‘must be fixed by glued joints

approx every 80 mm. Make joints

(8 approx. 2 mm) on the bottom of
the groove and press braided cord
firmly on it._

Use a permanently elastic
‘adhesive, such as Si-rubber 3145
RTV (R&S Part No. WV 088.3152).

Instruments  with separate rear
panels require the individual
components to be adjusted to the

same levél over the complete

instrument width., _

Top and bottom cover must be
fastened by way of the’ catches on
rear frame.

‘Note that with high rear panel feet

(CMS) the catches are concealed;

here tighten the rear feet screws . -
only after the top and bottom.
cover have been secure!yr fttted,'

into the catches

~ PaBgenauigkeit.

Offnen und SchlieBen
~des Gehduses

- Die guté Schirmdémpfung der

Kompaktbauweise 90 erfordert
haufige Kontaktstellen und hohe
In Verbindung
mit einem leichten Anlagedruck,

der mit dem Festziehen der Riick- -

wandfuBschrauben erreicht wird,
erhalt man einen straffen Sitz der
Ober- und. Unterhaube auf dem
Rahmen.

Zum Offnen muB man die Rick-
wandfuBverschraubung {6sen und

~ die FuBe nach ruckwdrts abziehen
bleiben . im FuBB -
" haften). Je nach Bedarf a8t sich

(Schrauben

nun Ober- bzw. Untérhaube eben-
falls nach ruckwérts abnehmen.
Sitzen die Hauben sehr fest, er-
leichtert man das Abziehen durch
abwechsetndes Hebeln in Pfeil-
richtung mit einem Schrauben-

zieher an benden Geratesetten‘

{(siehe Bild).

Zum SchlieBen' “des Gehauses
werden erst die Frontkanten der

Hauben in die umlaufende Nut des |

Frontrahmens und der Seiten-

- leisten eingefiihrt und dann in die
Erhdhungen am Ruckrabmen bis

Anschlag eingerastet. Das Gerat ist
wieder geschiossen, wenn die
RickwandfuBe eingeschoben und
die Schrauben festgezogensind.

Nutim Frontrahmen

Graeve in front frame

‘Sehlitzschraubendreher Grofe 2 oder -
Kreuzschlitzschraubendreher Gréfle 1.

in groove in top or bottom cover .

‘oder 2 1 Nutin Ober-bzw. Unterhaube ° "
 Screwdriver size 2 or - ' o
Phiftips screwdriver size Tor2 4 ‘

Opening and closing the
cabinet

To obtain the high' degree of
shielding of design 90, many .

" points of contact and accurate

fitting are employed. When exer-
ting a slight pressure by tightening
the rear-panel feet, tight fitting of
the top and bottom covers is
ensured.

To open the cabinet; first undo the
rear panel feet screws and

" withdraw the feet {captive screws).

It is now possible to detach top
and bottom cover if required. If

- the fitting of these cover plates is
~very tight,
. facilitated by alternately levering

removal c¢an be.

on bath sides of the instrument
using a screwdriver. (see
itlustration). '

To close the cabinet, insert the
front edges of the covers into the
groove of the front frame and the
side strips and lock them into the
catches on the rear frame into -
detent position.- The cabinet is
closed when the rear-panel feet’

“areé inserted and the screws tight- -

ened.

Ober- und Unterhaube werden durch die -
_ RuickwandfuBverschraubung befestigt.”

Top and bottom covers are fixed byr
" screewing feet to rear panel

Fixiererhdhungen

Fastening catches

- D{E-4




struction

ynstruction consists of a self-
rting aluminium-cast, frame
front, mounting and rear
- top and bottom covers
elling).

‘and panelling:

Dichtschnur (nur bei Gerdten mit
erhéhtem  Schirmdampfungsbe-

darf vorhanden) jeweils in die um-

taufende Nut einlegen..

Frontréhmen
Frontseite

Frontrahmen-
Riickseite und
Seitenleisten

Front frame,
front

oben

Rear of front
frame and
side strips, top

Die Dichtschniire in der Frontrah-
men-Frontseite und in der Rick-
rahmen-Rickseite  miissen durch
Kiebepunkte in Abstinden von ca.
80 mm fixiert werden. Dazu Klebe-
punkte mit ca. 82 mm im Nutgrund
anbringen und Dichtschnur auf-
driicken. ' Co
Dauerhaft elastischen Kleber wie
z.B. Si-Kaltschuk 3145 RTV (R&S-
Sachnr. WV 088.3152) verwenden.

Bei Gerdten mit geteilten Ruck-
platten missen beim Zusammen-
bau die Einzelelemente Gber die
gesamte = Gehausebreite ~waage-
recht zueinander ausgerichtet
werden. I
Ober- und Unterhaube missen mit
den Erhéhungen am Rickrahmen
fixiert sein. ' :

Achtung: bei hohen Rickwand-
fuBen (CMS) werden die Fixier-
Erhéhungen: verdeckt, hier Rulck-
wandfiBe erst anschrauben, wenn
die Obér- u. Unterkante sicher in
den Erhohungen am Rickrahmen
fixiert sind. . : o

Insert the braided cord (provided
only for instruments requiring a
high degree of shielding) into the
respective groove.

Riickrahmen-
Rhckseite

Rear frame,
rear

frontrahmen-
Rickseite und
Seitenleisten
unten

Rear of front
frame and
side strips,
bottom

The braided cords in the front of
front frame and rear of rear frame
must be fixed by glued joints
approx. every 80 mm. Make joints
(¢ approx. 2 mm) on the bottom of
the groove and press braided cord
firmly on it. '

Use a permanently elastic
adhesive, such as Si-rubber 3145
RTV (R&S Part No. WV 088.3152).

Instruments  with separate rear
panels require the individual
components to be adjusted to the
same level over the complete
instrument width. ‘

Top and bottom cover must be
fastened by way of the catches on
rear frame. . -

Note that with high rear panel feet
{CMS) the catches are concealed;
here tighten the rear feet screws
only after the top and bottom
cover have been securely fitted
into the catches. '

Offnen
des Gehiy

Die gute 5S¢
Koempaktbauy
haufige Kont,
PaBlgenauigke
mit einem lgj
der mit dem |
wandfuf3schra
erhalt man ei
Ober- und Us
Rahmen.

Zum Offnen
wandfuBverscl
die FuBe nach
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Gehiuse

Aufbau

Der Aufbau besteht aus einer tra-
genden  Aluminium-DruckguB-
Rahmenkonstruktion mit gerate-
spezifischer Front-, Montage- und
Ruckplatte, die mit einer Ober-
und Unterhaube (= Beplankung)
ummantelt ist. '

Rahmen und Beplankung:

_R48010". -

Casing

Cdnétruction .

The construction consists of a self-

supporting aluminium-cast frame

with front, mounting and rear
panel, top and bottom covers
{ = panelling).

Frame and panelling: -

Dichtschnur (nur bei Geraten mit |
erhohtem  Schirmdampfungsbe-
darf vorhanden) jeweils in die um-
laufende Nut einlegen.. |

Frontréhmen
Frontseite

Frontrahm
Rickseite u
Seitenieiste
oben

Front frame,
front

Rear of fro
frame and
side strips,’

Die Dichtschniire in der Frontrah-
men-Frontseite und in der Rick-
rahmen-Rickseite missen durch
Kiebepunkte in Abstanden von ca.
80 mm fixiert werdeh. Dazu Klebe-
punkte mit ca. @2 mm im Nutgrund
anbringen und Dichtschnur auf-
dricken. . o

Dauerhaft elastischen Kleber. wie
z.B. Si-Kautschuk 3145 RTV {R&S-
Sachnr. WV 088.3152) verwenden.

Bei Geraten mit geteilten Ruck-
platten muassen beim Zusammen-
bau die Einzelelemente Uber die
gesamte  Gehausebreite waage-
recht zueinander ausgerichtet
werden. o

Ober- und Unterhaube muissen mit
den Erhdhungen am Rickrahmen
fixiert sein. ' S

Achtung: bei hohen Rackwand-
fuBen (CMS) werden die Fixier-
Erhdhungen verdeckt, hier Ruck-
v'vandﬁ_'zBe" erst anschrauben, wenn
die Ober- u. Unterkante sicher in
den Erhohungen am Ruckrahmen
fixiert sind. | S S
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7 Priifen und Instandsetzen der Baugruppe

7.1 Funktionsbeschreibung

Die Schaltung der Baugruppe Rechner gliedert sich in einen
Prozessor- und einen Analogteil.

7.1.2 Prozessorteil

7.1.2.,1 CPU mit Peripherie

Der Prozessor ist die Steuereinheit fiir das gesamte Gerit. Der
Kernbaustein ist die CPU N80C196 (D10) mit den Programmspeicher
EPROM D206, EEPROM D125 und den batteriegepufferten RAM D210.

Die beiden je 8-Bit Ports P3 und P4 der CPU stellen den Adress-
/Datenbus dar. PAL D110 wird als Ausgabeport fiir den Strobe ver-
wendet. Analoge Spannungen im Bereich 0V...x5V (X3.6) werden dem
internen A/D-Wandler der CPU iiber Port P0.0 zugefithrt. Die ab-
gleichbare 5.12V Referenzspannung des D/A-Wandlers wird mit der
Spanmungsreferenz REF02 (D107) erzeugt.

Am Eingabeport P1 werden die logischen Zustdnde der Interrupt-Lei-
tungen erkannt. P1.3 dient zum Erkennen der Option Referenzoszil-
lator. Bei Netzspannungseinbriichen, Netzausfillen sowie bei Ein-
bzw. Ausschalten des Gerédtes liefert die Reset-Schaltung D100 ein
definiertes Reset-Signal fir die CPU. Weitere AdrefRsignale fir
RAM, EPROM, EEPROM und IEC-Bus werden mit PAL D110 dekodiert.

7.1.2,.2 Tastaturmatrix

Von der Tastaturmatrix der Anzeige-Tastatur-Baugruppe gelangen 8
Spalten- und 5 Zeilenleitungen (COLO...COL7, ROW1l...ROW5) auf

die Baugruppe. Ist keine Taste gedriickt, so liegen ROW1...ROWS

uf HIGH-Potential. COQOLO...COL7 werden durch D303 auf LOW
gehalten. '

Ein Tastendruck verbindet nun eine Zeilen- mit einer Spaltenlei-
tung, wodurch die Zeilenleitung auf LOW gesetzt wird. Der entspre-
chende Kondensator wird dabei entladen. Uber D302 wird verzdgert
mit D305 wegen Tastenprellens, ein Interrupt (KEYINT) erzeugt.
Beim Auslesen des Tastencodes wird D303 hochohmig, so daR alle
Spaltenleitungen, welche nicht {iber die geschlossene Taste verbun-
den sind, schnell HIGH-Potential annehmen. Der entladene Kon-
densator stellt nun sicher, daf die entsprechende Spaltenleitung
wahrend der Zugriffszeit auf LOW gehalten wird.

7.1.2.3 IEC-Interface

Das IEC-Bus-Interface, bestehend aus dem integrierten IEC-Bus Bau-
stein D250 und den beiden Bausteinen D260, D255 implementiert die
nach IEEE-Standard 488-1978 definierte Schnittstelle. Das Hand-
shake bei einem Datentransfer wickelt der Baustein selbststéndig
ab. Der bei einer Statusdnderung generierte Interrupt gelangt an
den HATI 0 Pin der CPU.

7.1.3 Analogteil

Der Analogteil der Baugruppe Rechner stellt die fiir den AM- und
FM-Betrieb benétigten Modulationsignale bereit.
Er besteht aus einem NF-Synthesizer und dem AM-Modulationszweig.
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7.1.3.1 ' NF-Synthesizer

Mit direkter digitaler Synthese wird die Ausgangsfrequenz des
Modulationsgenerators erzeugt.

Das Kernstiick des Synthesizers ist der DDS-Baustein D420 der einen
32-Bit-Addierer, zwei 32-Bit-Inkrementspeicher, Sinus-ROM und eine
Schnittstelle flir die serielle Datenfibertragung enthadlt. Im Addie-
rer wird ein Inkrement zyklisch mit einer Taktfrequenz von
2.147484 MHz aufaddiert. Der Takt kommt von dem Quarzoszillator
B40l1l. Die hoéhenwertigen 13-Bit der Summe steuern die Adressen des
Sinus-ROM. In diesem sind die Amplitudenwerte einer Periode der
Sinusschwingung gespeichert.

Die héhenwertigen 12-Bit der Amplitudenwerte einer Sinusschwingung
gelangen an einen D/A-Wandler der ein treppenférmiges Signal lie-
fert. Die zwei 6-Bit D-Register (D430 und D440) unterdriicken die
verschiedenen Laufzeiten aus dem Sinus-ROM des DDS-Bausteines.

Ein Sample & Hold Schalter unterdriickt die Einschwingvorginge des
D/A-Wandlers. Ein nachgeschaltete 600kHz Tiefpaf sorgt flir aus-
reichende Unterdriickung der Taktfrequenz. Die SinX/X Kompensation
ist durch R491 und C490 realisiert.

7.1.3.2 AM-Modulationszweig

Mit dem Analogschalter D500, D510 und D550 wird die Auswahl des
AM~Signals zwischen intern und extern getroffen. Der dem Eingang
parallel geschaltete Fensterdiskriminator (N544) {iberwacht die Am-
plitude des externen Modulationssignals und liefert bei Unter-
oder Uberschreitung dem Prozessor D10 das AMKOMLO- oder AMKOMHI-
Signal.

7.2 MeRgerdte und Hilfsmittel
- Digitalmultimeter (z.RB. R&S UDS5)

- DC-Spannungsquelle (z.B. R&S NGT)

- Audio Analyzer (z.B. R&S UPA)

- Frequenzgenerator (z.B. R&S SPN)

- RMS-Voltmeter (z.B. R&S URE3)

~ Spektrum-Analyzer (z.B. R&S FSA)

- Ogzilloskop

- Freguenzzdhler

7.3 Fehlersuche

Kein Signal an LFOUT (X3.23) Taktgenerator an X401 priifen
Signal an P405 priifen
S&H-Schaltung an P409 priifen

TiefpafRfilter und Verstdrker N520
an P530 prifen

AM-INT an AMMOD (X3.34) Schalter D510 und D550 sowie
fehlerhaft Verstédrker N530 priifen
AM-EXT an AMMOD (X3.34) Schalter D500 und D550 und
fehlerhaft Verstidrker N530 priifen
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7.4 Priifen und Abgleich

Alle MeRwerte ohne Toleranzangabe sind als Richtwerte zu verste-
hen. Spannungen ohne weitere Bezelchnungen bedeuten DC-Spannungen.

7.4.1 Priifen der Stromversorgung

¢ Ein Amperemeter in die Versorgungsleitungen der einzelnen
Versorgungsspannungen einschleifen,

_. Die Stromaufnahme der Baugruppe iliberpriifen. Die Sollwerte zu den
Jjeweiligen Versorgungsspannungen sind unter "Externe Schnitt-
gtellen" zu finden.

7.4.2 Rinstellen der Power Falil Schwelle

* Die Netzspannung so einstellen, daR an X3.13 (USVC) 7.1V +0.1V
anliegen.

—. R139 so einstellen, daR an D100.10 gerade ein Wechsel des
Logikpegels (H zu L bzw. L zu H) stattfindet.

7.4.3 Einstellen der Referenzspannung

_. Mit R102 DC-Spannung an Mefpunkt P101 auf +5.12V +lmV
einstellen.

7.4.4 Abgleich des AM-EXT Spannungskomparators

. Mit dem Pot R550 am MeRpunkt P513 eine Spannung von -1.02V +1mV
einstellen.

7.4.5 Pegel INT]1 Abgleich

Einstellung: 1kHz
Kalibriertes AC-Voltmeter an INT1 (X3.32) anschliefen.

_ Mit R450 Ausgangsamplitude am AC-Voltmeter auf 0.7071Veff
abgleichen.

7.4.6 INT1 DC-Offset 0V-Abgleich

¢ Einstellung: AF 1kHz
¢ DC-Voltmeter an INT1 (X3.32) anschlieffien.

_ Mit R520 DC-Offset auf Minimum abgleichen.

7.4.7 Test der Diagnoseeing&nge

An Mefipunkt P100 ein DC-Voltmeter anschliefen.
Einstellung: SPEC 109
SPEC 40 {(GAIN1é D105.5 LOwW).

Die gemessene Spannung mufl +2.56V £20mV betragen.
¢ Einstellung: SPEC 39 (GAIN16é D105.5 HIGH).

Die gemessene Spannung muf +2.56V *50mV betragen.
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¢ Einstellung: RF 1GHz
SPEC 40 (GAINlé6 D105.5 LOW).
SPEC 115

_ Die Spannung an X3.6 messen.

_ Die Spannung an P100 muff +2.56V minus die halbe Spannung an
X3.6 z20mV betragen.

e Finstellung: SPEC 39 (GAIN16 D105.5 HIGH).

_. Die Spannung an X3.6 messen.

_ Die Spannung an P100 muf +2.56V minus sechzehn mal die halbe
Spannung an X3.6 *100mV betragen.

7.4.8 Priifen des Tastatur-Interrupt

¢ Ein Oszilloskop an P305 anschliefen. Eine beliebige Taste
driicken.

_ Am Osziloskop mufR ein LOW-Puls mit ca. 2.5ms Pulsdauer mefRbar

sein. -

7.4.9 Priifen der RaM-Pufferspannung

_ Batteriespannung direkt an den Batterieanschliissen messen.
s Versorgungsspannungen abschalten.

_ An D210.28 soll die gemessene Batteriegpannung (Tol. -10mV)
anliegen.

7.4.10 Priifen der Freguenzgenauigkeit

e Einstellung: AF 100kHz
s Kalibrierten Frequenzzidhler an AF INT anschlieRen.

.. Frequenz messen. Max. Fehler :10Hz.

7.4.11 Pegelgenauigkeit priifen

7.4.11.1 Frequenzgang

* Einstellung: A¥ zwischen 10Hz...500kHz variieren.
e Kalibriertes AC-Voltmeter an AF INT anschliefRen.

_ Pegel messen und mit der Tabelle vergleichen.
Frequenzgang von 10Hz
bls 50kHz <0.2dB
bis 100kHz <0.3dB
bis 500kHz <0.5dB

7.4.11.2 Eingtellfehler

e Einstellung: AF 1kHz
AM INT EIN
¢ Kalibriertes AC-Voltmeter an AF INT, INT1 (X3.32) und AMMOD
(X3.34) Ausgénge anschliefien.
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_ Ausgangssignale priifen.
AF INT 0.7071veff
INT1 0.7071veff (X3.32)
AMMOD 0.7071Vveff(¥X3.34) Max. Fehler *1%

7.4.11.3 INTI DC-Offsget

e DC-Voltmeter an INT1 (X3.32) anschlieRen.

_ DC-Spannung muff <*+bmV sein.

7.4.12 Priifen der spektralen Reinheit

7.4.12.1 Klirrfaktor priifen

¢ Einstellung: AF zwischen 20 Hz und 100 kHz variieren.
e Klirrfaktormesser an AFOUT anschlieRen.

_ Klirrfaktor bei wverschiedenen Freguenzen messen.
Klirrfaktor muRR <0.1% sein.

7.4.12.2 Harmonische und Nichtharmonische Stérsignale priifen

¢ Einstellung: AF zwischen 100kHz und 500kHz variieren.
e Spektrum-Analyzer an AFOUT (Ri = 1MQ) anschliefen.

_ Oberwellen und Nebenwellenabstand mufz < -40dBc sein.

7.4.13 Priifung der Umschaltung des AM-Ausgangs

* Einstellung: AF 10kHz
AM INT ON
* Ogzilloskop an AMMOD (X3.34) anschliefien.

_ Am Oszilloskop muf ein 10 kHz Sinussignal zu sehe sein.

¢ Einstellung: AM EXT AC
¢ KurzschluRbriicke X501 zwischen X501.1 und X501.2
* NF-Generator an AM EXT anschliefien.
s Einstellung NF-Generator: Frecquenz 1lkHz
Spannung 0.7071veff

_ AMMOD (X3.34) Signal priifen. Es soll 0.7071Veff anstehen.
Max. Fehler %1%

7.4.14 Priifen des Spannungskomparators fiir AM-EXT

e Einstellung: aAM EXT DC ON

¢ NF-Generator an AM EXT anschlieRRen.

¢ Einstellung NF-Generator: Frequenz lkHz
Spannung 0.7071Veff

_. Die beiden Ausginge D545.13 und D545.12 miissen LOW sein.

Pegel auf 0.735Veff erhéhen.

_ Ausgangspegel an D5b45.13 muft HIGH sein.

Pegel auf 0.680Veff einstellen.
_ Pegel an D545.12 mufR HIGH sein.
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7.5 Zerlegung und Zusammenbau

Nach Offnen des Gerdtes und L&sen der Schrauben kann die Baugruppe
aus ihrem Steckplatz entnommen werden. Nach dem L&sen der Schrau-
ben der Schirmdeckel ist die Baugruppe an beiden Seiten zuging-
lich.

Der Einbau der Baugruppe und Zusammenbau des Ger&dtes erfolgt ent-
sprechend in umgekehrter Reihenfolge.

7.5 Externe Schnittstellen

o " insusgang | Hettebereich sabatheschraibumy -

X1.1 VAS-P Ausgang Al FRONT ¥l.1 +4.9V..+5,3V +5V Versorgungsspannung
max.340mA

X1.2 SERCLK Ausgang Al FRONT xl.2 HCMOS-Pegel Seriell-Clock

X1.3 VAS-P Ausgang Al FRONT X1.3 +4.5V..+5.3V +5¥ Versorgungsspannung
max, 340mp,

X1.4 SERDATA Ausgang AL FRONT X1.4 HCMOS-Pegel Seriell-Pata

X1.6 DIS1STES Rusgang Al FRONT X1.6 HCHOS-Pegel Display Strobe 1

X1.8 DIS2STES Ausgang Al FRONT X1.8 HCHOS-Pegel Display Stxobe 2

X1.19 LEDSTB Ausgang Al FRONT Xl.10 HCHMOS=Pegel LED-Strobe

X1i.11 COL7? Eingang Al FRONT Xi.11 HCMOS-Pegel Tasten=-Code

®1.%2 C/p¥ Ausgang Al FRONT XL,12 HCHMOS-Pegel

Xi.13 CoLe Eingang Al FRONT X1.13 HCHOS=-Pegel Tasten-Code

X1.14 DISBUSY Eingang Al ERONT X1.14 HCMOS-Pegel Steuerleitung

X1.15 COLS Eingang A1 FRONT X1.15 HCHOS~Pegel Tasten-Code

®1.16 RES# Ausgang Al FRONT X1.16 HCHOS~Pegel Reset

X1.17 COLA Eingang Al FRONT X1.17 HCMOS-Pegel Tasten-Code

Xl1.18 ROWS Eingang Al FRONT X1.18 HCHOS-Pegel Tasten-Code

X1.19 COL3 Eingang AL FRONT X1.19 HCHOS-Pagel Tasten-Code

Xi.20 ROWY Eingang Al FRONT X1.20 HCMOS-Pegel Tasten-Code

¥1,21 COL2 Eingang Al FRONT X1.Z) HCMOS-Fegel Tasten-Code

Xl.22 ROW3 Eingang Al FRONT x1.22 HCHOS~=-Pegel Tasten-Code

Xl.23 COL1 Eingang Al FRONT X1.23 HCMOS-Pegel Tasten-Code

X1.24 ROWZ Eingang Al FRONT X1.24 HCMOS-FPegel Tasten-Code

Xl.25 COLO Eingang Al FRONT X1.25 HCHOS-Pegel Tasten-Cedsa

X1.26 ROW1 Eingang AL FRONT Xx1.26 HCMOS-Pageal Tasten-Code

X2.6 ATH Bidir. IEC-Bus HCHMCS-Pagel Steuerieitung

x2.8 SRQ Bidir. 1IEC-Bus HCHOS-Pegel Steuerleitung

X2.10 IFC Bidir. IEC-Bus HCMOS-Pegel Steuerleitung

X2.12 NDAC Bidir. IEC-Busg HCHOS-Pegel Steuerleitung

X2.14 NERD Bidir. IEC-Bus BCHOS-Pegel Steverleitung

%2.16 Dav Bidir. IEC-Bus HCMOS~-Pegel Steuerleitung

x2.17 REN Bidir, IEC-Bus HCMOS-Pegel Steuerleitung

X2.18 EQI Bidir. IEC-Bus HCMOS-FPegel Steverleitung

X2.1% DIOS Bigir. IEC-Bus HCHOS-Pegel Data-Bus

X2.20 I->IO4 Bidir. IEC-Bus HOMOS-Pegel Data-Bus

H2.21 D167 Bidiy. IEC-Bus HCMOS-Pegel Cata-Bus

X2.22 DIO3 Bidir. 1EC-Bus HCMOS~-Pegel Data-Bus

¥2.23 jeadel Bidir. IEC-Bus HCEOS-Pegel Data-Bus

X2.24 DIO2 Bidir. IEC-Byus HCHOS-Pegel Data-Bus
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Eih : we:teber-é'ici.z-: v sm‘nalbeschteibm\g‘ e
X2.25 DICS Bidir. 1EC-Bus HCHOS-Pegel Data-Bus
X2.26 DIOL Bidir. IEC-Bus HCMOS-Pegel Data-Bus
X3.2 SERCLK Ausgang A3 MERD x3.2 HCMOS-Pegel Seriell-Clock
3.3 SEQ Eingang A3 MERD A3.3 HCHOS~Pegel Segquenz
3.4 SERDATA Ausgang A3 MBRD X3.4 HCKOS-Fegel Seriell-Data
X3.5 frei
X3.6 DIAG-5V Eingang A3 MBRD X3.6 ~5V.. .45V Diagnose/Kalibrierung
x3.8 VALS-N Eingang A3 MBRD X3.8 -15.5V..-14.4V =15V VerSorgungsspannung
may, 75mh
¥3.8 VALS-P Eingang A3 MBRD ®3.9 +14.4V. . .+15.6V +15V Versorgungsspannung
max. 65mA
X3.10 VAS-P Eingang A3 MBRD Xx3.10 +4.5V..5.3V +5V Versorgungsspanung
max.340ma
%3.12 VAS-P Eingang A3 Motherb. X3.12 +4.9V...5.3V +5V Versorgungsspanung
max, I40md
X3,13 usve Eingang A3 MBRD ¥3.13 +7.2V. . +7.8V {werspannung £Gr Reset
X3.14 HF1S5TR Ausgang A3 MERD X3.14 HCMOS-FPegel Strobe 1 Synthesizer
%2.15 HF25TB Ausgang A3 MBRD X3.15 HCHOS-Pegel Strobe 2 Synthesizer
%3.18 AT1STE Ausgang A3 MBRD X1.16 HCHOS-Pegel Strohe 1 Ausgangsverstirker
X3.17 ATZ5TB Ausgang A3 MBRD X3,17 HCMOS-Pegel Strobe 2 Ausgangsverstirker
X3.18 AT3ISTE Ausgang A3 MERD X3.18 HCMOS~Pegel Strobe 3 Ausgangsverstirker
¥3.19 ELSTE Ausgang A3 MERD X3.1% HCMOS-FPegel Strobe Eichleitung
X3.20 HFINT Eingang A3 MERD X3.20 HCMOS-Pegel Interrupt
x3.21 REFOFF Ausgang A3 MBRD X3.21 HCMOS-Pegel Option Ein/Aus
X3.22 HFOVERLCAD Eingang A3 MBRD X3.22 HCHOS-Pegel Qverload HF
¥3.23 FMKOMILG Eingang A3 MBRD %x3.23 HCMOS-Pegel F¥ EXT zu klein
xn3.24 FMKOMHI Eingang A3 MBRD X3.24 KCMOS-Fegel M EXT zu grof
X3.25 OPTERKREF Eingang A3 MERD X3,25 HCMOS-Pegel Optionserkennung Ref. Oszi.
X3.26 OVENCOLD Eiagang A3 MBERD ®3.26 HCMOS5~-Pegel Thermostat Cptisn
%3.28 LFOUT husgang A3 MERD X3.28 Vs Modulationsgenerator
X3.20 AMEXT Eingang A3 MERD X3,30 Vs Ext. Eingang AM
X3.32 INT1 Ausgang A3 MBRD ®3.32 1Vs Int F¥ Ausgang
X3.34 RIMOD Ausgang A3 MBRD x3.54 1vs AM Mod. Ausgang
XL.5/7/49 GHD
X2.1/273/4 GND
5/7/8/11 GND
13/157 CND
Xx3.1/7/11 GND
27429731733 GHI
L
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7 Testing and Repair of the Module

7.1 Function Description

The circuit of the controller module consists of a processor
section and an analog section.

7.1.2 Processor Section

7.1.2.1 CPU with Peripherals

The processor is the control unit for the overall instrument. The
CPU N80C196 (D10) in conjunction with the program memories EPROM
D206, EEPROM D125 and the battery-backed RAM D210 forms the
nucleus.

The two 8-bit ports P3 and P4 of the CPU represent the
address/data bus. PAL D110 is used as output port for the strobe.
Analog voltages in the range from 0V to #5V (X3.6) are applied to
the internal A/D converter of the CPU via the port P0.0. The
adjustable 5.12V reference voltage of the D/A converter is
generated by means of the voltage reference REF0Z (D107).

The logic states of the interrupt lines are identified at the
input port P1. P1.3 is used to identify the reference oscillator
option. The reset circuit D100 provides a defined reset signal for
the CPU in case of dips or failures of the ac supply voltage as
well as with instrument switch-on or switch-off. PAL D110 decodes
further address signals for RAM, EPROM, EEPROM and IEC/IEEE bus.

7.1.2.2 Keyboard Matrix

8 vertical lines and 5 horizontal lines {COLO...COL7, ROWl...ROWS)
are passed from the keyboard matrix to the keyboard-display
module. If no key is pressed, ROW1l...ROW5 are applied to HIGH
potential. COLO...COL7 are kept at LOW potential by D303.

As soon ag a key is pressed, a horizontal line is connected to a
vertical and the horizontal line assumes LOW state. The
corresponding capacitor is discharged. D302 causes a delay and
D305 causes an interrupt (XKEYINT) due to debouncing. Reading the
key code, D303 becomes high-impedance, such that all vertical
lines which are not connected via the closed key assume HIGH
potential. The discharged capacitor ensures that the corresponding
vertical line 1s kept LOW during the access time.

7.1.2.3 ITEC/IEEE Interface

The IEC/IEEE-bus interface, which consists of the integrated
IEC/IEEE-bus component D250 and the two components D260, D255
implements the interface according to the IEEE standard 488-1978.
This component independently handles the handshake with data
transfer. The interrupt generated with a change of status is
rassed to the pin HAI 0 of the CPU.

7.1.3 Analog Section

The analog section of the controller module provides the
modulation signals required for AM and FM modes.
It consists of an AF synthesizer and the AM modulation path.
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7.1.3.1 AF Synthesizer

The output frequency of the meodulation generator 1s generated by
means of direct digital synthesis.

The DDS component D420 which contains a 32-bit adder, two 32-bit
incremental memories, sine ROM and an interface for serial data
transmission represents the nucleus of the synthesizer. The adder
periodically increments at a clock frequency of 2.147484 MHz. The
clock is provided by the crystal oscillator B401l. The addresses of
the sine ROM are controlled by the 13 high-order bits of the sum.
The sine ROM stores the amplitude values of one sine-wave period.
The 12 high-order bits of the amplitude values of one sine-wave
are passed to a D/A converter which supplies a staircase signal.
The two 6-bit D-registers (D430 und D440) suppress the different
propagation delays of the sine ROM contained in the DDS component.
A sample-&-hold switch suppresses the settling procedures of the
D/A converter. A following 600-kHz lowpass provides for sufficient
suppression of the clock frequency. The sinX/X compensation is
realized by R491 and C490.

7.1.3.2 AM-Modulation Path

The analog switch D500, D510 and D550 is used to select the
internal or external AM signal. The window discriminator (N544)
which is connected in parallel to the input monitors the amplitude
cf the external modulation signal and, in case of undershoots or
overshoots, supplies the signals AMKOMLO or AMEKOMHI to the
processor D10,

7.2 Test Instruments and Utilities
- Digital multimeter {e.g., R&S UDSS5)

- DC-voltage source {e.g., R&S NGT)

-~ Audio analyzer {e.g., R&S UPRP)

- Freguency generator {e.g., R&S SPN)

- RMS wvoltmeter {e.g., R&S URE3)

- Spectrum analvyzer (e.g., R&S FSA)

- Oscilloscope

- Frequency counter

7.3 Troubleshooting

No signal provided at LFOUT Check clock generator at X401
(X3.23)
Check signal at P405

Check S&H circuit at P409

Check lowpassfilter and amplifier
N520 at P530

AM~INT at AMMOD (X3.34) faulty Check switches D510 and D550 and
amplifier N530

AM-EXT at AMMOD (X3.34) faulty Check switches D500 and D550 and
amplifier N530

1062.6309.01 6 E-2



7.4 Testing and Adjustment

All measured values indicated without tolerances are recommended
values. Voltages given without any further detail are dc voltages.

7.4.1 Testing the Power Supply

s Connect an ammeter into the supply lines of the individual
supply voltages

Check the power consumption of the module.
The rated values of individual supply voltages can be looked up
under "External Interfaces".

7.4.2 Setting the Power-Fail Threshold

¢ Set the ac supply voltage such that 7.1 v 20.1 Vv
are applied to X3.13 (USVC).

¢ Adjust R139 such that the logic level at D100.10
is just changing (from H to L or L to H).

7.4.3 Setting the Reference Voltage

¢ Set dc voltage at test point P10l to +5.12 V 1 nv
using R102.

7.4.4 Adjustment of the AM-EXT Voltage Comparator

¢ Set the veltage at test point P513 to -1.02V z1mv
using R550.

7.4.5 Adjusting Level INT1

Setting: 1kHz :
Connect calibrated ac wvoltmeter toc INT1 (X3.32).

