ADAPTER o KR 201

Repair Manual « Description of Function

FCC ID; KVW60439043

5. Description of Function

5.1 General

(See circuit diagram 6044.0940.015)

The adapter consists of the mechanical parts of
the 19* frame, a regulator and a display board
fixed 1o the adapter front panel as well several
cable connections.

The regulator is made up of the following
items:

- DCboard

- Electrolytic capacitor C4

- Cooling and mounting brackets
- DCsupply cable

- RF cable W1
- Fusef
- Temperature switch

The display board is made up of the following
items:

- Display board

- Ribbon cable X13

- Toggle switchesS1 and 52
- Connector X5
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5.2 Regulator
(See circuit diagram 6044.1698.015 and Fig. 5.1)

The DC voltage {DC-IN, 22 to 31 VDQ) is fed via
flat connectors X3 and X 13 as well as via an in-
put filter {consisting of L1, C1 and C2) to series
diode V1. This diode protects the input against
wrong polarity connection. An automatic
switchover facility installed in the optional
Power Supply IN 251 becomes active in the case
of a mains failure {AC/ DC switchover).

Electrolytic capacitor C4 is an energy store and
acts as filtering capacitor for both DC and AC
operation.

Directly to electrolytic capacitor C4, the voltage
supply for the VHF amplifier is connected
(24 VDC unregulated, 10 A - connector X19).
Via fuse F1 the Rx unit is provided with the op-
erating voltage (+24 VDC unregulated, 1 A -
connector X31, contacts 25 and 26).

Via fuse F2 and a preliminary control for
dissipated-power distribution (V9, C20 and
Zener diode V8), the integrated voltage regu-
lator NS (with R24, R25, R27, R41, R42 and C16)
is connected which provides a permanent volt-
age of +8 VDC. The output voltage is 8 VDC
{available at X31.12/.14).

Via fuse F2 and FET switching stage V3, voltage
regulators N1 to N4 and N6 are connected to
the input voltage. Via resistor R4, transistor V4
connects the gate of V3 to ground potential
once the signal ON-TX in on high level, and via
resistor RS transistor V4 is through-connected.

in the case that there is an excessive tempera-
ture at temperature switch $1, the base of V4 is
shorted thus blocking V3. The combination of
R3 /C6 and C7 suppresses any interferences.

The integrated voltage regulator N1 (L200) and
resistors R6 1o R8 together form a current limit-
er. In this way the current of the output volt-
age Vopsw islimited to 1 A

The integrated voltage regulator N2 (with RS,
R10, R11 and C9) generates a regulated voltage
of +5VDC (Vapsw)

*

The integrated voltage regulator N3 (with R12,
R13, R15 and C10) generates a regulated volt-
age of +10VDC, adjustable with potentio-
meter R14.

The integrated voltage regulator N4 (with R16
to R18, R28 to R33, R35 and C11) provides the
output voltage of +18VDC. It also controls
transistor V7 (distribution of dissipated power).

Parting from the + 18-VDC operating voltage,
the negative voltage of -10 VDC is generated
by an integrated switching regulator {N6,
switched-capacitor voltage converter). Subse-
quently it is regulated by series transistor V5
(with R23 and C14) and stabilized by Zener di-
ode V6.
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5.3 Display Board

(See circuit diagram 6044.1498.015 and Fig. 5.2)

53.1 Display Section:
Bargraph indicator

The LED bargraph indicator, which is part of
the display board, is controlled with three
analog signals coming from the directional
coupler and conditioned in the modulator. The
analog signal DISR (X12.13) is equivalent to the
reflected power, the signal DISF (X13.12) to the
forward power and the signal DISM {X13.11)to
the modulation depth (values: 4 VDC =
100 %). Resistors R5S, R56 and R57 reduce any
static charges.

With the aid of switch $2 in conjunction with
resistors R40, R41, R50 and €51, the measuring
function (Pout, M, VSWR) of the LED bargraph
indicator is selected. Via a digital switching log-
ic, built up of multiple demultipiexer D1, the
respective analog signals are switched through
10 a divider circuit. This divider circuit consists
of operational amplifiers NAC and N4D {wired
with R42, R43, R44, RS0 and V7) as well as the
integrated circuit N5 driving the LEDs. Voltage
divider R45 / R46 supplies the reference voltage
for the lower and voltage divider R47 / R48 the
reference voltage for the upper response
threshold. The resulting analog voltage is digi-
tized in the subsequent contral circuit N5
(U 1096B), and the driver current for the LED
bargraph indicator is through-connected {H5
and H6 = 20 LED segments).

5.3.2 Display Section:
Individual LEDs

On the display board there are four LEDs.
Availability of the operating voltage Voe
(+5VDC) is displayed by illumination of LED
H2. The current is limited by R32.

Availability of an AC voltage within the equip-
ment (with option IN 251 only) is indicated by
illumination of the green LED AC H4. That a
connected battery is drawn upon is indicated
by illumination of the green LED DC H3.

in both cases the current of the two LEDs is
limited by a Zener diode / resistor combination
(V10, V11, R33 and R34). That all test signals
are in order is indicated by illumination of the
green LED TEST H1. The current is limited by
R31.

533 AF Section:
Headphone Output

The volume at the headphone output X5.A-B
may be set with variable control R60 located on
the front panel. The EMC filters L13 to L16, C30
to €33 protect the equipment against external
RF noise pulses.

534 AF Section:
Microphone Amplifier

in a screened part of the printed circuit board
EMC filters for the AF inputs and outputs of the
headset and the PTT key {connector X5) are lo-
cated.

The signals at the microphone inputs for dy-
namic microphones X5.C and X5.D are routed
via EMC filters L1, L2, C1 and C2 and L4, L5, C7,
C8 1o operational amplifier N1. Via the RC com-
bination C4, R1 the AF signal is fed to the in-
verting input. Capacitors C5, C13, C54 and €55
stabilize the voltages and suppress any oscilla-
tions which may occur. Via R2 and C6, the am-
plifier is coupled, the level can be set with po-
tentiometer R3.

The inputs for amplifier microphones X5.E and
X5.G are also suitable to be used as line inputs
(600-C impedance). Via EMC filters L7, L8, 9,
C10 and 19, L10, C12 €7, C8 as wel! as via C11,
the AF signal is transmitted to potentiometer
R8 and via resistor R5 to sum amplifier N4B. At
X5.E a DC voltage of approx. 8 VDC, max.
25 mA is available, which is generated by the
combination R9, R10 and Zener diode V1.

6045.5916.62.01
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535 AF Section: Test Tone Generator

For test purposes a tone generator can be
switched on and its tone be used as modula-
tion signal for the transmitter.

The RC combination R20, C20 and R21, C21
forms, together with the subsequent amplifier
stages N4A (TLO74) and N3 (SA 578), a Wien-
bridge generator. The amplifier stage N4A
wired with resistors R22, R23, R24 and R25
forms an inverting amplifier. Capacitors C52
and C53 stabilize the operating voltage, ca-
pacitor C37 corrects the frequency response.

