2 CMT Operation in the Frequency Range 1 to 2 GHz

The general information on operation of the CMT given in sections 2.1 to 2.3.2 of the CMT operating
manual is also valid for operation over 1 GHz. The numbers in bold print and italics refer to the figure

in the appendix of the CMT operating manual.

2.1 Frequencies

The frequency is set using the key (f) 5 in the receiver test and (SET f) 6 in the transmitter test. These
keys are the main controls for setting the operating modes of the CMT to the frequency ranges

greater or smaller than 1 GHz. :

2.1.1  Setting the Frequency

(Receiver Test)

For setting the RF frequency of the CMT to fre-
quencies >1 GHz proceed as with 1 GHz. The
frequency is indicated in the frequency display 7
with a resolution of 200 Hz.

2.1.2 Setting the Operating Frequency
(Transmitter Test)

The operating frequency of the CMT for the
transmitter test is set using the key (SET f) 6. It is
indicated in the frequency display 1.

This sequence of operation produces two
effects:

a) The receive frequency on the CMT is set to
the expected transmit frequency.

b) The value entered is used to determine the
operating mode of the RF counter. A fre-
quency =1 GHz activates the direct RF coun-
ter specified in the frequency range up to 1
GHz inclusive. A frequency >1 GHz activates
the IF counter which is capable of deter-
mining the RF frequency in the frequency
range >1 GHz by means of internal search
routines. If only the operating mode of the
counter is selected, it will be sufficient to
enter any frequencies of the appropriate
range.
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e.g. operating mode

RF <1 GHz.
RF >1GHaz: [ 2000 || MHz J[seT¥]

2.1.3  Setting the Operating Mode of

the Counter

By setting the operating frequency in the trans-
mitter test, the operating mode of the counter is
determined at the same time (see 2.1.2).

The two counter modes overiap with respect to
their efficiency in the vicinity of 1 GHz (approx.
50 MHz).

The counter mode f >1 GHz shows the following
special feature:

If the frequency counter is in the operating mode
RF >1 GHz, pressing of the key (COUNT f) 5
activates a search routine which is able to deter-
mine frequencies in the range between 1 and 2
GHz. This frequency is continuously monitored
and displayed for demodulation. Small frequen-
¢y jumps (<100 kHz) are handled by the counter
and demodulator without the need for repeated
pressing of the key (COUNT f) 5. If random
frequency jumps occur in the range between 1
and 2 GHz, the search routine must be
reactivated by pressing the key 5 again.
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2.2 Modulation and Demodulation

Die FM modulation and demodulation capabili-
ties of the 2-GHz CMT models exceed those of
the basic models.

As far as modulation is concerned, the modu-
lation frequency for external signals has been
extended; as for demodulation, a wideband
demodulator has been added. The modulation is
performed as with the basic CMT model.

2.21 Demodulation

For demodulation, either preset the frequency of
the transmit signal fed in by means of the key
(SET f) 6 (thus the operating mode of the counter
is selected automatically) or, if the transmitter
frequency is not known, press the key (COUNT f)
5 first. The CMT is automatically matched to the
level of the transmitter when using the input (RF
IN/OUT) 77.

For special applications, the CMT can also be
adapted directly to the level of the transmitter.
In this case, automatic level control has to be
switched off before by means of 19 SPEC when
using the socket RF INJOUT 77. (18 SPEC: switch
automatic level control on again). The entries to
be made on the CMT for this purpose (SPEC func-
tions) depend on the input level and are sum-
marized in the following table.

Type at at

RF Atten- .
of INJOUT INPUT 2 uation Operation
mod. 77 79

AM | <0.22W <33mV 0dB | 171SPEC 21 SPEC

>°~2§W >33mV | 10dB | 170 SPEC 21 SPEC
>>18Ym‘; >100mv | 20dB | 171SPEC 20 SPEC
>300mv | 30d8 | 170 SPEC 20 SPEC

FM/ | <125W ] <250mv i 0dB 171 SPEC 21 SPEC

aM | >125W

>250mV | 10dB | 170SPEC 21 SPEC
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2.2.2 FMWideband Demodulation
The wideband demodulator incorporated in the
CMT models 53 and 55 can be used for FM
demodulation in the frequency range 40 MHz
<f<2 GHz.

Switching on/off is performed as follows:

Dev. Relationship
FM wideband meter deviation -
of voltage
demodulator .
basic at output
model DEMOD 81

172 SPEC on off 100 kHz 2 5V,

{max. 130 kHz)
173 SPEC on off 100kHz = 2.5 Vg

(max. 260 kHz)

174 SPEC on off
(max.520 kHz)

100kHz = 1.25V,,

175 SPEC off on

100kHz 2 5V,

Prerequisites for switching on and operation of
the wideband demodulator:

¢ FM demodulation

e fc>40MHz

® Adjacent-channel power measurement (ACP)
off

Otherwise, the error message "NOT POSSIBLE" is
output or the deviation meter of the basic modei
is automatically selected.

Remarks on wideband demodulator:

& For wideband demodulation, peak weight-
ing is intended to be used exclusively. This
type of weighting is switched on using 36
SPEC. Automatic switching to rms weighting
at a deviation of 100 Hz (35 SPEC) or exclusive
use of rms weighting (37 SPEC) is to be
avoided with wideband demodulation.

® Switching-on of the IF narrow-band filter
only affects the deviation meter of the basic
model.
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2.2.3 Power Measurement

Operation of the power meter in the frequency
range f >1 GHz is the same as in the frequency
range f <1 GHz. As the power is displayed with a
frequency-dependent correction factor, a correct
power measurement requires a frequency mea-
surement to be performed before. In the opera-
ting mode f <1 GHz (see 2.1.2) this takes place
automatically. A power measurement in the
frequency range f >1 GHz performed at a fre-
quency other than that of the previous measure-
ment requires the RF counter to be activated
before. (Key COUNT f 5 with manual operation.
Likewise, be careful to activate the counter to
ensure an accurate power measurement when
programming the autorun control (CM-B5) and
the IEC bus (C\vi-B4)).

2.2.4 Special Featuresin the 2-GHz

FrequencyRange

Depending on the probe used, the frequency
range of the RF millivoltmeter (CM-B8) covers up
to 2 GHz.

The use of the wideband demodulator in the
frequency range 40 MHz to 1 GHz requires the
CMT to be set to the expected transmitter fre-
quency using the key (SET f) 6. ’

When using the 300-Hz highpass filter (key HP)
27 in conjunction with the wideband demodu-
lator, it is to be noted that weighting of the de-
modulated signal is only specified up to 20 kHz.

2.2.5 Special Functions

The level applied to RF IN/OUT 77
causes automatic level matching in
the CMT.

18 SPEC

Automatic level control according to
18 SPEC is switched off. The control
elements can be set by means of spe-
cial functions (20, 21 SPEC) instead.

19 SPEC

20S5PEC  The RF input signal is reduced by 20
dB.

& at INPUT 2 79 unconditional

¢ an RF IN/JOUT 77 conditional (18,

19 SPEC)
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21SPEC

35SPEC

36 SPEC

37 SPEC

70 SPEC

71 SPEC

72 SPEC

170 SPEC

171 SPEC

172 SPEC

173 SPEC

174 SPEC

175 SPEC

C10,C11,
Ci12,Ci3
SPEC and
C20, C21

SPEC

23

The RF input signal is not reduced.

e at INPUT 2 79 unconditional

@ at RF IN/OUT 77 conditional (18, 19
SPEC)

Though these special functions are
freely selectable during operation of
the wideband demoduiator, it is re-
commended to use 36 SPEC: modula-
tion measurement with peak weight-

ing.

Demodulator control:
squelch on

Demodulator control:
Switch off output signal

Demodulator control:
Connect output signal through

A 10-dB attenuator in the path of the

RF input signal is switched on.

(equivalent 20 SPECQ)

€ at INPUT 2 79 unconditional

@ at RF INJOUT 77 conditional (18, 19
SPEC)

A 10-dB attenuator in the path of the

RF input signal is switched off. (equi-

valent 21 SPEC)

® at INPUT 2 79 unconditional

@ at RF IN/OUT 77 conditional (18, 19
SPEC)

Switch on wideband demodulator
with maximum deviation 130 kHz.

Switch on wideband demodulator
with maximum deviation 260 kHz.

Switch on wideband demodulator
with maximum deviation 520 kHz.

Switch on deviation meter of basic
model (switch off wideband demo-
dulator at the same time).

Increasing the measuring time when
counting in the frequency range >1
GHz does not increase the accuracy.

It is independent of the selection of
the special functions * 100 Hz. This
applies both to the BEAT function
using the AF counter (special func-
tions C10 to C13) and to the RF coun-
ter (special functions C20 and C21).
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3

Maintenance

3.1 Required Measuring Equipment and Accessories
Instrument type Application
) T der No. .
tem Required specifications ype Order No Section
1 RF spectrum analyzer 3.2
1t0 4000 MHz 3.2.2
3.25
2 Modulation analyzer 323
1t02000 MHz 327
328
3 Power meter 324
1to 2000 MHz 3.26
4 Precision attenuator set DPVP 214.8017.52 3.25
0 to 2000 MHz
5 AF generator SPN 336.3019.02 3.27
1to 130 kHz 3.2.12
6 Power amplifier 329
110 2 GHz
50 watts
7 Signal generator SMPD 376.8011.52 329
0to 2000 MHz 3.2.10
modulation capability AM, FM 3.2.11
3.212
3.2.13
8 Vector énalyzer ZPV 291.4012.93 3.28
9 VSWR bridge ZRB2 373.9017.52 329
3.2 Checking the Rated Specifications
3.21  Checking the Harmonics and
Subharmonics
Setting (receiver test) Test
Output voltage 100 mV: Frequency Frequencies to be analyzed
1 R setting on Subharmonics Harmonics
[o] pr
iy f 3, f 2f
Switch off modulation:
— 1001 MHz 500.5 MHz 1501.5 MiHz 2002 MHz
OFF
s 1115 MHz 557.5 MHz 1672.5 MHz 2230 MHz
1500 MHz 750 MHz 2250 MHz 3000 MHz
Test setup 2000 MHz 1000 MHz 3000 MHz 4000 MHz
Connect spectrum analyzer to socket RF IN/QUT
77 of the CMIT.
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The typical ratio to the set CMT frequency is 20
dB for all frequencies to be analyzed. It must not
fall below 12 dB (internal tolerance).

This measurement checks correct functioning of
the frequency doubler. If the basic model works
properly, this ensures a correct frequency setting
and correct FM and M modulation at the same
time.