Adjust output amplitude at ac voltmeter to 0.7071Vrms
using R450.

7.4.6 0v-Adjustment of INT1 DC Offset

¢ Setting: AF 1kH=z
* Connect dc voltmeter to INT1 (X3.32).

Adjust dec offset to 0V using R520.

7.4.7 Testing the Diagnosis Inputs

Connect dc voltmeter to test peint P100.
Setting: SPEC 109
SPEC 40 (GAIN1l6 D105.5 LOW).

The measured voltage must be +2.56V £20mV.
¢ Setting: SPEC 39 (GAIN1é6 D105.5 HIGH).

The measured voltage must be +2.56V 50mV.
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e Setting: RF 1GH=z
SPEC 40 (GAINl6 D105.5 LOW).
SPEC 115

» Measure the voltage at X3.6.

The voltage at P100 must be +2.56 V minus half the voltage at
X3.6 #20mv.

¢ Setting: SPEC 39 (GAIN16 D105.5 HIGH).

* Measure the voltage at X3.6.

The voltage at P100 must be +2.56V minus sixteen times half the
voltage at X3.6 x100mV.

7.4.8 Testing the Keyboard Interrupt

e Connect an oscillscope to P305. Press any key.

A LOW pulse with a pulse duration of approx. 2.5 ms must be
measurable on the oscilloscope.

7.4.9 Testing the RAM Backup Voltage

e Measure the battery voltage directly at the battery terminals.

L ]

Switch off the supply voltages.

The measured battery voltage {tol. -10mV)
is to be applied to D210.28.

7.4.10 Testing the Fregquency Accuracy

¢ Setting: AF 100kHz
e Connect calibrated frequency counter to AF INT.

* Measure frequency. max. error *10Hz.

7.4.11 Tasting Level Accuracy

7.4.11.1 Frequency Response

¢ Setting: Vary AF between 10Hz and 500kHz.
s Connect calibrated ac voltmeter to AF INT.

*» Measure level and compare to the table below.
Frequency response of 10Hz

up to 50kH=z <0.2dB

up to 100kHz <0.3dB

up to 500kHz <0.5dB

7.4.11.1 Setting Errors
¢ Setting: AF 1kHz
AM INT ON

s Connect calibrated ac veoltmeter to outputs AF INT, INT1 (X3.32)
and AMMOD (X3.34).
_ Check output signals.
AF INT 0.7071Vrms
INT1 0.7071vVrms {X3.32)
AMMOD 0.7071Vrms (X3 .34) max. error *1%
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7.4.11.3 INT1 DC-Offset
* Connect dc voltmeter to INT1 (X3.32).

* Absolute value of DC voltage must be < 5 mv.

7.4.12 Testing the Spectral Purity
7.4.12.1 Testing Distortion
Setting:

¢ Vary AF between 20 Hz and 100 kHz.
¢ Connect distortion meter to AFQUT.

* Measure distortion with various frequencies.
Distortion must be <0.1%.

7.4.12,2 Testing Harmonic and Nonharmonic Spuriae

Setting:
* Vary AF between 100 kHz and 500 kHz.
* Connect spectrum analyzer to AFOUT (Zin = 1IMQ).

Suppression of harmonics and nonharmonics must be < -40 dBc.

7.4.13 Testing the AM Output Switchover
Setting: AF 10kHz
2M INT ON

* Connect oscilloscope to AMMOD (X3.34).

¢* A 10-kHz sinewave signal must be visible on the oscilloscope.

Setting: AM EXT AC

* Shorting jumper X501 between X501.1 and X501.2

* Connect AF generator to AM EXT.

AT generator setting: frequency lkHz
voltage 0.7071Vrnms

¢ Test AMMOD (X3.34) signal. The voltage applied should be
0.7071Vrms.
Max. error 1%

7.4.14 Testing the Voltage Comparator for AM-EXT

Setting: AM EXT DC ON

e Connect AF generator to AM EXT.

AF-generator setting: frequency 1kHz
voltage 0.7071Vrms

The two outputs D545.13 and D545.12 must be LOW.
* Increase level to 0.735Vvrms.

Output level at D545.13 must be HIGH.
* Adjust level to 0.680Vrms.

Level at D545.12 must be HIGH.
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7.5

Disassembly and Assembly

Subseguent to opening the instrument and undoing the screws,
module can be removed from the frame. After undoing the screws of
the screening covers,

the module is accessible from both sides.
Installation of the module and reassembly of the instrument are
carried out in the reverse order.

7.6 External Interfaces

Pin’ iName® ! {InputfOutput]’ Origin/Dest. Specified range | Signal’ Gescription’

X1.1 VAS-P Qutput Al FRONT X1.1 +4.9Vto+5.3V +5v supply voltage
max.340mA

X1.2 SERCLK Cutput Al FRONT Xi.2 HCHOS level Serial clock

X1.3 VAS-P Output Al FRONT X1.3 +4.,9Vto+5.3V +5V supply voltage
max.340mA

X1.4 SERDATA Qutput Al FRONT X1.4 HCMOS level Serial data

X1.6 DPIS1STR# Output Al FRONT X1.6 HCHOS level Display strobe 1

X1.8 DIS2STB# Output Al FRONT X1.8 HCMOS level Display styobe 2

X1.190 LEDSTB Qutput Al FRONT X1.10 HCHOS level LED strobe

Xi.11 COL7 Input Al FRONT Xl1.1i HCMOS level Key code

X1.12 C/D# output Al FRONT X1.12 HCHOS level

X1.13 CoL6 Input Al FRONT X1.13 HCMOS level Key code

X1.14 DISBUSY Input Al FRONT Xx1.14 HCMOS level Control line

Xx1.15 COL5 Input Al FRONT X¥1.15 HCMOS level Key code

%1.16 RES# Output Al FRONT X1.16 HCHOS level Reset

X1i.17 CoL4 Input Al FRONT X1.17 HCHMOS level Key code

X1.18 ROWS Input Al FRONT Xl.1l8 HCHMOS level Key code

X1.19 COL3 Input Al FRONT X1.19 HCMOS level Key code

X1.20 ROW4 Input Al FRONT X1.20 ECHOS level Key code

X1.21 COL2 Input Al FRONT X1.21 HCMOS level Key code

X1.22 ROW3 Input Al FRONT X1.22 HCMGS level Key code

X1.23 coLl Input Al FRONT ¥1.23 HCHMOS level Key code

Xx1.24 ROW2 Input Al FRONT X1.24 HCMOS level Key code

X1.25 CoLp Input Al FRONT X1.25 HCMOS level Key cocde

X1.26 ROW1 Input Al ¥RONT X1,26 HCMOS level Key code

X2.6 ATN Bidirect. IEC/IEEE bus HCMOS level Control line

X2.8 SRQ Bidirect. IEC/IEEE hus HCMOS level Control line

X2.10 Ire Bidirect. IEC/IEEE bus HCMOS level Control line

X2.12 NDAC Bidirect. IEC/IEEE bus HCMOS level Control line

X2.14 NFRD Bidirect. IEC/IEEE bus HCHOS level Control line

X2.16 DAV Bidirect. IEC/IEEE bus HCHOS level Control line

X2.17 REN Bidirect. IEC/IEEE bus HCMOS level Control line

X2.18 EOI Bidirect. IEC/IEEE bus HCMOS level Control line

X2.19 DIOS Bidirect. 1EC/IEEE bus HCHMOS level Data bus

X2.20 DI04 Bidirect. IEC/IEEE bus HCHMOS level Data bus

X2.21 DIO? Bidir. IEC/IEEE bus HCMOS level Data bus

X2.22 DIO3 Bidir. IEC/IEEE bus HCHMOS level Data bus

X2.23 D10k Bidir. IEC/IEEE bus HCHOS level Data bus

X2.24 D102 Bidir. IEC/IEEE bus HCHMOS level Data bus

X2.25 DIOS Bidir. IEC/IEEE bus HCHMOS level bata bus

X2.26 DIC1 Bidir. IEC/IEEE bus HCMOS level Data busg
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4

Specitied zangs

escription

" T signal.

X2.1/2/3/4/5/7/9/11/13/15
X3.1/7/11/27/29/31/33

pini D iName . fripit/Outpat] Origin/Dest. .

X3.2 SERCLK Output A3 MBRD X3.2 HCMOS level Serial ciock

¥3.3 SEQ Input A3 MBRD %x3.3 HCMOS level Sequence

x3.4 SERDATA output A3 MBRD X3.4 HCHMOS level Serial data

X3.5 frel

X3.6 DIAG-5V Input 23 MERD X3.86 -5V to +5v Diagnosis/Calibration

X3.8 VA1S-N Input A3 MBRD X3.8 -15.5V to -14.4V | -15V Supply voltage
max.75ma

X3.9 VAlS-P Input 23 MERD %3.9 +14.4V to +15,6V | +15V Supply voltage
max. 65ma

X3.10 VAS-P Input A3 MBRD X3.10 +4.9V to 5.3v +5V supply voltage
max.340ma

X3.i2 VAS~P Input A3 Motherb. X3.12 +4.9% Vto 5.3V +5V supply voltage
max.340ma

X3.13 sve Input A3 MBRD X3.13 +7.2V...+7.8V Owvervoltage for reset

X3.14 HF1S8TB Qutput A3 MBRD X3.14 HCHMCS level Strobe 1 synthesizer

%3.15 HF2STB Output A3 MBRD X3.15 HCHOS level Strobe 2 synthesizer

X3.16 AT1STE Output A3 MBRD X3.1e HCHOS level Strobe 1 Output amplifier

X3.17 AT2S8TB Output A3 MBRD X3.17 HCMOS level Strobe 2 Qutput amplifier

X3.18 AT3ISTR Cutput A3 MBRD x3.18 HCMOS level Strobe 3 Output amplifier

X3.19 ELSTB Output A3 MBRD %3.19% HCMOS level Strobe attenuator

X3.20 HFINT Input A3 MBRD X3.20 HCMOS level Interrupt

X3.21 REFOFF Output A3 MBRD x3.21 HCHOS level Option on/off

X3.22 HFOVERLOAD Input A3 MBRD ¥3.22 HCMOS level Overload RF

X3.23 FMKOMLO Input A3 MBRD X3.23 HCMOS level FM EXT too small

X3.24 FMEOMHI Input A3 MBRD X3.24 HCHMOS level FM BEXT too large

X3.25 OPTERKREF Input A3 MBRD X3.25 HCMOS level Identif. of ref. oscill.

X3.26 OVENCOLD Input A3 MBRD X3.26 HCMOS level Thermostat option

X3.28 LFOUT output A3 MBRD X3.28 1Vs Modulation generator

X3.30 AMEXT Input A3 MBRD X3.30 ivs Ext. Input aM

Xx3.32 INTL Output A3 MBRD X3.32 1vs Int FM Output

X3.34 AMMOD output A3 MBRD X3.34 1vVs AM Mod. Output

GND

X1.5/7/9

1062.6309.01
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FlUr digse Untorlage bohalten

wir uns alle Rachte vor.

095.0026-0693

Kennz. Banannung Sachnummer Herstaller Bezeichnung anthalten in
Comp. Ne. Dsslgnation Stock No, Manufacturer Destgnation contained fn
. XX VARIANTENERKLAERUNG
IDENTIFICATION OF MODELS
VAR 02 = GRUNDAUSFUEHRUNG
MOD 02 = BASIC MODEL
VAR 04 = SMY 41/44/45
MOD 04 = SMY 41/44/45
XX ZUGEH.STROML.
CIRC.DIAGR.
1062.6308 5
B10O EQ 10,000NMHZ CL3OPF HCA3U |EQ 0091.0250.00|PHILIPS N. R&S SACHNUMMER
QUARTZ CRYSTAL UNIT 10MHZ
B401 EQ 2, 147484NMHZ-QU.0SZ S5V 1036.8120.00 (TELEQUARZ MCO 1500 B
CLOCK OSCILLATOR
cio CE 220UF+-20%10V RM2.,5 CE 000B.7927.00|PANASONIC ECA-1AFG221I
ELECTROLYTIC CAPACITOR
C100 CC 1INF+-1% 50V NPO 1206 CC 0007.7398.00|PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
€105 CC 22PF+-1%50V NPD 12086 CC 0089.8396.00 |MURATA GRM42-6C0OG 220F 50PT
CERAMIC CHIP CAPACITOR
Ct10 CC 1INF+-1% 50V NPO 1206 CC 0007.7398.00PHILIPS_COD 2222 863 *8102
SKMD CERAMIC CAPACITOR
Ct11 CC INF+-=1% 5OV NPO 1206 CC 0007.7388.00|PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
ct12 CE 10QUF+~20%25V RDBX9,5 0803.0580.00 IMATSUSHITA ECE~A1ESS-101
ELECTROLYTIC CAPACITOR
€113 CE 100UF+-20%25V RD8X9,5 0B03.0580.00 [MATSUSHITA ECE~-A1ESS-101
ELECTROLYTIC CAPACITOR
Cti4 CC 2,2NF+-10%50VX7R 12086 CC 0099.8444.00|PHILIPS_CO 2222 581 16618
CERAMIC CHIP CAPACITOR
€118 CC 100NF+-10%50V X7R 1206 [CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C116 CC 100NF+-10%50V X7R 1206 |CC 0Q007.5237.00(PHILIPS_CO 2238 581 15648
CERAMIC CHIP CAPACITOR
c117 CC 100NF+-10%50V X7R 1206 [CC Q0DO7.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
c118 CC INF+-1% 50V NPO 1206 CC 0007.7398.00(PHILIPS_CD 2222 B63 -*8102
SMD CERAMIC CAPACITOR
c1ig CC 1ONF+-10%50V X7R 1206 CC 0098.8521.00|MURATA GRM42-6X7R103K S50PT
CERAMIC CHIP CAPACITOR
c120 CC INF+-1% 50V NPO 1206 CC 0007.7398.00|PHILIPS_CO 2222 8563 *8102
SMD CERAMIC CAPACITOR
Ci121 CC INF+-1%4 50V NPO 1206 CC 0007.7398.00PHILIPS_CO 2222 863 #8102
SKND CERAMIC CAPACITOR
c122 CC INF+-1% S0V NPO 1206 CC 0007.7398.00|PHILIPS_CO 2222 863 *5102
SMD CERAMIC CAPACITOR
c123 CC INF+-1% 50V NPO 1206 CC 0007.7398.00PHILIPS_CO 2222 B63 *B102
SMD CERAMIC CAPACITOR
C1256 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
€138 CC 100ONF+-10Y%50V X7R 1206 [CC 0007.5237.00 |PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C140 CC 33PF+-1%50V NP0 1208 CC 0098.8780.00 [MURATA GRM42~-6C0G 330F S50PT
CERAMIC CHIP CAPACITOR
Ci4g1 CC 33PF+-1%50V NPO 1206 CC 0099.B8780.00[MURATA GRM42-6C0G 330F S50PT
CERAMIC CHIP CAPACITOR
C143 CC 100NF+-10%50V X7R 1206 |CC C007.5237.00 |PHILIPS_CD 2238 581 15849
CERAMIC CHIP CAPACITOR
C144 CE 220UF+-20%10V RM2.5 CE 0008.7927.00 |PANASONIC ECA-1AFG221I
ELECTROLYTIC CAPACITOR
€145 CE 220UF+-20%10V RM2,5 CE O00B.7927.00 |PANASONIC ECA-1AFG2211
ELECTROLYTIC CAPACITOR
c146 CC 10ONF+-10%50V X7R 1206 [CC 0007.5237.00|PHILIPS_C0 2238 581 15649
CERAMIC CHIP CAPACITOR )
C150 CC 100NF+-10%50V X7R 1206 {CC 0007.5237.00|PHILIPS_CO 223B 581 15649
CERAMIC CHIP CAPACITOR
C170 CC 100PF+-1%50V NPO 1206 CC 0089.8415.00 |MURATA GRM42-6C0G 101F 50PT
CERAMIC CHIP CAPACITOR
c171 CC 100PF+-1%50V NPO 1206 CC 0089.8415.00 |MURATA GRM42-86C0G 101F 50PT
CERAMIC CHIP CAPACITOR
C173 CC INF+-1% 50V NPC 1206 CC 0007.7398.00|PHILIPS_CD 2222 863 *B102
SMD CERAMIC CAPACITOR
C174 CC INF+-1% S50V NPC 1206 CC 0007.7388.00 |PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
C185 CC 100ONF+-10%50V X7R 1206 [CC 0O007.5237.00|PHILIPS_CO 2238 581 15649
.. 180 CERAMIC CHIP CAPACITOR
" Datum Schaltteliliste far Sachnummer Blatt-Nr.
MENP5 413 3PUA Al Date Parts list for Stock No. Page
& 18{16.09.97| ED PROCESSOR 1062.6309.01 SA | -
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Flir dipso Untarlago bohaften