The compander iC N3 is wired with R26, R27,
R28, C16, C23 to €27 as ALC control circuit in
order to keep the level and frequency of this
Wien-bridge generator constant,

Via C15 and R7 the output is switched to sum
amplifier N4B. Sum amplifier N4B decouples
the signals and at the same time compensates
attenuation losses. The tone amplifier is con-
trolled via the "Mute” input N3.8 (active low).
if switch S1 is open {position “0") transistor V5
is through-connected via R29 and R30 and the
tone generator is blocked. in the switch posi-
tion "TONE*® transistor V5 will be blocked via
the through-connected FET V4, thus switching
on the tone generator.

At the same time a PTT signal is released via di-
ode V2 (via X13.15). fFor remote control, FET V4
is blocked via X13.18 (*REMOTE- 1), thus block-
ing the tone generator as well as the PTT sig-
nal.

6045.5916.62.01
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6. Repair

(See also Circuit Diagrams, Parts Lists and Components Layouts in the Appendix to this Repair

Manual.)
6.1 Preliminary Remarks
6.1.1 General

The repair of Adapter KR 201 starts with the
initial check of the regulator and the display
board in order to obtain informatioen on the
functional order of the unit and its technical
data. If the faulty equipment function can be
identified beforehand, however, itis also possi-
ble to start directly in the respective table in
6.3.20r6.3.3.

In the case where faults cannot be clearly local-
ized, all tests must be carried out from the be-
ginning.

6.1.2 Restoring the Nominal

Characteristics

Any component that is proved to be defective
by means of the initial check and other trouble-
shooting procedures should only be replaced
by a component that meets the specifications
of the relevant parts list in the Appendix to this
Repair Manual.

Only in this way can the technical data be guar-
anteed that are given in Section 1 of the rel-
evant User Manual.

After replacement of components, it is abso-
lutely necessary to carry out the final test ac-
cording to 6.6.

6.1.3 Spare Parts
All components are subjected to strict quality
control before they are built into the unit.

For components from outside suppliers, e.g. re-
sistors, capacitors and diodes, R&S have laid
down their own delivery specifications for the
purpose of ensuring maximum reliability.

for this reason we recommend that only
original spare parts be used for replacing
defective components.

When ordering a spare part, please state the
following:

Type,

- Ordering code of equipment,

- Serial number of equipment,

- Identification number of parts list,

- Designation plus stock number of
component.

All of these details are to be found in the circuit
diagrams, parts lists and components layouts
that accompany the manual.

6045.5916.62.01
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6.1.4 Important User Information

The following contains details which are essen- -
tial when referring to Section 6 “Repair”. This is
in order to prevent misunderstandings at a
iater stage. -

- All measurements and checks are to be
performed at the permissible operating
voltage only.

- The initial check as well as troubleshooting
and fault elimination are to be carried out
in the given order.

. Once a fault has been eliminated, the func- -
tional order of the equipment must be
checked anew acc. to 6.3.2 by starting in
the table where it was previously left.

Periorm all measurements and alignment
at the given operating voltages.

Abbreviations in the text such as X13.1 and
73.3 are to be understood as follows:

Connector X13, contact 1,
Transformer T3, contact 3.

All signals in the text marked with an as-
terisk (*) are low-active signals

Prior to any soldering the operating volt-
age must be switched off.

Once the repairs are terminated, carry out
the initial check once again as a final test in
order 10 ensure that the technical data are
still guaranteed.

6045.5916.62.01
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5. Description of Function

5.1 General

(See circuit diagram 6044.2942.015 as well as
Fig.5.1)

The VHF Amplifier VU 221V is a module belong-
ing to the 200 series of single-channel radio
equipment. Available in two models (02 / 03), it
is used in the VHF transmitters and transceivers
of this series. The two models differ in that
model 03 contains an optional PIN control cir-
cuit and a Tx / Rx switch in addition to the stan-
dard layout of model 02.

To the amplifier an optional circulator, also in-
tegrated in the transceiver, can be connected
by using the supplied extension set.

The following description refers to the maxi-
mum layout of model 03. Wherever there are
substantial differences between the two
models, they will be especially mentioned.

Within the VHF transmitters and transceivers,
VHF Amplifier VU 221V carries out the follow-
ing functions:

- In transmission, it amplifies and modulates
(AM) the signal fed in from the synthesizer.
The amplified signal is routed via the
adapter frame to the Tx or Tx / Rx antenna.
Important operating parameters (power,
temperature and VSWR) are detected and
applied to the modulator,

- Inreception, it switches the signal from the
Tx / Rx antenna to an output to the re-
ceiver.

The connection to the modulator is made with
the aid of X93. Via this connector the control,
monitoring and modulation signais as well as
the supply voltages of the pre-stages are rout-
ed. The operating voltages for the output
stages are fed to the amplifier from the adapt-
er frame via X19.

5.2 Amplifier Board

The amplifier board accommodates the follow-
ing functional groups:

- Driver amplifier with
Preamplifier and
Power driver

- Output stage

- Harmonic filter

- Directional coupler

- Tx/Rxswitch

- Amplifier control

- Quiescent-current generator

5.2.1 Driver Amplifier

(See circuit diagram 6044.2994.015, sheets 2
and 3)

The driver ampilifier consists of the functional
units preamplifier and power driver.

5.2.1.1 Preamplifier

The input signa! PREAMPIn (+ 14 dBm) is ap-
plied via a 10-dB attenuator (R110 to R112) to
transistor V112. The attenuator separates the
synthesizer output from the amplifier.

The base bias for setting the collector quiescent
current of transistor V112 (A-B operation) is ob-
tained from the +5-V Tx voltage by means of
voltage divider R113, R116 and R114. Diode
V114, parallel to the base / emitter diode of the
transistor as far as direct current is concerned,
ensures the temperature compensation of the
quiescent current.

By means of potentiometer R113 the quiescent
current can be adjusted, typically it assumes a
value of approx. 5 mA.

6045.6064.62.01
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As the collector voltage, a modulated BC volt-
age (signal MOD from the modulator) is fed in
via lead-through filter T120, an L/R/C filter
{L116, R120, C120) and transformer T116. The
amplified signal is coupled out via transformer
T116 and controls transistors V123 and V124 via
balancing transformer T122.

The transistors work in push-pull operation.
The 180° phase shift required for transistor con-
trol is obtained by way of balancing transform-
er T122. As the transistor collector voltage,
once again the modutated DC voltage (signal
MOD) is used.

At the output of this stage, the signal
PREAMPout is available with a maximum
power of 1W/50 Q. For an output power of
50 W, here approx. 0.2 W are required.

5.2.1.2 Power Driver

Via a 5.4-dB attenuator (R210 to R215, C214),
4:1 transformer T215 and coil L216 the base of
transistor V220 is controlled. Capacitor C214
has an influence on the frequency response of
the attenuator, thus compensating the loss of
gain in the upper frequency range.

Due to transformer T215, the 50-Q input im-
pedance of the power driver is reduced to
12.5 Q. Impedance matching is made with ca-
pacitor C216 and coil L216.

The base bias for setting the collector quiescent
current of transistor V220 (A-B operation) is ob-
tained from the +5-V Tx voltage by way of
voltage divider R250 to R252 and fed in via
transformer T215.

The temperature compensation of the quies-
cent current is ensured by diode V252 connect-
ed in parallel to the base / emitter diode of
transistor V220. By means of potentiometer
R250 the quiescent current can be adjusted,
typically it assumes a value of approx. 20 mA.