3.2.2 Checking the Nonharmonics

Setting (receiver test)

Output voltage 100 mV:

I |0 | N | =T AT

Test

Search for nonharmonics at the following fre-
quencies:

1600 MHz, 1600.055 MHz und 159.9955 MHz
{measurement a),

1600.0175 MHz and 159.99925 MHz (measure-
mentb),

1200.00375 MHz and 1400.004375 MiHz
The ratio must always be >54 dB.
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3.2.3  Spurious FM

Setting (receiver test)

Switch off modulation:
Level 0 dBm:

Frequency 1360 MHz:

Further significant frequencies:
1001/1600/1800/1900/2000 MHz

Test setup

Connect modulation meter to RF IN/OUT 77.

Test

Measure the spurious FM by connecting the
CCITT filter and switching on rms weighting on
the modulation meter. It must be <24 Hz.

Rms weighting:
Bandwidth 30 Hz to 20 kHz:
Spurious FIMt <64 Hz, internal tolerance

3.2.4 Setting Errors and Frequency

Response of RF Output Level

Setting (receiver test)

Switch off spurious FM:
Qutput voltage 10 dBm:
[0 ] [[asm [ v ]

Switch off amplitude modulation:
oo I ]

Qutput voltage -20 dBm:

[ Iz ] (o] leam } v, ]
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Test setup

Connect power meter to RF IN/JOUT 77.

Test

Set frequencies between 1000 and 2000 MHz,
preferably 1115 MHz.

The deviation from the nominal value must be
lessthan +1.2dB.

3.25 RF Divider

Setting (receiver test)

Frequency 1800 MHz:
1]
Initial level 10 dBm:

Switch off modulation:

Test setup
CMT Attenuator Spectrum
set analyzer
Test

Set the analyzer to 1 dB/div and reference level
approx. 3 pV with a-bandwidth of 15 kHz .

Carry out the following settings on the CMT and
the attenuator set:
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CMT level A;:ear;:x::izn Tested RF Pern!iss.ible
(dBm) ator set att?:;)ator de\(l:’aat;on
(dB)

10 110 Reference Reference
5 105 5 +0.2
Q 100 10 03

-5 95 5 with 10 +0.35

-10 90 20 +0.4
-30 70 2x20 +0.8
-50 50 40 with 20 +038
-390 10 2 x40 with20 08

The analyzer indicates the same value for all
settings with the deviations specified in the table
referred to the 10-dBm setting.

3.2.6 Fine Adjustment of Level

Setting (receiver test)

Frequency 1115 MHz:
COCC ] ez ] ]
Switch off modulation:

Output level 5.1 dBm:

(s L0 ] Ceem ] [ ]

Test setup

Connect power meter to RF INJOUT 77.

Test

Once the level setting has been applied to the
VAR spinwheel (takes place automatically when
the last setting of the output level is made),
reduce the level without interruptions in two
hundred 0.1-dB steps by rotating the spinwheel
counterclockwise. Check the level jumps on the
power meter. The reductions must be monoto-
nous.
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The deviation from the nominal value is < 1 dB
at-4.9dBmand < £2.0dB at-14.8dBm.

If the lowest value of the fine variation range is
dropped below by mistake, key in the output
level of 5.1 dBm again and then rotate the VAR
spinweel counterclockwise again.

3.2.7 AFFrequency Response of FM

Modulation

If the doubler works properly, proper function-
ing of FM and ®M modulation is ensured. This
measurement only checks the extended modula-
tion frequency range.

Setting (receiver test)

Modulation deviation 100 kHz with 1 Vgus:

(o ] [krz ] [ext ] [1vams EXT |

RF frequency:

1] [anz ][ £ ]

Apply the following frequencies via the socket
MOD EXT 82: 1, 10, 20, 50, 100, 130 kHz

Test setup
Set the modulation analyzer to a large enough
AF bandwidth (200 kHz) and connect to RF

INJOUT 77. A modulation generator connected
to MOD EXT 82 is used for modulation.

Test

The AF frequency response maybe3 % (< £ 1.5
%) for AF frequencies stated before.
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3.2.8 AM Modulation

3.2.8.1 Frequency Response of Modula-
tion Depth

Setting (receiver test)

Frequency 1115 MHz:
Modulation depth 80 %:
Level 0.1 dBm:

Lo JC 10 ] [eam ] v ]

Set the following AF frequencies:
50 Hz

(5] [ ](kz | [armri ]

300Hz 1kHz
4 kHz
25kHz

Test setup

Set the modulation analyzer to a large enough
AF bandwidth and connect to RF IN/OUT 77.

Test

The AF frequency response of the measured

modulation depth may be 6 % (*3 %). It cannot
be adjusted (internal tolerance).

3.2.8.2 AMError

Setting (receiver test)

Frequency 1115 MHz:
Level 0.1 dBm:
Lol ] [aem 1w, ]

AF frequency 1 kHz:

] [Az_ J[arinT1 ]




Set the following modulation depths:
5%

10 %, 30 %, 80 %

Test setup

Adjust the modulation analyzer to an AF band-
width of 300 Hz to 3 kHz and connect to RF
IN/OUT 77.

Test

The deviation of the set modulation depth must
not exceed 10 % of the set value *0.5 % addi-
tional modulation depth error (resolution),
taking into account the frequency response
determined in section 3.2.8.1 (internal tole-
rance).

3.2.8.3 AM Distortion

Setting (receiver test)

Frequency 1115 MHz:
GG ] [wne ] (7]
Level 0.1 dBm:

Lol 1] Leam 1w ]
AF 1 kHz:

[ ] [kvz J[arinT1 |

Modulation depth 80 %

(8] lo T [t |

Test setup

Connect modulation analyzer to RF IN/OUT 77.

Test

The distortion is <3 % (internal tolerance)
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3.2.9 Power Meter

Setting (transmitter test)

The power measurement is selected by pressing
the POWER key.

Test setup
Microwave
3dB 1 power
meter
i RE 3
ignal
generator povlyfe_r \
amplifier H .
{
q3dB ~— 77 CMT

To achieve the accuracy guaranteed in the data
sheet, make sure that the coaxial 50-Q resistor is
connected to the socket RF-30 dB 177 on the rear
of the instrument and that each power measure-
ment with a frequency deviating from the pre-
vious measurement must be preceded by a fre-
quency measurement. The correct impedance of
the connection from the output of the power
amplifier to the CMT and to the microwave
power meter is of great importance to the power
measurement. An attenuator at the end of the
cable near to the CMT or the microwave power
meter improves the impedance conditions. A
low-distortion RF signal is required for the test
(use a lowpass if applicable) since the CMT power
test is based on a peak-value measurement.

Test
Frequency
Power
1200 MHz | 1500 MHz | 1800 MHz | 2000 MHz
5 mw +2dB* +2dB* +2dB* +2dB*
100 mwW t1d8 t1dB +1d8 *1d8
+ 1 digit + 1digit + 1 digit +1digit
50w +1d8 *1d8 t1d8B *1d8
+ 1digit +1digit + 1 digit + 1digit

* internal tolerances

Record the test parameters listed in the table on
the microwave power meter for an unmodulated
test signal and compare with the results on the
CMT. The table lists the maximum deviation from
the nominal value determined on the microwave
power meter.
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3.2.9.1 VSWR of Power Meter

Setting

Asinsection 3.2.9, but additionally press the key Vg OFF (RF level off).

Test setup
VSWR bridge
ZRB2
> RF INJOUT 77 CMT
|
l, Vincident T l Vreﬂected
10dB Signal 10d8
generator
A 8
Vector analyzer
ZPV-E2
Test:

Measure the standing wave ratio (Viesi/Vinc)? between 1000 and 2000 MHz. It must be <1.5. For

frequencies between 1 and 1000 MHz itis <1.3.

3.2.10 RF Counter

3.2.10.1

Setting (transmitter test FM)

Set the counter to 2-GHz mode:

Select RF counting by pressing the key COUNT f.
Select the socket RF IN/QUT 77 by pressing the
key INPUT SELECT.

802.2020.53

Counter Accuracy and Sensitivity at Socket RF IN/OUT 77

Test setup

23 SPEC: signal flow—3=

22 SPEC: signal flow=s—

10 MHz REF 109 10 MHz REF

CMT RF generator

RFIN/OUT 77 T “

Feed in unmodulated signals between 1 and
2 GHz.

Test

The counter must work properly (£ 100 Hz
deviation from RF generator) atlevels >20 mW.
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3.2.10.2 Counter Frequency Accuracy

at Socket INPUT 2

As opposed to the measurement in section
3.2.10.1, the INPUT SELECT 78 key activates the
socket INPUT 2 79 in this case.

The counter sensitivity lies at voltages =10 mV.

3.2.11 Checking the AM Meter

Setting (transmitter test)

Presetting of CMT to AM:

Preset the RF frequency via the key SET f, e.q.
2000 MHz:

[21Ce] (o 1lo] [mrz ] [erv]

Test setup

Feed 80 % amplitude-modulated signal with 100
mV into socket INPUT 2 79.

Test

The same AM demodulator is used as in the fre-
quency range <1 GHz.

The AM demodulation in the frequency range
>1 GHz includes one more RF converter stage
which is checked in a sample test at RF = 2000
MHz, AF=1kHz and AM = 80 %. The error may
be max. 6 % (internal tolerance).

Checking the spurious AM
Set the signal generator to "unmodulated”. The

residual AM may be max. 0.06 % (with CCITT
filter).
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3.2.12 Checking the Wideband

Demodulator
Setting (transmitter test)
Using the key SET f, the following frequencies
are set:

600 MHz, 1001 MHz, 1500 MHz, 2000 MHz.

The wideband demodulator is selected using

172 SPEC (130 kHz deviation)
173 SPEC (260 kHz deviation)
174 SPEC (520 kHz deviation)
Test setup

A frequency-modulated signal is fed into the
socket RF IN/OUT 77 with 1 V. Connect an AF volt-
meter to the DEMOD output 87.

Checking the AF frequency response

The check is carried out at 2000 MHz, 25 kHz
deviation, type of weighting PK +-/2, 172 SPEC
and is made both on the display and on the
output DEMOD 81. The AF frequencies cover the
range from 1 kHz (reference for DEMOD output)
to 130 kHz.