wir ung alle Rachte vor,

095.0026-0893

Kennz. Bansnnung Sachnummar Herstatler Bezalchnuny enthalten in
Comp. Na. Designatlon Stock No. Manufacturer Daslgnation contained fn
C191 CC 100NF+-10%50V X7R 1206 |[CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CRHIP CAPACITOR
€200 CC 100NF+-10%50V X7R 1206 [CC C007.5237.C0|PHILIPS_CO 2238 581 156489
CERAMIC CHIP CAPACITOR
C201 CC 100NF+=-10%50V X7R 1206 (CC 0007.5237.00(PHILIPS_CO 2238 581 15649
. CERAMIC CHIP CAPACITOR
C203 CC 100NF+-10%50V X7R 1206 [CC 0007.5237.00[PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C204 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CQ 2238 5B1 15649
CERAMIC CHIP CAPACITOR
€205 CC 10PF+-0,25 BOVNPO 1206 |CC 0099.8480.00 [MURATA GRM42-6C0G 100 CB50PT
CERAMIC CHIP CAPACITOR
c210 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.0CC |PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C211 CC 10ONF+-10%50V X7R 1208 [CC Q007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
c220 CC 10PF+-0,25 SOVNPO 1206 |[CC 0099.84B0.00|MURATA GRM42-6C0G 100 CS5OPT
CERAMIC CHIP CAPACITOR
€230 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 MURATA GRM42-6C0G 101F SOPT
..236 CERAMIC CHIP CAPACITOR
C301 CC 1INF+-1% 50V NPO 1206 CC 0007.7398.00|PHILIPS_CO 2222 863 *B8102
SMD CERAMIC CAPACITOR
€302 CC 1INF+-1% 50V NPO 1206 CC 0007.7398.00|PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
C303 CC INF+-1% 50V NPO 1206 CC 0007.7398.00{PHILIPS_CO 2222 863 *B102
SKMD CERAMIC CAPACITOR
c3o4 CC INF+-1% BOV NPO 1206 CC O007.7388.00[PHILIPS_CO 2222 863 *5102
SMD CERAMIC CAPACITOR
C305 CC INF+-1% 50V NP0 1206 CC 0007.7398.00|PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
C306 CC 100PF+-1%50V NPQ 1206 CC 0099.8415,00 |MURATA GRM42~6C0G 101F BOPT
CERAMIC CHIP CAPACITOR
€307 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 [MURATA GRM42-86C0G 101F 50PT
CERAMIC CHIP CAPACITOR
Cc308 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 [MURATA GRM42-8C0G 101F SOPT
CERAMIC CHIP CAPACITOR
C310 CC 100NF+-10%50V X7R 1206 [CC 0C07.5237.00|PHILIPS_CO 2238 581 158490
..316 CERAMIC CHIP CAPACITOR
€320 CC 390PF+-1%50V NPD 1206 CC 0099.88B80.00[PHILIPS_CD 2238 B63 18391
..327 CERAMIC CHIP CAPACITOR
£330 CC 1ONF+-10%50V X7R 1206 CC 0099.8521.00|MURATA GRM42-6X7R103K H0PT
.. 334 CERAMIC CHIP CAPACITOR
C340 CC 33NF+-10% 50V X7R 1206 |CC 0007.5172.00|PHILIPS_CO 2238 581 16634
CERAMIC CHIP CAPACITOR
C400 CC 100PF+-1%50V NPO 1206 CC 0089.8415.00 MURATA GRM42-6C0G 101F S50PT
CERAMIC CHIP CAPACITOR
c402 CE 220UF+-20%10V RM2,5 CE 000B.7927.00(PANASONIC ECA-1AFG2211
ELECTROLYTIC CAPACITOR
C404 CE 100UF+-20%25V RDEX9,5 0803.0580.00 |MATSUSHITA ECE-A1ESS-101
ELECTROLYTIC CAPACITOR
C406 CE 100UF+-20%25V RDBX9,5 0803.0580.00 |MATSUSHITA ECE-AIESS~101
ELECTROLYTIC CAPACITOR
C409 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
€417 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 |[MURATA GRM42-6C0OG 101F S0OPT
CERAMIC CHIP CAPACITOR
c418 CC T100PF+-1%50V NPO 1206 CC 0099.8415.00 |MURATA GRM42-6C0G 101F S0PT
CERAMIC CHIP CAPACITOR
€419 CC 100PF+- 1450V NPO 1206 CC 0099.8415.00 [MURATA GRM42~-6C0G 101F S50PT
CERAMIC CHIP CAPACITOR
€420 CC 100NF+-10%50V X7R 1208 (CC 0007.5237.00(PHILIPS_CO 2238 581 15549
CERAMIC CHIP CAPACITOR
C421 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 [MURATA GRM42~6C0G 101F S0PT
CERAMIC CHIP CAPACITOR
Cc430 CC 100NF+-10%50V X7R 1206 [CC 00D07.52837.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C440 CC 100NF+-10%50V X7R 1208 [CC ©G0Q07.5237.00(PHILIPS_CD 2238 581 158649
CERAMIC CHIP CAPACITOR
€449 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C450 CC 10ONF+-10%S0V X7R 1206 |CC 00O07.5237.00(PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
€451 CC 100NF+-10%50V X7R 1206 (CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
c4as52 CC 100NF+-10%50V X7R 1206 (CC Q007.5237.00|PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
c453 CC 10ONF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
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Ca54 CC 10PF+~0,25 BOVNPO 1206 [CC 0089.8480.00 |MURATA GRM42-6C0OG 100 CSOPT
CERAMIC CHIP CAPACITOR
460 CC 47PF+-1%50V COG 1206 CC 0098.8496.00 {MURATA GRM42-6C0G 470F BOPT
CERAMIC CHIP CAPACITOR
C461 CC 47PF+-1%450V COG 1206 CC 0099.8496.00 [MURATA GRM42-6C0G 470F S50PT
CERAMIC CHIP CAPACITOR
472 CC 100ONF+-10%50V X7R 1206 [CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C473 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00 |PHILIPS_COD 2238 581 15649
CERAMIC CHIP CAPACITOR
ca74 €C 100NF+-10%50V X7R 1206 [CC 0007.5237.00[PHILIPS_CO 2238 5B1 15649
CERAMIC CHIP CAPACITOR
C475 CC 10ONF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C480 CK 100PF+-1%63V6,3QUX11KP [CK 0337.4654.00|SIEMENS B33531-A5101-F
CAPACITOR
€481 CC 12PF+-1% 5OV NPQ 1206 {CC 0099.8744.00 |MURATA GRM42-6C0G 120 FB0PT
CERAMIC CHIP CAPACITOR
C485 CC 100NF+-10%B0V X7R 1206 [CC 0007.5237.00!PHILIPS_CO 2238 581 156490
CERAMIC CHIP CAPACITOR
C480 CC B2PF+-1%50V NP0 1206 CC 0099.8821.00 |MURATA GRM42-6C0OG 820F S50PT
CERAMIC CHIP CAPACITOR
c492 CC 100ONF+=10%50V X7R 1206 [CC O007.5237.C0|PHILIPS_CD 2238 581 15640
CERAMIC CHIP CAPACITOR
€493 CC 10ONF+-10%50V X7R 1208 |CC 0007.5237.00|PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
C500 CK 100PF+-1%63V6,3QUXTIKP [CK 0337.4654.00SIEMENS B33531-A5101-F
CAPACITOR
C501 CK 330PF+-1%63Vv6,3X11 KP |CK 0283.1647.00|SIEMENS B33531-Ab331-F
PLASTC-~FOIL CAPACITOR
Ccs02 CK 330PF+-1%b63V6,3X11 KP |CK 0283.1647.00SIEMENS B33531-A5331-F
PLASTC-FOIL CAPACITOR
C503 CK 300PF+-1%63V6,3QUX11KP |CK 0334.4330.00(SIEMENS B33531-A5301-F
CAPACITOR
C504 CK 120PF+-1%463V 6,3X11 KP [CK 0089.3613.00|SIEMENS B33531-A5121-F
FOIL CAPACITOR
C505 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
Ch06 CC 100PF+-1%50V NPO 1206 CC 0089.8415.00 |MURATA GRM42-6C0OG 101F SOPT
CERAMIC CHIP CAPACITOR :
C510 CC 4,7PF+-0,25 50VNPO1206 [CC C007.8213.00|MURATA GRM42-6C0G 4R7C 50OPT
CERAMIC CHIP CAPACITOR
€530 CC 100PF+-1%50V NPC 1206 |CC 0099.8415.00 [MURATA GRM42-8C0G 101F SOPT
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 02
C530 CC 100PF+~1%E0V NPO 1206 CC 0099.8415.00 MURATA GRM42-6C0OG 101F BOPT
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY WMOD: 04
NICHT BESTUECKT/NOT FITTED
€531 CC 100PF+-1%50V NPO 1206 CC 0089.8415.00 |MURATA GRM42-6C0DG 101F S0PT
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 02
C531 RG 221 OHM+-1%TK100 1206 [RG O007.5614.00|ROEDERSTEI DC2 2210HM 1%TK100
RESISTOR CHIP
NUR VAR/ONLY MOD: 04
FUER CB31"
C532 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 [MURATA GRM42-8C0G 101F 50T
CERAMIC CHIP CAPACITOR
€533 CC 100PF+-1%50V NPO 1206 CC 0099.8415_00 |MURATA GRM42-6C0G 101F B0PT
CERAMIC CHIP CAPACITCR
€538 CC 22PF+-1%50V NPD 1206 CC 0099.8396.00 |MURATA GRM42-6C0G 220F SOPT
CERAMIC CHIP CAPACITOR
ch39 CC 100PF+-1%50V NPO 1206 CC 0099.8415, 00 |MURATA GRM42-6C0G 101F 50PT
CERAMIC CHIP CAPACITOR
C540 CC 100PF+-1%50V NPO 1206 |[CC 00899.8415.00|MURATA GRM42-8C0G 101F S50PT
CERAMIC CHIP CAPACITOR
€541 CC 15PF+-1% 50V NPO 1206 |[CC 0099.8750.00 [MURATA GRM42-6C0G 150F SOPY
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 02
542 CC 15PF+-1% 50V NPO 1206 [CC 0099.8750.00 |MURATA GRM42-6C0OG 150F S0PT
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 04
NICHT BESTUECKT/NOT FITTED
C542 CE 220UF+-20%10V RM2.,5 CE 0008.7927.00 |PANASONIC ECA-1AFG2211I
ELECTROLYTIC CAPACITOR
Ch43 CE 220UF+-20%10V RM2,5 CE 0C08.7927.00 |PANASONIC ECA-1AFG221I
ELECTROLYTIC CAPACITOR
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Ch55 CK 1UF+65%50V7,5X5,5X10,5 CK 0089.2998.00{ERD MKT 1826-510/054-R
CAPACITOR
C556 CK 1UF+-5%50V7,5X5,5X10,5 {CK 0099.2998.0C0|ERD MKT 1826-510/054-R
CAPACITOR
C567 CC 100PF+-1%50V NPO 1206 |CC 0089.8415.00 |MURATA GRM42-6C0OG 101F BOPT
. CERAMIC CHIP CAPACITOR
ce68 CC 100PF+-1%50V NPO 1208 CC 0089.8415.00[MURATA GRM42~6C0G 101F 50PT
CERAMIC CHIP CAPACITOR
€575 CC 1OONF+-10%50V X7R 1206 [CC 0007.5237.00|PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
C578 CC 10ONF+-10%50V X7R 1208 |CC 0Q007.5237.C0|PHILIPS_CD 2238 581 15649
CERAMIC CHIP CAPACITOR
€579 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
€580 CC 10ONF+-10¥%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 15649
..587 CERAMIC CHIP CAPACITOR
Cc588 CE 100UF+-20%25V RDBX9,5 0803.0580.00 |MATSUSHITA ECE-A1ESS-101
ELECTROLYTIC CAPACITOR
CEBg CE 220UF+-20%10V RM2,5 CE 0008.7927.00|PANASONIC ECA-1AFG2211
ELECTROLYTIC CAPACITOR
C580 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00|PHILIPS_CO 2238 581 156490
CERAMIC CHIP CAPACITOR
€591 CC 100NF+-10%50V X7R 1206 |[CC 0007.5237.00PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
€592 CC 100NF+-10450V X7R 1206 |CC Q007.5237.00|PHILIPS_CD 2238 581 15649
..598 CERAMIC CHIP CAPACITOR
C599 CE 100UF+-20%25V RDBX9,5 08C3.0580.00 [MATSUSHITA ECE-A1ESS-101
ELECTROLYTIC CAPACITOR
D10 BC NBOC196 16B.MCU+ADC 0010.6924.00 | INTEL NBOC196KB
IC MICROCONTROLLER
D100 BO MAX691CWE SUPERVISOR 1006.4162, 00 IMAXIM MAXE9 1CWE
IC UP VOLTAGE SUPERVISOR
D105 BS DG419DY 1XUM ANALOGSCH 0746.0322.00 [SILICONIX DG419DY
ANALOG SWITCH
D107 B0 REFO2CP 5BV 20MA VREF |BO 0324.8732.00/PMI REF-02CP
VOLTAGE REFERENCE
D110 HS EPRCM D110 1062.6321.00
EPROM D110
D120 BL PC74HCTS573T 8XD-FF 3S |[BL 0812.8796.00|PHILIPS_SE (PC)74HCTS73(D/T)
OCTAL D-TYPE FLIPFLOP
D125 BC X24C16514 2KX8 EEPROM 1028.8180.00 | XICOR X24C165(14)
SERIAL EEPROM
D135 BL PC74HCTO4T 6XINVERT BL 0007.5372.00 (PHILIPS_SE (PC)74HCTO4(D/T)
HEXINVERTER
D150 BL PC74HCT574T 8XD-FF 35 |BL 0007.6727.00|PHILIPS (PC)TAHCTE74(T)
OCTAL D-TYPE FLIPFLOP
D160 BL PC74HCTS574T 8XD~FF 35 |[BL 0007.6727.00|PHILIPS (PC)T4HCTS74(T)
OCTAL D-TYPE FLIPFLOP
D206 HS EPROM D206 1062.6338.00
EPROM D206
D210 BC 84256-12LP 32KX8 SRAM 0007 .6985.00 {NEC UPD43256BGU-70LL
RAM
D230 BL PC74HCT245T BXTRANSC BL O007.5414.00|PHILIPS_SE (PC)}74HCT245(D/T)
OCTAL BUS TRANSCEIVER
D250 BC NAT7210APD GPIB IF CON 0010.9198. 00 [NATIONAL/T NAT7210APD
GPIB INTERFACE CONTROLLER -
D255 BJ SN75160AN 8XBUS TRANSC [BJ 0345.6517.00TEXAS SN75160BN
BUS TRANSCEIVER
D260 BJ SN7S5161AN 8XBUS TRANSC |BJ 0345.6523.00TEXAS SN75161BN
BUS TRANSCEIVER
D301 BL PC74HCT147T 10TO4 ENC [BL 0007.6362.00(PHILIPS {PC)74HCT147(T)
PRIORITY ENCODER
D302 BL PC74HCT30T 8IN NAND |BL 0QQ07.6233.00|PHILIPS_SE {PC)74HCT30(D/T)
NAND GATE
D303 BL PC74HCT244T BXBUFF 35 [BL 0007.6562.00(PHILIPS_SE {(PC)74HCT244D(T)
OCTAL BUFFER
D304 BL PC74HCT74T 2XD-FLIPFL [BL 0007.6262.00(PHILIPS_SE (PC)74HCT74D(T)
DUAL D-TYPE FLIP FLOP
D305 BL PCT74HCT 1237 2XMONOFL.OP |BL QQQ7.6333.00(PHILIPS_SE (PC)74HCT123(D/T)
DUAL MULTIVIBRATOR
D311 BL PC74HCT 1477 10704 ENC |BL Q007.63562.00|PHILIPS {PCY74HCT147(T)
PRIORITY ENCODER
D323 BL PC74HCT244T BXBUFF 35S [BL 0007.6562.00(PHILIPS_SE (PC)74HCT244D(T)
QOCTAL BUFFER
D402 BL PC7AHCTOOT 4X2IN.NAND [BL 0007.6156.00(PRILIPS_SE (PC)}74HCTOOD(T)
NAND GATE
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D403 BL PC74HCT74T 2XD-FLIPFL |BL 0Q007.6262.00 PHILIPS_SE (PC)74HCT740(T)
DUAL D-TYPE FLIP FLOP
D420 BL HSP45102 33MHZ DDS-0SZ 1036.8143.00 [HARRIS HSP451028C-33
IC NUMERIC CONTR DSCILL.
D430 BL PC74HCT174T &XD~FF BL 0O007.6456.00(PHILIPS {PC)T4HCT174(T)
HEX D-TYPE FLIPFLOP
D440 BL PC74HCT174T &XD-~FF BL 0007.6456.00|PHILIPS (PC)74HCT174(T)
HEX D-TYPE FLIPFLOP
D450 BJ DACSBO-CPI-I 1X12B-DAC 0300.6330. 00 |BURR_BROWN DACBOCBI-I
D/A-CONVERTER
D500 BS DG419DY 1XUM ANALOGSCH 0746.0322.00({SILICONIX DG419DY
ANALDG SWITCH
D510 BS DG418DY 1XUM ANALOGSCH 0746.0322.00|SILICONIX DG418DY
ANALDG SWITCH
bp545 BL PC74HCT 123T 2XMONOFLOP |(BL 0007.6333.00|PHILIPS_SE (PC)74HCT123(D/T)
DUAL MULTIVIBRATOR
D850 BS DG411DY 4X ANALDGSCH 0920. 1723.00)SILICONIX DG411DY
ANALDG SWITCH
D555 BL PC74HCT4094T BST.SHREG |BL 0007.6885.00 [PHILIPS {PC)74HCT4094(D)
SHIFT REGISTER
G100 EB 3,4V LITHIUM-BATTERIE 0565. 1687 .00 [ACCU_SONNE SL-750/P/009 1110750
LI BATTERY
L10 LD 25UH 3A 0,0460HM LD 0026.4849.00 |SIEMENS BB2111-B-C24
CHOKE
L12 LD 10 UH 10% 3R3 144 MA LD 0026.4184.00|DALE IM2
CHOKE
L13 LD 10 UH 10% 3R3 144 MA LD 0026.4184.00|DALE IM2
CHOKE
L140 LD 56,0UH10%5, 700HMO, 100A {LD 0087.3076.00|DALE im2
CHOKE
L401 LD 1CUH 10% 0,18A 1210 (LD 0007.9255.00|SIEMENS B82422-A1103-K100
SMD-INDUCTOR
L403 LD 10UH 104 0,184 1210 (LD 0007.8255.00|SIEMENS BB82422-A1103-K100
SMD~INDUCTOR
L405 LD tOUH 10% 0,18A 1210 |LD 0007.9255.00|SIEMENS B82422-A1103-K 100
SKD-INDUCTOR
1472 LD 10UH 10% 0, 18A 1210 LD 0007.9255.00[SIEMENS BB82422-A1103-K100
SMD-INDUCTOR
L473 LB 10uH  10% 0,18A 1210 |LD 0007.9255.00|SIEMENS B82422-A1103-K100
SMD—~INDUCTOR
LS00 LD 330 UH10%28,00HNMO,045A |LD 0Q067.3160.00|DALE Im2
CHOKE
L5001 LD 470 UH10%42,00HM0,036A |LD O067.3182.00|DALE Im2
CHOKE
L502 LD 470 UH10%42,00HMO,036A |LD 0067.3182.00)DALE Im2
CHOKE
L5603 LD 330 UH10%28,00HMO,045A [LD 00B7.3160.00|DALE M2
CHOKE
L5830 LD 10UH 10% 0,18A 1210 (LD Q0Q07.9255.00|SIEMENS B82422-A1103-K100
SMB-~INDUCTOR
L5281 LD 10UH 10% 0, 18A 1210 [LD 0007.8255.00|SIEMENS BB2422-A1103-K100
SMD-INDUCTOR
L6592 LD 1OUH 10% O,18A 1210 LD C007.9255.00]SIEMENS BB2422-A1103-K100
SNMD-INDUCTOR
N100 BO OPA2604Al 2XFET OPAMP 2045, 4943.00 [BURR_BROWN OPA2604AU
IC DUAL OPANP
N450 BO AD744KR FET DPANMP 0854.1754.00 |ANAL.LDG_DEV (AD)744KR
BIFET COPAMP
N42a0 BO CLC430AJE CF OPAMP 2032.2524 00 |COMLINEAR CL{C)430AJE
IC CURRENT FEEDBACK OPAMP
N5 10 BO NES534D OPAMP 0815.7555.00 |SIGNETICS NEG534(D)
OPERATIONAL AMPLIFIER
NB20 BO AD744KR FET OPAMP 0854.1754.00 [ANALDG_DEV (AD)744KR
BIFET OPAMP
N530 BO TLO72ACD 2XFET OPAMP 0B03. 1057.00 | TEXAS TL 072 ACDR
OPERATIONAL AMPLIFIER
N540 BO AD744KR FET OPANP 0854, 1754.00 |ANALDG_DEY (AD)744KR
BIFET OPAMP
NUR VAR/DNLY MOD: 02
N540 BO AD811JR VIDEOCF OPAMP 2025.2997.00 [ANALDG_BEV ADB11JR
IC QPANP
NUR VAR/CONLY MOD: 04
N544 BO LM2903D 2XLP COMPAR 0520.7734.00|5IGNETICS LM2803(D)
DUAL
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P100 VL EINPRESSSTIFT L=6.,8 VL 00106.7250.00 [AMP 1-928776~5
PIN
Pi101 VL EINPRESSSTIFT L=6,8 VL 0010.7250.00 ] AMP 1-928776-5
PIN
P305 VL EINPRESSSTIFT L=6,8 VL 0010.7250.00 [AMP 1-928776-5
. PIN
P405 VL EINPRESSSTIFT L=6.,8 VL 0010.7250.C0|AMP 1-928776-5
PIN
PACH YL EINPRESSSTIFT L=6,8 VL ©010.7250.00 |AMP 1~928776-5
PIN
P409 VL EINPRESSSTIFT L=6,8 VL 0010.7250.00 AMP 1-928776-5
PIN
P510 VL EINPRESSSTIFT L=6,8 VL 0010.7250.00 |AMP 1-928776-5
PIN
P513 VL EINPRESSSTIFT L=6,8 VL G010.7250.00 |[AMP 1-928776-5
PIN
P530 VL EINPRESSSTIFT L=6,8 VL 0010.7250.00 [AMP 1-928776-5
PIN
R100 RG 22,1 OHM+-1%TK100 1206 |RG Q007.5489.00|ROEDERSTEI DC2 22, 10HM 1%TK100
RESISTOR CHIP
R101 RG 22, IKOHM+-1%TK100 1206 |RG CDO7.5872.00|ROEDERSTEI DC2 22, 1KOHM 1%TK100
RESISTOR CHIP
R102 RS O, 25W10KOHM +-20% SMD RS 0007.9649.00BOURNS 3314G-1-103
POTENTIOMETER
R105 RG 20, O0KOHM+-1%4TK100 1206 |RG 00Q07.5866.00 [ROEDERSTEI DC2 20,0KDHM 1%4TK100
RESISTOR CHIP
RI1CE RG 1,3 KOHM+—1%4TK100 1206 |RG 0007.5708.C0|ROEDERSTEI DC2 1,3KOHM 1%TK100
RESISTOR CHIP
R108 RG 1,0MOHM*-1%TK100 1206 [RG OB15.7532.00{DRALORIC CRC 1206
CHIP RESISTOR
NUR VAR/ONLY MOD: 02
R109 RL O, 35W20,0K0HM+-0, 1%T25 |RL Q0B4.3641.00|RESISTA MK2
-RESISTOR
R110 RL O, 35W20,0K0HM+-0, 1%T25 [RL 0084.3641.00|{RESISTA MK2
RESISTOR
R111 RG 100 OHM+-1%TK100 1206 |RG O00G.8884.00|ROEDERSTEI DC2 1000HM 1%TK100
CHIP RESISTOR
R112 RG 562 OHM+-1%TK100 1206 [RG 0006.9068.00!ROEDERSTEI DC2 5620HM 14TK100
CHIP RESISTOR
R113 RL ©,35W10,0K0HM+-0, 1%725 (RL 0084.3064.00 |DRALORIC SMAQ207/ 10K-B-E
RESISTOR
R114 RL O, 35W10,0K0HM+-0, 14T25 |RL 0084.3064.00|DRALORIC  SMAOZ207/10K-B-E
RESISTOR
R115 RG 1,0 KO +-1%TK100 1206 |[RG O006.7271,00]ROEDERSTEI DC2 1,0KOHM 14TK100
CHIP RESISTOR
R120 RG 10,0KO0HM+-1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK 100
.. 127 RG CHIP RESISTOR
R130 RG 10,0K0HM+-1%4TK 100 1206 iRG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
.. 136 RG CHIP RESISTOR
R138 RG 13,0KOHM+-14TK100 1206 [RG 0007.5837.00|RGEDERSTEI DC2 13,0KOHM 1%TK100
RESISTOR CHIP
R139 RS O, 25W500 OHM+-20% SMD RS 0007.82603.00 [BOURNS 3314G-1-501
POTENTIOMETER
R140 RG 2,74KOHM+-1%4TK100 1206 |RG O007.5766.00 |ROEDERSTEI DC2 2,74KOHM 1%TK 100
RESISTOR CHIP
R141 RG 1,82K0HM+-1%4TK100 1206 |RG 0007.5720.00|ROEDERSTEI DC2 1,B82KOHM 1%4TK100
RESISTOR CHIP
R142 RG 10,0KOHM+-1%TK100 1206 [RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R143 RG 100 OHM+-1%TK100 1206 |RG 0006.88B4.00[ROEDERSTEI DCZ2 1000HM 1%TK100
CHIP RESISTOR
R144 RG O-0HM WIDERSTAND-CHIP RG 0007.5108.00|DRALCRIC CR 1208
RESISTOR CHIP O-0OHM
R145 RG 100 OHM+-1%TK100 1206 |RG 0006.8884.00|ROEDERSTEI DC2 1000HM 1%4TK100
CHIP RESISTOR
R146 RG 10,0KOHM+-1%TK 100 1206 |RG 0007.0793.00[RDEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R147 RG 10,0KOHM+-1%TK100 1206 |[RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R148 RG 1,0 KO +-1%TK100 1206 |RG 0Q006.7271.C0|ROEDERSTEI DC2 1,0K0OHM 1%TK100
CHIP RESISTOR
R149 RG O-0OHM WIDERSTAND-CHIP RG 0007.5108.00|DRALORIC CR 1206
RESISTOR CHIP O-OHM .
R150 RG 10,0K0HM+-1%TK100 1206 |RG 0Q07.0793.00|ROEDERSTEI DC2 10,0KDHM 1%TK100
RG CHIP RESISTOR
R1B1 RG 10,0K0HM+-1%TK100 1206 (RG Q007.0793.00 |ROEDERSTEI DC2 10, 0KOHM 1%TK100
RG CHIP RESISTOR
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R152 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 14TK100
RG CHIP RESISTOR
R163 RG 10,0KDHM+-1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHNM 1%TK100
RG CHIP RESISTOR
R154 RG 4, 75K0OHM+-1%TK100 1206 |RG 0007.5820.00|ROEDERSTEI DC2 4,75KOHM 1%TK100
RESISTOR CHIP
R156 RG 4,75K0HM+-1%TK100 1206 (RG Q007.5820.00 [ROEDERSTEI DC2 4, 75K0OHM 14TK 100
RESISTOR CHIP
R157 RG 4,75KOHM+-1%TK100 1206 |RG 0007.5B820.00|ROEDERSTEI DC2 4,75K0HM 1%TK100
RESISTOR CHIP
R160 RN 9X 10KOHM+-SIL10 HS5 RN 0343.4523.00{BI_TECHNOL L 10 1 S 103 M*
RESISTOR NETWORK
R1861 RN 9X 10KOHM+-SIL10 HbE RN 0343.4523.00|BI_TECHNOL L 10 1 S 103 M*
RESISTOR NETWORK
R163 RN 9X 10KOHM+-SIL10 H5 RN 0343.4523.00|BI_TECHNOL L 10 1 S5 103 M*¥
RESISTOR NETWORK
R165- RG 4, 7S5KOHM+-14TK100 1206 (RG 0007.5820.00|ROEDERSTEI DC2 4, 75KOHM 1%TK100
RESISTOR CHIP
R166 RG 4, 75KOHM+-1%TK100 1206 |RG 0007.5820.00|ROEDERSTEI DC2 4, 75KOHM 1%TK100
RESISTOR CHIP
R170 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.0Q0C|ROEDERSTEI DC2 10,0KOHM T4TK100
RG CHIP RESISTOR
R171 RG 10,0KOHM+-1%TK100 1208 |RG 0C007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R172 RG 10,0KOHM+-1%4TK100 1206 [RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R174 RG 10,0K0HM+-14TK100 1206 [RG 0007.0793.00{ROEDERSTEI DC2 10,0KOHM 1%TK 100
..178 RG CHIP RESISTOR
R179 RG 1,0 KO +-1%TK100 1206 |RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R1BO RG 1,0 KO +-1%TK100 1208 |RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R200 RG 0-0OHM WIDERSTAND-CHIP RG C007.5108.00 |DRALORIC CR 1206
RESISTOR CHIP O-OHM
R204 RG 2,21KOHM+-1%TK100 1206 [RG 0007.5743.00|ROEDERSTEI DC2 2,21K0OHM 1%TK 100
RESISTOR CHIP
R205 RG 10,0KOHNM+-1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R220 RG 10,0KOHM+-1%TK100 1206 |[RG 0007.0793.00 |ROEDERSTEI DC2 10,0KOHM 1%TK 100
RG CHIP RESISTOR
R221 RG 5,B62K0HM+-1%TK100 1206 |RG 0007.0735.00ROEDERSTEI DC2 5,62K0HM 1%TK 100
CHIP RESISTOR
R250 RN 9X 10KOHM+-SIL10 HS RN 0343.4523.00|BI_TECHNOL L 10 1 § 103 M*
RESISTOR NETWORK
R251 RG 6,B1KOHM+-1%TK100 1206 |[RG Q007.0758.00|ROEDERSTEI DC2 6,81KOHM 1%TK100
CHIP RESISTOR
R252 RG 1,0 KO +-1%TK100 1206 |RG Q006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R301 RG 10,0KOHM+-14TK100 1206 |RG 0007.0793.00|RDOEDERSTEL DC2 10,0KOHM 1%TK100
.. 308 RG CHIP RESISTOR
R320 RG 4,75KOHM+-14TK100 1206 [RG 0007.5820.00 |ROEDERSTEI DCZ 4, 75K0DHM 1%TK100
RESISTOR CHIP
R321 RG 182 KOHM+—1%TK100 1206 [RG 0007.5989.00 |[ROEDERSTEI DC2 182K0OHM 1%TK100
RESISTOR CHIP
R322 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.00!RDEDERSTEI DC2 10,0KOHM 1%TK 100
RG CHIP RESISTOR
R323 RG 10, 0KOHN+-14TK100 1206 |RG ODO7.0793.00[ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R330 RG 1,0 KO +-1%TK100 1206 |RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%4TK100
..338 CHIP RESISTOR
R340 RG 10,0KOHM+-1%4TK100 1206 [RG 0007.0793.00[ROEDERSTEI DC2Z 10,0KODHM 1%4TK100
RG CHIP RESISTOR
R400 RG 47,5 OHM+-1%TK100 1206 [RG 0007.5566.00 |ROEDERSTEI DC2 47,50HM 1%4TK100
RESISTOR CHIP
R401 RG 10,0KOHM+-1%TK100 1206 (RG 0007.0723.00|ROEDERSTEI DC2 10,0KDHM 1%TK 100
RG CHIP RESISTOR
R402 RG 10,0KOHM+-1%TK100 1206 |RG.0Q007.0793.00|ROEDERSTEI DC2 10,0KDHM 1%TK 100
RG CHIP RESISTOR
R403 RG 47,5 OHM+~1%TK100 1208 |RG 0007.5566.00|ROEDERSTEI DC2 47,50HM 14TK 100
RESISTOR CHIP
R404 RG 47,5 OHM+-1%TK100 1206 |RG 0007.5566.00|ROEDERSTEI DC2 47,50HM 1%TK 100
RESISTOR CHIP
RAQS RG 10, 0KOHM+-1UTK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0K0HM 14TK 100
RG CHIP RESISTOR
R410 RG 10,0KOHM+-1%TK100 1206 [RG 0007.0793.00 |ROEDERSTEI DC2 10,0KOHM 1%TK 100
RG CHIP RESISTOR
R411 RG 10, OKOHM+~1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
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R412 RG 47,5 OHM+-1%4TK100 1206 [RG OQ07.5566.00 [ROEDERSTEI DCZ2 47, 50HM 1%TK 100
RESISTOR CHIP
R413 RG 47,5 OHM+-1%TK100 1206 |RG 0007.5566.00 |ROEDERSTEI DBC2 47,50HM 1%4TK100
RESISTOR CHIP
R423 RG 10, 0KOHM+-1%TK100 1206 JRG 0007.0793.00|ROEDERSTEI DC2 10, 0KOHM 1%TK100
i RG CHIP RESISTOR
R424 RG 10,0KOHM+-1%TK100 1206 [RG O007.0793.00|ROEDERSTEI DC2 10, 0KOHM 1%TK100
RG CHIP RESISTOR
R427 RG 10, 0KOHM+-1%4TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK 100
RG CHIP RESISTOR
R428 RG 10,CKOHM+-1%TK100 1206 |RG 0007.0793.00[RCEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R430 RG 10,0KOHM+-1%TK100 1206 [RG OCO7.0793.00|ROEDERSTEI DC2 10,0KDHM 1%TK100
RG CHIP RESISTOR
R450 RS O, 25W200 OHM+-20% SKD RS 0007.9590.00 |SIEMENS 54G-200 OHM
POTENTIOMETER
R451 RG 909 OHM+-1%4TK100 1206 {RG 0006.7265.00|ROEDERSTEI DC2 90Q0HN 1%TK 100
CHIP RESISTOR
R460 RG 221 OHM+-1%TK100 1206 |RG 0007.5G14.00|ROEDERSTEI DC2 2210HM 1%TK 100
RESISTOR CHIP
R461 RG 221 OHM+-1%TK100 1206 |RG OD07.5614.00 |ROEDERSTEI DC2 2210HM 1%TK100
RESISTOR CHIP
R4B2 RG 2, 7AKOHM+-14TK100 1206 jRG 0007.5766.00[ROEDERSTEI DC2 2, 74KOHM 1%TK100
RESISTOR CHIP
R463 RG 2,74KOHM+-1%4TK100 1206 [RG 0007.5766,00 |ROEDERSTEI DC2 2, 74KOHM 1%4TK100
RESISTOR CHIP
R469 RG 301 UHM+-1%4TK100 1206 [RG 0007.5643.00[ROEDERSTEI DC2 3010HM 1%TKI100
RESISTOR CHIP
RAT0 RG 47,5 DHM+-1%TK100 1206 [RG 0007.5566.00{ROEDERSTEI DC2 47,50HM 1%TK100
RESISTOR CHIP
R471 RG 47,5 OHM+-1%TK100 1206 [RG 0007.5566.00 [ROEDERSTEI DCZ 47,50HM 14TK100
RESISTOR CHIP
R472 RG 10,0KOHM+=-14TK100 1206 |RG 0007.0793.C0|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R473 RG 10, OKOHM+-1%TK 100 1206 |RG 0007.0793.00 [ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R474 RG 100 OHM+-1%TK100 1206 [RG 0006.8884.00|ROEDERSTEI DC2 1000HM 1%TKI100
CHIP RESISTOR
R475 RG 301 OHM+—1%TK100 1206 [RG 0007.5643.00 ROEDERSTEI DC2 3010HM 1%TK 100
RESISTOR CHIP
R480 RG 332 OHM#-1%TK100 1206 |RG 0007.5650.00|ROEDERSTEI DC2 3320HM 14TK 100
RESISTOR CHIP
R4B1 RG 243 OHM+-1%TK100 1206 |[RG 0007.5620,.00 [ROEDERSTEI DC2 2430HM 1%TK100
RESISTOR CHIP
R482 RG 681 OHM+-1%TK100 1206 |RG 0006.9080.00!ROEDERSTEI DC2 6810HM 1%TK100
CHIP RESISTOR
R485 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.00 [ROEDERSTEI DC2 10, 0KOHM 1%TK100
RG CHIP RESISTOR
R486 RG 10, OKOHM+-14TK100 1206 (RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R490 RG 1,0 KO +-1%TK100 1206 |RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R491 RG 1,B2KOHM+-1%TK100 1206 [RG 0007.5720.00)ROEDERSTEI DCZ 1,B2KOHM 1%TK100
RESISTOR CHIP
RE00D RL O, 35W1, 10KOHM+-0, 1%T25 |RL 0083.9223.00 DRALORIC SMAO207
RESISTOR
R504 RL ©,35W1, 10KOHM+~0, 1%T25 [RL 0083.9223.00|DRALORIC SMAD207
RESISTOR
RBO5 RG 4, 75KOHM+-1%TK100 1206 |RG 0007.5820.00 [ROEDERSTEI DC2 4,75KOHM 1%TK100
RESISTOR CHIP
NUR VAR/ONLY MOD: 02
R505 RG 10,0KOHM+-1%TK100 1206 [RG Q0O07.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
: NUR VAR/ONLY MOD: 04
RBE06 RG 200 KOHM+-1%TK100 1206 [RG 0007.5995.00iROEDERSTEI DCZ 200K0HM 1%TK100
RESISTOR CHIP
R515 RG 4, 75KOHM+=1%TK100 1206 {RG Q007.5B20.00|ROEDERSTEI DC2 4, 75KOHM 1%TK 100
RESISTOR CHIP
NUR VAR/ONLY MOD: 02
RE15 RG 18, 2KOHM+-1%TK100 1206 [RG 0007.5850.00|ROEDERSTEI DC2 18,2KOHM 1%TK100
RESISTOR CHIP
NUR VAR/ONLY MOD: 04
RB20 RS O, 25W 2MOHM +-20% SMD RS 0007.9710.00|SIEMENS S4G-2M0HM
POTENTIOMETER
R529 RG 1,0 KO +-1%TK100 1206 [RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
NUR VAR/ONLY MOD: 02
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RG22 RG 100 OHM+-1%TK100 1206 [RG 0006.8884.00|ROEDERSTEI DC2 1000HM 1%TK100
CHIP RESISTOR
NUR VAR/ONLY MOD: 04
R530 RG 4,750HM+-1%TK100 1206 [RG 0007.8420.00 PHILIPS RC 02
CHIP-RESISTOR
NUR VAR/ONLY WOD: 02
R530 RG O-0OHM WIDERSTAND-CHIP RG 0007.5108.00{DRALORIC CR 1206
RESISTOR CHIP O-DHM
NUR VAR/ONLY MOD: 04
RB31 RG 4,750HM+-1%TK100 1206 |RG 0007.8420.00|PHILIPS RC 02
CHIP-RESISTOR
NUR VAR/ONLY MOD: 02
RS531 RG O-OHM WIDERSTAND-CHIP RG CG007.5108.00 |DRALORIC CR 1206
RESISTOR CHIP 0O-OHM
NUR VAR/ONLY MOD: 04
R532 RG 4,750HM+—1%TK100 1208 |[RG Q007.8420.00PHILIPS RC 02
CHIP-RESISTOR
R533 RG 4,750HM+-1%TK100 1208 |RG 0007.8420.00|PHILIPS RC 02
CHIP-RESISTOR
R534 RG 1,0 KO +-1%TK100 1206 [RG CO06.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
NUR VAR/ONLY MOD: 02
R534 RG 619 OHM+-1%4TK100 1206 |RG 0006.9074.00{ROEDERSTEI DC2 6190HM 1%TK100
CHIP RESISTOR
NUR VAR/DNLY MOD: Q4
R538 RG 1,0 KO +-1%4TK100 1206 |RG 0006.7271.00|ROEDERSTEI BC2 1,0KDHM 14TK100
CHIP RESISTOR
R540 RG 110,0K0H+-14TK100 1206 |RG OCO7.1954.00|ROEDERSTEI DC2 110KOHM 1%TK 100
CHIP RESISTOR
R541 RG O-0OHM WIDERSTAND-CHIP RG 0007.5108.00;DRALORIC CR 12086
RESISTOR CHIP 0-DHM
R542 RG 475 OHM+-1%TK100 1206 [RG 0007.5695.C0 [ROEDERSTEI DC2 4750HM 14TK100
RESISTOR CHIP
R543 RG 619 OHM+-1%TK100 1206 [RG 0006.8074.00|ROEDERSTEI DC2 6190HM 1%TK100
CHIP RESISTOR
R544 RG 1,0OMOHM+-1%TKI00 1206 |RG 0815.7532.00 |DRALORIC CRC 1206
CHIP RESISTOR
NUR VAR/ONLY NOD: 02
Rb45 RG 100,0KOH+-1%TK100 1206 [RG 0007.1948.00 |ROEDERSTEI DC2 100KOHM 1%4TK100
CHIP RESISTOR
R546 RL 0,80W 10,0 OHM+-1%TKS0 |RL 00B2.8852.00[RESISTA NK2
RESISTOR
NUR VAR/ONLY MOD: 02
R547 RL O,35W33,6KO0HM+-0, 1%T25 [RL 00B4.4077.00|RESISTA MK 2
RESISTOR
NUR VAR/ONLY MOD: 02
R547 RL ©O,35W32,0K0HM+-0, 1%T25 [RL 0084.4031.00|RESISTA MK2
RESISTOR
NUR VAR/ONLY MOD: 04
R548 RL 0,35W221 OHM+-0, 1%TK25 |RL Q0B3.7889.00|RESISTA MK2
RESISTOR
NUR VAR/ONLY WOD: 04
R548 RL O,35W158 OHM+-0, 1%TK25 |RL 00B3.7608.00|RESISTA MK 2
RESISTOR
NUR VAR/ONLY MOB: 02
R549 RL 0,25W3,B3K0OHM+-0, 1%T25 (RL 00B4.2268.00 |DRALORIC SMA/207/3,83K-B-E
RESISTOR
NUR VAR/ONLY MOD: 02
R549 RL O,35W5,42K0OHM+-0, 1%T25 |[RL 0084.2551.00|RESISTA MK2
RESISTOR
NUR VAR/ONLY MOD: 04
RB50 RS ©,25W SKOHM +-20% SMD RS 0007.9632.00 |SIEMENS S4G-5K0HM
POTENTIOMETER
R551 RG 5,B2KO0HM+-14TK100 1206 [RG 0007.0735.00|ROEDERSTEI DC2 5,62K0OHM 1%TK100
CHIP RESISTOR
R552 RG 5,B2KOHM+-1%TK100 1206 |RG O007.0735.00 |ROEDERSTEI DC2 5,62KOHM 1%TK 100
CHIP RESISTOR
R553 RG 681 OHM+-1%TK100 1206 |RG CO06.9080.00{ROEDERSTEI DC2 6B10MM 1%TK100
CHIP RESISTOR
RB55 RG 2,0 KOHM+=1%TK100 1206 |RG QC07.5737.00{ROEDERSTEI DC2 2,0KOHM 1%TK100
RESISTOR CHIP
R556 RG 2,0 KOHM#+-1%TK100 1206 [RG Q007.5737.00{ROEDERSTEI DC2 2,0KDHM 1%4TK100
RESISTOR CHIP
RE57 RG 10, OKOHM+-1%TK100 1206 |RG C007.0793.00 |ROEDERSTEI DC2Z 10,0KOHM 1%TK100
RG CHIP RESISTOR
R558 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
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REE9 RG 274 KOHM+~14TK100 1206 [RG 0Q07.4460.00 |ROEDERSTEI DC2 274KOHM 14TK 100
RESISTOR CHIP ]
RB60O RG 274 KOHM+-14TK100 1206 [RG 0007.4460.00|ROEDERSTEI DC2 274KOHM 14ATK 100
RESISTOR CHIP
REG1 RG 4,02K0H+-0, 1%TK25 1206 C009.7814.00 [MIKRO-TEK—~ CMF 1206
. SMD-RESISTOR EIA1206
R564 RG 33,2 OHM+-1%TK100 1206 |RG 0007.5520.00|ROEDERSTEI DC2 33, 20HM 1%4TK100
RESISTOR CHIP
R566 RG 4,02K0H+-0, 1%TK25 1206 0009.7B14.00 |MIKRO-TEK—- CMF 1206
SMD-RESISTOR EIA1206
R567 RG 4,750HM+~14TK100 1206 |RG 0007.8420.00 |PHILIPS RC 02
CHIP-RESISTOR
R5G8 RG 4,750HM+-1%4TK100 1206 [RG 0007.8420.00(PHILIPS RC 02
CHIP-RESISTOR
R570 RG 10,0KOHM+-1%TK100 12068 |[RG 0007.0793.00 [ROEDERSTEI DC2 10, OKOHM 1%TK 100
RG CHIP RESISTOR
R571 RG 1,0 KO +-1%4TK100 1206 [RG 0006.7271.00|ROEDERSTEI DC?2 1,0K0RNM 1%TK100
CHIP RESISTOR
RE72 RG 1,0 KO +-1%TK100 1206 |RG 0008.7271.00|ROEDERSTEI BC2 1,0K0HM 1%TK100
CHIP RESISTOR
R578 RG 4,02K0H+-0, 1%TK25 1208 0009.7814.00 |MIKRO-TEK- CMF 1206
SMD-RESISTOR EIA1206
R576 RG 4,02K0H+-0, 14TK25 1206 0009.7814.00[MIKRO-TEK- CMF 1206
SMD-RESISTOR EIA1208
RE77 RG 4,02KDH+-0, 1%TK25 1206 0002.7814.00 |MIKRO-TEK- CMF 12086
SMD-RESISTOR EIA1206
V110 AE BZVE5/CEV6 O.5W ZDI AE 0006.9845.00|PHILIPS BZV55B5V6
ZENER BIODE
V120 AD BAVAY 70V DUQ UDI [AD 0911.0092.00[VALVD BAVAS
DIODE
V205 AD BAS32 75v UDI |AD 0006.7288.00 PHILIPS BAS32 (L)
DIODE
V210 AK BCB50OB N 45V 200MA AK 0007.7969.00[VALVD BCB50B
TRANSISTOR
V220 AK BC850B N 45V 200MA AK 0007.7969.00|VALVD BCE50B
TRANSISTOR
V462 AE BZVS55/C12 0,5wW ZDI AE 0006.9887.00|PHILIPS_SE BZV55812
ZENER DIODE
V463 AE B2V55/CBVE 0,5W ZDI AE 0006.9868.00|PHILIPS BZV55/B6VB
ZENER DIODE
V470 AK BSR18 P 40V 200MA AKX 0007.2073.00|PHILIPS_SE BSR18 (BSR18A)
TRANSISTOR
vaT1 AE HSMS2B0O SCHOTTKY AE 0836.8421.00 [HEWLETT_PA HSMS-2800
DIODE
V475 AK BSR13 N 30V SO0WA AK 0007.2209.00 |VALVO BSR 13
TRANSISTOR
V476 AE HSMS2800 SCHOTTKY AE 0836.8421.00 |HEWLETT_PA HSMS-2800
DIODE
V480 AM SD210DE N-E 30V MOSF 0844.7637.00 (SILICONIX SD210DE
MOS-FET
V540 AD BAVIS 70V DUD UDI |AD 0811.0082.00(VALVD BAVS9
DIODE .
V550 AE BZVE5/C5V6 C.5W 2DI AE 0006.9845.00 |PHILIPS BZVH5B5VE
ZENER DIODE
V551 AE BZVE5/CaV7 0.5W ZDI AE 0006.9822.00[PHILIPS BZV55B4V7
ZENER DIODE
X1 FP STECKERLEISTE 26P.GER FP 0820.8610,00|SIEMENS V23535-A2200-A262
CONNECTOR 26P.
X2 FP STECKERLEISTE 26P.GER FP 0OB20.8610.00 |SIEMENS V23535-A2200-A262
CONNECTOR 26P.
X3 FP STECKERLEISTE 34P.GER FP 0351.3474.00 |SIEMENS V23b35-A2200-A342
CONNECTOR 34P
X104 FP STIFTLEISTE 36P.R2,54 FP 0242.3600.00BINDER 742-11-0179-00-36
PIN CONNECTOR
2-POLIG/2 PINS
X108 VL STECKLOETOESE 7,5X1,1 VL 0078.2747.00|- R&S-ZCHNG.078.2747
PLUG-IN SOLDERING LUG
X109 VL STECKLODETOESE 7,5X1,1 VL 0078.2747.00 |- R&S-ZCHNG.078.2747
PLUG-IN SDLDERING LUG
X225 FP STIFTLEISTE 36P.R2,54 FP 0242.3600.00 |BINDER 742-11-0179-00-36
PIN CONNECTOR
2-PDLIG/2 PINS
X401 FP STIFTLEISTE 36P.R2,54 FP 0242 _.3600.00 |BINDER 742-11-0179-00-36
PIN CONNECTOR
2-POLIG/2 PINS
. Datum Schalttsltliste fir Sachnummer Blatt-Nr.
MENPS 413  3PUA Al Data Paris list t!%r Stock N: Page
& 18[16.09.97| ED PROCESSOR 1062.6309.01 SA | 1o+
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PROCESSOR

Kennz. Banannung Sachnummer Herstaller Bazaichnung enthzlten In
Comp. No. Dasignation Stock No. Manufasturer Dssignation contained in
X501 FP STIFTL.WIN 36P.R2,54 FP 0243.3578.00|BINDER 742-5-11-0187-00-36
ANGLE PIN CONNECTOR
i Dat Schalttailliste fi Sach Blatt-Nr.
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ROHDE&SCHWARZ

XY-Liste

XY List

Erklérung der Spaltenbezeichnungen:

Part; Bauelement-Kennzeichen.
Side: Leiterplatten-Seite, auf der sich das Bauelement befindet.
X/Y: Koordinaten (Millimeter) des Bauelementes auf der Leiterplatte

bezogen auf den Nullpunkt.
SQR, PG: Planquadrat und Seite des Schaltbildes fir das jeweilige Bauelement.

Explanation of column designations:

Part: Identification of instrument part.
Side: Side of the PC board on which instrument part is positioned.
Xry: Coordinates (millimeter} of the component on the PC board in reference

1o zero point,
SQR, PG: Square and page of the diagram for the respective instrument part.