As the collector voltage, the voltage +24V-D1
is routed via the lead-through filter Z254 as
well asan L/ C fiiter (L254, C256) and coil L221.
Resistor R256 and capacitor C256 suppress low-
frequency oscillations.

The amplified signal at the collector of the
transistor is coupled out by a n fiter (C220,
L223, C223) used for impedance transformation
and controls the subsequent stage via a 1.5-dB
attenuator (R230 to R233). At the soldering
strap X224 the signal is available with
1OW/50Q. For service purposes soldering
strap X224 may also be opened.

Transistor V240 is controlled via 4:1 transform-
er T234 and a n filter (C235, [235, €236/ C237).
The base bias for setting the coliector quiescent
current (approx. 25 mA) of transistor V240 (A-8
operation} is obtained from the temperature-
dependent voltage ICR-3.

The voltage is applied to the transistor base via
lead-through filter Z260, a filter (C263, C262,
L260, C234), transformer T234 and coil L235.
With the heat sink iemperature rising (see
5.2.4) the voltage ICR-3 decreases, stabilizing
the collector quiescent current of the transistor
to approx. 25 mA.

As the collector voltage, the voltage + 24 V-D2
is routed via lead-through filter Z264 and an L /
C filter as well as coil L268. The amplified signal
at the collector of the transistor is coupled out
by a n filter (C240, L242, €242, C243) used for
impedance transformation.

At soldering strap X243, the signal DRVout is
available with max. 11 W/12.58Q. For service
purposes soldering strap X243 may also be
opened.

Note:
12.5-Q interface!
In cases where measurements are to be made

or signals fed in via a 50-82 termination, a 1:4 RF
transformer must be used.

6045.6064.62.01
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5.2.2 Output Stage

(See circuit diagram 6044.2994 015, sheet 4)

The signal DRVout is routed via a 1-dB attenu-
ator (R244, R310, R311, R314} and balancing
line W315 to the matching network of transis-
tors V326 and V327. The transistors work in
push-pull operation. The 180° phase shift re-
quired for transistor control is achieved by way
of balancing iine W315. The inductances of
L321 and L323 are realized in the form of print-
ed coils on the printed circuit board.

The base bias for setting the collector quiescent
currents (approx. 50 mA) of the transistors (A-B
operation) are obtained from the temperature-
dependent voltages ICR-1 and ICR-2. These
voltages are applied to the bases of the transis-
tors via lead-through and other filters. With
the heat sink temperature rising (see 5.2.4), the
voltages are reduced, thus stabilizing the col-
lector quiescent current of the transistors in
each case to 50 mA.

The collector voltages +24 V-PAR and +24 V-
PAL are routed to the transistors via lead-
through and L / C filters (suppression of low-
frequency oscillations). By means of an output
network as well as balancing lines W336 and
W337 the output impedance of the circuit
(12.5 Q) is transformed 1a 50 Q.

The output signal is fed as signal AMPout via
soldering strap X337 or a circulator (contacts
CIRin and CiRout) to the subseguent harmonic
filter. For service purposes, soldering strap
X337 may also be opened. in the event that the
amplifier is operated in conjunction with the
optional circulator, soldering strap X337 must
be open with the signals being applied to sock-
ets X101 and X102,

The collector voltages are monitored by using
the signal parts coupled out at the feedback
circuit (L353, €353, R353 and L343). These sig-
nal parts are rectified by diodes V328 and V329
and filtered by the subsequent lowpass filters.
Via lead-through filters Z345 and Z355 they are
summed up as signals PAERR1 and PAERRZ,

monitored by V5 ({see circuit diagram
6044.2994.015, sheet 6} and fed as unbalanced
*PAERR signal to the monitoring circuit of the
modulator.

The heat sensor R525 {see circuit diagram
6044.2942.015, sheet 1) connected at contacts
X506 and X507 is located in a bore hole of the
output stage's heat sink. The voltage dropping
at R52S is routed via lead-through filter Z526 as
signal TEMP to the modulator. In the case of an
excessive temperature the modulator will re-’
duce the supply voltage of the pre-stage (signal
MOD), maintaining the modulation depth.

In this way the amplifier output power is re-
duced and a further temperature increase pre-
vented. in addition, error messages and a signal
driving an externa! blower are generated. The
heat sensor B1 connected at contact X304 pro-
vides the temperature information for the
quiescent-current sources (see 5.2.4).

5.2.3 Harmonic Filter and Direc-

tional Coupler

(See circuit diagram 6044.2994.01S, sheet 5)

5.2.3.1 Harmonic Filter

The output signal AMPout of the output stage
is supplied to the harmonic filter consisting of
coils L2, L4, L6, L8 and L10 as wel! as to capaci-
tors C1 to C11. The transmission loss for the
transmit signal is < 0.4 dB.

The stopband attenuation for the muitiples of
the transmit frequency in the range of 230 to
500 MHz is = 58 dB. In the range of 500 to
700 MHz the stopband attenuation is > 50 dB.
The signal is applied to the directional coupler
via the 50-Q soldering strap X30.

6045.6064.62.01
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5.2.3.2 Directional Coupler

The directional coupler is built in strip-line
technology directly on the printed circuit
board. It consists of a main line (5-6) and two
coupling lines (3-4 and 1-2). For adjusting the
directivity, the coupling lines are fitted with
vane attenuators. Adjustment is made by bend-
ing the vane attenuators.

The coupling line 3-4 coupies out a signal which
is proportional to the forward power. This sig-
nal is rectified by diode V30 (signal DIR-F), am-
plified by operational amplifier N500A {circuit
diagram, sheet 6) and fed as signal DIRF to the
modulator. '

The coupling line 1-2 couples out a signal which
is proportional to the reflected power. This sig-
nal is rectified by diode V23 {signal DIR-R), am-
plified by operational amplifier N5008 (sheet 6)
and fed as signal DIRR to the moduiator.

Level matching and DC offset of the signals are
carried out by the operational amplifiers
NSOOA and N500B (sheet 6). Diode V510 serves
for temperature compensation of rectifying di-
odes V23 and V30 of the directional coupler. It
influences the reference voltage at the non-
inverting inputs of operational amplifiers
N500A and N5008B.

Potentiometer R501 permits to adjust the DC
offset for the signal DIRF. With potentiometers
R506 and R515 the signal amplitude is set.

With mode! 02 of the amplifier, the transmit
signal is routed from the 50-Q soldering strap
X30 via main line 5-6 and soldering straps X41
and X52 as signal ANT to the transmit antenna.
With model 02, the soldering straps X40 and
X51 are not fitted. :

With mode! 03 of the amplifier, the soldering
straps X41 and X52 are not fitted. In this case
the transmit signal is supplied via soldering
strap X40, capacitor C40, PIN diode V42 and sol-
dering strap X51 as signal ANT to the Tx/Rx an-
tenna. In receive operation, the signal is routed
from the Tx / Rx antenna via soldering strap
X51 and PIN diodes V44, V46 as signal Rx to the
receiver. Functioning of the Tx / Rx switch is de-
scribed in chapter 5.3.