Frequency response: upto 20 kHz: <2%
upto 100 kHz: <4 %
upto 130kHz: <7%

Checking the linearity

The check is carried out at 2000 MHz, 1 kHz AF,
type of weighting PK +-/2, 172 SPEC and is made
both on the display and on the DEMOD output
81. The deviations cover the range from 0 to 130
kHz (reference for DEMOD output: 6.5 Vo).

The linearity error (from Af >10 kHz) and the
frequency response determined before must not
exceed the following values:

upto 20kHz: <3%
upto 100kHz: <5%
upto 130kHz: <8%
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Checking the spurious FM

The check is carried out at the RF frequencies stated above, with the 3 limit values of the
measurement range (172 to 174 SPEC) and with or without CCITT filter.

The check is performed using an AF voltmeter connected to output DEMOD 81. Rms weighting in

the range from 20 Hz to approx. 130 kHz is used.

The scaling referred to the DEMOD output is as follows:

3.54 Vs for 100 kHz deviation (172 SPEC)
1.77 Vims for 100 kHz deviation (173 SPEC)
0.88 V,mms for 100 kHz deviation (174 SPEC)

The measurement on the display is performed using 37 SPEC (rms weighting).

The maximum spurious FM values can be obtained from the following table:

with CCITT without CCUTT
DEMOD Readout
f = 600 MHz f>1GHz f= 600 MHz f>1GHz f= 600 MHz* f >1GHz*
172 SPEC <12 Hz <24Hz <120Hz <200 Hz <150 Hz* <300 Hz*
173 SPEC <12 Hz <24 Hz <1.so Hz <250 Hz <200 Hz* <400 Hz*
174 SPEC <12Hz <24 Hz <200 Hz <300 Hz <250 Hz* <500 Hz*

* internal tolerance

3.2.13 Checking the Deviation Meter of the Basic Model

Checking of the deviation meter of the basic
model (175 SPEC) is described in section 3.2.22 of
the CMT operating manual. This measurement is
intended as a sample check of the deviation
meter, taking into account the additional RF con-
verter stage.

Setting (Transmitter test)

Switch on deviation meter of basic model:
[5]

Transmitter frequency 2000 MHz:

Select deviation measurement:

Rms measurement with deviation <100 Hz:
L3 I[ 5 f{spec]

Switch off CCITT filter.

802.2020.53

Test setup
Feed an RF signal of 13 dBm that is frequency-
modulated with 1 kHz AF and with 25 kHz

deviation {or an unmodulated RF signal) into
socket RF IN/OUT 77.

Test

Measurement of spurious FM (RF signal unmodu-
lated)

The spurious FM is <64 Hz (rms).
Deviation measurement (RF signal with1 kHz AF,
25 kHz deviation)

The erroris <3 %.
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3.3 Performance Test Report

Rohde & Schwarz Date ....ovvvenenneenen.
RADIOCOMMUNICATION TESTER CMT Name ....................
Order No. 802.2020.55
SerialNO....cccooeeeeeenn.
Measure-
Item Characteristic ment in Min. Actual value Max. Unit
Section
1 Harmonics 3.2
2002 MHz 12 —oam —_ dB
2230 MHz 12 momn —— dB
3000 MHz 12 ——— — dB
4000 MHz 12 J— —_— dB
Subharmonics 1/2 f
500.5 MHz 12 - _— dB
557.5 MHz 12 ——- — dB
750  MHz 12 - — ds
1000 MHz 12 I —_ dB
Subharmonics 3/, f
1501.5 MHz 12 omen — dB
1672.5 MHz 12 aoen —— dB
2250 MHz 12 — dB
3000 MHz 12 —eee —_ dB
2 Nonharmonics 3.22
1600 MHz 54 o —_— ds
1600,055 Mkz 54 e — dB
1599,955 MHz 54 nme ——— dBs
1600,0175 MHz 54 o e dB
1599,9925 MHz 54 nee — dB
1200,00375 MHz 54 ——- _— 48
1400,004375 MHz 54 — dB
3 Spurious FM (CCITT) 323
1360 MHz —onm - 24 Hz
1001 MHz —— o 24 Hz
1600 MHz —_— e 24 Hz
1800 MHz — onan 24 Hz
1800 MHz e momm 24 Hz
2000 MHz —— o 24 Hz
without CCITT
1360 MHz —_ 64 Hz
1001 MHz —_— 64 Hz
1600 MHz — - 64 Hz
1 800 MHz J— —— 64 Hz
1900 MHz e ——ee 64 Hz
2000 MHz e - 64 Hz
4 RF outputlevel 10 dBm 324
1001 MHz 8.8 weom 11.2 dBm
1115 MHz 8.8 ame 1.2 dBm
1500 " MHz 8.8 e 11.2 dBm
1800 MHz 8.8 - 11.2 dBm
2000 MHz 8.8 e 11.2 dBm
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Measure-
tem Characteristic mentin Min. Actual Max. Unit
Section
4 RF output level -20 dBm 3.2.4
1001  MHz -21.2 v -18.8 d8m
1115 MHz -21.2 e -18.8 d8m
1500 MHz -21.2 o -18.8 dBm
1800 MHz -21.2 ome -18.8 dBm
2000 WMiHz -21.2 amen -18.8 dBm
5 RF divider 3.25
Deviation from nominal CMT level
10  d8m Reference
5 dBm -0.2 - 0.2 dB
0 dBm 03 oo 0.3 dB
-5  dBm -0.35 wome 0.35 dB
-10  dBm -0.4 R 0.4 dB
-30 dBm -0.8 R 08 dB
-50 dBm -0.8 e 0.8 ds
-90 dBm -0.8 . 0.8 dB
6 Fine adjustment of level 326
-49 dB -1 e +1 dB
-148 dB -1 +1 dB
7 AF frequency response 3.27
of FM modulation
AF 1 kHz 96.5 Reference 103.5 kHz
10  kHz -1.5 - 1.5 %
20  kHz -1.5 oo 1.5 %
50 kHz -1.5 ——- 1.5 %
100  kHz -1.5 R 1.5 %
130 kHz -1.5 amon 1.5 %
8 AM modulation 3.28.1
Frequency response
50 Hz -3 e 3 %
300 Hz -3 e 3 %
1 kHz 76.8 Reference 83.2 %
4 kHz -3 ——- 3 %
25 kHz -3 o 3 %
R %
9 AM error 3.28.2
5 % -10 o 10 %
0 % -10 e 10 %
30 % -10 e 10 %
80 % -10 ——— 10 %
10 AM distortion 3.283 — —— 3 %
11 Power measurement 329
5mw
1200 MHz -2 e 2 dB
1500 MHz -2 e 2 dB
1800 MHz -2 oo 2 ds
2000 MHz -2 oo 2 dB
100 mW
1200 MMz -1.1 —ane 1.1 dB
1500 MHz -1.1 mame 1.1 ds
1800 MHz -1.1 amam 1.1 dB
2000 MHz =11 - 1.1 dB
S0W
1200 MHz -1.1 o—— 1.1 dB
1500 MHz -1.1 - 1.1 dB
1800 MHz -1.4 — 11 dB
2000 MHz -1.1 e 1.1 ds
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Measure-
item Characteristic mentin Min. Actual value Max. Unit
Section
12 VSWR 1to 7000 MHz 3.29.1 — e 1.3 —_—
1000 to 2000 MHz — e 1.5 —_—
13 RF measurement 3.2.101
1000 MHz 20 e —_ mw
1500 MHz 20 —een — mw
1800 MHz 20 e — mw
2000 MHz 20 - —_ mw
RF measurement 3.2.10.2
1000 MHz 10 e —_— mV
1500 MHz 10 oo _— mv
1800 WMHz 10 mee — mv
2000 MHz 10 man —_— mvV
AM meter 3.2.1
spurious AM (CCITT) 75.2 —— 84.6 % AM
e e 0.06 % AM
14 Wideband demodulator 3.2.12
AF frequency response
1 kHz -2 —— 2 %
10  kHz -2 e 2 %
20 kHz -2 e 2 %
50 kHz -4 e 4 %
100 kHz -4 e 4 %
130  kHz -7 7 %
Linearity
10  kHz deviation e - - kHz
20  kHz deviation aome e - kHz
50 kHzdeviation e e e kHz
100 kHz deviation omm mm ——— kHz
130 kHz deviation e e am— kHz
Frequency response with linearity
error at AF
<20 kHz -3 —emn 3 %
<100 kHz -5 - 5 %
<130 kHz -8 e 8 %
15 Spurious FM 3.2.12 172 SPEC 173 SPEC 174 SPEC Unit
with CCITT
600 MHz <12 <12 <12 Hz
1001 MHz <24 <24 <24 Hz
1500 MHz <24 <24 <24 Hz
2006 MHz <24 <24 <24 Hz
without CCITT (DEMOD)
600 MHz <120 <150 <200 Hz
1001 MHz <200 <250 <300 Hz
1500 MHz <200 <250 <300 Hz
2000 MHz <200 <250 <300 Hz
without CCITT (readout)
600 MHz <150 <200 <250 Hz
1001  MHz <300 <400 <500 Hz
1500 MHz <300 <400 <500 Hz
2000 MHz <300 <400 <500 Hz
16 Deviation meter of basic model 3213
Deviation measurement 2425 - 25.75 kHz
Spurious FM —_ . 64 Hz
802.2020.53 3.11 E-2







4 Service Manual for Complete Instrument
(see circuit diagram 802.2020 S, sheet 2)

Refer to the CMT service manual except for the modified module “Output stage 2 GHz" and the two

newly added modules “Output amplifier” and "2-GHz wideband demodulator”.

802.2020.53 4.1 E-1



SHUN jeuoidung zHH-7 jO Emhm@_ﬁ b plellei m,u.v.m_u_ H
809X
01
— | W —C
) — |- [
[ t N4 ] I a
v /
owsq {013U03
P V“ [ELEY!
uoinas Bojeuy
207 L X Z209X% L09X pre-c- . 509X gLax
| £508
806X 606X £06X
/.
ZHW 000L O L 4y ¢ INdN1
b4 o b
HIN D00L O b0 4y | S— T C
0NnUoY
o16x o 244 000z 02 08 4y H06x
1en33 roo--- r--—-=-"
o W @ 8p oL
191UNod> b P
o1 ZHIN 0Tt i l 4
2 01 5¢ 1 .
HIN 00Z 01 510 d7 ap 0z 8p 01~ 2f
EL]
S06X
01 07 zHD <4y 395 JolenusIEpuz
qLeix
.noE_\“M M EEES
puea Fil 3.
v06X 4’ -IPIAA
> |CJ3U0D + 10je|npowsp
teubis \:n_aam pueqapim
‘powsg oot uron H9-2
£06X 306X OLx
EL] A
ZHIN 0001 01 005 91 i j m
Anpgedes 7 _ @
ZHIN 000L 1 LE uonenpow | e [
3% J018NU3Y
FETLENING Ym saz18a1uAS / ¥ ! W E
xaldng ﬁ o
? 1 e v 0s =
! ZH9Z froad
1 121Hdwe puergapPIAA 44 ]
ZHIN 0001 ©1 1€ 2beis inding o




Fur diese Unterlage behalten

BLS

802.2020 FS

Zeichn.-Nr.

wir uns alle Rechte vor.