R 53180
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| Service-Relevante Bauteile / Service-Relevant Components [
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| Part side X Y sSqr Pg | Part Side X Y Sqr Pg | Part Side X Y Sgr Pg |
Fmm—— ———————————— R o e e +
P100 B 172 51 4E 2 R102 B 184 60 4E 2 | X104 B 158 69 G5F 2
P1O0 B 172 51 3E 1 | R102Z B 184 60 3F 1 | X104 B 158 €9 G5F 1
P01 B 175 34 &BF 2 | R139 B 90 75 3Cc 2 Xio8 B 25 92 3C 2
P101 B 175 34 3F 1 | R132 B 90 75 3¢ 1 X108 B 25 92 3c 1
P305 B 31 46 B8E 4 R450 B 272 73 8D 5 X109 B 25 57 3B 2
P405. B 266 71 BE 5 R520 B 286 41 7E 6 X109 B 25 57 3B 1
P406 B 264 71 8F 5 | R550 B 248 23 4B 6 | X225 B 44 &3 8D 3
P40S B 261 71 11D 5 | X1 B 51 8 2E ¢4 | X401 B 199 108 4E &5
P510 B 288 53 6E 6 X2 B 83 107 1ip 3 X501 B 180 10 1b ¢
P513 B 246 28 3C 6 | x3 B 114 8 11B 2
P530 B 287 36 8E 6 ] X3 B 1ll4 8 2an 1
R - + ——————— e - +
Fm— = +== e et e el +
-I Datum X¥-Liste frr Sach-Nummer Blatt
ROHDE Date XyY-list for Stock-Nr Page
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| Part side X ¥ Sqr Pg | Part Side X Y Sgr Pg | Part Side X Y Sgr Pg |
o o T +
B1GO B 158 &7 ©SF 2 Ccl74 B 136 19 11c 2 ©327 A 86 23 3Cc 4
B10C B 158 67 5F 1 ci74 B 136 19 1ic 1 €330 B 72 20 3c 4
B401 B 199 88 3E 5 €185 A 182 48 6R 2 €331 B 74 20 3C ¢4
C1l0 B 97 30 2B 2 Ccl185 A 182 48 A 1 Cc332 B 77 20 3c 4
Cc10 B 97 30 2B 1 clsée A 178 3% 6a 2 €333 B 79 20 3c 4
Cl00 A 116 19 2E 2 cleée A 178 39 6a 1 c334 B 82 20 3¢ 4
cl0¢ A 116 19 2E 1 Cl87 A 106 31 8a 2 €340 B 14 31 7E 4
cilo A 110 19 2p 2 €187 A 106 31 &a 1 Cc400 B 206 70 3D 5
Cl110 a 110 19 2D 1 Cl88 A 138 66 8 2 c402 B 194 79 2E &
Cciil A 182 40 2E 2 ciss A 138 66 8a 1 €404 B 202 77 2D 5
€111 A 182 40 2E 1 cl82 A 154 38 7A 2 c406 B 211 76 2D 5
cll2 B 171 27 2B 2 c189 A 154 38 7A 1 C409 A 225 73 4A 5
cli2 B 171 27 2B 1 C190 A 114 57 6A 2 C4l17 B 212 70 3C 5
C113 B 180 27 2a 2 Cl190 A 114 57 eA 1 c418 B 201 46 3¢ 5
€113 B 180 27 23 1 €191 A 114 104 72 2 c419 B 199 50 3B §
Cl14 A 114 25 3D 2 Ci91 A 114 104 72 1 C420 B 204 99 5A 5
C1i4 A 114 25 3D 1 C200 A 109 78 2a 3 c421 B 201 40 3B &
C115 A 172 46 5a 2 c201 A 87 88 4a 3 C430 A 229 103 6A 5
Clié A 163 43 5Ba 2 C203 A 38 68 6 3 C440 A 230 91 7B 5
Cll17 A 172 39 5a 2 c204 B 73 84 éa 3 C449 A 196 92 3F 5
cl118 A 184 43 3E 2 C205 A 93 84 5D 3 c450 B 258 98 7JE 5
C119 B 171 69 4E 2 Cc210 A 8 77 7Aa 3 C451 B 263 76 7D 5
Cl20 A 140 119 2¢c 2 c21t A 88 3% 8a 3 C452 B 276 82 7 5
cl20 A 140 19 2c 1 €220 A 54 65 7TE 3 C453 B 264 85 8A 5
Ci21 A 140 22 3Cc 2 €230 B 13% 36 2E 3 C454 B 264 79 B8E 5
ci2: A 140 22 3c 1 c231 B 139 34 2E 3 C460 B 275 79 BE 5§
cl22 A 153 19 3¢ 2 c232 B 140 27 2E 3 C461 B 283 76 8D &5
ci22 A 153 19 3Cc 1 C233 B 133 36 2E 3 Cc472 A 293 72 10C 5
c123 A 153 22 3c 2 C234 B 133 34 28 23 c473 B 286 90 10E &5
C123 A 153 22 3Cc 1} c235 A 105 22 2D 3 c474 A 300 75 8C 5
Cl25 A 180 57 4F7 2 €236 A 105 25 2p 3 C475 B 280 93 9E 5
C1l3¢% A 123 22 2¢ 2 €301 B 100 11 3k 4 c480 B 258 88 10D 5
C139 A 123 22 2c 1 c302 B 98 11 3E 4 C481 B 258 81 10D &
Cl140 A 159 82 5KE 2 c303 A 101 20 3E 4 €485 B 297 76 10D 5
C140 A 159 82 B5BE 1 C304 A 95 20 3p 4 C4%0 B 261 101 11 5
Ci4l A 156 79 6&E 2 €305 A 95 22 3D 4 c492 B 277 90 8a 5
cl1l41 A 156 79 6E 1 C306 A 95 25 3D 4 c493 B 266 88 8A 5
cl143 B 93 36 6F 2 c307 B 95 11 3bp 4 C500 B 246 55 3E &
cl143 B 93 36 6&F 1 c308 B &7 23 3D 4 C501 B 258 55 4E &6
Cl44 B 120 32 6F 2 C31C A 74 27 1A 4 Cc502 B 271 55 4E 6
Cl44 B 120 32 6F 1 c311 A 57 39 2an 4 C503 B 283 55 5E &
C145 B 128 32 6F 2 €312 A 44 286 3n 4 c504 B 295 55 5E &
C145 B 128 32 6F 1 c313 A 51 48 42 4 C505 A 282 36 7E 6
Cl4é A 161 74 6F 2 C314 B 82 49 5a 4 Cs506 B 279 33 8D 6
Cl46 A 161 74 6F 1 C315 A 23 47 6A 4 €510 B 285 40 7E &
€150 A 132 104 S9E 2 €316 A 23 37 7n 4 C530 A 297 20 11iE &
Ccls0 A 132 104 SE 1 €320 B 62 23 30 4 C531 B 292 8 11E 6
C170 A 111 11 10B 2 €321 A 62 20 3D 4 Cc532 A 283 20 11E 6
ci70 A 111 11 10B 1 c322 B 64 23 30 4 €533 B 275 8 11E 6
c171 A 120 22 10B 2 c323 B 69 23 3c 4 C537 B 232 34 4Cc 8
C171 A 120 22 10B 1 C324 A €9 20 3Cc 4 c538 B 225 33 4D 6
Cl1l73 B 136 24 1ic 2 €325 A 76 23 3C 4 Cc539 B 204 25 2Cc &
Cl73 B 136 24 1lic 1 C326 A 76 20 3C 4 C540 B 201 19 2¢C &6
e ————— Fmmm———— e += - ————— e e S +
—1 Datum X¥-~-Liste for Sach-Nummer Blatt
ROHDE Date XY-list for Stock-Nr Page
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Part Side X Y Sqgr Pg Part Side X Y Sqr Pg Part Side X Y Sqgr Pg
e - - e e e ————— e ——————————— +
C541 B 300 30 9E 6 D135-A B 156 37 8B 1 D440-A B 224 103 5D &5
C542 B 233 29 4Cc & D135-B 9B 1 D440-B 6A b
C543 B 241 29 4C 6 D135-C 88 1 D450 B 241 102 77D 5
C555 B 220 46 6C 6 D135-D SB 1 D500-A B 201 33 3D 6
C556 B 205 36 6B 6 D135-G 7A 1 D500-B 78 6
€567 A 266 20 11C 6 D150-A B 112 31 10E 2 D510-A B 286 27 BE 6
c568 B 260 11 1ic & D150-B 8a 2 D510-B 75 6
C575 A 253 28 3B 6 Di50-A B 112 31 10E 1 D545-A B 210 46 6C 6
cs578 A 261 24 2a 6 D15C-B 8a 1 D545-B 6B &
C579 A 267 24 2& 6 D160-A B 127 67 10D 2 D545-C 4A 6
c580 A 222 33 1A 6 D160-~B 8a 2 D550-A B 261 43 7D 6
C581 A 216 33 1A 6 D160-A B 127 67 10D 1 DE50-B 8C 6
c582 A 298 30 32 & D160~B 8a 1 DS50-C 8D b
c583 A 291 30 3A ¢ D206-A B 110 78 3D 3 D550-D 7C 6
cs584 A 291 40 42 o D206~-B 2a 3 DS50-E 6B 6
C585 A 301 44 4a 6 D210-aA B 109 54 5D 3 D555-A B 243 44 7C 6
cs586 A 213 41 4n & D21C-B 4 3 D555-B BA &
€587 A 246 41 5B b D230~A B 97 39 6D 3 G100 B 25 92 3B 2
Ch88 B 211 53 2B 6 D230-B A 3 G100 B 25 82 3B 1
C589 B 203 53 2B 6 D250-A B 37 56 8D 3 L1o B 8% 22 2B 2
C590 A 267 44 6A 6 D250-B 5a 3 L10 B 89 22 2B 1
€591 A 2867 37 6A 6 D255-A B 6% 92 10D 3 L12 B 171 18 2B 2
C592 A 261 36 6a ¢© D255-B 6éaA 3 Liz2 B 171 18 2B 1
c593 A 201 33 6A 6 D260-A B 80 82 10E 3 L13 B 176 21 2a 2
Cc594 A 207 29 7a 6 D260-B A3 L13 B 176 21 2a 1
CE95 A 203 33 6A b D301~-A B 64 39 10C 4 L140 B 130 28 &F 2
C59¢6 A 28 27 7A b b301-B 2n 4 L140 B 130 28 &6F 1
C597 A 279 30 8A 6 D302-A B 49 24 5C 4 L401 B 190 80 2ZE 5
CE98 A 283 30 74 6 D302-B 3a 4 L403 B 181 74 2D 5
C599 B 224 53 2B 6 D303~-A B 41 50 8D 4 L405 B 1% 70 2D 5
D10A B 160 74 6E 2 D303-B 8c 4 L472 B 293 72 9C &
D10A B 160 74 D303~-C 4n 4 L473 BE 283 93 9E 5
D10A B 160 74 €6E 1 p304-A B 20 50 7D 4 L1500 B 246 52 3E &
D100 B 87 89 3B 2 D304-B 7D 4 L501 B 259 52 4E 6
D100 B 87 8% 3B 1 D304-C 6A 4 L502 B 272 52 4E 6
D105-A B 174 41 2F 2 D305-A B 20 39 8a 4 L503 B 284 52 5E 6
D105-B 5a 2 D305-B 7E 4 L5590 B 201 60 2B &
D147 B 173 54 4F 2 D305-C 6A 4 L591 B 211 60 2B 6
D110 B 128 104 8E 2 D311-A B 81 27 B5E 4 1592 B 218 60 2B 6
D110 B 128 104 B8E 1 D311-B 12 4 N100O-A B 178 45 2E 2
D120-A B 124 55 8D 2 D323-A B 68 50 6E 4 N10O~-B 3E 2
D120~B 6a 2 D323-B ic 4 N100=-C 6a 2
D120-A B 124 55 8D 1 D323-C 5A 4 N10O-A B 178 45 4E 1
D120-B 6a 1 D402-A B 230 71 3D 5 N100-B 3B 1
D125-B B 110 107 7A 2 D402-B 3A 5 N100-C 6A 1
Dl25-A B 110 107 G5B 2 D402-C 3a 5 N450-A B 267 86 8D 5
D125-a B 110 107 5B 1 D402-D 3a 5 N450-B A 5
bl25-B a1 D402-E 4n 5 N490-A B 269 92 11D 5
D135-E B 156 37 9E 3 D403-A B 217 82 3D 5 N490-B 8A 5
D135-F 8c 4 D403-B 2a 5 N510-A B 216 33 3D 6
D135-G B 166 37 7a 2 D403-C ia 5 N510-B ia 6
D135-a B 156 37 8B 2 D420-A B 217 S92 4D & NS520-A B 298 40 7E 6
D135-B 9B 2 D420-B 5a 5 N520-B 4a 6
D135-C 8B 2 D430-2 B 224 91 S5E 5 N530~-R B 267 24 9C 6
D135-D 9B 2 D43C-B 6A 5 N530-B 10Cc 6
Fomm——— fom————— te——————— o e e i e — For—————— e e tm———— +
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Part Side X Y 8qgr Pg Part Side X Y 8qr Pg Part Side X Y 8gr Pg
Fr e ————————————— - —————————————————— o +
N530-C 2A 6 R135 B 180 &6 5D 2 R160-I 9D 1
N540-A B 291 30 9E 6 R135 B 180 66 5D 1 Rlel-A B 131 50 9C 2
N540-B 22 6 R136 B 178 66 5p 2 R161-B sc 2
N544-A B 237 37 4C & R136 B 178 66 65p 1 Rl61-C Sc 2
N544-B 4B 6 R138 A 126 25 2Cc 2 R161-D oc 2
N544-C 3A 6 R138 A 126 25 2C 1 R161-E SD 2
R10C A 180 59 4F 2 R140 A 91 74 3Cc 2 R161-F gD 2
R100 A 180 59 2F 1 R140 A 91 74 3C 1 R161-G 9D 2
R101 A 178 64 4E 2 R141 A 97 92 4C 2 R161-H 9D 2
R101 A 178 64 2F 1 R141 A 97 92 4¢ 1 R161-A B 131 50 Sc 1
R105 A 175 46 2E 2 R14z2 B 181 83 4c 2 R161-B 9c 1
R105 A 175 46 4F 1 R142 B 181 83 4¢ 1 Rl61-C 9c 1
R106 B 163 35 3F 2 R143 A 110 104 5B 2 Ri61-D oCc 1
R106 B 169 35 4E 1 R143 A 110 104 5B 1 R161-E Sp 1
R108 B 158 23 2E 2 R144 A 117 103 5B 2 R161-F 9p 1
R108 B 158 23 4E 1 R144 A 117 103 5B 1 R161-G 9D 1
R109 B 175 49 3E 2 R145 B 161 104 e6C 2 R161-H . °p 1
R110 B 185 36 3E 2 R145 B 161 104 s6C 1 R163-a B 131 48 10p 2
R110 B 185 36 3E 1 R146 B 177 %4 7¢C 2 R163-B 10D 2
R111 A 123 19 2E 2 R146 B 177 94 7¢ 1 R163-C i0p 2
R111 A 123 19 3E 1 R147 B 150 107 7F 2 R163-D 10D 2
R11i2 B 114 22 2D 2 R147 B 150 107 7F 1 R163-E io0p 2
R11z A 114 22 2p 1 R148 A 163 82 6F 2 R163-F 0D 2
R113 B 175 3% 3D 2 R148 A 163 82 6F 1 R163-G iop 2
R113 B 175 32 3E 1 R149 B 181 81 6F 2 R163-H iop 2
R114 B 18 51 3E 2 R14%9 B 181 81 6F 1 R163-A B 131 48 10p 1
R114 B 185 51 3 1 R150 B 154 104 8F 2 R163-B D 1
R115 B 168 66 4E 2 R150 B 154 104 8F 1 R163-C 10D 1
R115 B 168 66 3E 1 R151 A 151 79 8F 2 R163~D lop 1
R120C B 144 19 4D 2 R151 A 151 79 B8F 1 R163-E iop 1
R120 B 144 19 4D 1 R152 B 138 105 8p 2 R163-F 10D 1
R121 B 144 22 4p 2 R152 B 138 105 8D 1 R163-G 0D 1
R121 B 144 22 4p 1 R153 A 125 102 B8F 2 R163-H 10D 1
R1l22 B 149 19 4p 2 R153 A 125 102 8F 1 R165 A 112 36 10E 2
R122 B 149 19 4p 1 R154 B 138 77 9SE 2 R165 A 112 36 10E 1
R123 B 1492 22 4D 2 R154 B 138 77 9E 1 R166 A 128 62 10p 2
R123 B 149 22 4D 1 R156 B 138 81 9 2 R166 A 128 62 10D 1
R124 B 164 104 4D 2 R156 B 138 81 9 1 R170 B 156 104 5C 2
R124 B 164 104 4D 1 R157 A 128 56 8D 2 R170 B 156 104 5Cc 1
R125 A 185 94 4D 2 R157 A 128 56 8D 1 Ri71 A 163 94 5C 2
R125 A 165 94 4D 1 R160~a B 125 76 9D 2 R171 AR 163 94 5C 1
Rl26 B 166 104 4D 2 R160~-B Sp 2 R172 A 155 94 5C 2
R126 B 166 104 4D 1 R160-C 9p 2 R172 A 155 94 5C 1
R127 A 111 25 4p 2 R160-D 9D 2 R174 B 169 104 5C 2
R127 A 111 25 4p 1 R160-F 90 2 R174 B 169 104 5sC 1
R130 A 165 82 5E 2 R160-G 9D 2 R175 B 177 88 7B 2
R130 A 165 82 S5E 1 R160-H Sp 2 R175 B 177 88 78 1
R131 A 168 82 B5E 2 R160-I Sp 2 R176 B 177 86 7B 2
R131 A 168 82 5E 1 R160-A B 125 76 9D 1 R176 B 177 86 7B 1
R132 B 166 66 B5E 2 R160-B sp 1 R177 B 133 27 1ilc 2
R132 B 166 66 5E 1 R160-C Sp 1 R177 B 133 27 1ic 1
R133 B 181 78 5E 2 R160-D Sp 1 R178 B 133 22 1ic 2
R133 B 181 76 5E 1 R160-F Sp 1 R178 B 133 22 1ic 1
R134 B 181 73 5E 2 R160-G sp 1 R17% B 163 69 6C 2
R134 B 181 73 5BE 1 R160-H D 1 R179 B 163 6% 6C 1
Fr————— o Fmm————— e ———— e e ————— e F————— +

-I Datum XY-Liste for Sach~Nummer Blatt
ROHDE Date X¥-list for Stock-Nr Page
& Fom—————— o ————— F e ————— o o +
SCHWARZ ED RECHNER
02]02.11.93 PROCESSOR 1062.6309.01 XY 4+
e o ————— tom—————— e T e Fo e —————————————— o +



o ——— e e T F e ————————————— +
Part side X Y Sgr Pg Part Side X Y 8gr Pg Part Side X Y 8gr Pg
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R180 A 154 73 6C 2 R404 B 1839 45 2B &5 R543 A 190 4 1C 6
R180 A 154 79 6C 1 R405 B 232 80 22 b5 R544 B 215 25 3C 6
R200 A 112 85 3c 3 R410 B 205 87 22 5 R545 B 228 33 4cCc 6
R201 A 112 83 3c 3 R411 B 208 87 23 5 R546 B 223 22 4¢ 6
R204 A 88 74 5E 3 R412 B 192 57 2C 5 R547 B 236 22 4c 6
R205 A 91 84 5B5E 3 i R413 B 189 48 2C 5 R548 B 236 25 4B 6
R220 A 54 63 7D 3 R423 B 220 108 4D 5 R54% B 223 25 4B 6
R221 A 43 63 7E 3 | R424 B 204 90 4D 5 R551 A 212 44 5BC &
R2Z50-A B 62 53 7D 3 R427 B 224 108 4Cc 5 RE552 B 223 39 5B 6
R250-B 7D 3 R428 B 204 105 4C 5 REE3 B 253 28 3B 6
R250-C 70 3 R430 B 227 105 5D 5 R555 A 208 43 5C 6
R25C-D D 3 R451 B 263 74 8D 5 R556 B 223 36 G5B 6
R250-E D 3 R460 B 275 73 8D & REB7 B 203 44 5C 6
R250-F 70 3 R461 B 283 69 8D 5 R558 A 217 40 5B 6
R250-G 7D 3 { R4e2 B 280 69 9p 5 RE59 A 208 40 5B 6
R250-H D 3 R463 B 277 73 SD &5 R560 A 217 43 5C 6
R251 A 150 41 ©9E 3 R469 B 280 82 ©9E & RE61 B 280 34 BE &6
R252 B 58 53 8D 3 | R470 B 286 87 9D 5 R564 A 271 25 8C 6
R301 A 81 30 4E 4 | R471 B 287 78 SD &5 REEB B 271 20 %C &
R302 B 36 29 4E 4 j R472 B 287 81 9p 5 R567 B 262 20 10C 6
R303 B 36 26 5E 4 R473 B 289 87 9D b5 R568 B 263 9 1iC &
R304 B 36 31 5E 4 | R474 B 291 83 10p % R570 A 250 44 7C 6
R305 A 56 29 5E 4 R475 B 285 75 9C 5 R571 B 271 27 9C &
R306 A 56 27 BE 4 R480 B 269 70 10E &5 R572 A 258 24 10C &
R307 B 36 23 G5E 4 | R481 B 258 75 10E & R575 A 265 24 10C 6
R308 B 43 22 5E 4 R482 B 261 81 10D 5 R576 B 258 28 10C 6
R309 A 5& 24 5E 4 R485 B 287 78 10D & RE77 B 270 40 8D 6
R320 B 29 37 7E 4 R486 B 300 76 10D 5 Vilo B 173 69 4 2
R321 B 17 31 7E 4 R490 B 260 95 11p S V110 B 173 69 4E 1
R322 B 29 30 7E 4 | R491 B 253 104 11E 5 vi20 A 117 28 3p 2
R323 B 17 42 7E 4 R500 B 238 62 3E o vizo A 117 28 3D 1
R330 A 47 47 9D 4 RS04 B 300 52 6&E 6 V205 A 85 74 BE 3
R331 A 47 44 9D 4 R505 B 300 38 7E & V210 B 8 77 5E 3
R332 A 47 42 9p 4 R506 B 278 36 7E & V220 A 48 62 7D 3
R333 B 37 37 9D 4 | R515 A 298 41 TE 6 v462 B 280 76 9D 5
R334 E 37 39 9p 4 R529 B 295 36 9E 6 V463 B 277 79 9E 5
R33S B 37 42 10D 4 R530 B 297 23 10E 6 V470 B 284 84 9E S
R336 B 37 44 10D 4 RS31 B 295 11 11E &6 V471 B 278 87 9D &5
R337 B 37 47 10p 4 R532 B 283 23 10E ¢ V475 B 288 70 9C 5
R338 B 37 650 10D 4 R533 B 279 10 11E &6 v47ié E 288 74 9D 5
R340 B 17 39 8 4 R534 A 295 30 9F & V480 B 297 81 10D 5
R400 B 189 57 2E & R538 A 218 33 3D & V540 B 207 25 2D 6
R401 A 230 75 3E 5 R540 A 185 4 2C & V550 A 255 24 3C 6
R402 B 220 79 3E 5 R541 B 177 11 2p 6 V551 A 250 24 3B 6
R403 B 189 51 2B 5 R542 B 204 19 2D &6

e e e e e ———— +
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Stromlaufe
Bestlickungsplédne
Circuit diagrams
Components plans

Schémas de circuit
Plans des composants
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7 Priifen und Instandsetzen der Baugruppe

7.1 Funktionsbeschreibung

Die Baugruppe besteht aus der Tastaturmatrix, Drehimpulsgeber und
dem Anzeigeteil.

7.1.1 Tastaturmatrix

Die Eingabetasten des Ger&tes sind an den Kreuzungspunkten einer
Matrix angeordnet, deren Zeilen- und Spaltenleitungen mit einer
Auswerteschaltung auf der Rechner-Baugruppe verbunden sind.

Beim Bet&tigen einer Taste wird die Zeile, in der die Taste ange-
ordnet ist, mit der ihr zugeordneten Spalte verbunden, wodurch auf
der Rechner-Baugruppe ein Interrupt erzeugt wird, der den Rechner
veranlasst, einen fiir diese Tastenstellung charakteristischen Code
iber den Datenbus einzulesen.

Den Parametertasten, SPEC- und der STATUS-Tagten sind Leuchtdioden
zugeordnet, die zur Vereinfachung der Bedienung die zuletzt betid-
tigte Taste anzeigen. Eine weitere LED dient als REMOTE-Anzeige.
Die Ansteuerung der Tastatur-LEDs erfolgt iiber den Schieberegi-
sterbausteine D3 und D4.

7.1.2 Drehimpulsgeber

Mit dem Drehimpulsgeber kann der jeweils aktivierte Parameter kon-
tinuierlich variiert werden.

Der Drehimpulsgeber mit beiden Hallgeneratoren liefert zwei Puls-
folgen die je nach der Drehrichtung eine Phasendifferenz wvon +
oder - 90 Grad haben. Die nachfolgende Schaltung wertet diese Pha-
sendifferenz als Richtungserkennung aus.

Die Impulse steuern einen Schalter der den + oder - Tastendruck
simuliert. Die Variationsschrittweite kann fiir jeden Parameter
einzeln eingegeben werden.

7.1.3 Anzeligen

Zur Anzeige der aktuellen Geriteeinstellung besitzt das Gerat zwei
LCD-Anzeigen, das Frequenz-Display sowie ein kombiniertes Amplitu-
den-/Modulations-Display. Die Ansteuerung der Segmente der beiden
Displays (H10, H20) erfolgt im Multiplexverfahren durch je einen
Ansteuerbaustein (D1, D2).

Der Datenverkehr zwischen der Baugruppe Rechner und Anzeige/Tasta-
tur erfolgt seriell. Die LCD-Anzeigen sind, um ihre Ablesbarkeit
bei dunklen Umgebungsverh&ltnissen zu gewdhrleisten, hinter-
leuchtet. Der Kontrast der Segmente l&Rt sich mit R15 abgleichen.

7.2 MeRgeridte und Hilfsmittel

- Digitalmultimeter (z.B. R&S UDS5)
- Oszilloskop

1062.6809.02 5 D-2



7.3 Fehlersuche

Anzeige bleibt dunkel Betriebsspannungen (siehe Schnitt-
stellen} und Verkabelung liberprii-
fen.

Rontrast der Anzeige Abgleich nach 7.4.4

mangelhaft

Keine Reaktion auf Tastendruck Taste iiberpriifen. Erfolgt keine
Reaktion beim Betdtigen wvon
Tasten, so ist zu iiberpriifen, ob
eine Taste festsitzt.

Keine Reaktion bei Betitigen Hallgenerator priifen. Erfolgt

des Drehimpulsgebers keine Reaktion beim Betidtigen so
ist zu iiberpriifen, ob eine Taste
festsitzt.

7.4 Priifen und Abgleich

Alle Meflwerte ohne Toleranzangaben sind als Richtwerte zu verste-
hen. Spannungen ohne weitere Bezeilchnungen bedeuten DC-Spannungen.

7.4.1 Priifen der Stromversorgung

¢ Ein Ampermeter in die Versorgungsleitungen der einzelnen
Versorgungsspannungen einschleifen,

_. Die Stromaufnahme der Baugruppe tberpriifen. Die Sollwerte zu den
jeweiligen Versorgungsspannungen sind unter "Externe
Schnittstellen” zu finden.

7.4.2 Priifen der Tastaturmatrix

_. Die einzelnen Tasten der Tastemmatrix auf gute Kontaktgabe
prifen. Maximaler Widerstand gemessen an Xl: < 2 0.
_ Die Tastaturmatrix ist auf Kurzschluf zu priifen.

7.4.3 Priifen des Drehimpulsgebers

e An X1.24 und X1.26 Oszilloskop anschliefen.
e Drehimpulsgeber in beide Richtungen drehen.

_ 2Am Oszilloskop miissen Impulse zu sehen sein.

7.4.4 Abgleich der LCD-Ansteuerung

— R15 so einstellen, daR sich aus frontaler Sicht auf das
Display ein guter Kontrast ergibt, ohne daff aus einem Winkel von
ca. 30 Grad die nicht angesteuerten Segmente sichtbar werden.

1062.6809.02 6 D-2



7.4.5

Priifung der LCD- und LED-Ansteuerung

* Die Spezialfunktion 31 einschalten.

LCD-Segmente und LED auf Funktion iiberpriifen.

7.5

Zerlegung und Zusammenbau

Nach dem Offnen des Geridtes und dem Losen der Schrauben auf der

Frontplatte kann die Baugruppe aus dem Rahmen herausgenommen wer-
den. Die Verbindung mit dem Ger&t ist weiterhin iiber Flachbandka-
bel vorhanden, so daR die Baugruppe fiir Messungen zuginglich ist.
Der Einbau der Baugruppe und Zusammenbau des Gerites erfolgt ent-
sprechend in umgekehrter Reihenfolge.

7.6 Externe Schnittstelle

Pin | UName .\ | Eifi/Ausgang| Herkunft/ziel - | Wertebereich - gignalbeschreibung "

Xi.1 VAS-P Eingang A2 CPU Xl.1 +4.9V..5.3v +5V Versorgungsspannung
max.0.2A

Xl.2 SERCLK Eingang A2 CPY X1.2 HCMOS-Pegel Seriell-Clock

X1.3 VAS-P Eingang AZ CPU X1.3 +4.9v.,.5.3v +5V Versorgungsspannung
max.0.2a

X1.4 SERDATA Eingang A2 CPU Xi.4 HCMOS-Pegel Seriell-Daten

Xl.6 DIS1STB Eingang A2 CPU X1i.6 HCMOS-Pegel Display Strobe 1

%1.8 DIS25TB Eingang 32 CPU H1.8 HCMOS-Pegel Display Strobe 2

Xl.10 LEDSTB Eingang A2 CPU X1l.10 HCMOS-Pegel LED-Strobe

X1,11 COoL7 Ausgang A2 CPU X1.11 HCMOS-Pegel Tasten-Code

X1.12 C/D# Eingang A2 CPU X1.12 HCKOS-Pegel Steuersignal

X1.13 COoL6 Ausgang A2 CPU X1.13 HCMOS-Pegel Tasten-Code

X1.14 DISBUSY# Ausgang A2 CPU X1.14 HCMOS-Pegel Steuersignal

X1.15 COLS Ausgang A2 CPU Xi.1i5 HCMOS-Pegel Tasten-Code

X1.16 RES Eingang A2 CPU X1.16 HCMOS~Pegel Reset

X1.17 COL4 Ausgang AZ CPU X1.17 HCHMOS-Pegel Tasten-Code

X1.18 ROWS Ausgang A2 CPU X1.18 HCMOS~Pegel Tasten-Code

X1.18 COoL3 Ausgang AZ CPU X1.19 HCMOS-Pegel Tasten-Code

Xl.20 ROW4 Ausgang A2 CPU X1.20 ECMOS-Pegel Tasten-Code

Xi.21 COL2Z Ausgang A2 CPU X1.21 HCMOS-Pegel Tasten-Code

X1.22 ROW3 Ausgang A2 CPU X1.22 HCMOS-Pegel Tasten-Code

X1.23 oLl Ausgang A2 CPU ¥X1.23 HCMOS-Pegel Tasten-Code

X1.24 ROW2 Ausgang A2 CPU X1l.24 HCMOS-Pegel Tasten-Code

X1.25 COLO Ausgang A2 CPU X1.28 HCMOS~Pegel Tasten-Code

X1.26 ROW1 Ausgang AZ CPU ¥1.26 HCMOS~-Pegel Tasten-Code

GND X1.5\7\9
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7 Testing and Repalr of the Module

7.1 Function Description

The module consists of the keyboard matrix, spinwheel and the
display unit.

7.1.1 Revboard Matrix

The keys of the instrument are assigned to cross-points of a
matrix, the vertical and horizontal lines of which are connected
to an evaluation logic on the controller board.

When a key is pressed, the vertical line this key is assigned to,
is connected to the corresponding vertical line, thus triggering
an interrupt on the controller board, which causes the controller
to read in the code characteristic for this key arrangement via
the data bus.

The parameter keys, SPEC keys and STATUS keys are assigned LEDs
which indicate the key which was last pressed thus ensuring high
operating ease. Another LED indicates the REMOTE state. The
keyboard LEDs are addressed via the shift-register components D3
and D4.

7.1.2 Spinwheel

The spinwheel enables continuous variation of the activated
parameter.

In conjuntion with two Hall generators, the spinwheel generates
two pulse sequences with a phase difference of +90 or -90 degress.
The subsequent circuit determines the direction by evaluating this
phase difference.

The pulses control a switch simulating the keystrokes + or -. The
variation-step size can be entered individually for each
parameter.

7.1.3 Displays

The instrument provides two LCD displays indicating the current
instrument setting, the frequency display and an
amplitude/modulation display. The segments of the two displays
(H10, H20) are addressed by one controller component each (D1, D2)
which are multiplexed.

Data are transmitted serially between the controller module and
the display/keyboard module. The LCD displays have a bright,
illuminated background to ensure easy reading even in dark
environments. The contrast of the segments can be adjusted using
R15.

7.2 Test Instruments and Utilities
- Digital multimeter {e.g., R&S UDS5)
- Oscilleoscope
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7.3 Troubleshooting

Display remains dark Check operating voltages (see
interfaces) and cabling.

Poor contrast of display aAdjust acc. to 7.4.4

No reaction upon keystroke Check key. If keystrokes do not
cause any reaction, check, whether
any key has got stuck.

No reaction upon actuating the Check Hall generator. If no

spinwheel reaction is caused by actuating
the spinwheel, check, whether any
key has got stuck.

7.4 Testing and Adjustment

All measured values iIndicated without tolerances are recommended
values. Voltages given without any further detail are dc voltages.

7.4.1 Testing the Power Supply

* Connect an ammeter into the supply lines of the supply voltages.

_ Check the power consumption of the module. The rated values of
the individual supply voltages can be looked up under "External
Interfaces".

7.4.2 Testing the Kevboard Matrix

_ Check the contacting of the individual keys of the keyvboard
matrix. Maximum resistance measured at Xl: < 2 0.

¢ Check the keyboard matrix with regard to short-circuit.

7.4.3 Testing the Spinwheel

¢ Connect an oscilloscope to X1.24 and X1.26.
¢ Turn the spinwheel into both directions.

_. Pulses must be visible on the oscilloscope.