5.2.4 Amplifier Control

(See circuit diagram 6044.2994.015, sheet 6)

This part of the circuitry contains the oper-
ational amplifiers NSO0A and N5008 for the sig-
nals of the directional couplers, as mentioned
under 5.2.3. In addition,- it generates the
temperature-dependent voltages ICR-1, ICR-2
and ICR-3 for the base bias of driver transistor
V240 (sheet 3) and output transistors V326 and
V327 (sheet 4). A temperature variation will re-
sult in a voltage change in the opposite direc-
tion. Therefore the collector guiescent currents
always remain constant.

As the voltage sources for the voltages ICR-1,
ICR-2 and ICR-3 are of identical design, the fol-
lowing only describes the generation of the
voltage ICR-2.

The heat sensor B1 (sheet 1) is part of the volt-
age divider (also containing resistors R550 to
R521/R551/R560). The voltage drop at heat
sensor B1 will decrease with rising tempera-
ture. Via the tap of potentiometer R560 this
voltage acts upon the non-inverting input of
impedance converter N537D / V562. Thus the
output voltage ICR-2 (V562 .3) will also decrease
with rising temperature. The collector quies-
cent current of output stage transistor V327
(sheet 4) is therefore independent of the tem-
perature.

The diode V546 connected in parallel to heat
sensor B1 prevents the output transistors from
being destroyed if diode B1 is defective (high
impedance). Via voltage divider R547 / R546,
the cathode is on approx. 10 mV. For this rea-
son, there will only be a current flow through
diode V546 if heat sensor diode 81 is defective.

By means of the FET V544, which is also con-
nected in parallet to B1, the gquiescent-current
sources are switched on and off depending on
the signal *PTT-A. Thus, in no-transmission in-
tervals no guiescent current will flow in the
output stage transistor. The signal  *PTT-A
equally controls the gate of FET V540. The {at-
ter switches the + 5-V voltage which is used to
generate the base bias voltages of the pre-
stage transistors (signal +5V-Tx).

6045.6064.62.01
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5.3

Tx / Rx Switch and PIN Control (with Model 03 only)

(See circuit diagrams 6044.5693.015, sheet 1 and 6044.2994.01S, sheet 5)

Switching the signal ANT from the Tx / Rx an-
tenna to the transmitter output stage or the re-
ceive path (signal Rx) respectively is made by
means of PIN diodes V42, Va4, V46 and V48,
The control voltages RxTx-1, RxTx-2, RxTx-3 for
the Tx / Rx switch are supplied by the PIN con-
tro! submodule via X601 to X603. Coils and R/ C
filters prevent any leakage of RF voltages.

The DC voltage required to ensure that the PIN
diodes of the Tx / Rx switch will block by all
means is approx. 200 V for the maximum possi-
ble transmit power. The voltage is generated
with the aid of a voltage transformer {step-up
regulator). The supply voltage is applied to this
regulator in transmission only (*PTT-A1 = low
level).

The PTT signal *PTT-A1 switches the compara-
tor output N600A.2 to low level. Transistor
V604 switched the + 8-V, operating voltage to
the voltage transformer.

Operational amplifier N&00C is wired as
rectangular-signal generator. The output fre-
quency at N60Q0C.14 is approx. 31 kHz t3kHz.
The complementary transistor stage V614/
V615 matches the low-impedance output of
the operational amplifier with the input im-
pedance of the subsequent switching transistor
V616. At test point X1 the signal is available
with an amplitude of approx. 5to 6 V.

With switching transistor V616 being through-
connected, a magnetic field builds up in stor-
age choke L616. During the blocking phase the
energy stored herein is transferred via diode
V617 to capacitor C617. Zener diodes V621 to
V623 limit the voltage to approx. 200 V. This
voltage is monitored by comparator N60OD.
The signal *PAERR1 changes to low level if the

signal *PTT-A1 is on low level (transmission)
and the 200-V output voltage of the transform-
eris missing.

5.3.1 Transmission

The signal RxTx-1 is tapped at the collector of
transistor V604 and routed via X601 to the an-
odes of PIN diodes V42 and V48. In transmission
here approx. + 8V are available.

Further, the signal *PTT-A1 is applied to the in-
put of the inverting comparator N60OB. in
transmission the comparator output N600B.1
biocks transistor V606. The signal RxTx-2 is
tapped at the collector and fed via X602 to the
cathodes of PIN diodes V42 and V48 as well as
1o the anodes of PIN diodes V46 and V44,

In transmission a low level is available at these
components, since transistor V618 has been
switched through by the signal RxTx-1. The
cathodes of PIN diodes V44 and V46 are on ap-
prox. 200 V (signal RxTx-3). PIN diodes V42 and
V48 are conductive and PIN dicdes V44 and V46
are blocked.

5.3.2 Reception

The signal RxTx-1 is available with iow level at
the anodes of PIN diodes V42 and V48. The sig-
nal RxTx-2 is available with high level at the
cathodes of PIN diodes V46 and V44. Transistor
V618 is blocked. The cathodes of PIN diodes
V44 and V46 are on low level (signal RxTx-3),
since transistor V619 is conductive due to the
high leve! of the signal RxTx-2. PIN diodes V42
and V48 are biocked and PIN diodes V44 and
V46 are conductive.

6045.6064.62.01
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5. Description of Function

5.1 General

{See circuit diagram in the appendix and Fig.
5.1)

The Power Supply IN 251A is an optional mod-
ule belonging to the transmitters and trans-
ceivers of the R&S 200 series. By using the op-
tion the operating possibilities are extended
even further from pure DC operation to AC/ DC
operation with automatic switchover.

5.2 Primary Side

The mains voltage is routed via a mains connec-
tor combination to the primary side of toroidal-
core transformer TR1. The circuitry on the pri-
mary side contains the fuses F1 and F2, power
switch $1 {contacts $1.1 and 51.2), the voltage
selector and resistors R18 to R20 connected in
series.

The mains connector, fuses, fuse holders, the
filter and the voltage selector are all part of the
mains connector combination.

Relay REL4 and the series connection of resis-
tors R18 to R20 belong to the starting-current
limiting circuit described in the following.

5.2.1 Starting-current Limiting
Circuit

The main load at the time of switching on is
due 1o the filtering capacitors on the secondary
side of the toroidal-core transformer TR1 and
its remanence. The resulting high starting cur-
rents are avoided as follows:

After switch-on, to begin with the reduced

‘starting current flows through the series con-

nection of the resistors.

As soon as a defined delay time is passed, relay
REL4 through-connects the mains voltage via
its contact 4.1 directly to the primary winding
of the transformer.

5.3 Secondary Side

5.3.1 AC Operation

Fuses F3 and F4 protect toroidal-core trans-
former TR1 from overloads on the secondary
side. The AC voltage is rectified by a power rec-
tifier circuit made up of double diodes D1 and
D2, each of which is mounted to a heat sink.

The resulting voltage (24-VDC output voltage)
is filtered by means of capacitor C1 and applied
to connectors ST3 { +) and ST4 (-).

From this voltage the signal AC LED {(at 5T5) is
obtained via resistor R1 and Zener diode D5.
The Zener diode limits the signal to approx. 5V
(TTL level). LED AC lights up as soon as the
mains voltage is available. In addition, the volt-
age acts upon the control winding of relay
REL3 of the switchover circuit. Capacitors C8
and C9 suppress any reactive RF effects of the
connected transmitting stages.