@ W12

Lo
zum Analogfeil A6 X608
To analog section A6 X608

A
w3
f —
X406 -
AL
Ausgangsstufe

§ Oufput stage

,_ Verdoppler

- Doubler PIN modulator

. Oberwellenfilter
Pin-Hodulator Harmonics filter I N ,\ 1 [\ I
1 PIN modulator ® e { T
5 L/// 2 L |
X410 A % - : .
| d TE
&
P1 ! P3 P24 PS PLO P41 P42
L ”L X24 L.
\ | N&70
I 1 N/' ﬁ 47
132MHz 32MHz _/-—4
RF IF ®
L\ ‘\ & -\ — ]
132MHz l/ I |
LO
P36 . p37

P38

X405

100MHz

W11

PF 095.4115-0781




Fur diese Unterlage behalten

BiS

8022020 FS

Zeichn.-Nr. ___

wir uns alle Rechte vor

2 - 4 3 4 A 5 6 7
LO
zum Analogteil A6 X608
To analog section Aé X608
A
W3
[
X406 -
AL
Ausgangsstufe

g Qutput stage

_ Verdoppler

b Doubler PIN modulator

. Oberwellenfilter
Pin-Modulator Harmonics filter N NN 1* ™ ™
1 PIN modulator ® e T
f L 2 L L
@ W12 X410 ~ % R ‘ I
o
| 7 I ‘.
P1 1 P3 P24 PS P40 PL1 PL2
& l X24 P32
|
" N&70
i . A
132MHz 32MHz _/—‘
- N~ — RF IF — ®
132MHz L I
Lo
P36 P31 P37

Xb05

@ - 160MHz

W11

PF 095.4115-0781




8 9 10 11 y U 12 13 14
A17
. Eichleit
Ausgangsverstarker Alfcreilu;?(?r
Output amplifier
! Uberspannungsschufz
I I Overvoltage profector
_{> x2
X402 I X221 W2 I 07600 |0/600 10201 10/10 0/5 I Z& e \ W1 i
sl dB dB dB dB dB 1. b i | X
l " Ri = 500
S7 50W max.
%406 | X224 14.dB 1hdB F——
\l/
xor | |
) AM-Modulationsteiler
58921”5_'1?5 AM Moduiation divider
eve wiager
A
P27
A3 ¥
Stromlauf gilt fur VAR 53, 55
Circuit diagramm is valid for model 53, 55
1KSA Tag Name Benennung . R . Zeichn.-Nr. Blatt-Nr
Bearb | 1087 0 Radiocommunication Tester 7 | 8022020 FS 5
ROHDE & SCHWARZ Gepr | ' w8l
208 AQ%F&?&%& Datum  [Name] £0% Aﬁﬁfg,ﬂ% Datum |Namef Norm ‘zu Gerat: (MT reg. i. V. 802.2020 V Ierste Z.
?L, SV | 10 11 y 5 | 12 ! 17 | 17/




Fir diese Unterlage behalten

802.2020 FS i

Z.eichn.—Nr__

wir uns alie Rechte vor.

1 2 - 4 3 4 A 6 7
= __I
Uberspannungsschutz
Overvoltage protector
“ W1 J\__ £ v 05 |__Jorn 0/20 0/40 0760 w2 RF-Synthesizer Output ] ‘ﬁ‘—{>—"——'—'
RF in/out d8 db dB dB dB AL X401 w15
LdB LdB }— oT0
| 12dB
217 Ll 14dB 14.dB Regelung
RF-30dB A17 Control section
| 37 Eichleifung Lﬁ X906
o Attenuator -
: |
I l —]
| 213 | : X
120MHz
RF Power WZSl l
X27 I Ve - X41/16 Kom.
Indication | Power N
0,5
| | i~ L e ot [
| 3MHz .
X901
Zk X909 X908
T |-0e8 S 1.
e e —] X >_. l X609
/I i /! i . ¢ ® RF
/ A \ / i D
X902 ~-10dB -20dB
2. Input re® 0/2008
~508 X604 | T — - <
| 1048 By n A > 6B >t
:
X903 X601
/ Bt
2GHz-Breitbanddemadulator
2G6Hz Broadhand-Demodulator
S
— l l> B {> # PIN-Regelspannung
PIN control voltage
/ Mono-
flop
X610
A fa)
X1A1
Zum Digitalteil
Te Digital section SR
PF 095.4115-0781 1 2 ! v 3 4 l 6 7




A 4 } 10 ; 11 12 14
| AT Digita'tei 7@ | /
I {nur Zahlerteil} 7070

{only counter section) BLA4/Sheet 4
fell
serisl. 2 (pU
parallel
+ \ 4
) EIN 4 L A B
HF-Zahter N
RF-Counter l < N L‘*‘l
D 8 ECL 16 16 16 ‘ -
X610 1 o 1 o 1 o 1 Timer @
3 r - ;
7 : ] s
UL g S
o a
Benod X904
Gate Reset & & emad Sig. .
\ < m % 8
A i
@ 0/6dB
Clock Takt1  Takt 2
zu BL1 / To Sheet 1
C
N .
130kHz
; 0/20dB Zk
Zu/To
NKL-Messer/ACP meter
ikl A91 / X918 I X1218 X905 ]
W20 )
X608 X606 X1.20A X602 r
A6 AHB{OQTEH 2048
Analog section /
2 o
— z
[
7 V " o—1 %
al 1 1 75045
700N, — o 455 ki _ un £ 20kHz /1 j
I FM Demeod
10d8 D NF-Aufbereitung =@
AM Demod AF processing 70/To
— B} D BL4/Sheet &4 |
—— AM DC
-(®
Stromtauf gilt fir VAR 53, 55 Zu/To
Circuit diagramm is valid for model 53, 55 Bl.4/Sheet 4
KSA Tag Name Benennung . . . Zeichn.-Nr. Blatt-Nr.
. Radiocommunication Tester 4
11087 L0 802.2020 FS
ROHDE&SCHWARZ Gepr ‘ v. Bl
Wittaiong Datum |Namef] 275 Andgrungs: Datum [Name} Norm | 7u Gerat: reg. V. 8022020 V | erste Z.
10 ! 11 | 12 19 I 1/




RO2 2070

¥ & w -
ur tur FAR SS ; i
o o | MEMORY |
fiv for moge: 55 ‘ Iar. : RE- MOD EXT MOG GEN
’ c iVottmeter Prone Ri =10 kQ Ri ~ 00
i Fronfplarte i
B i }——!——q ,.__:i_ajw Sy Y Y Y —Yt : : : - : -
- {B1) X6} I‘i X7 |- X4 T (X5} (‘"L|
A21 30311 ! l C % 4 4
Jszittosxop i A24) 80370 (A10) 802 366: “s/uhre !
JeEsiope i : Jszitiosweps { Anzeige/ Tastalur o |
3 ! i i Osciioscape/Ray 3 | Oisptay /Xeyhoaro (X143 uof;/g_w |
£ = I J | | i |
L5 I . !
I ’__l { SRS = '
1 1 l ;
e Hr |
210 == k= Uxio) b REL) N vy So— |
4 S RO A R
R G M (W5 =1 | ]
2 I
B RN |
3 RS B~ '1 |
\
i / ‘ i
3 / ‘
iX216) 1 14 | L js I !
— ‘—I s | ;
o W52 A AR | g |
L [ @« f
r “(xzm ey K210 £z ' <z |
) r>\ \\r | > g < o i - "
e 6 0 & o o o ® > 3= } ;}:) 3 N E ; ==
B2 65 43 1ot 2 B |
X217) AT Rl s |
i | |
* f
{A25) 293120 | I
SCOPE | W3A
| )
X215 | who (W20] L55kHZ
P et} O —— P I —_— O
— I o w15 i 0.4...... 1000 MHz ] I
f :
(X211 | 1 | I l
p= =y | . | ! Wis f
) ] x
F r ! £ ! ; L 1
(x21) | [ | w23 ol Wil I _1 w23 ohne tMT
. ' | | | 8" e | S| w23 without (MT
50 L L1 ! W24 mit CMT-E
(A26)803'12§7 | ( (T L Je ¢ ( rdy Qo <+ C .‘ﬁ (‘L «+ fL (‘L W26 with CMT-
X/Y Zeichenerzeugung | I N.l ,_1 1 1 I —T\It i i 1 i I
X/Y Marker generation ! / [ahe / 3 g‘ z‘
Tl = = | It e B biife il | b
v . R DL 11 1 L 3 s S SIS | SN | S | E—
| [ oo e = 5 5 3 53z 33| [ | s oz 2 = |
T T T — - e < % 2% 2 X XXX X=X | (AS2) cme88  so3sens | X 0% < E2
l HF -Millivoltmeter [ | |
l“““‘“—‘"'—"““’“‘“_‘—“‘ | RF-Millivoltmeter | | (A91) MT-Bs 8037810 |
B X1 | Nachbarkanal-Leisfungsmesser i
K24 ; i g E A7 Digitalted A6 Analogret ‘—‘[‘———'_—“‘“—‘——““"‘—r—J Adjacent-channel power mefer
24 )“‘-—11 (AT1) cn-8e , 303 3?“’ Digitat section Analog secficn ¢ ! ! l
IEC-Bus/Steuerinterface P K j— > | |
) H 807 4517 802.8435 U S
| EC-Bus/Tontrol inferfare X2} 7 | |
x23 1| X1
25 3] | (ASY) tis7 so3zes { L —— e
| —_— E 2. NF-Synthesizer | ¥ ]
2nd AF-Synthesizer ) pmm—————————— i —_—;
I - o — ] rL x2) 1
e R R
il T ' ! | |
9] (A72) CoBs 80333 Zh b s ] (A92) CM-BT 8034610
Abfautsteverung/Oruckerinterface >~ i = (X2) = i I ] OTMF-Auswerter |
- 1 )!H Auto run control/Printer interface i > AS 8025713 an: ol ' OTMF gecoder |
- X2 (’ ‘i 1. Modulationsgenerafor - - ‘ ’
36 71—(; ba st Mod generafur 5: janoe ] ’
‘{' T T T T T T T T x1) X1 X1 - L . X1 T J
1 T I N
: I —1A32/B32 — A3/B32 T 1a32/832  Al/BtT NalZLe
ol = i T A/BIF== S = Al/B1 T 1 I 1 Al
S i X58) XS 7 IX56) (X55)
3! (>
T
Z| &
Untersicat
Bfocm‘ view .
12 35T
Vi [X8)
) W25
X271 )
G RF Power
indication
TTL)