7.4.4 - Adjusting the LCD Control

_ Adjust R15 such that a good contrast is obtained with frontal
view on the display without the non-addressed segments becoming
vigsible from an angle of 30 degrees.

1062.6809.02 6 E-2



7.4.5 Testing Control of LCDs and LEDs

¢ Switch on special function 31.
_ Check function of LCD segments and LEDs.

7.5 Disasgembly and Assembly

Subsequent to opening the instrument and undoing the screws on the
front panel, the module can be removed from the frame. The module
is still connected to the instrument via ribbon cables, thus being
accessible for measurements.

Installation of the module and reassembly of the instrument are
carried out in the reverse order.

7.6 External Interfaces

Bin 71 Néme ©lmput/Outputl  Origin/pest: | specified.range | Signal deseription ¢ |

X1.1 VAS-P Input AZ CPU X1l.1 +4.9.5.3V +5V supply voltage
max.0.2a

X1l.2 SERCLK Input AZ CPU X1.2 HCHMOS level Serial clock

¥i.3 VAS-P Input AZ CPYU X1.3 +4.9.5.3V +5V supply voltage
max.0.2A

X1.4 SERDATA Input A2 CPU X1.4 HCHMOS level Serial data

xX1.6 DIS1STB Input A2 CPU X1l.6 HCMGS level bPisplay strobe 1

Xl.8 DIS2STR Input A2 CPU Xl.8 HCMOS level Display strobe 2

%1.10 LEDSTB Input A2 CPU X1.10 HCMOS level LED strohe

X1.11 coLn7 Cutput A2 CPU X1.11 HCHOS level Key code

X1l.12 C/D# Input A2 CPU X1l.12 HCMOS level Control signal

X%1.13 COL& Qoutput A2 CPU x%1.13 HCMOS level Key code

X1.14 DISBUSY# Output A2 CPU ®1.14 HCHMOS level Control sigmal

X1.15 COL5 Gutput A2 CPU X1.15 HCMOS level Key code

¥1.16 RES Input A2 CPU X1.1%8 HCMOS level Reset

X1.17 COL4 Ooutput A2 CEU X1.17 HCMOS level Key code

Xi,18 ROWS Output A2 CPU 1,18 HCHOS level Key code

Xl.1% CcoL3 output AZ CPU X1.19 HCHOS level Key code

X1.20 ROW4 Cutput AZ CPU X1.20 HCHOS level Key code

X1.21 COL2 cutput AZ CPU ¥1l.21 HCMOS level Key code

X1.22 ROW3 Qutput AZ CPU X1.22 HCMOS level Key code

X1.23 CcOoL1 Output AZ CPU X1.23 HCHMOS level Key code

¥l.24 ROW2 cutput A2 CPU ®1.24 HCMOS level Key code

X1.25 COLO output A2 CPU X1.25 HCMOS level Key code

X1l.28 ROWL output A2 CPU X1.26 HCHMOS level Key code

GND X1.5\7\9
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ROHDE&SCHWARZ

XY-Liste
XY List

Erklarung der Spaitenbezeichnungen:

Part: Bauelement-Kennzeichen.
Side: . Leiterplatten-Seite, auf der sich das Bauelement befindet.
X/Y: Koordinaten (Millimeter) des Bauelementes auf der Leiterplatte

bezogen auf den Nullpunkt.
SQR,PG: Planquadrat und Seite des Schaltbildes fir das jeweilige Bauelement.

Explanation of column designations:

Part: Identification of instrument part.
Side: Side of the PC board on which instrument part is positioned.
XY: Coordinates (millimeter) of the . =mponent on the PC board in reference

to zero point.
SQR,PG: Square and page of the diagram for the respective instrument part.

R 53180



Flir disse Untortage behalton
wir uns afle Rechte vor.

085.0028-0633

Kannz, Banennung Sachnummer Harstsller Bezelchnung anthaitan in
Comp. No. Dasignation Stock No. Manutacturer Dasignation contalnad in
B1 BS UGN3120U HALL-EFF.SW. [BJ 0386.4750.00|ALLEGRO A3144EU
HALL-EFF.SWITCH
B2 BS UGN3120U HALL-EFF.SW. |BJ 0336.4750.00|ALLEGRO A3144E0
HALL-EFF,SWITCH
1 CC INF+-1% 50V NPO 1208 CC 0007.7398.00 PHILIPS_CO 2222 863 *8102
.. 4 SMD CERAMIC CAPACITOR
ChH CC 100ONF+-10%50V X7R 1208 [CC 0007.5237.00 PHILIPS_CO 2238 581 15648
.7 CERAMIC CHIP CAPACITOR
cs CC 2,2NF+-10%450VX7R 1206 CC 0099.8444.00(PHILIPS_CC 2222 581 16618
CERAMIC CHIP CAPACITOR
Cc9 CE 4,7U F+-10% 10V 3528 |CE 0007.7275.00|SPRAGUE 283D 475 X2 010 B2T
TANTALUM SMD-CAPACITOR
c11 CC 100NF+-10%50V X7R 1208 [CC 0007.5237.00 PHILIPS_CO 2238 581 15649
..18 CERAMIC CHIP CAPACITOR
C20 CC 10ONF+-104%50V X7R 1206 |CC 0007.5237.00PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
c21 CC 100NF+-10%50V X7R 1206 !CC 0007.5237.00|PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
Dt BJ UPD7225G00 LCD DRIV BJ 0392.5320.00NEC D7225G (JG)
ALPHANUK.LCD CONTR/DRIVER
D2 BJ UPD7225G0OC LCD DRIV BJ 0392.5320.00|NEC D7225G {JG)
ALPHANUM.LCD CONTR/DRIVER
D3 BL PC74HC4094T BST.BUSREG [BL ©804.0977.00|PHILIPS_SE (PC)74HC4094{D/T)
BUS REGISTER
D4 BL PC74HCA094T 85T.BUSREG |BL 0B04.0977.00|PHILIPS_SE {PC)74HC4094(D/T)
BUS REGISTER
D5 BL PC74HCTBET 4X2IN.EXOR {BL 0007.6291.00|PHILIPS_SE {PC)74HCTB6(D/T)
EXOR GATE
D6 BL PC74HCT74T 2XD-FLIPFL |BL 0007.6262.00 |PHILIPS_SE (PC)74HCTY74D(T)
DUAL D-TYPE FLIP FLOP
D7 BL PC74HCTO8T 4X2IN ANDG |BL 0007.6179.00[PHILIPS_SE (PC)74HCTO8{D/T)
AND GATE
D8 BL PC74HCT4066T 4XASWITCH |BL 0007.6862.00 |PHILIPS {PC)74HCTA066(T)
ANALOG SWITCH
H1 EF T1 bv 0,06A 0.S0OCKEL EF 0234.4375.00|0SHIND OL-683
.4 GLOW LAMP
H10 BP AN 127 0826.8587.00[VARITRONIX R&S 0825,B587
LCD-MODULE
H20 BP AN 126 0B26.8570.00 |VARITRONIX R&S 0826.8570
L.CD-MODULE
JS1 SB TASTENKAPPE 6X10,5 HGR [SB 0396.0122.00 |PEKORSY R&S.ZCHNG.396.0122
...3 CAP 6X10,5 HGR
Js4 5B TASTENKAP.6X10,5 BLAU SB 0396.0174.00;DEKORSY R&S.ZCHNG.396.0174
PUSHBUTTON
JSB SB TASTENKAPPE 6X10,5 HGR |SB 0386.0122.00|DEKORSY R&S.ZCHNG.396.0122
... 10 CAP 6X10,5 HGR
JS11 5B KAPPE GR 10,5X10,5 SB 0396.0045.00 |DEKORSY R&S.ZCHNG. 396.0045
PUSHBUTTON
Js12 5B KAPPE GR 10,5X10,5 SB 0396.0045.00 |DEKORSY R&S . ZCHNG. 396. 0045
PUSHBUTTON
JS13 SB KAPPE GR 10,5X10,5 SB 0396.0045.00 [DEKORSY R&S.ZCHNG. 386.0045
PUSHBUTTON
Js14 SB TASTEMNKAPPE 6X10,5 HGR |SB 0386.0122.00|DEKORSY R&S.ZCHNG.396.0122
.17 CAP BX10,5 HGR
Js18 SB KAPPE HGR. 10,5X10,5%"0" [SB 0396.0216.00 |DEKORSY R&S.ZCHNG.396.0218
CAP "O*
JS19 SB KAPPE HGR. 10,5X10,5"1" |SB 0386.0222.00 |DEKORSY R&S . ZCHNG. 396.0222
CAP u 1 £
J520 SB KAPPE HGR.10,5X10,5"4" |SB 0396.0251.00|DEKORSY R&S.ZCHNG. 396.0251
CAP Il4!l
J821 SB KAPPE HGR. 10,5X10,5"7" [SB 0396.0280.00 |DEKORSY R&S.ZCHNG. 396.0280
PUSHBUTTON
JS22 5B KAPPE HGR.10,5X10,5"." (SB 0396.0339.00|DEKORSY R&S . ZCHNG. 396.0339
CAP HGR. 10,5X10,5"."
JS23 58 KAPPE HGR.10,5X10,5*2" [SB 0396.0239.00 |DEKDRSY R&S5. ZCHNG. 396, 0239
CAP 2"
J§24 SB KAPPE HGR.10,5X10,5*5" |SB 0396.0268.00 |DEKORSY R&S . ZCHNG. 396.0268
CAP l!5 "
JS25 SB KAPPE HGR.10,5X10,5"8" [SB 0396.0297.00 |DEKORSY R&S . ZCHNG. 386.0297
PUSHBUTTON
JS26 5B KAPPE HGR.10,5X10,5"-" (SB 0396.0322.00 |DEKORSY R&S.ZCHNG.396.0322
CAP HGR. 10,5X10,5%-"
JS27 SB KAPPE HGR.10,5X10,5°3" |SB 0396.0245.00|DEKDRSY ZEICHNUNG 396.0245
CAP "3 n
: Catum Schalttelliste fir achnummer Bilatt-Nr.
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Kannz. Benennung Sachnummar Herstalltar Bazelchnung enthalien In
Comp. No. Designation Stock No. Manufacturer Dasignation containad in
Js28 SB KAPPE HGR.10,5X10,5"6" |SB 0396.0274.00 |DEKORSY R&S5.ZCHNG.396.0274
PUSHBUTTON "g* i
J529 $8 KAPPE HGR.10,5X10,5"9" [SB 0396.0300.00 |DEKORSY R&S . ZCHNG. 396. 0300
CAP llg n
JS30 SB TASTENKAPPE 6X10,5 HGR [SB 0396.0122.00|DEKORSY R&S.ZCHNG.396.0122
.33 CAP 6X10,5 HGR
J537 5B TASTENKAPPE 6X10,5 HGR {SB 0396.0122,00 |DEKORSY R&S.ZCHNG.396.0122
CAP 6X10,5 HGR
[ LD 100UH 20% 1A O,5500HM |LD 0155.9446.00|SIEMENS BB2111~E-C25
CHOKE
N1 BO CA3240AE 2XMOSFETOPAMP 0302.7040.00 (RCA CA3240AE
DUAL MOSFET-INPUT OPAMP
Pi VL EINPRESSSTIFT L=6,8 VL 0010.7250.00|ANMP 1-828776-5
PIN
R1 RG 182 KOHM+-1%TK100 1206 [RG 0007.5989.00 |ROEDERSTEI DC2 1B2KOHM 1%TK100
RESISTOR CHIP
R3 RG 1,0 KO +-1%TK100 1206 [RG O00B.7271.00 [ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R4 RG 1,0 KO +-1%TK100 1208 |RG O006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
CHIP RESISTOR
R5 RG 100, 0KOH+-14TK100 1206 [RG O0O7.1948.00(ROEDERSTEI DC2 100KOHM 1%TK 100
L7 CHIP RESISTOR
RB RG 182 KOHM+-1%TK10C 1208 [RG 0007.5989.00 |ROEDERSTEI DC2 182KOHM 1%TK100
RESISTOR CHIP
RO RG 100, OKOH+-1%TK100 1206 |RG 0007.1948.00|RDEDERSTEI DC2 100KOHM 1%TK100
Lo 11 CHIP RESISTOR
R12 RG 681 KOHM+~1%TK100 1206 |RG 0007.6110.00{ROEDERSTEI DC2 681KOHM 1%TK100
RESISTOR CHIP
R13 RG 100,0KOH+-1%TK100 1206 [RG 0Q007.1948.00{ROEDERSTEI DC2 1Q0KDHM 1%TK100
CHIP RESISTCR
R14 RG 47,5K0HM+-14TK100 1206 |RG 0007.5950,00IROEDERSTEI DC2 47,5KOHM 1%TK100
RESISTOR CHIP
R15 RS O, 5WSKOHM+-10%10X10X5 |RS 0247.7890.00|SPECTROL 63 M ... TO 10
CERMET POTENTIOMETER T
R16 RG 5, 62K0HM+~1%TK100 1206 |RG 0007.0735.00|ROEDERSTEI DBC2 5,62KOHM 1%4TK100
CHIP RESISTOR
R17 RG 22, 1KOHM+-1%TK100 1206 [RG 0007.5872.C0|ROEDERSTEI DC2 22, 1KOHM 1%4TK100
RESISTOR CHIP
R18 RG 10,0KOHM+-1%TK100 1206 |RG 0007.0793.00ROEDERSTEI DC2 10,0KOHM 1%TK100
RG CHIP RESISTOR
R20 RG 1,0 KO +-14TK100 1206 [RG 0006.7271.00|ROEDERSTEI DC2 1,0KOHM 1%TK100
..25 CHIP RESISTOR
R26 RG 1,B82K0HM+-1%TK100 1206 |RG 0007.5720.00|ROEDERSTEI DC2 1,82KDHM 1%TK100
RESISTOR CHIP
R27 RG 10, 0KOHM+-1%TK100 1206 |RG Q007.0793.00|ROEDERSTEI DC2 10,0KOHM 1%TK100
..29 RG CHIP RESISTOR
R30 RG 1,0 KO +-14ATK100 1206 [RG 0006.7271.00 |ROEDERSTEI DC2 1,0KOHM 1%TK100
..39 CHIP RESISTOR
R40 RG 56, 2KOHM+-1%TK100 1206 |RG 0007.1883.00]ROEDERSTEI DC2 56, 2K0HM 1%TK100
..45 CHIP RESISTOR
Y| 5B TASTER 1XA OHNE KNOPF [SB 0238.3850.00|SIEMENS V42 263-D32-M2
..33 PUSHBUTTON SWITCH
537 SB TASTER 1XA OHNE KNOPF SB 0238.3850.00|SIEMENS V42 263-D32-M2
PUSHBUTTON SWITCH
Vi AK BC850B N 45V 200MA AK 0DQ7.7969.00 |VALVD BC850B
TRANSISTOR
v2 AF HLMP1780 LED3 GN56SN Q007.5250.00{QUALITY HLMP-1790.7418D
.1 LED
Xt DY KABEL Wt 1062.6873.00
X110 FP STIFTLEISTE 36P.R2,54 FP 0242.3600.00[BINDER 742-11-0179-00-36
PIN CONNECTOR
2-POLIG
. halttaklli 1 Biatt-Nr.
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ldmt == Frm——————— - o e e e e
Part Side X Y Sqr Pg | Part Side X Y Sqr Pg | Part Side X Y Sqr Pg

+=— - - ——dm——— - - - e +
Bl B 290 52 1p 3 | H3 A 169 88 11D 2 | R4S A 22 48 2¢c 2
B2 B 284 57 2D 3 | H4 A 254 88 1iDp 2 51 B 19 9 6F 3
c1 A 112 74 2a 2 | HI1C B 31 81 5 2 { 82 B 19 24 6E 3
c2 B 107 78 23 2 | H20 B 180 81 B8E 2 83 B 19 55 6E 3
Cc3 A 214 76 4A 2 i 11 E 33 48 2B 2 84 B 50 9 6E 3
c4 A 222 78 4A 2 | N1-A B 150 100 G5B 2 S5 B 50 24 6p 3
C5 A 166 105 5A 2 | N1-B A 2 86 B 34 55 6F 3
cé A 161 93 5B 2 | Nl-¢ 8a 2 87 B 91 9 6E 3
c7 A 299 54 1p 3 | Pl B 155 76 BB 2 58 B 91 24 6E 3
cs A 282 64 20D 3 | Rl A 112 88 4F 2 | 89 B 51 39 6E 3
co A 231 64 5C 3 | R3 A 18 51 2¢ 2 | si0 B 91 55 &p 3
c11 A 14 1% 2B 2 | R4 A 18 48 2c 2 | s11 B 109 13 7F 3
ciz2 A 30 48 2B 2 | RS AR 110 74 2a 2 812 B 109 34 7E 3
Ccl13 A 130 36 2R 3 | R6 A 105 78 2a 2 813 B 10% 55 7E 3
cl4 A 130 22 3a 3 | RY A 102 74 3a 2 514 B 138 9 7B 3
Cls A 248 65 4a 3 RE A 224 84 B8F 2 515 B 138 24 7p 3
C16 A 262 68 4h 3 | RS A 219 74 4A 2 | 816 B 138 39 7F 3
cl7 A 243 56 5BA 3 § R10 A 217 74 48 2 517 B 138 55 78 3
cig A 237 54 62 3 | Rli A 214 78 4Aa 2 518 B 168 13 7E 3
c20 A 92 76 1A 2 | Ri2 A 149 104 5a 2 | s19 B 168 29 7E 3
c21 A 207 74 3B 2 | R13 A 153 98 5A 2 820 B 168 44 7D 3
Dl1-A A 105 82 4F 2 | Rl1l4 A 165 98 5B 2 | s21 B 168 59 B8F 3
Di-B 26 2 | R1S B 187 93 5B 2 522 B 184 13 B8E 3
Dl-C 20 2 | R16 A 161 90 5an 2 | s23 B 184 29 B8 3
D2-n A 217 82 7F 2 R17 A 164 101 62 2 524 B 184 44 B8E 3
D2-B 3A 2 | R18 A 158 110 7Aa 2 | 825 B 184 59 8D 3
D2-C 4 2 | R20 A 295 51 2D 3 | 826 B 199 13 8F 3
D3-A A 121 36 90 3 | R21 A 276 68 2D 3 | s27 B 192 29 S8 3
D3-B 2B 3 | R22 R 294 58 20 3 | s28 B 199 44 B8 3
D4-A A 121 23 9C 3 R23 A 263 59 2Cc 3 s29 B 199 59 gE 3
D4-B 2B 3 } R24 A 246 56 3D 3 830 B 222 9 8b 3
b5-A A 272 68 3D 3 | R25 A 260 62 3E 3 | s31 B 222 24 8F 3
D5-B 3D 3 | r26 A 231 87 4C 3 832 B 222 39 B8E 3
D5-C 3¢ 3 i Rr27 A 243 67 7R 3 | 833 B 222 55 8 3
D5-D A 3 R28 A 269 65 7A 3 537 B 50 55 9 3
D5-E 3B 3 | R29 A 133 33 9E 3 | V1 A 162 104 53 2
bé-A A 257 63 3D 3 | R30 A 18 41 10E 3 | V2 B 15 39 1i0E 3
D6-B 3¢ 3 | R31 A 49 34 10E 3 | V3 B 45 32 10E 3
De-C 4B 3 | R32 A 55 20 10E 3 | v4 B 45 17 10E 3
D7-a A 234 57 4C 3 | R33 A 90 20 11E 3 } vs B 86 17 11 3
D7-B 5C 3 | R34 A 97 34 11E 3 | V6 B &6 32 11E 3
D7-C 7B 3 | R35 A 99 49 11E 3 | V7 B 86 48 11E 3
D7-D 72 3 R36 A S0 64 11E 3 v8 B 86 63 11E 3
D7-E 5B 3 | R37 A 105 24 11 3 | V9 B 105 22 11E 3
DB~A A 233 44 4E 3 | R38 A 109 45 1iE 3 | vie B 105 43 11E 3
D8-B 4D 3 | R39 A 109 &5 11E 3 | Vil B 105 63 11E 3
D8~-C 4D 3 | R40 A 20 32 20 2 | X1 B 5 15 1F 2
D8-D 4D 3 | R4l A 20 35 2p 2 | X110 B 255 52 4E 3
D8-E 6B 3 | R42 A 2% 21 2p 2} x11 B 252 52 4E 3
Hl A 16 98 10D 2 | R43 A 28 23 2p 2
H2 A 146 88 10D 2 | R44 A 22 52 2¢c 2
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7 Priifen und Instandsetzen der Baugruppe

7.1 Funktionsbeschreibung

Die Baugruppe YSYN enthdlt einen FM/¢M modulierbaren Synthesizer

von 65...1040 MHz, den Hubteiler fiir FM/QM sowie die Referenzfre-
quenzerzeugung, bestehend aus einem 10 MHz VTCXO scowie einem 640

MHz Oszillator als LO fir den Mischerbereich der aAusgangsstufe.

7.1.1 Referenzfrequenzen

7.1.1.1 Referenz Intern 10 MHz

Als Standardreferenz wird ein 10 MHz VTCXO (N200) verwendet. Ein
Emitterfolger mit Pegelwandler (V205 und V210) verstérkt das Aus-
gangssignal auf TTL-Pegel (Mefpunkt P201). Gleichzeitig wird hier
das Signal der Optionsreferenz (Eingang X128, OPT10) eingespeist.
In dieser Betriebsart wird der Standardoszillator mit dem
Schalttransistor V200 ausgeschaltet und der Zweig fir die Options-
referenz iber die Diode V235 durchgeschaltet. Die Teilerstufe
{D205-A) erzeugt die 2 MHz Referenzfreguenz fiir die PLL der Aus-
gangsoszillatoren und den Sigma-bDelta-Wandler sowie die 1 MHz Ver-
gleichsfrequenz fiir den Phasendetektor der Referenz-PLL (Mefpunkt
P202) . Das iiber D200 ausgekoppelte 10 MHz Signal dient als Refe-
renzfrecuenz fiir die PLL des 640 MHz Oszillators.In dieser
Betriebsart steht entweder die Standardreferenz oder, falls
bestiickt, die Optionsreferenz am Ausgang X127 (EXTREF) zur
Verfiigung. Die genaue Freguenzeinstellung geschieht mit einem 12-
Bit-D/A-Wandler (D220}, dem eine 10 Volt Referenzspannung (+10REF)
zur Verfligung steht (Abstimmspannung UINT odexr OPTTUNE).

7.1.1.2 Referenz Extern 5 odexr 10 MHZz

In der Betriebsart Referenz Extern kénnen 5 MHz oder 10 MHz mit
einer Toleranz veon + 3 ppm an X127 (EXT REF) eingespeist werden.
Eine Diodenschaltung (V220) erzeugt dazu ein Oberwellenspektrum,
ein Resonanzverstirker (V215) filtert das 10-MHz-Signal aus und
der folgende Pegelwandler (V216) verstdrkt es auf TTL-Pegel
(Meffpunkt P204)., Nach Frequenzteilung durch 10 (D205-B) wird es im
Phasendetektor D210 mit der heruntergeteilten Frequenz des TCXQ's
verglichen. Der Standardreferenzoszillator wird hierbei in einer
PLL mit einer Bandbreite von 2 Hz auf die externe Referenz
synchronisiert. Die Abstimmspannung der PLL kann an P203 (U-PLL-
VTCX0) nachgemessen werden. Ist ein optionaler Referenzoszillator
{8M~Bl} wvorhanden, so ist dessen Pegel in der Betriebsart Ext.
Referenz abgeschaltet.

Uber einen Spannungsfolger (N220-C) wird die Abstimmspannung des
Oszillators in beiden Betriebsarten mit dem Fensterkomperator N100
iberwacht.

7.1.1.3 640 MHz Oszillator mit PLL

Der 640 MHz Oszillator ist mit einem keramischen Resonator (X300)
aufgebaut, der mit einer Kapazitdtsdiode (V300) fein abgestimmt
wird. Die Transistorstufe V305 entdémpft mit ihrer negativen Impe-
danz den Schwingkreis. Uber einen Trennverstérker (N300) wird das
Oszillatorsignal am Emitter ausgekoppelt.

1062.6409.01 5 D-2



Uber einen ohmschen Leistungsteiler verteilt sich das Signal auf
den Ausgangsverstdrker (V330) sowie den Fregquenzteiler (B360), der
das Signal fir die PLL auf 10 MHz herunterteilt.

Der Ausgangsverstédrker mit einem "Dual Gate MESFET" (V330) ver-
stérkt das Oszillatorsignal auf ca 10 dBm (X125, REF640). Ist der
Migcherzwelg im Ausgangsteil nicht aktiv, so laft sich iber die
Schalttransistoren {(V340, V345) der Ausgangspegel iiber das Gate2
des Ausgangsverstédrkers um mehr als 40 4B absenken (Steuersignal
S~Ref 640).

Das iber den Festteiler durch 64 erzeugte Signal wird mit der
Transistorstufe V370 auf TTL-Pegel gewandelt (MeRfpunkt P354) und
wird am Phasendetektor (D255) mit der 10-MHz-Referenzfrequenz
verglichen. Die Ausgangsspannung des PI-Reglers (N250) stimmt den
Oszillator ab, die Bandbreite der PLL betridgt ca. 300 Hz.

Der Pegel des 640-MHz-Ausgangsverstirkers wird von einem Diagno-
segleichrichter (V347) gemessen. Die Regelspannung der PLL wird
von einem Fensterkomparator (N105) ilberwacht.

7.1.2 Synthesizer 65...1040 MHz

7.1.2.1 Oszillatoren 520..1040 MHz

Zwel Oszillatoren mit einem Abstimmbereich von jeweils 260 MHz er-
zeugen die Frequenz der Grundoktave. Ein Transistor mit einer ne-
gativen Impedanz an der Basis (V404 und V434) entdampft den
Serienschwingkreis, der aus einem Porzellankondensator (C402 und
C432), einer gedruckten Induktivitdt und zwei mal zwei parallel
geschalteten Kapazitdtsdioden (V400-v403 und V430-V433) besteht.
Durch die geringen Toleranzen der schwingkreisbestimmenden Ele-
mente ist kein Frequenzabgleich der Oszillatoren notwendig. Eine
Stromquelle (V406 und V436), deren Vergorgungsspannung iiber eine
Transistorstufe ein-und ausgeschaltet werden kann, stabilisiert
den Arbeitspunkt des Oszillators iiber den Abstimmbereich. Uber
einen PIN-Schalter (V490 und V492) wird das Ausgangssignal, je
nach aktivem Oszillator, zu der Trennstufe N490 gefilhrt. Ein ohm-
scher Leistungsteiler verzweigt das Oszillatorsignal auf die Aus-
gangsteiler sowie den Fractional~-N-Teiler der PLL.

7.1.2.2 Ausgangsteiler

Die Ausgangsfrequenzen von 65...520 MHz werden durch Frequenztei-
lung durch zwel, vier und acht realisiert. Es werden ein Teiler
durch 2 (D510) und ein Teiler durch 4 (D520) wverwendet. Durch Ket-
tenschaltung der beliden Teiler entsteht der Teilerfaktor acht. Die
einzelnen Signalpfade werden {iber PIN-Schalter (S1...S6) geschal-
tet. Die Teilerbausteine werden iber die Versorgungsspannung mit
den Transistoren V510 und V520 ein- und ausgeschaltet. Der Aus-
gangsverstérker N560 erhdht den Pegel auf ca. 8..12 dBm. Dieser
Ausgangspegel wird tber den Diagnosegleichrichter V555 iiberwacht.

7.1.2.3 Fractional-N-Teiler und PLL

Die Ausgangsoszillatoren werden in einer PLL mit einem Fractional-
Divider auf die Referenzfrequenz von 2 MHz geregelt. Dieser Schal-
tungsteil ist im Gatearray FRACSYN (D65) integriert.

Die beiden MMIC-Verstérker N600 und N610 entkoppeln die Teiler-
schaltung von den Oszillatoren. Die beiden Freguenzteiler (D620
und D630) tellen die Oszillatorfrequenz durch 16 und liefern somit
Eingangsfrequenzen von 32.5...65 MHz flir den FRACSYN, der die ei-
gentliche Fractional-Teilung durchfiihrt (Mefpunkt P600).
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Der Baustein FRACSYN berechnet fiir jede Referenzperiode, aus dem
tber eine serielle Schnittstelle programmierten Teilungsfaktor
sowie dem eingestellten Hub, den neuen Teilungsfaktor. Dessen Aus-
gangstakt CKO von 2 MHz wird mit dem Synchronisierflipflop D655
auf den Eingangstakt des FRACSYN synchronisiert. Das synchroni-
sierte 2 MHz Signal gelangt von hier zum Phasendetektor D700.

Die aus dem Phasenvergleich mit der 2 MHz Referenzfrequenz (2REF)
gewonnenen UP/DOWN-Ausgangsignale des Phasendetektors werden in
dem Differenzverstdrker N710 addiert (MeRpunkt P700). Die Verstir-
kung des folgenden PI-Reglers (N720) 1&Rt sich zur Xompensation
der Verstdrkungsdnderungen in der PLL, hervorgerufen durch den un-
terschiedlichen Teilungsfaktor sowie die unterschiedliche VCO-
Steilheit, mit einem Analogmultiplexer (D720) in 8 Stufen einstel-
len. Eine Transistorendstufe (V750 und V755) mit Diodenumschaltung
der PLL-Bandbreite (V765...768) beschleunigt den Einschwingvorgang
der Regelschleife bei Frequenzwechsel.

Die Ausgangsspannung des PI-Reglers (A-PI-SYN) wird von einem Fen-
sterkomparator tberwacht (N110). Die Abstimmspannung der Oszilla-
toren kann iUber eine Diagnosestelle gemessen werden.

7.1.3 FM/@M Modulation

7.1.3.1 Funktionsprinzip

Durch die Verwendung eines Bruchteilers mit einem digitalen Modu-
lationseingang l&Bt sich eine relativ einfache und dennoch prézise
FM AC/DC und ¢M-Schaltung realisieren.

Dabei wird die Modulation tiiber zwei Pfade mit unterschiedlichen
Frecquenzgéngen iibertragen. In dem ersten Pfad wird bei FM nach
A/D-Wandlung mit einem Sigma-Delta-Wandler direkt der Teilungs-
faktor und damit die momentane Mittenfrequenz moduliert. Dieser
Teil hat die Tiefpaffunktion fiir die Nutziibertragung einer PLL,
gleichzeitig ist hier die PLL ein Tiefpaf fiir das Quantisierungs-
gerdusch des A/D-Wandlers. In dem zweiten Pfad wird direkt der Os-
zillator moduliert, dieser Teil hat die Hochpaffunktion fiir die
Stéribertragung einer PLL. Beil gleicher Empfindlichkeit und Lauf-
zeit in beiden Zweigen ergibt sich ein ebener Fregquenzgang mit
konstanter Gruppenlaufzeit.

¢M wird durch Differenzieren der Modulationsspannung erzeugt. Die
Grenzfrequenz des Differenzierers liegt bei 40 kHz. Eine DC-
Modulation ist somit bei @M nicht méglich. Die Ubertragungsfunk-
tionen sind die gleichen wie bei FM.

7.1.3.2 FM/(@M-Hubteiler

Zur Einspeisung der Modulationssignale stehen die zwei Eingadnge
INT1 und EXT1 zur Verfiigung. Der externe Modulationseingang ver-
figt tiber einen hochohmigen Eingangsverstidrker (N800) mit um-
schaltbarer AC/DC-Kopplung (D820). Die Eingangsimpedanz kann iiber
die Steckbriicke X80 gewdhlt werden. Sie betrigt 100 kQ oder 600 Q.
Uber den Schalter D800 wird das gewiinschte Modulationssignal aus-
gewdhlt. Dabei ist eine Einton- (Extern oder Intern) sowie Zwei-
tonmodulation (Extern und Intern) méglich. -Die Verstidrker N845 und
N850 verstdrken das Eingangssignal von 1Vg auf 6Vg. Uber den vVer-
stédrker N850 wird dazwischen das Signal fiir den Sigma-Delta-Wand-
ler abgezweigt. Der hier flieRende Strom ist immer konstant. Im
Steuerzweig fir die Modulation fiber die Oszillatoren wird zur
Feineinstellung des Hubes ein multiplizierender 12 Bit D/A-Wandler
(DB40) wverwendet. Der folgende Operationsverstirker fiihrt eine Im-
pedanzwandlung durch.
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Zur Grobeinstellung des Hubes am Oszillator wird eine Eichleitung
in Kettenleiterstruktur mit 12 4B Schritten verwendet (dividiert
1...4096). Die Abgriffe werden von dem Analogmultiplexer D960
geschaltet., Bel ausgeschalteter Modulation wird {iber einen FET
(N960) der Oszillatoreingang auf Masse gelegt um so das
Widerstandsrauschen zu minimieren. '

Die Hubwertigkeit fir die Modulation des Teilungsfaktors iiber den
Sigma-Delta-Wandler wird grob intern im FRACSYN und fein iiber die
ADWE-Eingédnge (Schieberegister D660 und D665} mit 16 Bit Aufldsung
eingestellit.

Fir oM wird in den gemeinsamen Zwelg eine Differenzierschaltung
(Reedrelais K910) eingeschaltet. Die Ubertragungswege sind anson-
sten identisch zur FM.

Der Pegel am EXT-Eingang wird von der Fensterkomparatorschaltung
mit N860 und D870 iiberwacht. Bei Abweichung vom Sollpegel von
1...3 % wird je nach Richtung, der Interrupt FMKOMPHI
(Eingespeiste Spannung zu grof2) oder FMKOMPLO (Eingespeiste Span-
nung zu klein) ausgelést.

7.1.3.3 Sigma-Delta-Wandler und FM-DC Regelung

Zur Modulation des Teilungsfaktors wird ein Sigma-Delta-Wandler r
3.ter Ordnung (N940, NS50, N960, D950 und D965) eingesetzt, der
das analoge Modulationssignal in ein digitales Signal umwandelt.
Der gleitende Mittelwert des 1 Bit Ausgangssignals entspricht da-
bei der analogen Eingangsgréfe. Das dabei entstehende
Quantisierungsgerdusch wird durch die Tiefpaffunktion der PLL ge-
filtert. Eine Laufzeitentzerrerschaltung am Eingang des Wandlers
sorgt flir gleiche Gruppenlaufzeit in beiden Modulationswegen.