53.2 DC Operation

The +24-VDC battery voltage is fed in via
connectors ST2 (-) and ST1 (+). In the absence
of the AC supply voltage contact 3.1 of relay
REL3 is closed.

Relay REL2 is energized via diode D6, contact
3.1 and power switch contact $1.3, and contacts
2.1 and 2.2 are closed.

6045.5680.62.05
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This leads to the following processes:

1. Via resistor R2, the DC input voltage
charges capacitor C1 with a limited charg-
ing current.

2. Capacitor C4 is charged via resistor R4. If
the voltage exceeds the response threshold
of transistor switching stage T1, relay REL1
is energized by means of transistor T2, and
resistor R2 is bypassed via contact 1.1.

The DC input voltage of battery connections
ST2 (-) and ST1 ( +) is now directly connected to
connectors ST3 { +) and ST4 (-} (= full charging
current).

5.3.3 AC/DC Switchover

If a battery supply is available, the AC / DC
switchover circuit triggers a switchover to the
DC supply in the case of a mains failure.

During a mains failure the voltage at capacitor
€2 and at the winding of relay REL3 breaks
down, relay REL3 is de-energized and closes its
break contact 3.1.

By way of diode D6, contact 3.1 and switch con-
tact 51.3 relay REL2 is energized and the 24-
VDC input voltage (22 1o 31 VDC at ST1/5T2) is
routed via contact 2.1 and resistor R2 to con-
nection ST3/5T4. As soon as C4 is charged, re-
lay REL2 through-connects the full battery cur-
rent. Once AC power is restored, the battery
current is interrupted by REL3 wvia its contact
3.1.

in other words, the circuit causes an AC/ DC
switchover, the AC supply always having prior-
ity over the DCsupply.

The switchover circuit only responds to correct
polarity and limits the starting current by time-
staggered switching via series resistor.

534 Switch-on Reset

From the secondary winding TR1.8 to TR1.10 a
further DC voltage is generated. The latter is
rectified by diodes D3 and D4 and filtered by
capacitor C2.

Via resistor R1 and Zener diode D5 the signal
AC LED (at STS) is derived from this voltage.
The Zener diode limits the signal tc approx. 5V
{TTL level). LED AC lights up as soon as the
mains voltage is available.

The voltage also acts upon the control winding
of relay REL3 of the switchover circuit (refer to
5.3.2).

At a mains failure, the voltage at C2 drops fas-
ter than the voltage at C1. Therefore the open
collector ocutput of comparator IC1B is switched
to ground (capacitor C6 is discharged). Compa-
rator IC1A, switched as Schmitt trigger,
through-connects the hitherto inhibited tran-
sistor T3. Thus transistor T4 is inhibited and re-
lay REL4 is de-energized.

At renewed switch-on or return of the mains
voltage the voltage at C2 rises more quickly
than the voltage at C1. The output of compara-
tor IC1B becomes high-impedance.

Once the charging time of R12 and C6 is over,
comparator IC1A is connected to ground and
transistor T3 is inhibited. As a result transistor
T4 is switched on and the current limiting in the
primary circuit of the transformer is once again
bypassed by relay contact 4.1.

6045.5680.62.05
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6. Repair

(See also circuit diagram, parts lists and components layouts in the Appendix to this Repair

Manual )
6.1 Preliminaries
6.1.1 General

The repair of Power Supply IN 251A starts with
the initial checks according to 6.3 in order to
obtain information on the functional order of
the module and its technical data.

In the case where faults cannot be clearly local-
ized the results of the initial checks will be the
starting point for repairs.

Following repairs the complete initial checks
must be carried out again as final check to en-
sure that the technical data are maintained.

6.1.2 Restoring the Nominal

Characteristics

Any component that is proved to be defective
by means of the initial checks and other trou-
bleshooting measures should only be replaced
by a component that meets the specifications
of the appropriate parts list in the Appendix to
this Repair Manual.

Only in this way can the technical data be
guaranteed given in Section 1 of the User
Manual.

Following the repiacemenf of components the
final check according to 6.6 must be carried
out.

6.1.3 Spare Parts

All components are subjected to strict quality
assurance before they are built into the mod-
ule.

For components from outside suppliers, such as
resistors, capacitors and diodes for example,
Rohde & Schwarz have laid down their own
defined specifications for the purpose of
ensuring maximum reliability.

For this reason we recommend that only
original spare parts be used to replace
defective components.

When ordering spare parts, please state the
following:

- Type,

«  Ordering code of the maodaule,

- Serial number of the module,

- Identification number of the parts list,

- Designation plus stock number of the com-
ponent.

All of these details are to be found in the circuit
diagram, parts lists and components layouts ac-
companying the manual.

6045.5680.62.05
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6.1.4 Important User Information
The following contains details which are essen- - Carry out all measurements only at the gi-
tial for carrying out repairs. This information is ven operating voltages.
provided to avoid any misunderstanding which
may occur at a later stage. . Carry out all measurements to ground, un-
less stated otherwise.
CAUTION
- The abbreviations in the text, such as 1€2.1
Do not commence any work on the power sup- e.g., are to be understood as follows:
ply. such as soidering and the connection of
test cables for instance, unless the operating IC2, terminal 1
voltage is switched off.
- Following the elimination of a fauit the ap-
- Carry out the initial check of the power propriate check in accordance with the Ta-
supply and the resulting troubleshooting bie “Check of Equipment Function” must
and fault elimination in the given order. be repeated.

6045.5680.62.05
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5. Description of Function

(See Fig. 5.1, Block Diagram and Circuit Diagram 6044.7244.015)

5.1

The VHF Synthesizer GF 201V, models 22 and
23, is a module belonging to the 200 series. In
the VHF single-channel transmitter or VHF
single-channel receiver / exciter it generates a
frequency in the 118.0000 to 143.9975 MHz
range which is routed to the connected modul-
ator. The frequency spacing can be preset and
is either B.33 kHz or 12.5 kHz.

General

For the generation of the synthesizer frequen-
¢y the VHF synthesizer contains three low-noise
voltage-controlled oscillators {VCOs). These
oscillators syntonize within a phase-locked
loop (PLL). The reference frequency required
for this is derived from a 10-MHz frequency. In
model 22 this is generated by a temperature-
compensated oscitlator. In model 23 in order to
obtain a higher frequency accuracy the10-MHz2
frequency is generated with the aid of an oven-
thermostat-stabilized oscillator (OCX0).

The VHF synthesizer is controlled by a micro-
controlier. The data required for setting the
frequency and operating mode are called up
from an EPROM. From these data the microcon-
troller generates data, clock and control signals
for the integrated synthesizer module and
functional groups of the single-channel unit.

The phase detector of the synthesizer module
generates pulses not only during frequency
tuning and fine tuning but also following com-
pleted tuning. These are integrated in the {oop
filter which follows. The direct voltage result-
ing from this is routed to the VCOs as control
voltage (tuning and fine tuning voltage).

The output frequency of the VCO activated by
the microcontrolier is returned via a modulus-2
prescaler to the synthesizer module where itis
compared with the reference frequency.