~ Klebekanie fur Bruckerzeugnis.

urch diese Zone moglichst nur Lerrungen fuhren

¥
RF
2. nput DEMOD .
Riwson | SIGN o
—— i v r 4 \’I‘I'l =
Txa Q3 q
W1
i
N
ol 3 o AYT 024223 J(Xz
| x| = % W13 9.4 10DO0MHZ — Eichleitang — Wik - I
~ Attenuator — :L'—C (S
T RF-30dB
{xan
i — 10MHz =
; 1 16 X41 -
WZA\IE 1 I REF 10MH
1]
EE‘MS 843.34L50 _?(221
Verstirker/Amplifier
X222 X223 X224 r A8 Retatel
ower supply
\i/ \i/ \i/ / 8022814
W3 NN N -7
RPNV .y
| I =
- R I N Y i i = e 100MHz
e ] \ ( ]
! l ! { % - 10 MHz II
z F z
| - b B f |
I | w23 ohne CMT-B6 o + "y 1 lway T T 100tz l
| S| w23 without CMT-B6 2 | | | E S S s <00, T000rTe !
1 W2k mit CMT-Bs It | |
(ﬂ\ (it W24 with CMT-B6 Lol L4 J‘ L4 (h (i (j:\l J ] (h (jt (I (h (’ W12 ¢ IWH ( Iww (1‘{\421 (‘:tw()
N N L \
_ Lttt h It hh b LI [ | 1
© = 1 T2 2 mayy 2z g B [ X939 X932 7’(9317 s 3 8 b=y EA 2 = 3 3 3 S
o o> l > o o g A o A X & = ~ - ~ ~ - ~ ™ o) m m m
<D
6 8037810 | % f II
arkanal-Leistungsmesser
:nt-channel power mefer |- A9 2 GHz-Breitband demod. I {A93) M-B9 8036013 ] AL 2GHz Ausgangsstufe A3 HF-Oszilator
‘ l Ouplex Modulationsmesser I 2GHz autput stage RF-oscillator
| 8344712 | Duplex Modulation Meter l 8433015 802.8835
l | Wi |
(X1) ] | | A
______ — |
i f l
[
X2) 71 II | ![ 1 2
] CMT-B1  803.6916 > f . 5%
8034610 II | l ‘ 0XCO Referenzoszillator ! E ; S - z T8 E §
Auswerter ' | | | OXCO Reference osciliator | P 7 ?°¢ 9 P 29 ¢
Jecooer l I enthatten in VAR 56, 58 l I gnfhalfeq n VAR 56, 38 I
l } included in model 36, 58 l L—.I-T—[UdEd n Model 56, 58 1 (W51 (W50) (Wi9) T
dv__ 1 — X rl - (X1 X1 g1z
N e i r o
lsaen F *\1}32/532 F 1a32/832 | e T VY2 E = Ax/837 12 ; A 123 4 ETha
I A1/B1] il A1/B1T ] AvBIY— 3 A1/BTE =Y Hﬁﬁ ﬁﬂﬁ ﬁﬁﬁ S| e
£55) [X5¢) {X53) (X52) {X51) VP bl/bly 1
{X61A) {X618) (X62)
A100 Motherboars
8022714
T
Stromlauf
| VAR 53, 5
BT, )
i“”l””l“! ! ! ! l I ! 1 Circuit diac
0] 1 2 3 4 £ model 53,
"* . — — VERKLEINERUNG
A 38951 9.87 1 (o 1KSA “og Name Benennung Zewchn Nr
B 38951 10.87 | 1B Bearn 487 0 ioc 4 H ~ =
ascHwarz | 5510 : — Radiocommunication Tester 802 2670 S
207 Dat N 2od “lgerunas Dat N Norm - - " B
8 Y \ 3 0 i v - s - 73"“"’ ks B — 2u Gerar EMTm o3 v 8077000 V ersf:ﬁ



834.4712.02

&

ROHDE&SCHWARZ

Service Documents
Wideband Demodulator’
834.4712.02

E-1






Contents

R RU RV RT RV
B e T TS SUEE N "
NOYUT W N —

5.2

521
52.2
5.23

524
5.2.5

53

5.4

5.4.1
54.2

834.4712.02

Service Manual “2-GHz Wideband Demodulator”

Circuit Description

Switching the RF Input (K1 to K7)

Converter Stage (K7 to K8)

2nd Converter Stage (K9, N210, U110, N130)
Counter Conditioning

Wideband Demodulator

Demodulated Signal

LO Paths

Checking and Adjustment

Checking DC Voltages and Currents

Checking RF Signal Paths without Frequency Conversion
Checking RF Signal Paths with Frequency Conversion
Checking and Adjustment of FM Demodulator
Checking and Adjustment of Counter Path

Troubleshooting

interface Data

Hardware Interface
Software Interface

Component lists
Circuit diagrams
Component layout diagrams

Page

5.1

5.1

5.1
5.1
5.1
5.2
52
5.2
5.2

5.4
54
55
56

5.7
5.8

59
59

59
5.11

E-1






5 Service Manual “2-GHz Wideband Demodulator”

(See circuit diagram 834.47125)

5.1 Circuit Description

5.1.1 Switchin? the RF Input

(K1to K7

The input signals for this functional unit cover
the frequency range between 0.4 MHz and 2000
MHz with a dynamic level range of approx. 40 dB
for each input.

The 10-dB input attenuator at X901 serves to
correct the offset in the dynamic input range so
that, after the first relay, the dynamic range
covers 5 to 500 mV for quantitative measure-
ments.

The signal can be switched over for the following
purposes:

Frequenc 0.4t032 320 1000 1000 to
quency MHz MHz 2000 MHz
Narrowband to X903 to X903 to K3
EM
Wideband FM | not possible to K3 to K3
DM or AM to X903 to X903 to K3

Signal processing via X903:
See analog unit.

Signal processing via K3:

The controller in the test assembly cuts in or out
the 10-dB attenuator (K3 and K4) and the 20-dB
attenuator (K5 and K7) so that 30 dB of the total
dynamic range of 40 dB are absorbed. The
controller obtains information on the level
either from the user via special functions or from
the power meter.

5.1.2 Converter Stage (K7 to K8)

Frequencies below 1 GHz are not converted in

the first converter stage. The converter stage is
bypassed by means of K7 and K8.

834.4712.02

Frequencies above 1 GHz are converted to the IF
by converting twice with the same LO frequency.
The first of the two conversions is performed
with U100.

Example:
Input frequency: 1500 MHz
IF to be obtained: 0.455 MViHz

1st conversion:

1500 MHz - 749.7725 MHz = 750.2275 MHz
(RFin) (LO) (1stIF)

2nd conversion:

750.2275 MHz - 749.7725 Mz = 0.455 MHz
(1st IF) {(LO) (2nd IF)

Equation of formation:
fw = (fin-fig) 1 2

The 2nd IF to be obtained is 455 kHz for
narrowband FM and wideband FM (130 kHz
deviation).

The 2nd IF is 910 kHz for wideband FM (260 kHz
deviation) and 1820 kHz for wideband FM (520
kHz deviation).

In the case of narrowband FM, the second con-
version is performed on the analog unit. In the
case of wideband FM, it is performed on the very
same module.

5.1.3  2nd Converter Stage

(K9, N210, U110, N130)

The 1st IF generated in the 1st converter stage is
either taken via K9 and X908 to the analog unit
(relay position 14: narrowband FM for RF >1
GHz, relay position 8: narrowband FM for RF < 1
GHz) or converted to the 2nd IF with U110.

The 2nd IF is divided up between the wideband
demodulator path (LP 2.5 MHz, L103 ...} and the
IF counter path (LP 120 MHz, L107..).

5.1 E-1



5.1.4 CounterConditioning

The counter obtains the signal either from the
2nd converter stage or via X909 and N250, N240
from the analog unit. In the latter case, the sig-
nal is already controlled to a constant level.

The signal coming from the second converter
stage passes the signal path V250, V251, N220,
N230 and is taken via K10 to the counter which is
connected to X910.

The signal path from V250 to N230 includes a
level control ensuring a constant counter level.

Test point: V207/|
Controller: N200, 210

Control element: V250 and V251
(Dual-gate MOS FET with gain setting at G2)

5.1.5 Wideband Demodulator

The 2nd IF is amplified in V600 and V601, limited
to TTL level in N600 and, in D620 and D630,
taken through a divide-by-4 (for IF 1820 kHz),
divide-by-2 (for IF 910 kHz) or divide-by-1 circuit
(for IF 455 kHz). The subsequent monoflop 8720
(D635) constitutes the FM demodulator (function
description of the analog unit also applies analo-
gously).

The preamplifier stages, the TTL delimiter and
the demodulator can be switched off by means
of D600.

Part of the IF signal is decoupled in V601 and
taken to an auxiliary demodulator (V750, D730,
D740, D750). This demodulator delivers a TTL 1
signal at its output D750, pin 5 when the IF level
exceeds a minimum level. This signal switches off
the output signal of the test demodulator (D635
to N710) in case no sufficient IF level is present.
The two monoflops D740 cause a rising IF level to
connect the AF path through after a delay of
approx. 200 us and a falling IF level to switch off
the AF path immediately. This prevents the noise
of the FM demodulator from getting to the test
points without input signal (squelch). This
squelsh function can be switched off at D750.

834.4712.02

5.1.6 Demodulated Signal

D720 is used to switch between the demodulated
signal (X905) originating from the basic model
and the demodulated signal of the wideband

. deviation meter. The signal is taken via the

motherboard plug B27 to the analog unit to be
weighted at the test points. The demodulated
signal is taken to the front panel via X904.

Depending on the deviation meter selected, the
ratio of the applied voltage to the deviation
varies.

Narrowband demodulator:
5Vp for 100 kHz deviation

Wideband demodulator 130 kHz deviation:
5 Vp for 100 kHz deviation

Wideband demodulator 260 kHz deviation:
2.5V, for 100 kHz deviation.