Da alle Offsetspannungen auch bei AC-Betrieb zu einer Verschiebung
der Mittenfrequenz fithren, werden diese durch eine Mittelwertre-
gelung kompensiert. Bei FM-DC muff die Regelung geklemmt werden, um
die DC-Modulationsspannung nicht auszuregeln. Dieser Schaltungs-
teil befindet sich ebenfalls im Gatearray FRACSYN.

7.1.4 Kalibrierroutinen

7.1.4.1 VCO-Ralibrierung

Es wird im 5 MHz Raster eine Tabelle der jeweiligen Abstimmspan-

nung der Oszillatoren angelegt. Aus diesen, iiber die Diagnose er- i
mittelten Werten, kann die jeweilige Oszillatorsteilheit ko(f} be-
rechnet werden. Zwischenwerte werden hierbei linear interpoliert.

Sie wird bendtigt um die notwendige PLL-GAIN zu ermitteln, mit der
die Verstérkungsschwankungen in der Regelschleife kompensiert wer-
den. Die ermittelten Steilheitswerte werden ebenfalls als Start-
werte zur Berechnung der Hubsteilheit fir die FM-Kalibrierung
benbdtigt.

7.1.4.2 FM-Kalibrierung

Fir die Kalibriertabelle der Hubsteilheit mifft ein Diagnosedetek-
tor (N780, V781, C782) bel einer Modulationsfrequenz von 1 kHz den
Differenzhub in der Regelschleife. In einer Abgleichroutine werden
die Stellglieder des FM/PHIM-Hubteilers so lange verandert, bis
der gemessene Differenzhub minimal wird. Aus den so ermittelten
Einstellwerten wird die Modulationssteilheit des Oszillators bei
der jewelligen Frequenz berechnet. Diese Tabelle wird ebenfalls im
5 MHz Raster aufgenommen.
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7.2 MefRgerdte und Hilfsmittel

- HF-8pektrumanalysator (FSA)

- HF-Signalgenerator (SMGU, SME)

- Funktionsgenerater f£>=2 MHz, (AFGU, AFS)

-~ Oszilloskop f>250 MHz

- AC/DC-Voltmeter (URE3)

- Modulationsanalysator mit Klirrfaktormesser (FMA, FMB)

7.3 Fehlersuche

Zur Fehlerdiagnose eignet sich ebenso das im Servicekit sSMy-Z1
enthaltene Priifprogramm, das umfangreiche Diagnosemdglichkeiten
bietet.

7.3.1 Synchronisierfehler

Die Fehlermeldungen Error 1 bis Error 3 sind eine Veroderung der
Fehlertliberwachungen der Phasenregelschleifen fiir den 10 MHz TCXO,
den 640 MHz Oszillator sowile der PLL der Ausgangsoszillatoren. Ist
ein Fehler an der 10 MHz PLL vorhanden, so kann dies auch zu einem
Ausrasten der anderen Regelschleifen fithren. Uber den entsprechen-
den Diagnosepunkt kann jeweils nachgepriift werden, welche der drei
Phasenregelschleifen aufier Toleranz sind.

Fehlermeldung "Error 1° Priifen ob in der Betriebsart ext.

10-Mz-Referenzloop aufier Referenz die richtige Freguenz mit

Synchronisation ausreichendem Pegel eingespeist
wird

Uberpriifen der externen Referenz
nach 7.4.2.2

Uberpriifen des Fensterkomparators

N100
Fehlermeldung "Error 2" Uberpriifen ob 10 MHz Referenzfre-
640-MHz~Loop auffer Synchro- quenz am Phasendetektor D255.11
nisation anliegt

Uberpriifen des 640 MHz Oszillators
und der PLL nach 7.4.3.1

Uberpriifen des Fensterkomperators

N105
Fehlermeldung "Error 3" Ausgangsoszillatoren nach 7.4.4
Hauptoszillator-Loop aufier iberpriifen

Synchronisation
Nachmessen ob 2 MHz Referenzsignal
am Phasendetektor D700.3 anliegt.
PLL der Ausgangsoszillatoren nach
7.4.5 {iberpriifen

Uberpriifen des Fensterkomperators
N110
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7.3.2 Fehler bei CW-Betrieb

Kein Ausgangspegel oder Aus-
gangspegel zZu gering an X124

Stérhub zu groR
{keine Nebenwellen)

Nebenwellen > -70 dBc fiir
Ablagefrequenzen > 5 kHz zum
Triger

Ausgangsoszillatoren nach 7.4.4
liberpriifen

Ausgangsteiler mit Teilern nach
7.4.6 liberpriifen

Nachpriifen der Arbeitspunkte bzw.
der HF~-Pegel der sich im Pfad be-
findenden Verstidrker (Tabelle
7.4.13.3)

Kalibrierroutine VCO mit SPEC 41
Aurchfiithren

Oszillatoren nach 7.4.4
iiberprifen, ebensc deren
Arbeitspunkte nach Tabelle
7.4.13.3

Stérhub der Oszillatoren messen,
die eingespeiste DC-Spannung muf
ausreichend brumm- und rauschfrei
sein

PLL der Ausgangsoszillatoren nach
7.4.5.1-7.4.5.3 {iberpriifen,
Versorgungsspannungen von FRACSYN
und Phasendetektor nachpriifen
{7.4.1)

Kalibrierroutine VCO mit SPEC 41
durchfithren

Phasenoffset des Phasendetektors
Uberpriifen, DC-Spannung an C701
scllte 1.65 V betragen

Verscorgungsspannung FRACSYN und

Phasendetektor {iberpriifen (7.4.1)

7.3.3 Fehler bei FM-/0M-Modulation

Hubfehler bei FM oder oM;
Stereoiibersprechen aufer To-
leranz

Starke Modulationsverzer-
rungen bei Maximalhub

FM-Klirrfaktor zu grofR

Kalibrierroutine FM mit SPEC 43
durchfihren

Priifen des Hubteilers nach 7.4.7

Uberprifung der Hubeinstellung
nach 7.4.9

Kalibrierroutine FM mit SPEC 43
durchfihren

Prifen des Hubteilers nach 7.4.7,
Klirrfaktor des Modulationssignals
an X84 uberpriifen

Uberpriifen der FM-Kalibration nach
7.4.10.3
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Keine oder falsche FM-Modu-
lation bei Modulationsfre-
guenzen kleiner 1 kHz

Reine oder falsche FM=-
Modulation bei Modulations-
frequenzen gréfer 1 kHz

FM-Frequenzgang zu grof

Mittenfrequenzfehler bei FM-DC
Modulation, bzw. FM-DC-
Mittenfrequenzkalibrierung
(Specialfunktion 55) wird
nicht richtig ausgefiihrt)

RKeine oder falsche
¢pM-Modulation

7.3.4 Ralibrierungen

Fehlermeldung "Error 15"
Kalibrierung VCO fehlerhaft

Fehlermeldung "Error 15"
Kalibrierung FM fehlerhaft

Sigma-Delta-Wandler nach 7.4.9
Uberprifen

Abgleich FM-Hub nach 7.4.10.2
durchfiihren

Kalibrierroutine FM mit SPEC 43
durchfiithren

Hubteiler nach 7.4.7 iberpriifen

Hubteiler nach 7.4.7 liberpriifen

Frequenzgang auch nach dem
Grobteiler an D960.3 nachmessen
{eingestellter FM-Hub > 3 MHz, RF
> 520 MH=z)

Sigma-Delta-Wandler und FM-DC
Regelung nach 7.4.9 lberpriifen

{lberpriifen ob eine &dquivalente
eingestellte FM-Modulation richtig
ist, ansonsten Fehler beim PM-Dif-
ferenzierer (Hochpass mit C913 und
R848, wird liberprift in 7.4.7)
(dquivalente FM = eingestellte PM
* eingespeliste NF-Fregquenz)

Ausgangsoszillatoren nach 7.4.4
{iberpriifen

PLL der Ausgangsoszillatoren nach
7.4.5 Uberprifen

Einschwingverhalten der Synthese
nach 7.4.11 iiberpriifen

Uberpriifen des FM-
Diagnosedetektors nach 7.4.10.1,
der Offset des Diagnosedetektors
{Testpunkt 15 liber Diagnose
messen, keine NF-Frequenz
einspeisen) muf kleiner 50 mV sein

Uberpriifen des Hubteilers nach
7.4.7

Sigma-Delta-Wandler nach 7.4.9
{iberpriifen

Laufzeitentzerrung am Eingang
Sigma-Delta-Wandler priifen
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7.4 Priifen und Abgleich

Alle Meffwerte ohne Toleranzangaben sind als Richtwerte zu ver-
stehen. Spannungsangaben ohne weltere Bezeichnung bedeuten DC-
Spannungen.

Wird die Baugruppe mit gedffnetem Deckel betrieben, so missen die
zwel Oszillatorkammern mit Priifdeckeln auf der Bauteil- und L&t-

seite geschlossen werden.
Vor allen Priifungen ist mit PRESET der SMY in einen definierten

Anfangszustand zu bringen.

7.4.1 Dateniibertragung und Stromverscrgung

(Hierzu Stromlaufblatt 9)

Gemdf Gerdtestandard wird die Baugruppe liber eine serielle
Schnittstelle angesteuert. Die Dateniibertragung erfolgt hierbei
auf zwei verschiedenen Subadressen. Die Dateniibernahme erfolgt mit
den beiden Baugruppenstrobes HF1STB und HF2STB., Die Einstellungen
und die zugehdrigen Daten sind im Kapitel 'Digitale Schnittstel-
len' zu finden.

Die Stromaufnahme kann uberpriift werden, indem anstelle der Spulen
Ll bis L5 ein Amperemeter eingeschleift wird. Die Sollwerte sind
im Kapitel 'Externe Schnittstellen’ zu finden.

Die wichtigsten Referenz- bzw. Versorgungsspannungen werden mit
dem DC-Voltmeter nachgemessen.

i  Mefpunke L0 T B S R e T A Spannung ¢ - - | R S Spanaung IV RS
P20 10 Vv Referenz +9.,9,..+10.1
P21 Versorgungssp, 5 V analog +5.1 ,.. +5.4
D700_14 Versorgungssp. Phasendetektor 4.6...5.0V
D65_84 Versorgungssp. FRACSYN 5.1...5.5 Vv
7.4.2 Referenzfrequenzerzeugung
7.4.2.1 Referenz Intern

{Hierzu Stromlaufblatt 2)

Fir verschiedene D/A-Wandler Werte wird die Abstimmspannung fir
die interne Referenz iber die Diagnose abgelesen (Funktion D/A-
Wandler). Auf dem Oszilloskop muf ein 10 MHz HCMOS Signal sichtbar
sein (Funktion Pegelwandler). Mit dem Spektrumanalysator kann der
Ausgangspegel EXTREF gemessen werden.

Oszilloskop mit Tastkopf an P201 anschliessen
Spektrumanalysator an EXTREF (Geridteriickwand) anschliessen

Einstellungen: SPEC 111
RF INT/ON

Die D/A-Wandler-Werte i{iber die Specialfunktion 51 nach Tabelle
einstellen und die Diagnosespannung iiberpriifen. Die eingeaebenen
Kalibrierwerte werden durch dasg Driicken der ENTER-Taste {ibernom-
men.
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LR gpme e R [ DiagnosespAnnung:am Pestpunke i1 LiEi i
0 £ 150 mv
4095 4.7...5.3 v
2048 2.3...2.7V

_ Signal an P201 priifen: 10 MHz, HCMOS
_ Ausgangssignal am Spektrumanalysator messen: 10 MHz, 7.5 + 2 dBm

7.4.2.2 Referenz Extern

(Hierzu Stromlaufblatt 2)
Es wird zuerst der Eingang der Externen Referenz mit der Verviel-
facherschaltung getestet.

Signalgenerator 5 MHz an EXTREF (Geridtertickwand) anschliefen.
Oszilloskop mit Tastkopf an P204 anschliefien.

Einstellungen: RF EXT AC

Signal an P204 priifen: 10 MHz, HCMOS-Pegel fiir Eingangspegel von
-13...13 dBm am Eingang EXTREF.

. Nun erfolgt die Priifung der PLL und des Ziehbereiches des VTCXO's.
Hierbei wird die Regelspannung iiber die Diagnose iberprift.

Einstellungen: SPEC 111

Frequenz des Signalgenerators nach Tabelle einspeisen,
Pegel: 7 dBm.

Diagnosespannung nach Tabelle priifen.

. Fregquenz..an EXTREF ' Diagnogespannung’ Testpunkt 11
10 MEH=z 2.5 0,5V
9.,99%970C MHz > 0.5 V
10.000030 MHz < 4.5V
7.4.3 640 MHz Referenz
7.4.3.1 Oszillator 640 MHz und PLL

(Hierzu Stromlaufblatt 2 und 3)
Es wird die Funktion sowie der Abstimmbereich des Oszillators ge-
prift.

Bricke X20 ziehen und Netzgerdt (0...20 V) an X20.2 und X20.3
{Magse) anschliefen.

Spektrumanalysator mit Einstellung CF 640 MHz, SPAN 50 MHz und
REF LEVEL 10 dBm an X125 anschliefen.

Einstellungen: RF 50 MH=z

Abstimmspannung von 0...20 V variieren, der Oszillator mufR im
gesamten Abstimmbereich bel 640 * 20 MHz ohne Aussetzer,
Nebenlinien oder Rauschiiberhdhungen schwingen.

Abstimmspannung zwischen 2 und 18 V umschalten, die Frequenzin-
derung des Oszillators mufl > 15 MHz und < 25 MHz sein.

Die Abstimmspannung fiir 640 MHEz mufzd > 4V und < 16V sein.
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Netzgerdt wieder entfernen und Briicke X20 auf 1-2 stecken.

Bei geschlossener PLL wird nun die Abstimmspannung iiber die Dia-
gnose gemessen.

Einstellungen: SPEC 112
. Diagnosespannung am Testpunkt 12: 10 + 6 V

7.4.3.2 Ausgangsverstirker 640 MH=z

(Hierzu Stromlaufblatt 3)

Der Ausgangspegel wird bei ein- und ausgeschaltetem Signal iiber-
prift.

Spektrumanalysatof mit Einstellung CF 640 MHz, SPAN 50 MHz, REF
LEVEL 15 dBm an X125 anschliefien.

Einstellungen: RF 50 MHz
SPEC 113

_ Pegel 640 MHz am Spektrumanalysator messen: 10 * 2 dBm.
.. Diagnosespannung am Testpunkt 13: 100...400 mV.

Die Frequenz des SMY wird nun so eingestellt, daR der LO-Verstir-
ker abgeschaltet wird.

Einstellungen: RF 100 MHz
_ Pegel 640 MHz am Spektrumanalysator messen: < -30 dBm.

7.4.4 Ausgangsoszillatoren

(Hierzu Stromlaufblatt 4, 5 und 7)
Es muf unbedingt der bauteilseitige und der 1l&tseitige Trimmdeckel
auf den Oszillatorkammern geschraubt sein.

Es wird die Funktion der beiden Ausgangsoszillatoren sowie deren
Abstimmbereich Uberpriift. Die Diagnosespannung fiir den Ausgangspe-
gel wird ebenfalls iiberpriift.

Spektrumanalysator mit Einstellung CF 780 MHz, SPAN 800 MHz, REF
LEVEL 15 dBm an X124 anschliefien.

Briicke X75 entfernen und Netzgerdt an X75.2 und X75.3 (Masse)
anschliefen.

Die Abstimmspannung wird fiir beide Oszillatoren von 0...22 V
varilert, der Oszillator muR im gesamten Abstimmbereich ohne
Aussetzer, Nebenlinien und Rauschiiberhdhungen schwingen. Bei der
unteren und oberen Frequenzgrenze beider Oszillatoren mufR die
Abstimmspannung im angegebenen Toleranzfenster (siehe Tabelle)
liegen. Der Ausgangspedgel an X124 muR zwischen 7 und 14 3Bm lie-
gen.

Einstellung Oszillator ! min. Freq. l abstimmsp. max. Freq.. l Abstimmsp.
RF 600 MHz : 520 MHz 1.75...4 Vv 780 MHz 16.5...18.5 v
RF 900 MH=z z 78Q MH=z 1.75...4 V 1040 MHz 16.5...19.5 Vv
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Beli einer Ausgangsfrequenz von ca. 1040 MHz wird noch die Diagnose
getestet.

Einstellungen: SPEC 114
_ Diagnosespannung am Testpunkt 14: 80...400 mv
Netzgerdt entfernen und Briicke X75 wieder auf 1-2 gtecken.

7.4.5 PLL der Ausgangsoszillatoren

Un mégliche Fehler in einer Phasenregelschleife zu erkennen ist es
sinnvoll diese aufzutrennen und die Fehlersuche an der gedffneten
PLL durchzufiihren. Hierzu bleibt die Steckbriicke X75 widhrend den
Priifungen 7.4.5.1 - 7.4.5.3 entfernt.

Um besser die eingestellte Ausgangsfrequenz verfolgen zu kénnen,
sollte man einen Spektrumsanalysator an X124 anschliessen.

7.4.5.1 Uberpriifung der Teiler in der PLL

(Hierzu Stromlaufblatt 6)
Es wird zun&chst die Teilerkette im Rilckwartszweig der PLL ge-
prift.

Briicke X75 entfernen und Netzgeridt an X75.2 und X75.3 (Masse)
anschlieffen.

Spannung am Netzteil auf ca. 16 V einstellen (Oszillator 2
schwingt auf ca. 1000 MHzZ)

Oszilloskop mit Tastkopf an P600 anschliefen.

Einstellungen: RF 1000 MH=
Signal an P600 priifen: ca. 62.5 MHz, TTL-Pegel
Oszilloskop mit Tastkopf an P610 anschliefRen.

Signal an P610 prifen: ca. 2 MHz, HCMOS-Pegel

7.4.5.2 Uberpriifung des Phasendetektors

(Hierzu Stromlaufblatt 7)

Bei der Uberpriifung des Phasendetektors wird zundchst gicherge-
stelit, dafs die Referenzfrequenz (Signal 2REF), auf die synchroni-
siert wird, richtig anliegt.

Einstellungen: RF 1000 MHz

Signal an D700.3 mit Tastkopf an Oszilloskop ilberpriifen: 2 MHz,
HCMOS5-Pegel

Oszilloskop mit Tastkopf nun an P700 anschliefen.
Spannung am Netzteil an X75 etwas reduzieren, sodaf die Aus-
gangsfrequenz des Oszillator2 kleiner als 1000 MHz ist.

Abfallende Sagezahnspannung an P700 mit der Differenzfrequenz
der beiden Eingangssignale, DC-Spannung an P700 ist negativ
(ca. - 0.8 V)
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Abbildung 1

e s + —f—t + 3
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- Spannung am Netzteil an X75 nun langsam erhshen, sodaR die Aus-
gangsfrequenz des Oszillator2 gréRer als 1000 MHz wird. Hierbei
wird die Spannung an P700 beobachtet.

_ Ansteigende S#gezahnspannung an P700 mit der Differenzfrequenz
der beiden Eingangssignale, DC-Spannung an P700 ist positiv (ca.
4 V)

Abbildung 2

= 1@ms 1Ens 20es
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7.4.5.3 Uberpriifung des Regelfilters

(Hierzu Stromlaufblatt 7)

Eine exakte Uberpriifung des integralen Regelverstirkers bei einer
gedffneten Regelschleife ist nicht méglich. Es wird daher nur auf
grobe Funktionalitdt iiberpriift.

Oszilloskop mit Tastkopf an P720 anschliefen.
Einstellungen: RF 1000 MH=z=

Die Vorgehensweise bei der Funktionalitidtsiiberpriifung des Regel-
verstdrkers ist identisch zur Uberpriifung des Phasendetektors.
Hierzu wird die eingespeiste DC-Spannung an X75 zundchst redu-
ziert, sodaR der Oszillator unter 1000 MHz schwingt. In den inte-
gralen Regler flieft nun ein negativer Eingangsstrom, der dessen
Ausgangsspannung auf ca. 21..24 Vv an P720 anwachsen 1E8Rt. Wird die
Spannung an X75 erhéht, sodaf der Oszillator nun iiber 1000 MHz
schwingt flieft in den integralen Regler ein positiver Eingangs-
strom, sodaff dessen Ausgangsspannung auf ca. 0 V absinkt. Ist die
eingestellte Differenzfrequenz sehr gering, kann der DC-Spannung
an P720 noch eine AC-Spannung mit der entsprechenden Differenzfre-
dquenz iiberlagert sein.

Es empfiehlt sich auch die Spannung nach dem folgenden Tief-
passfilter zu ilberpriifen (Spannung an X75.1). Sie mufl identisch
zur Spannung an P720 sein.

Netzgerdt entfernen und Briicke X75 wieder auf 1-2 stecken.

7.4.5.4 Uberpriifen der geschlossenen PLL

(Hierzu Stromlaufblatt 4,6 und 7)
Nach Stecken der Brilicke X75 ist die PLL nun geschlossen.

Einstellungen: RF FREQUENCY (nach Tabelle)
SPEC 115

Spektrumanalysator mit Einstellung CF=FREQUENCY, Span 100 kHz,
Rev.lev. 15 dBm an X124 anschliessen.

_— Das Ausgangssignal wird bei den verschiedenen RF-Einstellungen
Uberprift. Es dirfen keine Seitenlinien oder Rauschiiberhéhungen
auf dem Spektrumsanalysator sichtbar sein.

FREQUENCY o C ' Diagnossspannuing Testpunkt 15
520 MHz 1.75...4 V
779.993989 Hz 16.5...19.5 v
780 MHz 1.75...4 Vv
1040 MHz 16.5...19.5 V
7.4.6 Ausgangsstufe mit Peilern

(Hierzu Stromlaufblatt 5)

Es werden die Ausgangsteiler durch 2, 4 und 8 iiberpriift. Die Diag-
nosespannung und der Ausgangspegel werden ebenfalls gemessen.

Fir diese Priifung wird vorausgesetzt, daR die PLL und die Aus-
gangsoszillatoren einwandfrei arbeiten und sich somit alle Fre-—
gquenzen der Grundoktave von 520...1040 MHz einstellen lassen.
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+ Einstellungen: RF FREQUENCY (nach Tabelle)
SPEC 114

_ Uberpriifen der eingestellten Frequenz sowie des Ausgangspegels
am Spektrumanalysator nach Tabelle.
Spannung am Testpunkt 14 flir alle RF-Freguenzen: 80...600 mV

o emeguewoy [ getier . U2 [ " segelamage.
1040 MHz 1 7...14 dBm
780 MH=z 1 7...14 dBm
779 MHz 1 7...14 dBm
520 MHz 1 7...14 dBm
500 MHz 2 7...14 dBm
250 MHz 4 7...14 dBm
125 MH=z 8 7...14 dBm
7.4.7 Priifen des Hubteilers

(Hierzu Stromlaufblatt 8)

Es werden die Modulationsmatrix fiir beide Kandle, die AC/DC-Um-
schaltung fiir den externen Eingang, der Differenzierer fiir PHIM
sowie der Feinhubteiler gepriift.

Steckbricke X84 entfernen.

- Modulationssignal an der Eingangsbuchse EXT an der Fronteinheit
nach Tabelle einspeisen, mit AC/DC-Voltmeter an MeRpunkten nach
Tabelle die Sollspannungen nachmessen.

- Einstellungen: RF 1000 MEHZz
" Eipstellung "1 .. %|:ii:Signal An Exri| Uil Signal anPEA0 . |0 “gignal an x8d.l
FM EXT DC 10 MH=z 1w - 3.32 £ 0.1V - 6...- 1.5V
(Referenzwert)
AF 1 kHz,
FM INT 10 MHz - 3.32 £ 0.1 Vs - 6...- 1.5 Vs
{=Referenzwert)
DC < 40 mV
FM EXT AC 10 MHz 2 MHz, 1 Vs 3.32 2 0.2 vs Referenzwert + 3 3B
DC < 40 mv
PHIM EXT 175 rad 20 kHz, 1 vs 3.32 ¢ 0.1 vs Referenzwert - 10 4B
{ * 1 dB)

Es erfolgt nun die Uberpriifung der Feinhubteiler

- Einsgtellungen: RF 1000 MHz
AF 1 kH=z
FM INT 0 Hz
FM STEP 100 H=z

_. Den FM-Hub mit dem Drehknopf am Frontmodul von 0 Hz bis 2.5 kHz
in 100 Hz Stufen variieren. Die NF-Spannung an X84.1 muR von 0 V
bis ca. 3.2 Vg in gleichen Schritten (ca. 0.13 V) ansteigen.
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7.4.8 EXT-Uberwachung

(Hierzu Stromlaufblatt 8)
NF-Generator, 1 kHz, Pegel nach Tabelle, an EXT anschliessen.
_ Die Funktion der Pegeliiberwachung nach Tabelle priifen.

Einstellungen: FM EXT AC 100 kHz
. Pingangaspanoung:an: BXE LT[0 Anzeige. .
1% 0.005 Vs -
1.03 £ 0.005 Vs EXT-HIGH
0.97 £ 0.005 Vs EXT-LOW
7.4.9 Sigma-Delta-Wandler mit FM-DC-Regelung

{Hierzu Stromlaufblatt 8)
Es wird die Funktion des Sigma-Delta-Wandlers sowie der FM-DC-Re-
gelung in den Betriebsarten FM-AC und FM-DC gepriift.

Einstellungen: RF 1000 MH=z

DC-Spannungsquelle {(0...1V) an den Modulationseingang EXT an-
schliefen.

_ Die angegebenen DC-Spannungen mit einem DC-Voltmeter nach Ta-
belle priifen.

_Eingtellung. - | ' DC-Spannung:an EXT |’ DC-Sparnung an D950:9: - | :DO-Spanmung -aniDE5 75
M EXT AC 10 Mz oV 2.6 £ 0.2 V 2.6 =2 0.2 V
FM EXT DC 10 MH=z 0 v 2.6 £ 0.25 Vv 2.6 £ 0,25V
FM EXT DC 10 MH=z 1V 3.8 0.2V 2.6 + 0,25V
7.4.10 FM-Hubeinstellung
7.4.10.1 Uberpriifung FM-Diagnosedetektor

(Hierzu Stromlaufblatt 7 und 8)

Bei der Durchfiihrung der FM-Kalibration wird mit einem FM-Diagno-
sedetektor der Differenzhub in der Regelschleife gemessen. Zur
Priifung des Detektors wird nun ein definierter Frequenzhub einge-
stellt, und eine Aussteuerungsmessung mit dem Detektor vorgenom-
men.

Einstellungen: RF 1000 MHz
FM EXT AC 50 kH=z
SPEC 116

NF-Generator, 1 Vgi5 mV, 1 kHz, an den Eingang EXT anschliessen.
Steckbriicke X84 entfernen.
Diagnosespannung an Testpunkt 16: 1.6 * 0.4 V.

Eingespeiste NF-Frequenz auf 500 Hz, danach auf 1.5 kHz einstel-
len.
Diagnosespannung an Testpunkt 16: < 0.5 V.

Steckbriicke X84.1/2 wieder bestiicken.
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7.4.10.2 Abgleich FM-Hub

(Hierzu Stromlaufblatt 8)
Es wird der Mafistab des FM-Hubes tiber den Regelungszweig
(Steuerung des Teilungsverhdltnisses am FRACSYN) abgeglichen.

Einstellungen: RF 1000 MH=z
FM EXT AC 500 kH=z

NF-Generator, 1 Vg # 5 mV, 50 Hz, an den Eingang EXT anschlies-
sen.

Modulationsanalysator mit Einstellung HP 10 Hz, TP 3 kHz, Detek-
tor RMS* 2, an X124 anschliessen.

— Mit R930 auf 500 * 1 kHz FM-Hub abgleichen.
_ Mit SPEC 43 FM-Kalibration durchfiihren.

7.4.10.3 Uberpriifung der FM-Kalibrierung

(Hierzu Stromlaufblatt 7)
Mit dem Diagnosedetektor wird der Differenzhub bei FM-Modulation
in der PLL nach erfolgter Kalibrierung durchgefiihrt (siehe

7.4.10.2). Die Uberpriifung erfolgt in der Grundoktave von 520 bis
1040 MHz in 5 MHz Schritten.

Einstellungen: RF 520 MH=z
FM INT 500 kH=z
AF 1 kHz
SPEC 116
RF STEP 5 MH=z

— Die Frequenz von 520 MHz bis 1040 MHz mit dem Drehknopf erhdhen.
Die Diagnosespannung am Testpunkt 16 muR bei jeder Fregquenz im
Bereich 0 £ 50 mV sein.

7.4.11 Einschwingverhalten der Synthese

Es wird das Einschwingverhalten der PI-Reglerspannung bei einem
Frequenzsprung zwischen 520 und 1040 MHz gemessen.

Einstellungen: RF 520 MH=z
FM OFF
RF EXT AC

Buchse EXTREF des Spektrumanalysators mit Buchse EXTREF an der
Rickwanne des SMY verbinden.

Tastkopf an Baugruppenstrobe HF2STB an X1A.16 anschliessen und
mit dem Eingang EXT SWEEP TRG an der Riickwanne des
Spektrumanalysators verbinden.

Spekrumanalysator mit Einstellung CF 1040 MHz, SPAN 0 Hz, REF
LEVEL 10 dBm, LOG RANGE 20 dB, SWEEP 100 ms, RES BW 2.023 kHz,
TRIGGER EXTERNAL, SLOPE NEGATIV, TRIGGER LEVEL 238 mV an X124
anschliefen.
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Um das Einschwingverhalten der Synthese richtig zu messen muf
eine Flankendemodulation vorgenommen werden.

Die RF-Freguenz der Synthesebaugruppe wird zur Vorbereitung auf
1040 MHz eingestellt. Dann wird im FREE RUN Betrieb des Analysa-
tors die Center-Frequenz des Spektrumanalysators in 100 Hz
Schritten von 1040 MHz ausgehend verkleinert, bis der gemessene
Wert auf 0 dBm liegt. Nach Umstellen der Synthese auf RF 520 MHz
und des Analysators auf Trigger External erfolgt nun der
Frequenzsprung auf 1040 MHz. Die Einstellung am Spektrum-
analysator entspricht einem Skalierungsfaktor von ca. 120 Hz/dB.

50 ms nach erfolgtem Baugruppenstrobe (Triggersignal) darf sich
die Spannung nur noch um maximal % 100 Hz ( ca. 0.85 dB) &ndern.
Es ergibt sich typisch ein Spannungsverlauf wie in Abbildung 3.

Abbildung 3
10dBr
SdBm—
@dBm—
-SdBm—
~19cdBr
@s SEms 160ns
CF=1. @399983GH=
Res, bw, 2. 023kHz, Vid. bu., 3kHz, Sweertime 100ms
7.4.12 Endpriifungen Synthese

Das Durchfiihren der folgenden Endpriifungen sollte erfolgen, wenn
zuvor Messungen oder eine Fehlerbehebung an der Baugruppe stattge-
funden hat. Es miissen nun der 186t- und bauteilseitige Deckel auf-
geschraubt sein. Die Baugruppe befindet sich noch auf dem Priifad-
apter.

7.4.12.1 Stérhub Synthesizer

Modulationsanalysator an X 124 anschliessen. Stdrhub mit Bewer-
tungsfilter 20 Hz...23 kHz und CCITT bei folgenden Frequenzen
(in MHzZ) priifen:

520, 580, 640, 710, 779, 780, 840, 900, 970, 1040 MH=z

— Storhub < 16 Hzype (20 Hz...23 kHz)
Stérhub < 8 Hzypg (CCITT)
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7.4.12.2 Stérhub 640 MHz Oszillator

Modulationsanalysator an X125 anschliefRen. St&rhub mit Bewer-
tungsfilter 20 Hz...23 kHz und CCITT priifen.

Einstellungen: RF 50 MH=z
FM OFF
- Stérhub < 4 Hzyps (20 Hz...23 kHz)
Stérhub < 2 Hzppg (CCITT)

7.4.12.3 Nebenwellen Synthesizer

Spektrumanalysator mit Einstellung CF=FREQUENCY, SPAN 50 kHz,
RES BW 300 Hz, VIDEO BW 30 Hz, REF LEVEL 15 dBm an X124 an-
schliefen. Den Nebenwellenabstand beil den folgenden Freguenzen
(in MHz) messen:

520.02, 544.02, 544.08, 640.005, 960.026666, 992.02, 1024.08 MHz

_ Der Nebkenwellenabstand >= 5 kHz neben dem Trager mufd >= 70 dBc
sein.

7.4.12.4 FM-DC Mittenfrequenzkalibrierung

Einstellungen: RF 1000 MHz
FM EXT DC 10 MH=z

Netzgerat (£ 1 V) an Buchse FM/¢M EXT anschlieRen (die einge-
stellte DC-Spannung muff hinreichend rausch- und brummfrei
seint).

Modulationsanalysator mit Frequenzzéhler an X124 anschlieRen.

— Spannung am Netzgerdt auf 0 mV oder Eingangsbuchse FM/@M EXT
kurzschlieRen.

— FM-DC Nulling Intern mit SPEC 55 durchfiihren. Der Frequenzfehler
mus < 10 kHz sein. Die Spannung von -1...+1 V variieren und da-
bei den Stdrhub messen, er muf < 1 kHZyys (Bewertungsbandbreite
300 Hz...23 kHz) sein. Die Ausgangsfrequenz variiert von
990...1010 MHz.

7.4.13 Tabellen und Schnittstellen

7.4.13.1 Liste der Diagnosemefpunkte

zur Uberwachung der wichtigen Regelspannungen und Pegel wird ein
Diagnosemultiplexer (74HC4051) eingesetzt.