For as long as there are deviations of frequency
from the nominal value and phase coincidence

has not yet been established, the synthesizer
module will continue to create varying pulses.
Their pulse width and polarity will depend on
the frequency deviation and phase difference.

Foliowing correct tuning a stable direct voltage
will be found at the loop filter cutput. The
output frequency of the active VCO will thus be
kept constant by this direct voltage.

5.2 Oscillators

VCO 1to VCO 3

To provide coverage of the entire frequency
range the VHF synthesizer is equipped with
three voltage-controlied oscillators (VCOs). The
frequency range is distributed over these oscil-
lators as follows: :

VCO 1: 118.0000 to 126.0000 MHz
VCO 2: 126.0025 to 135.0000 MHz
VCO3: 135.0025t0 143.9975 MHz

VCO 1 contains transistor V314 as active com-
ponent, VCO 2 contains transistor V309 and
VCO 3 contains transistor V304.

Note:

The three VCOs are of identical functional de-
sign, differing only in the ratings of the passive
components. For this reason the description of
VCO 1 which follows may be taken as referring
to VCO 2 and 3 as well. Attention will be drawn
to peculiarities of these last two at the corres-
ponding place.

Once a frequency in the range 118 to 126 MHz
has been set VCO 1 is activated by microcon-
troller D401 with DIL switches 5110 53.

6075.6479.62.01
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This is achieved by the signai OSEL1 routed
from output D401.8 with high level via resistor
R315 to switching transistor V310. This opens
and causes the next switching transistor V311
to open as well. Via its emitter-collector section
and choke L309 the +12-vDC supply voltage is
conducted to the RF transistor V314. This activ-
ates VCO 1. When the OSEL1 signal is at low
level V310 and V311 are inhibited and VCO 1 is

switched off.

The frequency of VCO 1 s basically determined
by the parallel oscillatory circuit 1312, C338,
V312 and V313. The capacitance of the two
capacitance diodes V312 and V313 is set by the
control voltage TUNE (see 5.4.3). A change in
this control voltage brings about a change in
the resonance frequency of the parallel oscil-
latory circuit and thus 2 frequency change of
VCo 1.

The VCO frequency is routed as signal RF__OUT
via transformer T302 and diode pins V316.1
and .3 to the following buffer amplifier.

VCO 2 is switched on or off with signal OSEL2
and VCO 3 with signal OSEL3. The microcon-
troller switches only one of the three VCOs on,
which one being dependent on the frequency
range. The TUNE control voltage is applied sim-
ultaneously to all three VCOs but is only pro-
cessed by the active VCO.

5.3 Buffer Amplifier

The frequency generated by one VCO is routed
to the buffer amplifier via coupling capacitor
€224 and an attenuator.

The buffer amplifier i1s a modified cascade
circuit consisting of transistors V201 and V202.
The first stage with V201 is an emitter circuit,
while the second stage with V202 functions as
base circuit. This thus ensures a high amplifi-
cation of the VCO output signal and at the
same time good isolation of the VCOs from the
following modulator of the single-channel
unit.

from the output transformer T200 of the
buffer amptifier the VCO frequency reaches RF
output X94 as signal RF__OUT via coupling

capacitor C218, attenuators R224 to R226 and a
bandpass filter.

5.4 Phase-locked Loop

The VCO which is switched on forms part of a
phase-locked loop (PLL). This causes the vCO to
oscillate at the set frequency with a constantly
high accuracy.

The phase-locked ioop consists of the active
VCO and transistor V314, V309 or V304, the
synthesizer module N202, the modulus-2 pre-
scaler N203 and the loop filter with N200 /
N201.

As reference frequency a highly stable 10-MHz
frequency is fed into the phase-locked loop via
the gate of NAND circuit D404. The frequency is
generated either by the temperature-com-
pensated oscillator (TCXO) U100 (model 22) or
by the oven-thermostat-stabilized oscillator
(OCX0) U1 {model 23}).

5.4.1 Synthesizer Module N202

The synthesizer module N202 is a complex PLL
circuit. It consists of bus interface with controd
logic, 7-bit A divider, 12-bit N divider, 16-bit R
divider, phase detector, modulus control logic,
tuning and protective circuits and also circuits
for internal control features.

Modulus-2 mode is set and the division ratio of
the A, N and R dividers is selected via the 3-con-
ductor bus by the microcontroller D401. To do
so the ENABLE 1 signal for enabling (low
Jevel) the synthesizer module, the serial data
signal DATA and the clock signal CLD are
applied 10 inputs N202.3 to .5 respectively.

Once the synthesizer module has been en-
abled, serial data are accepted at each positive
edge of the clock signal. The data signal here
contains information on the setting for the di-
vision ratios for the nominal frequency set with
$2 and $3 and also for the frequency spacing
set with 51 and the transmit frequency OFFSET.

The 10-MHz reference frequency is fed into the
synthesizer module at reference frequency
input N202.2 (Ri). The R divider prepares this
frequency as a reference frequency for the
phase detector.

6075.6479.62.01
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At VCO frequency input N202.8 {FI) the 1:64 /
65-divided frequency of the active VCO is fed
into the synthesizer module via the modulus-2
prescaler. This frequency is routed to the inter-
nal A and N dividers and is divided according to
the setting. The division process creates fre-
quencies in the 4.1666-Hz or 2.5-kHz spacing.
These are also fed into the phase detector.

The phase detector generates anti-backlash
pulses not only during frequency tuning and
fine tuning but also following completion of
tuning. The width and polarity of these pulses
are dependent on the frequency deviation
{with respect to the nominal frequency) and on
the phase difference. The anti-backlash pulses
are available at output N202.12 (PD) and are
fed into loop filter N200/ N201.

The modulus-2 prescaler connected to the syn-
thesizer module is controled via the modulus
control output N202.7 (MOD). At the begin-
ning of a tuning cycle this output will be at low
level. When the A divider reaches its set value
during the tuning cycle the output will switch
to high level (1:64 division}. When the N divider
reaches its set value during the tuning cycle the
output will reset to low level {1:65 division).

Via LD output N202.14 the synthesizer module
signals whether the phase-locked loop has
locked. In its locked state the width of the low
signal corresponds to the pulse width of the
anti-backlash pulses at the output of phase de-
tector N202.12.

5.4.2 Modulus-2 Prescaler N203
The output frequency of the active VCO is fed
back to input N203.8 (*IN} of modulus-2 pre-
scaler N203 via attenuators R210 to R213 and
filters C213 / L200 / C212. The modulus-2 pre-
scaler can divide the frequency either at the
division ratio 1:64 / 65 or 1:128 / 129. Due to
the circuitry in the VHF synthesizer the 1:64 /65
division ratio is set. Switchover to the 1:64 /
1:65 ratio is triggered by the MC signal (mod-
ulus control) from the synthesizer module at
N203.6.

The output signal of the modulus-2 prescaier at
N203.4 (OUT} is routed via the RC network
R238/ C209 to the VCO frequency input N202.8
of the synthesizer module.

5.4.3 Loop Filter N200 / N201

The anti-backlash pulses at phase detector out-
put N202.12 of the synthesizer module are fed
into the loop filter. This consists of an inte-
grator with operational amplifier N200 and an
active low-pass filter with operational amplifier
N201.