Wideband demodulator 520 kHz deviation:
1.25 V, for 100 kHz deviation

5.1.7 LO Paths

Depending on the options installed in the test
assembly, the LO signa! obtained via X906 origi-
nates either from the RF synthesizer or from the
duplex synthesizer and has a level of approx. 0
dBm. It is distributed to 3 destinations with the
correct impedance:

e The LO of the basic model is taken via X907
to the analog unit with approx. 0 dBm.

e The LO for the 1st converter stage is taken via
N302 and N303 to the st converter stage
U100 with 10 dBm.

e The LO for the 2nd converter stage is taken
via N301to U110 with 7 dBm.

5.2 E-1
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5.2 Checking and Adjustment
Required equipment:
2 power supplies ( + 5/ 15/ + 24 V) e.g. NGT 35
2 signal generators 0.1 to 1000 MHz e.g. SMPD
AF generator e.g. SPN
Spectrum analyzer 0 to 1000 MHz e.g. FSA
Power meter
Oscillascope e.g. BOL
RF voltmeter e.g. URVS
AC/DCvoltmeter e.g. UDL44
5.2.1  Checking DC Voltages and Currents
Purpose Test parameters Test point Measurement resuit
Derived DC voltages Apply supply and 10V ¢ MP10 -5V E03V
- MP5 -5V 01V
MP1 +5V.£ 01V
Supply currents Setbit23 = 1, X1,13ab(+5V) 10mAx 2mA
do not connect X1,17ab(+15V) 600 mA 240 mA
wideband amplifier X1i,19ab{(-15V) 90 mA L 10 mA
X1,15ab(+24V) 7mAx 2mA
X1,25ab(+10V) 0mA+0.1 mA
Operating voltage Setbit3 = 0[1] X10,2band X1, 23b -15v 202V [-15V £0.2V]
for separate wideband X10, 1a and X1, 22b +15v 202V [0V]
amplifier X10,3aand X1, 28a +24V 202V [0V]
Switching voltage for Setbit1 = 0[1] X10, 2a and X1, 24b - 15V 21V [+15V £1V]
wideband ampilifier X10, 3band X1, 25b +1SV 21V [- 15V £1Vi
Poll of options Setbitd = 0[1] X1,21b 0V 205V [+5V £1V]
834.4712.02 54 E-1



5.2.2  Checking RF Signal Paths without Frequency Conversion

Input Output Test Parameters Measurement result
Signal generatorin Power meter at = Frequency response in 100-MHz
X901 (+ 10 dBm) X903 steps-10dB +1d8
X902 X903 - +0dB +1dB
X901 X908 Attenuation 2nd attenuator | Frequency response in 20-MHz steps
0dB -16dB *2d8
10dB -26dB +2dB
20d8B -36dB £2dB
30d8 -46dB +2 dB
X909 (-12dBm) X910 - Frequency response in 50-MHz steps
+6dB +3dB
X906 (-3 dBm) X907 = 0dB £2d8
X909 (-13dBm) X908 - 0dB £3d8B
Signal generator (S mV) | Voltmeter at MP4 Remove jumper from f=100kHz: Vypa/Vxgsy; >35dB
in X652 (unmodulated) X652/653 and 500 kHz: >35d8
X650/651.Bit19 = 1 1000 kHz: >35d8
3000 kHz: >35dB
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5.2.3  Checking RF Signal Paths with Frequency Conversion
Test Measurement
input Test parameters Qutput Measurement
parameters result
Signal generator | Signal generator Analyzer Setting Frequency
(frg) (fLo) in X906 Span0to 12 MHz | 2nd attenuator | response
in X901 (-17 dBm) | frequency: X908 0dB 1000 to 2000 MHz -16dB £3dB
flo = fref2 -3 MHZz 10d8B in RF steps -26dB +3d8
20ds of 20 MHz -36dB £3d8
30d8 -46dB £3dB
in X902 (-27 dBm) ” " 30d8 " -36dB £3dB
in X902 (-13dBm, | LO =799.9 MHz Analyzer 0dB, IF= 0.1MHz + 1dB £3d8B
800 MHz) 799 .5 MHz Span 0 to 300 sat 1-GHz path 0.5 MiHz +3dB £3dB
799 MHz MHz plug in jumper T MHz +3dB £3d8
790 MHz at X210 X610 10 MHz +3dB £3dB
780 MHz 20 MHz +2dB £3d8
750 MHz 50 MHz +2d8 +3d8B
700 MHz 100 MHz +2dB +3dB
680 MHz 120 MHz +2dB £3d8
685 MHz 125 MHz -2dB £4d8
600 MHz 200 MHz -34d8 £8dB
500 MHz 300 MiHz >-55d8B
LO =799.9 MHz Analyzer 0ds IF= 0.1MHz +2dB +3dB
799.5 MHz at X653 1-GHz path 0.5 MHz +3d8 £3d8
799 MHz Span 0to 10 MHz | jumper on test 1 MHz +3dB £3dB
798.5 MHz plug X151/150 1.5 MHz +3dB £3dB
798 MHz 2 MHz +3dB £3d8
797.5 MiHz 2.5 MHz +2dB £3dB
797 MHz 3 MHz +1dB *3dB
795 MHz S MHz -27dB £3dB
790 MHz 10 MHz >-55dB +3dB
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5.24  Checking and Adjustment of FM Demodulator
Measurement target Input Test parameters Output Adjustment/measurement
Comparator (N600) | Connectsignal Bit Voltmeter at AdjustforVpe = 0V £50 mV using
Multiplexer (D630) | generatortoX652 | 17 18 19 24 X650 R624,
Monoflop {D635) (10 mV, 455 kHz) 0 010 Scope at X650 | ACcomponent: £5V £0.1Vsquare
wave
Frequency = 2 xinput frequency
(910 kHz)
Pulse duty factor: approx. 1:1
Signal path AF generator in Bit ACvoitmeter f=1kHz 0 dB (reference)
X651 = X304 X651(V = 1V, 19 20 21 24 at X904 and 10 kHz 0dB +0.1dB
R =10Q, 1100 X1,27b 20 kHz 0dB +01dB
f = 1kHz) 50 kHz 0dB £0.2dB
80 kHz 0dB £0.2dB
100 kHz 0dB £ 0.2dB
130 kHz 0dB £ 0.4dB
175 kHz -6dB + 2dB
455 kHz >-70dB
V = 100 MV, 19 20 21 24 " “
T1T 10
Overall function of | Sig. gen.in X652 Bit ) AC/DCvolt- AC adjustmentwithR711: 46V % 10
wideband 20myv, 17 18 19 20 21 24 | meter at X904 mv
demodulator fog = 1 kHz, 001100 DCadjustmentwith R624:0V £ 5mV
dev.= 130 kHz,
f = 455 kHz
flkHz] dev. [kHz] Bit ACvoltmeter Vag distortion
17 18 at X904 A6V 2004V <03%
455 130 0 0 23V £0.02V <03%
910 260 10 115V, g £ 001V
1820 520 11 <2.8mVv*)
455 0 00 <1.5mV?¥*)
910 0 10 <1.2mVy*)
1820 0 11 *) spurious FM measurement
(bandwidth < 200 kHz,
> 100 kHz)
Squeich f= 455 kHz Bit ACvoltmeter at | Setsquelch response threshold to this
D730, 740, 750) dev.= 130 kHz 17 18 19 20 21 24 | X904 limit,ie 4.6 V., or < 1 my
fmog = 1 kHz 001101
V=2mv
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5.2.5

Checking and Adjustment of Counter Path

Input Test parameters Qutput Measurement/adjustment
Sig.genin X150 Bit RF voltmeter (Ri = 50Q) | Adjust for 100 mV % 20 mV using R250
V=100mV,f=1MHz 1112 Remove at X910
10 jumper
X150/151
DC voitmeter at Vpe = 100mV £ 20 mV
MP11/12
V = 3mVor200 mv “ RF voitmeter at X310
f = 0.4 MHz Vee = 100mV + 40 mV
1 MHz 100 mV £ 40 mV
10 MHz 100 mV + 40 mV
60 MHz 100 mV £ 40 mV
120 MHz 100 mV * 40 mV
f = 50 MHz Bit DC voltmeter at indication of over/undervoltage
2 11 12 22 X1, 26a
V=5mVY 0 1 0 1 Vpc=5VE1V
V=1mV e 1 0 1 Vpc =0V £1V
V =30my 0 1 0 0 Vpe = 0V £ 1V
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5.3 Troubleshooting

in the event that faults occur, they can be traced by checking according to section 5.2.

5.4 Interface Data
5.4.1 Hardware Interface
Plu I:input Meanin Data Remark
9 O:output 9
X1, 13ab | Supply + 5V05V, <110mA
17ab 1 Supply +15V 05V, <650mA
19ab | Supply -15V 05V, < 50mA
15ab ! Supply +24V 05V, <300mA
X1, 8a | Data TTL
10ab | Clock TTL
6a | Strobe TTL
21b (0] Opt. poll TTL Wired Or
26a O DIANG TTL Counter level, Wired Or
X1, 25a ! 10 V reference 0V £1mv
X1,27b 0 Demod out Analog-5V,to +5Vp
f=0t0130kHz
X1, 24b Q PU1 +15V £iVor inverse signs
with X10, 2a <15V 21V, <50 mA
X1, 25b (8] PU2 1SV Eivor
with X10,3b +15V £1V, <50mA
X1,23b (o] external supply -5V 205V, < 10 mA
with X10,2b
X1, 22b 0 switched external supply +15V £0.5V, < 250 mA
with X10, 1a
X1,28b o} switched external supply | +24V *5V, < 150 mA
with X10,3a
834.4712.02 5.9 E-1



Plug

f:input
0:Qutput

Meaning

Data

X905

Demod

analog: £5Vp
f=0to20kHz

X904

Demod

analog: £6.5Vp
f=0to130kHz

X910

Count.