Zur Kompensation von Offsetspannungen kann das Potential der Bau-
gruppenmasse gemessen werden (Diagnosepunkt 9).

_“ﬁingnosgf o B . ‘HeBpunkt. B ST IS < C P B - . . :eilpngh—_:
- punkt - . ' e : V ’ ) v - -faktor -

g R146 Referenz, 10 KQ -50 m 50 m 1

10 D-+10REF 10 V., Referenzspannung $.9 10.1 3

11 D-PLL-VTCX0 Regelspannung VTCXO 10 MHz 0.3 4.7 3

12 D-PLL-640 Regelspannung VCQ 640 MHz 4 17 5

13 D-REF640 Ausgangspegel LO, 640 MMz 0.1 0.6 1

Pegel abgeschaltet <0.05

14 D-FSYN PBusgangspegel FSYN 65...1040 MHz0.08 Q.6 1

15 D-PLL~-FSYN Regelspannung VC0O's FSYN 1.75 21.5

[ D-FM-KAL Aussteuerung am PD, 1 kHz 0 50 m 3
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7.4.13.2 Digitale Schnittstelle

Geméfs Gerdtestandard verfiligt die Baugruppe YSYN iiber eine serielle
Schnittstelle., Mit Strobel werden die Daten fiir die HC4094-Latches

bzw. die seriellen D/A - Wandler iibernommen. Mit Strobe2 erfolgt
die Ubernahme der Daten am FRACSYN.

Polaritdt Clock:
Polaritidt Strobel:

Polaritat

Strobe?l:

aktive Taktflanke L-->H
aktive Taktflanke L-->H
aktive Taktflanke H-->L

Datenitibertragung mit Strobel (HF1STB):
Hubeinstellung fiir FM und PHIM, RF abhingige Hubkorrektur, Wahl

der RF-Ausgangsteiler, Diagnose,

Betriebsarten.

Die Daten auf Strobel fiir die seriellen D/A-Wandler sind von aus-
sen nicht zugdnglich und werden daher nicht aufgefiihrt.

Datenlbertragung mit StrobeZ (HF2STB):
Frequenzinformation,
Offsetaddierer.
Die Daten auf Strobe 2 sind fiir den Baustein FRACSYN bestimmt. Sie
sind von aussen nicht zugdnglich und werden daher nicht aufge-

Informationen fiir den Wecbbelbetrieb und den

fiithrt,
Latch Pin- 'Bezeichnun§ i Funktion - ) :
pses i1 T2 Ausgangsteiler 4 0=Ein 1=aus
12 T1 Ausgangsteiler 2 0=Ein 1=Aus
13 s6 Ausgang Teilerpfad 4,8 0=aus i=Ein
14 55 Eingang Teilerpfad 4 O=hus 1=Ein
54 rfad Kettenschaltung O=2us 1=Ein
53 Ausgang Teilerpfad 2 0=Aus 1=Ein
52 Eingang Teilerpfad 2,8 0=Aus 1=Ein
51 keine Teilung O=hus 1l=Ein
D855 11 0SZ2 Oszillator 750...1040 MHz O=Aus 1=Ein
12 0S8zl Oszillator 520...750 MH=z 0=Aus 1=Ein
13 EXTAC/DC AC-DC-Umschaltung bei FM-EXT 0=FMAC 1=FMDC
14 FMINT Modullationsquelle INT O=aus 1=Ein
7 FMEXT Modulaticnsquelle EXT 0=Aus 1=Ein
6 DEVCOARSE2 MSB
5 DEVCOARSEL Hubteiler Grob
DEVCOARSED in 12 dB Schritten LSB
DeTC 11 PLL-GAINZ Einstellung (9...7} MSB
12 PLL-GAIN1 Open-Loop-Gain
13 PLL-GAINO fiir HF-Regelschleife LSB
14 FM/ ot Differenzierer hei PM 0=FM 1=¢pH
7 FMDIAQFF Abschalten des FM-Detektors C=Ein l=Aus
6 RESET-FRAC Masterreset FRACSYN l=aktiv
5 S_FM_DIA Reset Gleichrichter 1 kHz O=Messen 1=Entl.
4 S_DSIG Sigma-Delta-Wandler 0=Aus 1=Ein
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R Ly B Bazaishnung
D665 11 MSB
12
13
14
AD9 Einstellung Hubwertigkeit
AD8 am A/D-Eingang FRACSYN
D660 11 AD7 Parstellung im Zweiexr-
12 AD6 komplement
13 ADS
14 AD4
7 AD3
6 aAD2
5 ADl
4 A0 LSB
D110 11 MODOFF Modulation Ein/Aus 0=Ein 1=Aus (CW)
i2 S-REF640 640 MHz Ausgangsstufe 0=Aus 1=Ein
13 QPTREF Umschaltung Standard/ 0=Standard l=0ption
Options-Referenz
14 INT/BEXT Umschaltung Interne/ 0=Extern l=Intern
Externe Referenz bzw.Option
7 DIAGENA Piagnose Ein/Aus O=hus 1=Ein
6 DMUX2 MSB
5 DMUX1 Diagnosemultiplexer 0.,.7
4 DMUXG LSB
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7.4,13.3

Arbeitspunkte und Pegel von HF-Verstirkern

Eine qualitative Prifung der HF-Wege ist nur mit einem HF-Tastkopf
am Spektrumanalysator méglich. Dabei mufS vor allem auf eine kurze
niederohmige Masseverbindung geachtet werden. Der Vorwiderstand
des HF-Tastkopfes sollte mindestens 1 kf) betragen.

Die angegebenen Werte flir die DC-Arbeitspunkte sowie flir die HF-
Pegel sind als typische Werte zu verstehen.

Veratirker 7 nebeitepumke | - T semerkung
V205 Pin2 2.5V RF EXT AC
Pinl 1.8 v 6 dBm, 10 MHz
V210 Pin2 6.7 v HCT, 10 MHz RF EXT AC
Pin3 2.1 v
V215 Pinz 0.7 Vv RF EXT AC
Pin3 6V 12 dBm, 10 MHz 10 MHz, 0 d8m an EXTREF
v2le Pin2 RF EXT AC
Pin3 3.1V HCT, 10 MHz 10 MHz, 0 4dBm an EXTREF
Vv3ios Pin3 - 7.3V
Pin2,4 - 7.7V 8 dBm, 640 MH=z
N300 Pinl - 3 dBm, 640 MHz
Pin3 4.6 V 7 4Bm, 640 MH=z
V330 Finl 2v RF 50 MHz
Pin2 7.1V 14 dBm, 640 MHz X125 mit 50 Q abschliessen
Pin3 1.725 ¥
Pin4 0.55 vV 5.5 dBm, 640 MH=z
V370 Pin2 0.6 V
Pin3 2.2V HCT, 10 MHz
v404 Pin3 -5.8 RF 520 MHz
Pinz,4 -6.1 V 11 dBm, 520 MHz
V434 Pin3 -5.8 7 @Bm, 780 MHz2 RF 780 MHz
PinZ.4 -6.1 9.5 dBm, 780 MH=z
N490 Pinl - 5 &Bm, 1000 MHz RF 1000 MH=z
Pin3 4.6 V 3 dBm, 1000 MHz
N500 Pinl - 2 dBm, 1000 MHz RF 1000 MHz
Pin3 4.7 v 2 dBm, 1000 MH=z
N510 Pinl - 6 dBm, 500 MHz RF 500 MH=z
Pin3 4.4 v 2 dBm, 500 MHz X124 mit 50 £ abschliessen
N520 Pinl - 7 dBm, 250 MHz RF 250 MHz
Pinl 4.6V 4 dBm, 250 MH=z X124 mit S0 Q abschliessen
N560 Pinl 2 dBm, 1000 MHz RF 1000 MHz
Pin3 4.8 v 4 dBm, 1000 MH=z X124 mit 50 £ abschliessen
N600 Pinl - 7 dBm, 1000 MHz RF 1000 MHz
Pin3 4.6 V 2 dBm, 1000 MHz
N610 Pinl - 7.5 dBm, 1000 MHz RF 1000 Mhz
Pin3 4.7 V 0 dBm, 1000 MH=z
V600 Pin2 0.75 v RF 1000 MHz
Pin3 0.95 v 10 dBm, 62.5 MHz
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7.5 Zerlegung und Zusammenbau

Um die Baugruppe YSYN ausbauen zu kénnen, ist nur die Unterseite
des Gerdtes zu 6ffnen. Zun&chst wird die Rechnerbaugruppe
ausgebaut. Dazu werden die beiden seitlichen Schrauben ge&ffnet
und das Kabel filir den IEC-Bus, das zur Riickwanne fihrt, entfernt.
Die Rechnerbaugruppe kann nun herausgenommen werden, die Kabel zur
Tastatur/Anzeige sowie zum Motherboard bleiben angesteckt.

Nach dem Lésen der beiden seitlichen Schrauben der Synthesebau-
gruppe koénnen die drei, bzw. vier (bel vorhandenem Optionsquarz)
HF-Verbindungen an der Baugruppe abgezogen bzw. aufgeschraubt
werden. Die Baugruppe YSYN wird nun seitlich nach hinten aus ihrem
Steckplatz entnommen.

Uber das sich im Servicekit befindende Flachbandkabel kann die
Synthesebaugruppe nun wieder mit dem Motherboard verbunden werden.
Die Buchsen X127 und X128 werden ebenfalls {iber die sich im Ser-
vicekit befindlichen koaxialen Kabel mit den entsprechenden An-
schliissen EXTREF sowie, falls vorhanden, mit dem Optionsoszillator
verbunden.

Die Schirmdeckel sind auf herkdémmliche Weise verschraubt. Beim Be-
trieb mit gedffnetem Schirmdeckel ist darauf zu achten, daR die
Resonatorkammern E und F auf beiden Seiten mit geeigneten Prif-
deckeln verschlossen werden.

7.6

Externe Schnittstellen

Die Angaben fiir den Stromverbrauch der jeweiligen Versorgungsspan-
nung bezieht sich auf den Zustand der Baugruppe nach einem PRESET.

Pin Name Ein/Ausgang| Herkunft7ziel - 1. Wertebereich . _Signalbeschreibung .’ = - oo
X1Ah.4 EXT1 Eingang Fronteinheit ivg Modulationsspannung
X1A.6 INT1 Eingang Rechner X3.32 v Modulationsspannung
X1lA.8 FMKOMPLO Ausgang Rechner X3.23 HCHMOS-Pegel Pegelilberwachung EXT
X1A.9 FMEQOMPHI Ausgang Rechner X3.24 HCHMOS=-Pegel Pegelilberwachung EXT
X1Aa.10 OPTUNE Ausgang Netzteil X21.24 ¢....10V Abstimmspannung fiir
optionale Referenz (SM-Bl)
Xix.,iz SERCLK Eingang Rechner X3.2 HCHMOS-Pegel Clock fiir Dateniibertragung
X1la.14 SERDAT Eingang Rechner ¥3.4 HCHMOS-Pegel Serielle Daten
X1A.15 HF1STB Eingang Rechner X%3.14 HCMOS~Pegel Strobel
X1A.1l6 HEF2S5TB Eingang Rechner X3.15 HCMOS-Pegel Strohe2
X1a.17 HFINT Ausgang Rechner X3.20 TTL~Pegel Interrupt Regelschleifen
X1la.1¢9 DIAG=-5V Ausgang Rechner X3.6 0...5v Diagnose
X1a.22 VA24-P Eingang Netzteil X21.22 23.0...25.0 v Versorgungsspannung analog
12 = 5 ma
Xla.24 VAlS5-~P Eingang Netzteil X21.13 14.4...15.6 Vv Versorgungsspannung analog
110 £ 25 ma
X1la.25 VAl5-P Eingang Netzteil X21.13 14.4...15.6 Vv Versorgungsspannung analeg
110 + 25 ma
X1A.26 VA7 .5-P Eingang Netzteil X21.8 7.2...7.8 V Versorgungsspannung analog
650 = 100 ma
Xia.28 Vh-5P Eingang Netzteil X21.5 4.9...5.3 Vv Versorgungsspannung digital
35 £ 10 ma
X1.A30 VA1lS5-N Eingang Netzteil X21.19 ~15.6..-14.4 Vv Versorgungsspannung analog
-195 + 35 mA
X128 QBT10 Eingang Referenzosz, 7.5 % 1.5 dBm 10 MHz £ 5 ppm
X127 EXTREF bidir. Rilckwand 5/10 MHz * 3ppm Eingang Referenz
«13...13 GBm
10MHz, 6...10 dBm| Ausgang Referenz
Xiza FSYN Ausgang Ausgangsteil 7..14 dEm Synthese Freq 65..1040 MHz
X125 REF&640 Ausgang Ausgangsteil B...1i2 dBm Referenz 640 MHz
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7 Testing and Repair of the Module

In instuments without fitted option SMY-B40, this module has the
variant VAR 02.
In instuments with fitted option SMY-B40, this module has the

variant VAR 04.

7.1 Function Description

Module YSYN contains a synthesizer which can be FM/¢@M-modulated
from 65 to 1040 MHz, the deviation divider for FM/¢M as well as
the reference frequency generation consisting of a 10 MHz VICXO as
well as a 640 MHz oscillator as LO for the mixer range of the
output stage.

7.1.1 Reference Fregquencies

7.1.1.1 Internal Reference 10 MH=z

A 10-MHz VTCX0O (N200) is used as a standard reference. An emitter
follower including level converter (V205 and V210) amplifies the
output signal to TTL level (test point P201). At the same time,
the signal of the option reference is fed here (input X128,
OPT10). In this operating mode, the standard oscillator is
switched off using switching transistor V200 and the path for the
option reference bypassed via diode V235. The divider stage (D205-
A) generates the 2-MHz reference frequency for the PLL of the
output oscillators and the Sigma-Delta converter as well as the
1MHz reference frequency for the phase detector of the reference
PLL (test point P202). The 10-MHz signal which has been coupled
out via D200 serves as a reference frequency for the PLL of the
640-MHz oscillator.

In this operating mode, either the standard reference or, if
fitted, the option reference is applied at output X127 (EXTREF).
Exact frequency setting is effected using a 12-Bit D/A-converter
(D220) which is provided by a 10-Volt reference voltage (+10REF)
(tuning voltage UINT or OPTTUNE).

7.1.1.2 External Reference 5 or 10 MHZ

In the External Reference operating mode, 5 or 10 MHz can be fed
with a tolerance of = 3 ppm at X127 (EXT REF). A diode circuit
(V220) generates a harmonics spectrum, a resocnance amplifier
(v215) filters out the 10-MHz signal and the following level
converter (V216) amplifies it to TTL level (test point P204).
After dividing the freguency by 10 (D205-B), the signal is
compared to the down-divided frequency of the TCXO in phase
detector D210. The standard reference osgcillator is synchronized
with the external reference in a PLL with a bandwidth of 2 Hz. The
tuning voltage of the PLL can be remeasured at P203 (U-PLL-VTCXO).
If there is an optional reference oscillator (SM-Bl), its level is
cut off in the External Reference operating mode.

The tuning voltage of the oscillator is monitored in both
operating modes using the window comparator N100 via a buffer
(N220-C) .

1662.6409.01 5 E-2



7.1.1.3 640-MHz Oscillator including PLIL

The 640-MHz oscillator is designed using a ceramic resonator
(X¥300) which is fine-tuned by means of a tuning diode {(V300).
Transistor stage V305 uses its negative impedance to amplify the
resonant circuit. The oscillator signal is coupled out at the
emitter via a buffer amplifier (N300). Via an resistive power
divider, the signal is splitted up to the ocutput amplifier (V330)
as well as the frequency divider (B360) which divides the signal
for the PLL to the 10 MHz-reference frequency.

The output amplifier with a "Dual Gate MESFET" (V330) amplifies
the oscillator signal to approx. 10 dBm (X125, REF640). If the
mixer path in the output section is not active, the output level
can be reduced by more than 40 4B via gate2 of the output
amplifier by means of the switching transistors (V340, V345)
{(control signal S-Ref 640).

The signal generated via the fixed divider by 64 is converted to
TTL level (test point 354) using transistor stage V370 and is
compared with the 10-MHz reference frequency at the phase detector
(D255} . The output voltage of the PI-controller (N250) tunes the
oscillator, the bandwidth of the PLL is approx. 300 Hz.

The level of the 640-MHz output amplifier is measured by a
diagnostic rectifier (V347). The control voltage of the PLL is
monitored by a window comparator (N105).

7.1.2 Synthesizer 65 to 1040 MHz

7.1.2.1 Oscillators 520 to 1040 MH=z

Two oscillators with a tuning range of 260 MHz each generate the
frequency of the basic octave. A transistor with a negative
impedance at its basis (V404 and V434) amplifies the series
resonant circuit consisting of a porcelain capacitor (C402 and
C432), a printed inductor and two times two tuning diode connected
in parallel (V400-V403 and V430-V433). Due to the small tolerances
of the elements determining the resonant circuit, a frequency
adjustment of the oscillators is not necessary. A power source
(V406 and V436) whose supply voltage can be switched on and off
via a transistor stage stabilizes the operating point of the
oscillator via the tuning range. Depending on the active
oscillator, the output signal is supplied to the buffer stage N490¢
via a PIN switch (V490 and V492). An resistiv power divider
branches the oscillator signal to the output dividers as well as
to the fractional-N-divider of the PLL.

7.1.2.2 Qutput Dividers

The output frequencies of 65 to 520 MHz are implemented by means
of frequency division by two, four and eight. A divider by 2

(D510) and a divider by 4 (D520) are used. By forming an iterative
network of the two dividers, division factor eight is achieved.
The individual signal paths are switched via PIN switches (S1 to
S6) . The divider components are switched on and off via the supply
voltage using transistors V510 and V520. Output amplifier N560
increases the level to approx. 8 to 12 dBm. This output level is
monitored via the diagnostic rectifier v555.
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7.1.2.3 Fractional-N-Divider and PLL

The output oscillators are locked to a reference frequency of 2
MHz in a PLL with a fractional divider. This component of the
circuit is integrated in gate-array FRACSYN (D65).

The two MMIC amplifiers N600 and N610 decouple the divider circuit
from the oscillators. The two frequency dividers (D620 and D630)
divide the oscillator frequency by 16 and thus provide input
frequencies of 32.5 to 65 MHz for the FRACSYN executing the actual
fractional division (test point P600). Component FRACSYN
calculates the new division factor for every reference period from
the division factor programmed via a serial interface as well as
the deviation set. Its output clock CKO of 2 MHz is synchronized
with the input clock of the FRACSYN using synchronization flip-
flop D655. The synchronized 2-MHz signal is supplied to phase
detector D700 from there.

The UP/DOWN output signals of the phase detector obtained from
comparing the phase with the 2-MHz reference frequency (2REF) are
added in differential amplifier N710 (test point P700). The gain
of the following PI-controller (N720) can be set in 8 stages using
an analog multiplexer (D720) to compensate for gain variations in
the PLL caused by the different division factor as well as the
different VCO slope. A transistor output stage (V750 and V755)
with diode switchover of the PLL bandwidth (V765 to 768)
accelerates the settling process of the PLL in the case of a
fregquency change.

The output veoltage of the PI-controller (A-PI-SYN) is monitored by
a window comparator (N110). The tuning voltage of the oscillators
can be measured via a diagnostic point.

7.1.3 FM/@M Modulation

7.1.3.1 Function Principle

The use of a fractional divider with a digital modulation input
permits implementing a relatively simple and yet precise FM AC/DC
and @M circuit.

The modulation is transmitted via two paths with different
frequency responses. In the first path, the division factor and
thus the instantaneous center frequency is directly modulated in
the case of FM after the A/D conversion using a Sigma-Delta
converter. This part has the lowpass function for the wanted
transmission of a PLL, at the same time the PLL is a lowpass
filter for the quantization noise of the A/D converter here. In
the second path, the oscillator is modulated directly, this part
has the highpass function for the unwanted transmission of a PLL.
With equal sensitivity and delay in both paths, the frequency
response is flat with a constant group delay.

¢M is generated by differentiating the modulation voltage. The
cut-off frequency of the differentiator is approx. 40 kHz. A DC-
modulation is thus not possible with ¢M. The transmission
functions are the same as with FM.

7.1.3.2 FM/@M-Deviation Divider

The two inputs INT1 and EXT1 are available for feeding the
modulation signals. The external modulation input has a high-
impedance input amplifier (N800) with switchable AC/DC coupling
(D820) . The input impedance can be selected via jumper X80. It is
100 k& or 600 £2.
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The desired modulation signal is selected via switch D800. A
single-tone modulation {external or internal) and two-tone
modulation {external and internal) is possible. Amplifiers N845
and N850 amplify the input signal from 1vg to GVS The signal for
the Sigma-Delta converter is tapped in between via amplifier N850.
The current flowing here is always constant. A multiplicating 12-
bit D/A converter (D840) is used to fine-adjust the deviation in
the control path for the modulation via the oscillators. The
following operational amplifier performs an impedance conversion,
For the coarse adjustment of the deviation at the oscillator, an
attenuator forming an iterative network with steps of 12 dB is
used (divides by 1 to 4096). The taps are switched by analog
multlplexer D960. With modulation switched off, the oscillator
input is connected to ground via a FET (N960) in order to minimize
thermal noise.

The deviation values for the modulation of the division factor via
the Sigma-Delta converter is coarsely adjusted internally in the
FRACSYN and finely adjusted via the ADWE inputs (shift registers
D660 and D665) with a resolution of 16 bits.

For ¢oM, a differentiating circuit is inserted into the common
branch (reed relay X910). Otherwise, the transmission paths are
identical to FM.

The level at the EXT input is monitored by the window comparator
circuit using N860 and D870. In the case of a deviation from the
rated level of 1 to 3 %, interrupt FMKOMPHI (voltage fed is too
high) or FMROMPLO (voltage fed is too low) is triggered depending
on the direction. '

7.1.3.3 Sigma-Delta Converter and FM-DC Control

A Sigma-Delta converter of 3rd order (N940, N950, N960, D950 and
D965) convertlng the analog modulation signal into a digital
signal is used to modulate the division factor. The variable
average of the 1-bit output 81gnal corresponds to the analog input
quantity. The quantization noise caused is filtered by the lowpass
function of the PLL. A delay equalizing circuit at the input of
the converter ensures an equal group delay in both modulation
raths.

As all offset voltages lead to a shift of the center freguency
also with AC operation, they are compensated by an average
control. In the case of FM-DC, the control is to be clamped in
order not to level out the DC modulation veltage. This component
of the circuit is also located in gate array FRACSYN.

7.1.4 Calibration Routines

7.1.4.1 VCO Calibration

In steps of 5 MHz, a table of the respective tuning voltages of
the oscillators is created. The respective oscillator slope ko (f)
can be calculated from these values determined via dlagn051s with
a linear interpolation of the intermediate values. It is required
in order to determine the necessary PLL-GAIN which is used to
compensate the gain fluctuations in the closed loop. The slope
values determined are also required as starting values to
calculate the rate of rise of deviation for FM calibration.
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7.1.4.2 FM-Calibration

For the calibration table of the rate of rise of deviation, a
diagnostic detector (N780, V781, C782) measures the differential
deviation in the closed loop at a modulation frequency of 1 kHz.
In an adjustment routine, the control elements of the FM/QM
deviation divider are varied until the differential deviation
measured is minimal. The modulation slope of the oscillator at the
respective frequency is calculated from the setting wvalues thus
achieved. This table is also created in steps of 5 MHz.

7.2 Test Instruments and Utilities

- RF-gpectrum analyzer (FSA)

- RF-signal generator (SMGU, SME)

- Function generator f£>=2 MHz, {(AFGU, AFS)

- Oscilloscope f£>250 MHz

- AC/DC voltmeter (URE3)

- Modulation analyzer with distortion meter (FMA, FMB)

7.3 Troubleshooting

For fault diagnosis, the test program included in service kit SMY-
Z1l, which offers extensive possibilities of diagnosis, is suitable
as well.

7.3.1 Synchronization Errors

Error messages Error 1 to Error 3 are an OR-operation of the error
controls of the phase locked loops for the 10-MHz TCX0O, the 640-
MHz oscillator as well as the PLL of the output oscillators. If
there is an error at the 10-MHz PLL, this can also cause the other
closed loops to be locked out. The relevant diagnostic point can
be used to check which of the three phase locked loops iz out of
tolerance.

Error message "Error 1" Check whether the correct
10-MHz reference loop out of frequency with a sufficient level
gsynchronization is fed in the external reference

operating mode.

Check the external reference
according to 7.4.2.2

Check window comparator N100

Error message "Error 2" Check whether 10-MHz reference
640-MHz loop out of frequency is applied to phase
synchronization detector D255.11.

Check the 640-MHz oscillator and
the PLL according to 7.4.3.1

Check window comparator N105
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Error message "Error 3%
Main oscillator loop ocut of
synchronization

Check output oscillators according
to 7.4.4

Measure whether 2-MHz reference
signal is applied to phase
detector D700.3. Check PLL of the
output oscillators according to
7.4.5

Check window comparator N110

7.3.2 Error with CwW-Operation

No output level or output
level too small at X124

Residual FM too high (no
spuriae)

Spuriae > -70 dBc for offset
frequencies > 5 kHz to carrier

Check output oscillators according
to 7.4.4

Check output divider using
dividers according to 7.4.6

Check the operating points or the
RF levels of the amplifiers in the
path (table 7.4.13.3)

Execute calibration routine VCO
using SPEC 41

Check oscillators according to
7.4.4, also their operating points
according to table 7.4.13.3
Measure residual FM of the
oscillators, the DC voltage fed
must be sufficiently free of hum
and noise

Check PLL of the output

oscillators according to 7.4.5.1-
7.4.5.3, check supply voltages of
FRACSYN and phase detector (7.4.1)

Execute calibration routine vCO
using SPEC 41

Check phase offset of the phase
detector, DC-voltage at C701
should bhe 1.65 V

Check supply veltage FRACSYN and
phase detector (7.4.1)

1062.6409.01
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7.3.3 Error with FM-/¢M-Modulation

Deviation error with FM or
PM; Stereo crosstalk out of
tolerance

Substantial modulation
distortions with maximal
deviation

FM-distortion factor too high

No or false FM-modulation with
modulation frequencies of less
than 1 kH=z

No or false FM-modulation with
modulation freguencies of more
than 1 kH=z

FM~frequency response too
large

Center frequency error with
FM-DC modulation, or FM-DC
center frequency calibration
{special function 55 not
performed correctly)

No or false ¢M-modulation

Execute calibration routine FM
using SPEC 43

Check the deviation divider
according to 7.4.7

Check deviation setting according
to 7.4.89

Execute calibration routine ¥FM
using SPEC 43

Check deviation divider according
to 7.4.7, check distortion factor
of the modulation signal at X84

Check FM calibration according to
7.4.10.3

Check Sigma-Delta converter
according to 7.4.9

Perform adjustment of FM deviation
according to 7.4.10.2

Execute calibration routine FM
using SPEC 43

Check deviation diwvider acc. to
7.4.7

Check deviation divider acc. to
7.4.7

Measure frequency response also
after coarse divider at D960.3 (FM
deviation set > 3 MHz, RF > 520
MHz)

Check Sigma-Delta converter and
FM-DC control according to 7.4.9

Check whether an FM modulation set
equivalently is correct, otherwise
error with PM differentiator
(highpass filter with €913 and
R848, is checked in 7.4.7)
{equivalent FM = PM set * AF
frequency fed)

1062.6409.01
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7.3.4 Calibrations

Error message "Error 15" Check output oscillators according
Calibration VCO faulty to 7.4.4

Check PLL of the ocutput
oscillators according to 7.4.5

Check transient response of the
synthesis according to 7.4.11

Error message "Error 15¢ Check the FM diagnostic detector

Calibration FM faulty acc. to 7.4.10.1, the offset of
the diagnostic detector (measure
test point 15 via diagnosis, do
not feed an AF frequency) must be
less than 50 mv,.

Check the deviation divider
according to 7.4.7

Check Sigma-Delta converter
according to 7.4.9

Check delay equalization at the
Sigma-Delta converter input

7.4 Testing and Adjustment

All measured values without tolerances stated are to be understood
as guide values. Voltage values without further designation are DC
voltages.

If the module is operated with the cover opened, the two
oscillator chambers must be closed on the component and solder
side by means of ket covers.

The SMY has to be brought to a defined initial status by means of
PRESET prior to all tests.

7.4.1 Data Transmission and Power Supply

(Cf. circuit diagram sheet 9)

According to the device standard, the module is controlled via a
serial interface. Data transmission is effected on two different
subaddresses. The data are accepted by the two module strobes
HF1STE and HF2STB. The settings and the pertaining data are to be
found in Section 'Digital Interfaces'.

Current consumption can be checked by looping in an amperemeter
instead of coils L1 to L5. The rated values can be found in
Section 'External Interfaces'.

The most important reference or supply voltages are remeasured
using the DC voltmeter.

Taat point ) Type of voltage . Voltage V]
P20 10-v reference +9.9 to +10.1
P21 Supply volt. 5 V analog +5.1 te +5.4

D700_14 Supply volt. phase detector 4.6 to 5.0 Vv
D65_B4 Supply volt. FRACSYN 5.1 to 5.5 V
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7.4.2 Reference Freguency Generation

7.4.2.1 Internal Reference

(Cf. circuit diagram sheet 2)

The tuning voltage for the internal reference is read via the
diagnosis for different D/A converter values (function D/A
converter)., A 10-MHz HCMOS signal must be visible on the
oscilloscope (function level converter). Output level EXTREF can
be measured using the spectrum analyzer.

* Connect oscilloscope with probe to P201
Connect gpectrum analyzer to EXTREF {(rear of the instrument)

Settings: SPEC 111
R¥ INT/ON

— Set the D/A converter values according to the table via special
function 51 and check diagnostic voltage. The calibration values
entered are accepted on pressing the ENTER key.

ST geee BE T s [ Spiagnostic voltage at temb podnt 41 Lol i
0 + 150 mv
4095 4.7 to 5.3 v
2048 2.3 to 2.7V

_ Check signal at P201: 10 MHz, HCMOS
_ Measure output signal at spectrum analyzer: 10 MHz, 7.5 * 2 dBm

7.4.2.2 External Reference

(Cf. circuit diagram sheet 2)
First the input of the external reference is tested using the
multiplier connection.

¢ Connect signal generator 5 MHz to EXTREF (rear of the instr.).
Connect oscilloscope with probe to P204.

Settings: RF EXT AC

_ Check signal at P204: 10 MHz, HCMOS level for input levels from
-13 to 13 dBm at input EXTREF.

Now the PLL and the pulling range of the VTCXQ are checked. The
control voltage 1s checked via the diagnosis.

e Settings: SPEC 111

¢ Feed frequency of the signal generator according to the table,
level: 7 dBm.

_ Check diagnostic voltage according to the table.

Fragquency at BXTRREF - . biagnostic voltage test point 11
10 MHz 2.5 2 0.5 v
9.9993%70 MHz > 0.5V
10.000030 MH=z < 4.5V
7.4.3 640-MHz Reference
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7.4.3.1 Oscillator 640 MHz and PLL

(Cf. circuit diagram sheet 2 and 3)
The function and the tuning range of the oscillator are checked.

e Withdraw jumper X20 and connect power supply unit (0 to 20 V) to
X20.2 and X20.3 (ground).

e Connect spectrum analyzer to X125 with setting CF 640 MHz, SPAN
50 MHz and REF LEVEL 10 dBm.

e Settings: RF 50 MH=z

Vary tuning voltage from 0 to 20 V, the oscillator must
oscilllate without failures, secondary lines or high noise in the
entire tuning range at 640 £ 20 MHz.

Switchover tuning voltage between 2 and 18 V, the frequency
change of the oscillator must be > 15 MHz and < 25 MHz.

_ The tuning voltage for 640 MHz must be > 4V and < 16V.

¢ Remove power supply unit again and plug jumper X20 onto 1-2.

Tuning voltage is now measured via diagnosis with the PLL closed.
¢ Settings: SPEC 112

_ Diagnostic voltage at test point 12: 10 +* 6 V

7.4.3.2 Output Amplifier 640 MHz

(Cf. circuit diagram sheet 3)
The output level is checked with the signal switched on or off.

e Connect spectrum analyzer with setting CF 640 MHz, SPAN 50 MHz,
REF LEVEL 15 dBm to X125.

e Settings: RF 50 MH=z
SPEC 113

¢ Measure level 640 MHz at spectrum analyzer: 10 = 2 dBm.
_ Diagnostic voltage at test peint 13: 100 to 400 mV.

The freguency of the SMY is set such that the LO amplifier is
switched off.

s Settings: RF 100 MH=z

¢ Measure level 640 MHz at the spectrum analyzer: < -30 dBm.
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7.4.4 Output Oscillators

({Cf. circuit diagram sheets 4, 5 and 7)

The trim cover on the component and the solder side must
absolutely be screwed onto the oscillator chambers.

The function of the two output oscillators and their tuning range
are checked. The diagnostic voltage for the output level is
checked as well.

¢ Connect spectrum analyzer with setting CF 780 MHz, SPAN 800 MHz,
REF LEVEL 15 dBm to X124.

¢ Remove jumper X75 and connect power supply unit to X75.2 and
X75.3 {ground).

_ The tuning voltage is varied for both oscillators between 0 and
22 V, the oscillator must oscillate in the entire tuning range
without failures, secondary lines and high noise. At the lower
and upper frequency limits of both oscillators, the tuning
voltage must be in the tolerance window stated (cf. table). The
output level at X124 must be between 7 and 14 4Bm.

Setting . ~ | Oscillator | Min: freg. -| “fun: voit. | -Max. freg. | -Tun. volt.. -
RF 600 MHz 1 520 MHz 1.75 to 4 V 780 MHz 16.5 to 19.5 V
RF 900 MHz 2 780 MHz 1.75 to 4 V 1040 MHz 16.5 to 19.5 V

With an output frequency of approx. 1040 MHz, diagnosis is tested
as well.