The anti-backlash pulses are first of all integrat-
ed in integrator N200. The direct voltage result-
ing from this is fed into the following iow-pass
filter. It is here that interference voltages which
arise due to the anti-backlash pulses are atten-
uated.

Afterwards, the DC voltage is fed as control
voltage TUNE from the output of the oper-
ational amplifier N201.6 via the RC section
R235/R236/€231 to the VCOs.

If tuning was correct a stable direct voltage will
appear at the loop filter output as the result of
the output pulses {which will now not change
again) of the synthesizer module. The output
frequency of the active VCO is kept constant by
this direct voltage.

5.4.4 Quartz Oscillators

U100/U101

The 10-MHz quartz oscillator generates the re-
ference frequency for the phase detector of
synthesizer module N202 and the clock fre-
quency for microcontroller D401,

In model 22 this frequency is generated by the
temperature-compensated oscillator (TCXO)
U100. The frequency can be finely tuned by
means of potentiometer Ri01 of the voltage
dividers R100 to R102.

In model 23 to achieve a higher frequency
accuracy the 10-MHz frequency is generated by
the  oven-thermostat-stabilized oscillator
{OCXO) U101. Fine tuning is possible using the
internal trimmer.

The oscillator frequency signai (signal OCXO0) is
routed via the gate of circuit D404 to the clock
input D401.36 of the microcontroller and via
filters C402 / L400 / C401 to the reference
frequency input N202.2 of the synthesizer
module.
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5.5 Control

Control of the VHF synthesizer is handied by
microcontroller D401. Among other things the
microcontrolier carries out the following
functions:

- Output of control and frequency inform-
ation (for frequency and frequency spac-
ing setting and also for transmit fre-
quency OFFSET setting) to the synthesizer
module,

- switching the VCOs on and off depending
on the frequency range,

- switching VCOs off when the frequency
range is exceeded.

To be able to carry out these functions the
microcontroller is programmed via DIL switches
$1to $3. $1is used for programming the trans-
mit frequency OFFSET and frequency spacing,
while §2 and $3 program the synthesizer
frequency.

As specified by the program the microcontrol-
ler calls up data from EPROM D403. To do so,
first of all the EPROM is addressed by the micro-
controller via address signals AB to A15 and
data signals DO to D7. Here data signals DO to
D7 are routed via latch D402 to the EPROM as
address signals A0 1o A7,

Corresponding to this addressing, data signals
DO to D7 are called up via EPROM terminals
D403.11 to D403.19 and routed to the micro-
controller. Latch D402 is blocked while data is
being transmitted from the EPROM to the
microcontroller.

The microcontroller converts the frequency in-
formation from $1 to $3 not only into discrete
control signals (for example, OSEL1} but also
into serial data signals {DATA) for the synthe-
sizer module.

\n addition the microcontrolier generates
status and control signals which are routed via
connector X43 to the functional groups of the
single-channel unit.

The SYTEST signal is output as a status message
by the microcontroller. This signal has low level
if the phase-locked loop has not locked. In this
case the synthesizer module generates a low
signal at N202.14. In the following monostable
multivibrator D200 this is converted into a low
pulse of defined width after which it is routed
1o microcontroller input D401.7 as the UNLOCK
signal. The SYTEST signal is routed to connector
contact X43.7 via output D401.4 and transistor
V400.

if the output signal OFFSET has high level then
the higher-level unitis signalled that a transmit
frequency OFFSET has been set in the VHF syn-
thesizer. With the 12C bus signals SCL and SDA
the VHF synthesizer can be remotely controlled
for multi-channel operation via connector X43.
A precondition of this however is that the cor-
responding multi-channel software has been
loaded into the VHF synthesizer.

If the single-channe! unit is fitted with receiver
units then in receive mode the synthesizer
frequency is raised 50 kHz above the transmit
frequency. In this case the *PTT signal is fed in
with high level via X43.9. If the *pPTT signal has
low level, the synthesizer frequency wil! be
reduced by 50 kHz again.

The 10-MHz reference frequency of quartz
oscillator U100 or U101 is used as clock fre-
quency for the microcontroller.

5.6 Power Supply Unit

The VHF synthesizer is supplied with a + 18-vDC
voltage. This is fed in via connector contact
X43.3.

from the +18-VDC voitage regulator N100
generates a +12-VDC supply voitage and
voltage regulator N101 generates a +5-VDC
supply voltage for the VHF synthesizer com-
ponents.
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5. Description of Function

5.1 General

(See also circuit diagram 6044.6048.015 and Fig. 5.1)

The Modulator GM 201 is used in the transmit-
ters and transceivers of the series 200 of single-
channel radio equipment. Within such a trans-
mitter or transceiver Modulator GM 201 has
the following general functions:

- Distribution of the supply voltages fed in
from the adapter to the synthesizer, inter-
face 1 and amplifier*.

(* To the amplifier, only the pre-stage sup-
ply voltage and the quiescent current are
applied.)

- Conditioning of the modulation and con-
trol signals for modulation and carrier acti-
vation from the amplifier, fed in via the
adapter orinterface 1.

- Monitoring the limit values of the synthe-
sizer and amplifier as well as an external
amplifier. Once the limit values are exceed-
ed or fallen short of, the operating param-
eters for the amplifier are modified in such
a way that the impact on the functional or-
der is as small as possible.

- Parting from the limit-value monitoring re-
sults, generation of a sum message for test
indication of the adapter and the external
interfaces.

- Conditioning of control signals for the
adapter display elements.

- Conditioning of various remote control sig-
nals and and the related messages.

Further, Modulator GM 201 may be subdivided
into the functional units AF part and control
part which in turn are made up of the follow-
ing subunits:

AF part:

. ALCunit (Automatic Level Control)
.  Filter unit {300 to 3400 H2)

- Reduction unit

- Loop amplifier

Control part:

« ON/OFF control

- PTT control

- Reduction control

- Monitoring unit

- Businterface

« Error monitorning unit

5.2

(See circuit diagram 6044.6048.01S, sheet 3}

AF Part

5.2.1 ALC Unit

(See circuit diagram 6044.6048.015, sheet 4)

The symmetrical input amplifier is made up of
operational amplifier N100A. Control is by
means of the signal of a dynamic microphone
fed in via contacts X13.8 and X13.9 and / or the
signal of a 600-Q remote line fed in via contacts
X73.31 and X73.32.
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The amplified output signa! (N100A.1) is routed
as signal AF-OPT-1 to the interface with an op-
tion which may be installed (X35.2). In addi-
tion, the signal AF-OPT-1 is applied via a voit-
age divider to input N100B.5 of operational
amplifier N100B.

Connector X110 permits to switch the ALC
function on and off. Depending on the wiring
of connector X110 the voltage divider men-
tioned above consists of

- R11OIR111(ALCfunctionofﬂor
- R11OIV112(ALCfunctionon).

Field-effect transistor V112 is the regulating
element within the control loop. Operational
amplifier N100B amplifies the signal for control
of the filter unit (N100B.7, AF-ALC).

Further the signal AF-ALC is applied to the in-
puts of comparators N130B.7 and N130C.9. The
reference voltages of these comparators are
obtained from the +10-V voltage via voltage
divider R124 to R127, R125, R126. Once the in-
put voltage of the comparators exceeds the ref-
erence voltage, the outputs N130C.14 and then
N130B.1 will change to high ievel.