V = 100 mV (< 150 mV)

f = 0.4t0 1000 MHz

X906

LO

Ri=50Q
V:-6to0dBm
f = 31.25 to 1000 MHz

) X907

LO

Ri = 75Q
V:-6to0dBm
f = 31.25 to 1000 MHz

X909

RF

Ri =500
V:<60mV
f = 0.1t0 1000 MHz

X908

RFAF

Ri = 50Q
V: < 60mV
f=0.1t0 1000 MHz

X901

1stinput

Ri = 50Q
Vi<i5V
f = 0.1to 2000 MHz

X902

2d input

Ri=50Q
V<05V
f = 0.1to 2000 MHz

X903

RF

Ri = 50Q
V: <05V
f = 0.1to 1000 MHz

834.4712.02
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5.4.2 Software Interface
Bit Designation Function Data
1 1-2 GHz Switchover from 1to0 2 GHz 0: 1GHz PUT =-15V /PU2 = +15V
of (external) wideband amplifier 1: 2GHz PU1 = +15V /PU2 = -15V
2 DIANG Switching on/off of counter message 0: Signalline on
1: Signalline off
3 Output. off Switching on/off of operating voitage 0: On
for the (separate) wideband amplifier 1:  Off
Bit for detection 6f module
4 Opt. poll n.c.
5 o n.c.
6 - n.c.
7 - ne.
8 -
g K9.5 Switch Bit 9 10
10 Ke.7 RF/IF 0 0 idiestate
1 0 signal path X909 - X908
0] 1 RForiF - X908
1 1 notpermitted
11 K105 Switch Bit 11 12
12 K10.7 Count. 1] 0 idle state
0 1 signal path X909 - X910
1 0 internal counter path -
’ X910
13 aome n.c 1 1 notpermitted
14 - n.c.
15 e n.c.
16 - n.c.
17 Deviation 0 Programmabile divider Bit 17 18
(1:1/2/8) of IF ahead of 0 0 130 kHz deviation
18 Deviation 1 wideband demodulator 0 1 no function
1 0 260 kHz deviation
1 1 520 kHz deviation
19 Demodon On/off switch for wideband 0:off
demodulator 1:on
20 Demod Switchover from narrowband (analog 0:narrowband
wideband section) to wideband demodulation 1:wideband
21 20 dBon On/off switch of 20-dB amplifier for 0:20 dB amplification
DEMOD signal 1:no amplification
22 Count. H/L detect. | Selector switch for over/undervoltage 0:overvoltage detector
detector 1:undervoitage detector
23 LO On/off switch for LO 0:off
1:0n
24 Squelch On/off switch for squelch 0:squeich off
1:squelch active

834.4712.02
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Bit Designation Function Data
25 K1.7 Input selector switch Bit 25 26
26 0 0 idlestate
1 0 input X901
0 1 input X902
1 1 not permitted
27 K2.1 Switch: signal Bit 27 28
28 K2.3 to 2nd attenuator 0 0 idlestate
or to X903 0 1 signal X901/2 » X903
1 0 signal X901/2 - 2nd att.
1 1 notpermitted
29 K3.1 Bit 29 30 31 32
30 K3.3 10-dB 0 0 0 0 idlestate
31 K47 attenuator 010 10dB
32 K45 1 01 0 -10dB
All other combinations are not permitted
33 K5.1 Bit 33 343536
34 K53 20-dB 0 0 0 O idlestate
35 K6.5 attenuator 0 1 1 0 0d8
36 K6.7 10 0 1 -20d8B
all other combinations are not permitted
37 K7.1 Bit 37 38 39 40
38 K73 Demodulation 0 0 0 0 idlestate
39 K8.5 RF < 1 GHz or RF > 1 GHz 1 0 0 1 RR<1GHz
40 K87 ¢ 1 1 0 RF>1GHz

All other combinations are not permitted

834.4712.02
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5 Service Manual for Output Stage Module

5.1 Circuit Description
(See circuit diagram 843.3015 S and Fig. 5-1)

The frequencies between 500 MHz and 1000 MHz generated by the RF
oscillator module are converted on the output stage module into
the frequency range 0.1 to 2000 MHz by doubling, dividing and
mixing. The RF carrier can be electronically attenuated and
amplitude modulated.

5.1.1 RF Conditioning

Frequencies between 500 and 1000 MHz are applied to the module
via connector X410 and amplified (V5). The input frequency can be
divided using D35, D52 and D61 in binary steps of 1:1, 1:2, 1:4,
1:8 and 1:16. The ratios 1:8 and 1:16 are implemented by cascad-
ing two dividers. The required factor can be set using diode se-
lectors.

The output signal from the RF divider is limited in the amplifier
N70. It is then taken to the next amplifier stage (V83) and is
simultaneously decoupled via X406. The following PIN modulator
consists of six PIN diodes (V94, V95, V97, V98, V93 and V99). The
RF 1level can be controlled via the input (R97, L97) (control
element of level controller, AM modulator).

The following two-stage RF amplifier (V112, V133) has a gain of
10 to 12 dB.

The signal is applied via an attenuator to the harmonics filters
which are divided into 10 frequency ranges and the mixer. The 10
filter ranges are divided into groups of 2 x four filters and 1 X
two filters which can be switched over using PIN diodes.

The mixer 1is controlled by frequencies between 100.1 and
131.25 MHz. These are amplified by V606 to a maximum of 2.82 V.
This level is required for the channel <8 MHz. The signal is then
applied to the RF input of the mixer (U630) via attenuators. The
150 MHz LO signal is applied from connector X405 via an amplifier
stage (V670) to the mixer.

The IF signal of 0.1 to 31.25 MHz is amplified (V640, V641; gain
adjustable using R641) and applied to output X404.

843.3015.06 5.1 E-1



The doubler, consisting of T812 and the diodes V813 to V816, is
driven by amplifier V810 with the fundamental octave 500 to 1000
MHz. The doubled signal (1000 to 2000 MHz) is amplified in ampli-
fier N820 and applied to the pin modulator. The pin modulator
(ve24, V827, v828, V829, Vv834, v837, V838, V839) is used as con-
trol element of the level controller. The subsequent amplifiers
N860 and N870 amplify the signal to the necessary output level.

For frequencies <8 MHz, the RF level is rectified using diode
V616 and applied to changeover switch N461. At 8 MHz, this switch
switches between the high-frequency channel leading to input X401
and the channel in the mixer. The respective rectified voltage is
then compared with the reference value. The control amplifier
N470 controls the RF level via the pin modulator such that the
rectified RF value corresponds to the reference value. The con-
trol loop can be opened up using the changeover switch and the RF
level can then be controlled via the modulation controller. Using
changeover switch N890, the low-frequency pin modulator is ope-
rated with a fixed bias voltage in doubler mode.

5.1.2 Modulation Control

This part of the circuit basically consists of a modulation depth
divider for amplitude modulation and a 1level divider for the
electronic level setting.

A DC voltage is applied to the 10-bit D/A converter from a refe-
rence voltage source (V515) via amplifier N510 and divided into
the required reference value (adjustment using R514).

The AM modulation frequency is applied via X1.A31 and amplified
(N500). An 8-bit D/A converter divides the AF voltage to the re-
quired modulation depth. The modulation depth is adjusted using
R503. The AC voltage is added at N510 to the DC reference value.

5.1.3 Control and Diagnostic Circuit

The subassembly is triggered via a serial data bus. The data for
the RF setting and the modulation control are read into a total
of 5 latches. Two different strobes differentiate the data for
the RF setting (X1.A6) and the modulation control (X1.A5).

Eight different diagnostic positions (DC values) can be connected
to output X1.A23 via the multiplexer IC (D560).

The level control loop is monitored by comparator N150. This

switches the output X1.A3 from +5 V to 0 V if the level control
has failed.
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5.2 Checking and Adjustments

> Connect the module to the service adapter.

+ Connect an RF power meter to the RF socket.

5.2.1 Level Adjustments

a) Level adjustment for RF >8 MHz
> Instrument setting : RF = 100 MHz, level = 0 dBm

“» Adjust the level to 0 dBm #0.1 dB using trimmer R514.

b) Offset adjustment for RF <8 MHz

» Instrument setting: RF = 7.9 MHz, level = 13 d4Bm

> Note the level (Pyef)

» Set the level to =6.9 dBm in 0.1-dB steps by means of fine
variation (switching of the mechanical attenuator must not
be audible)

> Use trimmer R663 to adjust to the level
Pnom = (Pref - 19.9 dB) £ 0.5 dB

c) Level adjustment for RF < 8 MHz

> Instrument setting: level = 0 dBm

> Measure level at RF = 8 MHz and adjust to the same value
(0.1 dB) at 7.999 MHz using R641.

5.2.2 Adjustment of Modulation Depth

> Set carrier frequency of 100 MHz and a level of 0 dBm.

> Set modulation depth to 80% with a modulation frequency of
1 kHz.

+ Connect a modulation depth analyzer to the RF socket and
adjust to 80% *0.1% using R503.
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5.2.3 Function Test of Module

> Sweep through the complete frequency range (e.g. via IEC bus)
with an output level of -7 dBm and -17 dBm (=17 dBm with 10 4B
fine variation) and check the respective control voltage (mea-
sured at X24) according to Table 5-2.

Table 5-2

Control voltage of level controller!

Frequency range

At -7 dBm At =17 dBm
0.1 to 999 MHz | =-2.2 to -0.5 V -3.0 to -1.5 V
1000 to 2000 MHz -1.5 to =0.3 V | -1.8 to -0.9 V

> Set an RF level of +13 dBm and check the harmonics in the com-
plete frequency range; they must be <-30 dBc.

+ Connect an AM analyzer to the RF socket.
> Check the distortion with an RF level of +7 dBm and 80 % AM.
The distortion should be <2% at a modulation frequency of

1 kHz. (See section 5.3, Troubleshooting, if the value is out-
side the tolerance.)
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5.3 Troubleshooting

5.3.1 DC Working Points of RF Amplifier

> Unscrew the spring cover from the printed side and connect the
module via the service adapter cable.

> Set 1000 MHz and terminate connectors X410 and X405 with 50 Q.
Check the DC voltages according to Table 5-3:

Table 5-3
Transistor Collector voltage Remarks
V5 +5.3 V +0.5 V Input amplifier
N905 +5.1 V 0.5 V Ampl. before PIN modulator
V112 +4.4 V 0.5 V Ampl. after PIN modulator
V133 +5.5 V 0.5 V Ampl. after PIN modulator
v810 +6.7 V £0.5 V Ampl. before doubler
N820 +4.5 V £0.5 V Ampl. after doubler
N830 +4.5 V £0.5 V Ampl. after doubler
NB860 +4.5 V 0.5 V Ampl. after doubler
N870 +4.5 V t0.5 Vv Ampl. after doubler
V606 +5.7 V 0.5 V Mixer section: RF amplifierj
V640 +9.4 V £t0.5 V Mixer section: IF amplifier
V641 +8.7 V +0.5 V Mixer section: IF amplifier
V670 +9.3 Vv +0.5 V Mixer section: LO amplifier
5.3.2 DC Switching Voltages for RF Setting

> Check whether +1.8 V (0.2 V) is present at P29.
» Further tests as in Table 5-4.