Settings: SPEC 114
_ Diagnostic voltage at test point 14: 80 to 400 mv
* Remove power supply unit and plug jumper X75 on 1-2 again.

7.4.5 PLL of the Output Oscillators

In order to detect possible errors in a phase locked loop, it is
useful to open it and to perform troubleshooting at the opened
PLL. Jumper X75 remains removed during tests 7.4.5.1 - 7.4.5.3.
To facilitate tracking of the output frequency set, a spectrum
analvzer should be connected to X124.

7.4.5.1 Checking the Dividers in the PLL

(Cf. circuit diagram sheet 6)
The divider chain in the feedback of the PLL is checked first.

* Remove jumper X75 and connect power supply unit to X75.2 and
X75.3 (ground).

® Set voltage at the power supply unit to approx. 16 V (oscillator
2 oscillates to approx. 1000 MHzZ)

* Connect oscilloscope including probe to P600.

s Settings: RF 1000 MH=zZ

_ Check signal at P600: approx. 62.5 MHz, TTL level

¢ Connect oscilloscope including probe to P610.
_ Check signal at P610: approx. 2 MHz, HCMOS level
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7.4.5.2 Checking the Phase Detector

(Cf. circuit diagram sheet 7)

When the phase detector i1is checked, first make sure that the
reference frequency (signal 2REF) which is synchronized to is
applied correctly.

s Settings: RF 1000 Mz

—. Check signal at D700.3 using probe at oscilloscope: 2 MHz, HCMOS
level

* Now connect oscilloscope including probe to P700.
¢ Slightly reduce voltage at the power supply unit at X75 such that
the output frequency of oscillator2 is less than 1000 MHz.

-. Falling saw-tooth voltage at P700 with the differential
frequency of the two input signals, DC voltage at P700 is
negative {(approx. - 0.8 V)

Fig. 1

L i L} y ¥ ¥ J ¥
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* Now slowly increase the voltage at power supply unit at X75 such
that the output frequency of oscillator2 becomes more than 1000
MHz. The voltage at P700 is observed.

_ Rising saw-tooth voltage at P700 with the differential frequency
of the two input signals, DC voltage at P700 is positive
{approx. 4 V)
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Fig. 2
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7.4.5.3 Checking the Loop Integrator

(Cf. circuit diagram sheet 7)
An exact test of the integral loop integrator with an opened loop
is not possible. Thus only coarse functionality is checked.

s Connect oscilloscope including probe to P720.
* Settings: RF 1000 MH=z

The procedure in the functionality test of the loop amplifier is
identical to the test of the phase detector. The fed DC voltage at
X75 is first reduced such that the oscillator oscillates below
1000 MHz. Now a negative input current flows into the integral
controller, which increases its output voltage to approx. 21 to 24
V at P720. If the voltage at X75 is increased such that the
oscillator now oscillates above 1000 MHz, a positive input current
flows into the integral controller such that its output voltage
decreases to approx. 0 V. If the differential frequency set is
very low, an AC voltage with the corresponding differential
frequency can be superimposed on the DC voltage at P720.

It is also recommended to check the voltage after the subsequent
lowpass filter {voltage at X75.1). It must be identical to the
voltage at P720.

¢ Remove power supply unit and plug jumper X75 on 1-2 again.
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7.4.5.4 Checking the Closed PLL

(Cf. circuit diagram sheet 4,6 and 7)
After plugging jumper X75, the PLL is closed.

e Settings: RF FREQUENCY (acc. to table)
SPEC 115

* Connect spectrum analyzer with setting CF=FREQUENCY, Span 100
kHz, Rev.lev. 15 dBm to Xl1l24.

_. The output signal is checked with the different RF settings. No
secondary lines or high noise must be visible on the spectrum

analyzer,
U EREQUENCY G o L e L T U pt aanaskle val tage s test podnt (15 L
520 MHz 1.75 to 4 V
779.999999 MHz 16.5 to 19.5 V
780 MHz 1.75 to 4 V
1040 MHz 16.5 to 19.5 ¥
7.4.6 OQutput Stage with Dividers

(Cf. circuit diagram sheet 5)

Output dividers by 2, 4 and 8 are checked. The diagnostic voltage
and the output level are checked as well. For this test it is
necessary that the PLL and the output oscillators work perfectly
and thus all freguencies of the ground octave from 520 to 1040 MHz
can be set.

* Settings: RF FREQUENCY (acc. to table)
SPEC 114

_ Check the freguency set as well as the output level at the
spectrum analyzer according to the table.
_ Voltage at test peoint 14 for all RF frequencies: 80 to 600 mV

.. FREQUENCY O o |.. 7. . pivi@er ‘. T Tevel at-xizd L
1040 MHz 7 to 14 dBm
780 MHz 1 7 to 14 dBm
779 MHz 1 7 to 14 dBm
520 MHz 1 7 to 14 dBm
500 MH=z 2 7 to 14 dBm
250 MHz 4 7 to 14 dBm
125 MH= 8 7 to 14 dBm
7.4.7 Testing the Deviation Divider

(Cf. circuit diagram sheet 8)
The modulation matrix for both channels, the AC/DC switchover for
the external input, the differentiator for ¢M as well as the fine
deviation divider are checked.

s Remove jumper X84.

e Feed modulation signal at input socket EXT at the front unit
according to the table, remeasure the rated voltages at test
points according to the table using AC/DC voltmeter.
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¢ Settings: RF 1000 MH=z
o ~Sigmal st EXT i/ gionall ab P840l gignal b X841
FM EXT DC 10 MHz 1v -3.32 £ 0,1V - 6 to - 1.5V

{Reference wvalue)

AF 1 kHz,

FM INT 10 MHz - 3.32 £ 0.1 Vs - 6 to - 1.5 Vs

(=Reference value)
DC < 40 mv

FM EXT AC 10 MHz 2 MHz, 1 Vs 3.32 £ 0.2 vs Ref. wvalue * 3 dB
DC < 40 mV

@ EXT 175 rad 20 kHz, 1 Vs 3.32 = 0.1 Vs Ref. value - 10 dB
{ + 1 dB)

Now the fine deviation dividers are checked
* Settings: RF 1000 MH=z
AF 1 kHz

FM INT 0 H=z

FM STEP 100 Hz

_ Vary the FM deviation at the front module from 0 Hz to 2.5 kHz
in steps of 100 Hz using the rotary knob. The AF voltage at
X84.1 must rise from 0 V to approx. 3.2 Vg in equal steps
(approx. 0.13 V}.

7.4.8 EXT Monitoring

{Cf. circuit diagram sheet 8)

¢ Connect AF generator, 1 kHz, level according to the table, to
EXT,

_ Check the function of level monitoring according to the table.

¢ Settings: FM EXT AC 100 kH=z
Input voltage at BEXT © - Diaplay -
1 % 0.005 Vs -
1.063 £ 0.005 vs EXT-HIGH
0.97 £ 0.005 Vs EXT-LOW

7.4.9

Sigma-Delta Converter Including FM-DC Control

(CE.

circuit diagram sheet 8)

The function of the Sigma-Delta converter as well as the FM-DC

control in operating modes FM-AC and FM-DC is checked.

* Settings:

* Connect DC voltage source (0 to 1V)

RF 1000 MHz

to modulation input EXT.
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Check the DC voltages stated using a DC voltmeter according to
the table,

tting 170" pe-yolt:at mxT “|" poivel 297 U7 po-volt. at DE5.75
FM EXT AC 10 MHz 0V 2.6 + 0.2 V
FM EXT DC 10 MHz 0 v 2.6 + 0.25 Vv
FM EXT DC 10 MHz 1V 2.6 £ 0,25 v
7.4.10 FM-Deviation Setting
7.4.10.1 Checking the FM-Diagnostic Detector

(Cf. circuit diagram sheet 7 and 8)

When FM calibration is carried out, the differential deviation in
the locked loop is measured using an FM diagnostic detector. To
check the detector, a defined fregquency deviation is set and the
accuracy measured using the detector.

® Settings: RF 1000 MH=z
FM EXT AC 50 kH=z
SPEC 116

¢ Connect AF generator, 1 Vg = 5 mv, 1 kHz, to input EXT.
¢ Remove jumper X84.

_ Diagnostic voltage at test point 16: 1.6 * 0.4 V.
¢ Set AF freguency fed te 500 Hz, then to 1.5 kHz.
_ Diagnostic voltage at test point 16: < 0.5 V.

e Fit jumper X84.1/2 again.

7.4.10.2 Adjustment of FM-deviation

(Cf. circuit diagram sheet 8)
The scale of the FM-deviation is adjusted wvia the control branch
(control of the division ratio at FRACSYN).

¢ Settings: RF 1000 MHz
FM EXT AC 500 kH=z

Connect AF generator, 1 Vg # 5 mv, 50 Hz, to input EXT.
Connect modulation analyzer with setting HP 10 Hz, TP 3 kHz,
detector RMS* 2, to X124.

. Use R930 to adjust to an FM-deviation of 500 %= 1 kHz.
_ Perform FM-calibration using SPEC 43.
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7.4.10.3 Checking FM-Calibration

(Cf. circuit diagram sheet 7)

After calibration, differential deviation is measured with FM
modulation in the PLL using the diagnostic detector (cf.
7.4.10.2). Checking is performed in the ground octave from 520 to
1040 MHz in steps of 5 MHz.

* Settings: RF 520 MH=z
FM INT 500 kHz
AF 1 kHz
SPEC 116
RF STEP 5 MH=z

_ Increase the freguency from 520 MHz to 1040 MHz using the rotary
knob. The diagnostic voltage at test point 16 must be in the
range 0 + 50 mV with every frequency.

7.4.11 Transient Response of Synthesis

The transient response of the PI controller wvoltage with a sudden
frequency change between 520 and 1040 MHz is measured.

s Settings: RF 520 MH=z
FM OFF
RF EXT AC

s Connect socket EXTREF of the spectryrum analyzer with socket
EXTREF at the rear panel of the SMY.
s Connect probe at module strobe HF2STB to X1A.l16 and connect with
input EXT SWEEP TRG at the rear panel of the spectrum analyzer.
Connect spectrum analyzer with setting CF 1040 MHz, SPAN 0 Hz,
REF LEVEL 10 4dBm, LOG RANGE 20 dB, SWEEP 100 ms, RES BW 2.023
kHz, TRIGGER EXTERNAIL, SLOPE NEGATIV, TRIGGER LEVEL 238 mV to
X124.

Edge demodulation is necessary to measure the transient response
of the synthesis correctly.

The RF frequency of the synthesis module is set to 1040 MHz for
preparation. Then the center frequency of the spectrum analyzer
is reduced in steps of 100 Hz starting from 1040 MHz in the FREE
RUN mode of the analvzer until the value measured is 0 dBm.
After switching the synthesis to RF 520 MHz and the analyzer to
Trigger External, the frequency changes to 1040 MHz. The setting
at the spectrum analyzer corresponds to a scale factor of
approx. 120 Hz/d4B.

_ 50 ms after the module strobe has been performed (trigger
signal), voltage may only vary by maximally + 100 Hz (approx.
0.85 dB). A voltage characteristic as shown in Fig. 3 is
typically obtained.
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Fig. 3
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7.4.12 Final Tests of Synthesis

The following final tests should be performed if measurements or a
fault recovery have been executed at the module bhefore. The cover
on the solder and the component side have to be screwed on now.
The module is still located on the test adapter.

7.4.12.1 Residual FM of Synthesizer
s Connect modulation analyzer to X124. Check residual FM using
weighting filter 20 Hz to 23 kHz and CCITT at the following

frequencies {(in MHz):
520, 580, 640, 710, 779, 780, B40, 900, 970, 1040 MHz

— Residual FM < 16 Hz,pe (20 Hz to 23 kHz)
Residual FM < 8 HzZypg (CCITT)

7.4.12.2 Residual FM 640-MHz Oscillator

¢ Connect modulation analyzer to X125. Check residual FM using
weighting filter 20 Hz to 23 kHz and CCITT.

» Settings: RF 50 Mz
FM OFF

. Residual FM < 4 Hz,pg (20 Hz to 23 kHz)
Residual FM < 2 Hzypg (CCITT)
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7.4.12.3 Spuriae of Synthesizer
¢ Connect spectrum analyzer with setting CF=FREQUENCY, SPAN 50 kHz,
RES BW 300 Hz, VIDEO BW 30 Hz, REF LEVEL 15 dBm to X124. Measure
suppression of spuriae at the following frequencies (in MHz) :
520.02, 544.02, 544.08, 640.005, 960.026666, 992.02, 1024.08 MHz

-. Suppression of spuriae >= 5 kHz before or after the carrier must
be >= 70 dBc.

7.4.12.4 FM-DC Center Frecuency Calibration

* Settings: RF 1000 MH=z
FM EXT DC 10 MH=z

* Connect power supply unit (£ 1 V) to socket FM/@M EXT (the DC
voltage set must be sufficiently free of noise and hum!).
* Connect modulation analyzer including frequency counter to X124.

. Set voltage at the power supply unit to 0 mV or short-circuit
input socket FM/¢QM EXT.

Perform FM-DC Nulling Internal using SPEC 55. The freguency
error must be < 10 kHz. Vary the voltage from -1 to +1 V and
measure residual FM, it must be < 1 kHz,pg (weighting bandwidth
300 Hz to 23 kHz). The output frequency varies from 990 to 1010
MHz .

7.4.13 Tables and Interfaces

7.4.13.1 List of Diagnostic Test Points

A diagnostic multiplexer (74HC4051) is used to menitor the
important control voltages and levels.

The potential of the module ground can be measured to compensate
for offset voltages (diagnostic point 9).

" Dlagnostic Test polat ot Min, - {7H4 Max. | o Division -
. point T . v B v | faeter
g R146 Reference, 10 KW 50 m 50 m 1
10 D-+10REF 10 V, reference volt. 9.9 10,1 3
11 D-PLL~-VTCXO Ceontrol wolt. VTCXO 10 MHz 0.3 4.7 3
12 D-PLL-640 Control volt. VCO 640 MHz 4 17 5
13 E-REF640 cutput level LO, 640 MH=z 0,1 g.6 1
Level switched off <0.05

14 D-FSYN Output level FSYN 65 to 1040 MHz 0.08 0.6 1
15 D-PLL-FSYN Control vcltage VCO's FSYN 1.75 21.5

3 D-FM-KAL Accuracy at PD, 1 kHz ¢ 50 m

7.4.13.2 Digital Interface

Module YSYN has a serial interface according to instrument
standard. The data for the HC4094 latches and/or the serial D/A
converter are accepted by means of Strobel. Strobe2 is used to
effect transfer of the data at FRACSYN.

Polarity clock: active clock edge L-->H
Polarity strobel: active clock edge L-->H
Polarity strobel: active clock edge H-->L
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Data transmission using strobel (HF1STB):

Deviation setting for FM and ¢M, RF-dependent deviation
correction, selection of the RF output dividers, diagnosis,

operating modes.

The data on strobel for the serial D/A converter cannot be
accessed from outside and are thus not listed.

Data transmission using strobe2 (HF2STB):
Fregquency information, information for wobble operation and the

offset adder.

The data on strobe 2 are determined for component
cannot be accessed from outside and are hence not

FRACSYN. They
listed.

= ‘Dasiguation = Puanction:: -
D585 T2 Output divider 4 0=0n 1=0ff
Tl Output divider 2 0=0n 1=0ff
12 56 Output division path 4,8 0=0ff 1=0n
14 55 Input division path 4 0=0ff 1=0n
sS4 Path iterative network 0=0ff 1=0n
83 Output division path 2 0=0ff 1=0n
52 Input division path 2,8 0=0ff 1=0n
S1 No division 0=0ff i=0n
D855 i1 08z2 Oscillator 750 to 1040 MHz 0=0ff 1=0n
12 0SZ1 Oscillator 520 to 750 MHz 0=0ff 1=0n
13 EXTAC/DC AC-DC switchover with FM-EXT 0=FMAC 1=FMDC
14 FMINT Modulation source INT 0=0ff 1=0n
7 FMEXT Modulation source EXT 0=0ff 1=0n
6 DEVCOARSE?2 MSB
DEVCOARSE1 Deviation divider coarse
DEVCOARSE(Q in steps of 12 dB LSB
D670 11 PLL-GAINZ Setting (0 to 7) MSB
12 PLL-GAIN1 Open-loop gain
13 PLL-GAINO for RF-locked loop LSB
14 FM/ DU Differentiator with PM 0=FM 1=y
7 FMDIAQOFF Switching off the FM detector 0=0n 1=0ff
3 RESET-FRAC Master reset FRACSYN 1=Active
5 S_FM_DIA Rezet rectifier 1 kHz {J=Measure 1=Disch.
4 S_DSIG Sigma-Delta converter 0=0ff 1=0n
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D665 .1 AD15 MSB
12 AD14
13 AD13
14 ADIZ
AD11
AD1C
5 ADY Setting deviation value
aAD8 at A/D input FRACSYN
D660 il AD7 Display in dual
12 abse complement
13 ADS
14 AD4
7 AD3
6 ADZ
5 AD1
4 ADO LSB
D110 11 MODOFF Modulation ON/OFF 0=0n 1=0ff (CW}
12 S-REF640 640-MHz output stage 0=0ff 1=0n
13 OPTREF Switchover standard/ U=Standard l=0ption
option reference
14 INT/EXT Switchover internal/ 0=Ext. 1=Int].
external reference or Option
7 DIAGENA Diagnosis On/Off 0=0ff 1=0n
& DMUX2 MSB
5 DMUX1 Diagnostic multiplexer 0 to 7
4 DMUX0 LSB
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7.4.13.3 Operating Points and lLevels of RF Amplifiers

A test of the RF paths with regard to quality is only possible
using an RF probe at the spectrum analyzer. A short low-impedance
ground connection is especially Important. The series resistor of
the RF probe should be at least 1 k£).

The values stated for the DC oprating points as well as for the RF
level are to be understood as typical values.

amplifier o | © ‘operating point:. | RF ‘level) ‘frequenfy :- CRemark
V205 Pin2 2.5v RF EXT AC
Pinl 1.8 Vv 6 dBm, 10 MHz
v210 Pin2 0.7 Vv HCT, 10 MHz RF EXT AC
Pin3l 2.1v
v21s Pin2 0.7 v RF EXT AC
Pin3 2.6 V 12 éBm, 10 MHz 1¢ MHz, 0 dBm at EXTREF
V2le Pinz RF EXT AC
Pin3 3.1 v HCT, 10 MHz 10 MHz, 0 4Bm at EXTREF
v30s Pin3 - 7.3V
Pin2,4 -7.7V 8 dBm, 640 MH=z
N300 Pini - 3 dBm, 640 MHz
Pin3 4.6 Vv 7 dBm, 640 MHz
V330 Pinl 2V RF 50 MHz
Pinz 7.1V - 14 dBm, 640 MHz Terminate X125 using 50-0 resistor
Pin3 1.7 v
Pind 0.55 v 5.5 dBm, 640 MHz
V370 Pin2 0.6 Vv
Pin3 2.2V HCT, 10 MHz
va04 Pin3 -5.8 Vv RF 520 MHz
Pin2, 4 -6.1 V 11 d48m, 520 MH=z
V434 Pin3 -5.8 v 7 dBm, 780 MHz RF 780 MHz
Pin2,4 -6.1V 9.5 dBm, 780 MHz
N490Q Pinl - 5 dBm, 1000 MHz RF 1000 MH=z
Pin3 4.6 V 3 dBm, 1000 MHz
N500 Pinl -~ 2 dBm, 1000 MHz RF 1000 MHz
Pin3 4.7 v 2 dBm, 1009 MHz
N51¢C Pinl - 6 dBm, 500 MHz RF 500 MHz
Pin3 4.4V 2 dBm, 500 MHz Terminate X124 using 50-§2 resistor
NS20 Pinl - 7 dBm, 250 MHz RF 250 MHz
Pin3 4.6 vV 4 dBm, 250 MH=z Terminate ¥124 using 50-{ resistor
N560 Pinl 2 dBm, 1000 MHz RF 1000 MHz
Pin3 4,8 V 9 dBm, 1000 MHz Terminate X124 using 50-§)} resistor
N&0O Pinl - 7 dBm, 1000 MHz RF 1000 MHz
Pin3 4.6 V 2 dBm, 1000 MHz
N610 Pinl - 7.5 dBm, 1000 MHz RF 1000 MH=z
Pin3 4.7 v 0 dBm, 1000 MHz
Ve00 Pin2 0.7% v RF 1000 MHz
Pin3 0.95 v 10 dBm, 62.5 MHz
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7.5 Disassembly and Assembly

In order to ke able to remove the YSYN module, only the bottom of
the instrument needs to be opened. First the computer module is
removed. Open the two lateral screws and withdraw the cable for
the IEC-bus leading to the rear panel. The processor can now be
withdrawn, the cables for keyboard/display as well as to the
motherboard remain plugged in.

After undoing the two lateral screws of the synthesis module, the
three or four (if optional quartz existing) RF connections at the
module can be withdrawn or unscrewed. The YSYN module is now taken
out of its slot sideways to the rear.

The synthesis module can now be connected with the motherboard
again via the ribbon cable in the service kit. Sockets X127 and
X128 are also connected to the corresponding connections EXTREF
and, if existing, with the optional oscillator via the coaxial
cables in the service kit.

The screening covers are screwed in the usual manner. In the case
of operation with the screening cover opened, please ensure that
the resonator chambers E and F are closed using suitable test
covers on both sides.

7.6 External Interfaces

The data for the current consumption of the respective supply
voltage refers to the state of the module after a PRESET.

pin - ‘| . " Name . [tnput/output] Origin/best, - Value range | Signal description . . -

Xia.4d EXT1 Input Front unit 1w, Modulation voltage

Xla.6 INT1 Input Processor X3.32 vy Modulation voltage

X1A.8 FMKOMPLO output Processor X3.23 HCMOS level Level monitoring EXT

X1Aa.9 FMKOMFHI output Processor X3.24 HCMOS level Level monitoring EXT

X1a.10 OPTUNE Cutput Power supply unit Xz21.24 0 to 10V Tuning voltage for

optional reference {SM-Bl)}

Xla.12 SERCLK Input Processor X3,2 HCMOS level Clock for data transmission

Xia, 14 SERDAT Input Processor X3.4 HCMOS level Serial data

X1a.15 HF1STB Input Processor X3.14 HCMOS level Strobel

Xla.lse HF2STB Input Processor X3.15 HCMOS level Strobe2

X12.17 HFINT Qutput Processor X3.20 ™YL level Interrupt PLLs

X1A.19 DIAG-5V Qutput Processor X3.6 0 to 5V Diagmnosis

Xin .22 VAZ4-P Input Power x21.22 23.0 to25.0V Supply veltage analog
supply i2 = 5 ma

MiAh.24 VA15-P Input Power X21.13 14.4 to 15.6 V Supply veltage analog
supply 110 + 25 mA

X1a.25 VAlS5-P Input Power ¥21.13 14.4 to 15.6 V Supply veltage analog
supply 110 = 25 mAa

X1a.26 VA7 .5-P Input Power X21.8 7.2 to 7.8 v Supply voltage analog
supply 650 = 100 mA

X1a.28 VA-5P Input Power x21.5 4.9 to 5.3 V Supply voltage digital
supply 35 + 10 mAa

X1.A30Q VAL15-W Input rower X21.19 | -15.6 to 14.4 V Supply voltage analog
supply ~195 = 35 mA

X128 QPT10 Input Reference osc. 7.5 £ 1.5 dBm 10 MHz % 5 ppm

X127 EXTREF Bidir. Rear panel 5/10 MHz * 3ppm Input reference

‘ -13 te 13 dBm
LOMHz, 6 to 10 dBm Output reference
X124 FSYN Output Output section 7 to 14 dBm Synthesis freq 65 to 1040 MHz
X125 REF640 Output Output section 8 to 12 dBm Reference 640 MHz
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Ksnnz.
Comp. No.

Banannung
Designation

Hersteller
Manufacturer

Sachnummer
Stock No.

Bazalchnung
Dasignation

enthaiten in
contained In

B360C

¢
c2
c3
€20
c21
c25
26
c27
c30
..36
100
c110
120
€200
202
204
205
206
c208
c210
c214
c217

c217

c218

C218

c218

c219

€220
ca221

XX VARIANTENERKLAERUNG
IDENTIFICATION OF MODELS
VARO2=GRUNDAUSFUEHRUNG
MODO2=BASIC MODEL

VAR 04 = SMy41/44/45

MOD 04 = SMY41/44/45

VAR 43 = FUER 15-98 TEST
MOD 43 = FOR IS-98 TEST

BL PMB2312 1:1289MAX PRESC
IC PRESCALER

mon

CE 220UF+-20%10V RM2,5
ELECTROLYTIC CAPACITOR

CE 47UF+-20%50V RM2,5
ELECTROLYTIC CAPACITOR

CE 100UF+-20%25V RM2.5
ELECTOLYTIC CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CE 1UF +-10% 25V EIA3528
TANTALUM SMD-CAPACITOR

CC 330PF+-1%50V NPO 1206
CERAMIC CHIP CAPACITOR

CE 10UF+-20%35V 7343
SMD-TANTALUM CAPACITOR

CE 10UF+-20%35V 7343
SMD-TANTALUNM CAPACITOR

CC 1OONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100ONF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 10NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC INF+-1% 50V NPO 1206
SMD CERAMIC CAPACITOR

CC 100NF+-10%50V X7R 12086
CERAMIC CHIP CAPACITOR

CC 10NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR

CC BBPF+-1%50V NPC 1206
CERAMIC CHIP CAPACITOR

CC 470PF+-1%50V NPO 1205
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 02 43
CC 470PF+-1%50V NPO 1206
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 04
NICHT BESTUECKT/NOT FITTED
CC 680PF+-1% 50V NPD 1206
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOB: 02 43
CC 6BOPF+-1% 50V NPD 1206
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 04
NICHT BESTUECKT/NOT FITTED
CC 470PF+-1%50V NPO 1206
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 02 43
CC 470PF+-1%50V NPO 1206
CERAMIC CHIP CAPACITOR
NUR VAR/ONLY MOD: 04
NICHT BESTUECKT/NOT FITTED
CC 100NF+-10%50V X7R 1206
CERAMIC CHIP CAPACITOR
CC 100NF+-10450V X7R 1206
CERAMIC CHIP CAPACITOR

2024 .1397.00 | SIEMENS

CE 0008.7927.00
0008.7479.00
0008.7891.00
0007.5237.00
0007.7217.00
0099.8873.00
1078.3281.00
1078.3291.060
0007.5237.00
0007.5237.00

0007.5237.00

PANASONIC
CE PANASONIC
CE
cC
CE

cc

PANASONIC
PHILIPS_CO
SPRAGUE
PHILIPS_CO
SIEMENS
SIEMENS

cC
cc
cc
cc
cc
cCc
cc
e
cc
ce

PHILIPS_CO
PHILIPS_CO
PHILIPS_CO
0007.5237.00
0007.5237.00
0007.5237.00
0098.8521.00
0007.7398.00
0007.5237.00
0089.8521.00
0007.5237.00
0099.8809.00
0099.8515.00

PHILIPS_CO
PHILIPS_CO
PHILIPS_CO
MURATA
PHILIPS_CO
PHILIPS_CO
MURATA
cc PHILIPS_CO
MURATA

cc PHILIPS_CO

CC 0099.8515.00[PHILIPS_CO

0007.7375.00 |PHILIPS_CO

0007.7375.00 [PHILIPS_CC

CC 0089.8515.00 |PHILIPS_CO

CC 0099.8515.00 |PHILIPS_CO
cC

cC

0007 .5237.001PHILIPS_CO

0007.5237.00 [PHILIPS_CO

PMB2312T

ECA-1AFG2211
ECA-1HFG4701
ECA-1EFG1011

2238 581 15649

293D 105 X9 025 B2T
2238 863 18331
B45187-A6106-M40*
B45197-A6106-M40*
2238 581 15649
2238 581 15649
15649

15649

2238 581
2238 581
2238 581
2238 581

15649
15849
GRM42-6X7R103K
2222 B63 *8102
2238 581 15649

S0PT

GRM42-6X7R103K 50PT
2238 581 15649
GRM42-6C0G 560F 50PT
2238 863 18471

2238 863 18471

2222 863 18681

2222 B63 18681

2238 863 18471

2238 BB3 18471

15649
15649

2238 581
2238 581

MENPS

Datum

413 3PUA || Gutr

Schalttellliste fir
Parts list for

Sachnummer
Stock No.

Blatt-Nr.
Paga

&

ROHDE&SCHWARZ
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EE SYNTHESIZER
SYNTHESIZER

1062.6409.01 SA
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FUr dioso Untorfage bohalton

wir uns alle Hochte ver.

095.0026-0693

Kannpz, Benennung Sechaummar Harstaller Bezeichnung aenthaiten in
Comp. No. Designation Stock No. Menufacturer Dasignatien contained in
c222 CC 100PF+-1%50V NPO 1206 CC 00899.8415.00 |MURATA GRM42-6C0G 101F 50OPT
CERAMIC CHIP CAPACITOR .
c224 CC 10Q0NF+-10%50V X7R 1206 [CC 0007.5237.00[PHILIPS_CO 2238 581 15648
CERAMIC CHIP CAPACITOR
€225 CC 220PF+-1%50V NPO 1206 CC 0099.8850.00|PHILIPS_CO 2238 883 18221
. CERAMIC CHIP CAPACITOR
c227 CC 1INF+-1% B0V NPO 1206 CC 0007.7898.00 |PHILIPS_CO 2222 863 *8102
SMD CERAMIC CAPACITOR
TRIMMWERT B820PF - 1.2NF
c228 CC 100PF+-1%50V NPO 1206 CC 00598.8415.00 [MURATA GRMAZ2-6COG 101F BOPT
CERAMIC CHIP CAPACITOR
C230 CC 100PF+-1%50V NPO 12086 CC 0099.8415.00 [MURATA GRM42-6C0G 101F BOPT
CERAMIC CHIP CAPACITOR
€232 CC INF+-14% 50V NPO 1206 |CC 0007.7398.00|PHILIPS_CD 2222 863 *8102
SMD CERAMIC CAPACITOR
NUR VAR/ONLY MOD: 02 43
€232 RG O-0OHM WIDERSTAND-CHIP RG 0007.5108.00 |DRALORIC CR 1206
RESISTOR CHIP O-DHM
NUR VAR/ONLY MOD: 04
C234 CC 330PF+-1%BOV NP0 1206 [CC 0099.8873.00|PHILIPS_CO 2238 863 18331
CERAMIC CHIP CAPACITOR
€235 CC 330PF+-1450V NPO 1206 CC 0098.8873.00|PHILIPS_CO 2238 863 18331
CERAMIC CHIP CAPACITOR
C236 CC 15PF+-1% B0V NPO 1206 |CC 0099.8750.00 |{MURATA GRM42~6C0G 16Q0F BOPT
CERAMIC CHIP CAPACITOR
€237 CC 1,ONF+-10%50V HDK 0603 [CC 0009.4938.00 |MURATA GRM39XTR***K50C500PT
SMD-CERAMIC-CAPACITOR
NUR VAR/ONLY MOD: 04
C240 CC INF+-1% BOV NPO 1206 CC 0O007.7398.00|PHILIPS_CD 2222 863 *B102
SMD CERAMIC CAPACITOR
C245 CC 220NF+=-10%50V X7R 1210 |CC 0520.6850.00 |AVX 1210 BC 224KA 11A
CERAMIC CAPACITOR CHIP.
€250 CC 22PF+-1%50V NPD 1206 CC 0099.8396.00 |[MURATA GRM42-8C0G 220F S0PT
CERAMIC CHIP CAPACITOR
€252 CC 1,5NF+-1% BOV NPD 1208 [CC 0007.7417.00(PHILIPS_CO 2222 863 18152
CERAMIC CHIP CAPACITOR
C254 CC 1,5NF+-1% 50V NPO 1206 |CC 0007.7417.00]PHILIPS_CO 2222 863 18152
CERAMIC CHIP CAPACITOR '
C2556 CC 100NF+-10%50V X7R 1206 |CC 0007.5237.00[PHILIPS_CO 2238 581 15649
CERAMIC CHIP CAPACITOR
C256 CK A7ONF+-5% 25V PPS 2824 001G.6853.00|PHILIPS_CO 2222 394 29474
SMD-FILM-CAPACITOR
€258 CC 47NF+-10%50V X7R 1206 [CC 0007.5195.00|PHILIPS_CO 2238 581 15645
CERAMIC CHIP CAPACITOR
€260 CC 100NF+-10%50V X7R 1206 (CC 0007.5237.00{PHILIPS_CO 2238 5871 15648
CERAMIC CHIP CAPACITOR
C261 CE 1UF +-10% 10V 1206 |CE 0O007.7252_00|SPRAGUE 293D 105 X9 010 b2T
TANTALUM-SMD-CAPACITOR
€286 CC 100PF+-1450V NPO 1206 CC 0088.8415.00 [MURATA GRM42-8C0OG 101F BOPT
CERAMIC CHIP CAPACITOR
€300 CC 100PF+-1%50V NPO 1206 CC 0099.8415.00 |MURATA GRM42-6C0G 101F BOPT
CERAMIC CHIP CAPACITOR
cao2 CC 3,3PF+-0,25 SOVNPQ1206 |CC 0007.8194.00{MURATA GRM42-6C0G 3R3 C50PT
CERAMIC CHIP CAPACITOR
€304 CC 1,BPFOQ,25PF NPG 0805 |CC 0099.6806.00|PHILIPS_CO 2222 861 12188
CHIP CAPACITOR
C306 CC 6,8PF0,5PF NPD QBO5 |CC 0093.2167.00|PHILIPS_CO 2222 861 15688
CAPACITOR
C308 CC 7,8PF0,25PF NPO Q805 [CC 0099.8296.00(PHILIPS_CO 2222 861 14788
CERAMIC CHIP CAPACITOR
C310 CC 100PF+-1%BOV NPO 1208 CC 0089.8415.00 |MURATA GRM42~-6C0G 101