Table 5-4

Carrier Check DC voltage at test points (values in vV, +1.5 V)
frequency Anude
(Mz) pg | P9 |P10 |P11 P12 |P13 |P14 [P15 [P16 |P17 {P18 {P19 {P2D {P21 P22 |P23 | V51

+#13 |-14 |=15 {12 |+12 ]-14 {-15 {-14 =15 | +5
+#13 |14 <15 1-12 {+12 {-14 {-15 |-14 {-15 | +5
+#13 {-14 [+12 412 {-9 |=14 [-15 |=14 }+8 +5

1000 -13 |[+12 [+13 |[+13 {412 1412
700 =13 1412 1413 1413 [+12 {-11
350 +12 1-14 {+13 {+13 |-14 [-11

§

+

i

11

12

11
300 #12 1-14 1413 {413 |-14 |-11 =11 {+13 |=14 |+12 |-9 |+12 {14 [-15 [-14 |+8 +5
200 +12 |42 1413 [-14 |+#12 =11 [-11 {413 {-14 |+12 {+12 |-9 |-14 [-15 {+7 1-15 0
150 +12 412 [+13 {=14 [#12 {-11 [-11 [|+13 |-14 {412 |=9 {+12 [-14 |=15 [+7 |-15 0
100 +12 {=14 [+13 |-14 [+12 [-11 {=11 [+13 [+12 |+12 |+12 [-9 [-14 {+7 {-14 [-15 0
70 +12 =14 [+13 |=164 [+12 <11 [-11 [+13 [+12 [+12 |-9 {+12 [-14 |47 }-14 }-15 0
50 +12 1412 |-16 [+12 [+12 [-17 |-11 |+13 |+12 {+12 |+12 [-9 {+7 |-15 {-14 ;=15 0
40 +#12 1412 |14 1412 {412 [=11 }-11 [#413 [+12 {#12 |-9 {+12 {+7 [-15 |-14 }-15 0
30 +12 |+12 |+12 }-14 (412 [-11 (=11 |-14 [+12 |+12 [+12 |-9 |-14 {-15 [+7 {-15 g
1 +#12 [+12 |+12 {-14 {412 [=11 |11 <14 [#12 [+12 1412 |-9 (=14 {15 |+7 |15 0
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5.3.3 RF Test

The RF connections to the module must be made using subminax ca-
bles. It is recommendable to use a high-impedance probe to test
e.g. which has an insertion loss of 20 dB. The following 1levels
are the values measured at 50 9 plus attenuation of probe.

The RF levels should be tested at the test points according to
Table 5-5 at -7 dBm with the module under ALC.

Table 5-5

Carrier Theck RF level at test points (values in dBm, +3 dB)

frequency
(Miz) P1 |P3 (P24 IP5 {P40 (P41 |Pa2 |P36 |P31 |P37 |P38 | Remarks

Doubler
Basic range
Divider 1:2
Divider 1:4
Divider 1:8
Divider 1:16
Mixer section

1500 +6 0] +4 |+10 | +1 |+11 |+14
999 +6 0] +5 |+11 -1 1410 [+12
499 +6 1 =4 | +3 | +9 | -6'| +6 |+10
249 +6 | =4 | 42 |+10 | =9 | 1 +5
124 +6 { =31 +1 1+11 -9 | +1 +5

62 +6 { =3 1 +5 1+11 ] -8 +1 +6
31 +6 | =3 | +1 1+11 { =4 | +5 |+10 [+20

20 N T S T R |
L]
—
(=28 BTN I A A |
[=o T N S I A}
+
(o - I N S S S N |
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5.4 Interfaces
x24 L1
R514} @
R503] o
' R663; @
R641] @
X1
L L U o u
X410 X406 | ] x405 x404 %402 X401
Fig. 5-2 Layout of inputs/outputs and adjusting elements

Analog interfaces

Designation|Function Frequency Level
X410 RF input 500 to 1000 MHz | 0 dBm
X406 RF output '31.25 to 1000 MHz| -3 dBm
X405 'RF input 150 MHz 0 dBm

- X404 RF output (0.1 to 1000 MHz +2 dBm

2 X402 RF output 1000 to 2000 MHz +5 dBm
X401 RF channel - DC 0 to 4V
X1.A23 Diagnostic output |DC 0 to 4V
X1.A31 Modulation input |[DC up to 50 kHz 1V

Digital interfaces (CMOS)

Designationf Function Remarks

X1.A8 Data input Serial

X1.A10 Clock

X1.A6 'Strobe For RF setting

X1.A25 ‘St robe For modulation control/diagnosis
X1.A3 Loop control| For level control

Supply voltages

‘Designation

Voltagej

X1.A12,A13
X1.A15
X1.A17
X1.A19

X1.A2,A7,A11,A14,A16,
A18,A20,A30,A32

+5 V
' +24 V
+15 V
=15 V
Ground
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>  Service Manual "Output Amplifier”

(See circuit diagram 843.34505)

5.1 Circuit Description

The output stage delivers RF signals between 0.1
and 1000 MHz as well as RF signals obtained by
doubling between 1000 and 2000 MHz. These RF
signals are switched over and amplified on the
output amplifier. For level control and amplitude
modulation, the level of the output signal is
detected and the control voltage made available
at the output socket.

The output amplifier contains 6 thin-film
modules A242 to A246, A249 and the PCB A248.

The inputs X222 and X223 are connected to the
preamplifier stage A243 via PIN switch A242. The
input signal is further amplified in driver stage
A244 and final stage A245 and taken to detector
module A246. There, the RF signal is rectified
with V502. The RF voltage is available at output
socket X221 with an internal resistance of 50 Q.
The PIN diode V500 protects the final stage and
the detector from positive voltage peaks which
enter the amplifier from the RF output X221.

843.3450.03

The “operating point control” board contains 3
current sources V5, V15, V25 for impressing the
collector current of the RF transistors in pream-
plifier, driver and final stage, as well as V1, V10,
V20 for controlling the respective collector volit-
ages.

The rectified voltage coming from the detector
module is applied to output X224 via N41.

The thin-film module A249 contains 2 diodes for

temperature compensation and linearization of
the rectified voltage.

0.1 10 1000 MH2
A

X222 Output amplifier
A242  A243  A244 A245 A246
0.1t0
2000 MKz
X221
1000 to
2000 VHZ —C
oo n—
X223
we9g

xzzz}{L Vet

Fig. 5-1 Block diagram of output amplifier
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Checking and Adjustment

5.2.1  Level Adjustment

Using potentiometer R30 in the output ampli-
fier, the minimum level is set in the frequency
range f >8 MHz with electronic level reduction:

e Set frequency to 500 MiHz

e Connect power meter to RF socket

e Enter 13 dBm, set 0 % AM, use level fine
variation to set the level to -6.9 dBm in 0.1-
dB steps (switching of the mechanical atten-
uator must not be audible)

® Using R30, adjustto -6.9 dBm *0.5 dB on the
power meter.

5.2.2 Checking the Qutput Amplifier

5.2.2.1 Checking the Frequency
Response

e Setafrequency <1 GHz.

e Connect network analyzer to amplifier in-
put X222 and output X221.

¢ Check |[S21| and |[S11] according to Figs. 5-2
and 5-3.

e Setafrequency >1GHz.

© Repeat the measurement for input X223.

Test setup:

Network analyzer

X222 Output

1
+— Amplifier X22

X223

843.3450.03

Unscrew cables W13 from X222, W16 from X223,
W15 from X221 and W12 from X224. In order to
loosen cable W16, the output amplifier must be
unscrewed from the mounting plate.

de

20
18
vV, V. s
16 /\ A
N 4 N I/\\
Yo ik N\ \
14
/7 ’d
12
10
]
0 0.6 1.2 8 24 3

2 GHz
GHz

Fig. 5-2 |S21| Typical curve and tolerance field

2 GHz

LA /]

GHz

Fig. 5-3 |S11] Typical curve and tolerance field



5.2.2.2 Checking the Harmonic

Suppression

Connect spectrum analyzer to RF socket. Set
level to + 13dBm.

Check level of fundamental. The harmonics
d2 and d3 must be spaced >30 dBc apart in
the frequency range 0.1 MHz < f <2 GHz.

5.2.2.3 Checking the Rectifier

Linearity

Nate: If the AM control loop is open, e.g. after

unscrewing the cable from output X224,
an RF level of up to +23 dBm may occur
at amplifier output X221!

Attach test adapter, e.g. T-piece, to output
X244. Reconnect the cable, connect DC volt-
meter to test adapter.

Set frequency to 10 MHz.

Set level to + 13 dBm, use level fine variation
to set the level values in 0.1-dB steps accord-
ing to Table 5-1 (switching of the mechanical
attenuator must not be audible).

Check the values of the rectified voltage.

Table 5-1

Level setting Level setting at X224

+13dBm 3.0V sVy3 <34V

+ 7dBm 0.49*V13SV <0.51%V 3

-6.9dBm 0.09*V 3V <0.11*Uy3

5.2.2.4 Checking the Rectifier

Frequency Response

Connect RF power meter to RF socket.

Set frequency to 100 MHz and leve! to
+13.0dBm.

The level measured using the power meter
must not deviate by more than +0.5 dB from
+13dBm.

843.3450.03
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5.3 Troubleshooting

Set the frequency to 100 kHz, terminate input
X222 with 50 Q, unscrew the cover, check the
voltages at the lead-through filters:

06,08, 010: 3v =sv=s 8V
07,09: 127V =svs 131V
011: 19V  =vs 20V
012: -30mV Vs 150mV
013 -250mV =Vs= -50mV
016: 12v. =svs 152V
017 -15.2V =Vs -12V

The voltage at the connection between pin
switch and preamplifier stage is -4V sV =-35V,
independent of the switch position.

The transmission path from X223 to X224 can be
checked e.g. using an RF voltmeter or an oscillo-
scope.

If X224 is terminated with 50 Q, the opera-
ting voltage gains of the individual stages at
f = 100 kHz are as follows :

PIN switch: g=038
Preamplifier stage: g=4
Driver stage: g=3
Final stage: g =1
Detector: a=05

843.3450.03
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Ansicht und Leitungsfihrung Bauteilseite
View of tracks on component side
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Ansicht und Leitungsfuhrung Lotseite
View of tracks on solder side
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