Via resistors R130 and R131 the negative bias at
the gate of FET V112 is compensated and the
FET's impedance is reduced. The input voltage
of operational amplifier N100B decreases,
keeping the output amplitude constant.

The output signal AF-ALC is fed to the filter
unit via connector X10. Depending on the wir-
ing of X10, the signal may also be routed via an
external filter to the reduction unit.

5.2.2 Filter Unit

(See circuit diagram 6044.6048.01S, sheet 5)

The filter unit obtains the output signal of the
ALC unit or of an external filter via connector
X 10. The filter unit consists of five active filters
connected in series.

The active part of each individual filter consists
of an operational amplifier.

Filters 1 and 5 (N100C and N200C) are wired as
highpass filter and filters 210 4 (N100D, N200A
and N200B) as lowpass filters. Summing up the
passband curves results in a bandpass filter for
the frequency range of 300 Hz to 3.4 kHz.

The output signal of the filter unit is transmit-
ted to the reduction unit via connector X10.

5.2.3 Reduction Unit

(See circurt diagram 6044.6048.01S, sheet 6)

The reduction unit generates a DC voltage {0 to
2.2 V) the level of which is determined by the
control part by way of the regulated quantity
REDU (+5 V to -10 V). This voltage is modulat-
ed with the output signal REDin of the filter
unit.

The signa! REDin is amplified by operational
amplifier N200D and fed via the temperature-
compensated limiter stage (diodes V223 1V224)
to AGC amplifier N230. The supply voltages
-5V,ef and +5 Vred) for the diode current of
the limiter stage are generated by operational
amplifiers N250C and N250D.

AGC amplifier N230 is a linear-controlled AC
amplifier. The controlling quantity is the
control voltage REDU routed via buffer N250A.
Amplifier N240 adds the AC signal from N230.4
(modulation) to the DC value also depending
on REDU (mean value of carrier; via R237).
Output DES! controls the subsequent loop
amplifier

6045.5945.62.01
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5.2.4 Loop Amplifier

(See circuit diagram 6044.6048.01S, sheet N

The loop amplifier constitutes a regulated volt-
age source for supply of the amplifier pre-
stage. The level of this voltage determines the
amplifier output power and the modulation
depth.

Acting as control signal, the output signal DESI
{(conditioned modulation signal) is routed to
the reduction unit.

The circuit D310 (triple 2-channel analog multi-
plexer / demultiplexer) contains three indepen-
dent analog switches {switches X, Y and Z). The
switch X is switched over by means of the signal
PLOHI (switchover of power). In this way the
signal DESI is switched either via potentiometer
R303 or via R304 to the integrating control am-
plifier N322. By means of the potentiometers
the output powers for the power levels high
and low (0 = nominal value) are set.

Switches Y and Z of analog switch D310 serve
to switch over between internal and external
power control loop. For operation with an ex-
ternal power amplifier, its output voltage is
switched to the subsequent difference amplifi-
er (N316).

tor operation with the integrated amplifier,
the forward signal DIRF of the amplifier is
switched to the difference amplifier (N316).
Switchover between internal and external con-
trol loop is by means of the signal EXTAGC (see
chapter 5.3.6, Error Monitoring).

The output signal of the difference amplifier
(N316, = actual value) is available with oppo-
site polarity at the same control amplifier N322.
For enabling control amplifier N322 (in trans-
mission) the signal *PTT is fed in via diode
Vv320. The output of the control amplifier
(N322.6) controls, via diode V326 and FET V337,
the base of transistor V330.

FET V337 is blocked via transistor V340 if the
-10-V voltage is missing. Zener diode V327 lim-
its the base voltage of transistor V330 to ap-
prox. 12 V.

On the emitter of transistor V330 the supply
voltage (signal MOD) for the pre-stage of the
amplifier module is tapped. For voltage moni-
toring part of the signal is branched off via re-
sistor R355 (signal MOD-C1). ~

Transistor V352 and resistors R350/R351 form a
circuit for current monitoring of the signal
MOD. For too high a current the transistor be-
comes conductive and the level of the signal
MOD-C1 will rise. The signal is monitored by
the control part (reduction control (sheet 12)).

For further monitoring capacitor C348 is
charged via diode V347 and resistor R347 to the

peak value of the MOD signal. This signal
(MOD-C2) is also routed to the control part.

5.3

(See circuit diagram 6044.6048.015, sheet 8)

Control Part

5.3.1 ON / OFF Control

(See circuit diagram 6044.6048.01S, sheet 9)

The ON / OFF control generates the control sig-
nal ON-TX by logic interconnection of the var-
ious control possibilities and the operating-
voltage monitoring signals. A high level of this
signal causes the power supply to be switched
on. In general, the transmitter will aiways be
switched on if none of the various OFF signals is
active.

The +5-V supply voltage of the ON / OFF con-
trol and the REM bus modules must also be
available in standby operation

A stabilizing circuit around a Zener diode
(v404, R404/R40S) generates the required
+5-V supply voltage directly from the +24-V
input voltage.

6045.5945.62.01
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Note:

The subsequent text printed in italics only ap-
plies for 1:1 changeover operation
(jumper on X410.2 = 3):

Due to the negative edge of the output signal
*ERROR of the error flipflop (sheet 15) the in-
verting Schmitt trigger D404D is briefly activat-
ed. Via NOR gate D405A, inverting Schmitt trig-
ger D404C, NOR gate D405D and transistor
V440 the signal *OFF-TX-1 is set to high level. A
second unit connected at this output is enabled
(= switched on} and switches its output TOFF-
TX-1 to low level. This level will disconnect the
first unit via the input * OFF- ™>@-2.

If the voltage is too low, the inverting Schmitt
trigger D404A will ensure the switch-off. Across
resistor R401 it will drop the voltage difference
petween the nominal voltage of Zener diode
V401 and the input voltage. If this voltage is
below the trigger threshold of Schmitt trigger
D404A, output DA04A.2 will change to high
level. Via NOR gate D405A, this high level pre-
vents the transmitter from being switched on.

5.3.2 PTT Control
(See circuit diagram §044.6048.015, sheet 10)

The PTT control circuit coordinates the various
internal and external possibilities for PTT as
well as the various conditions for enabling the
carrier activation.

The following PTT signals are summed up:

*pTT-MIC and *PTT-VOX {always possible);
*pTT-INT, 2*PTT-INB and *pTT-12C (only if
*REMOTE-1 = low).

All PTT signals are fed in via inverting Schmitt
triggers. |f one of the inputs mentioned above
is on low level, output SUM-PTT will change to
high level.

For disabling the PTT function the signal NOPTT
(high level = carrier activation disabled) is
available via inverting Schmitt trigger D522F at
input D520.13 of NAND gate D520D. This gate

prevents the PTT signal from being transmitted
any further.

The low leve! at output D520.11 of NAND gate
D520 is monitored as to its timing, if a jumper is
on X523 (2 = 3). With each PTT signal counter
D538 starts anew and after 3 to 300 s (depend-
ing on the resistance of &534, 0 to 500 kQ)
blocks the PTT signal transmission via the 3-
port NOR gate D505C.

In the case of a failure, PTT wilt also be blocked
by the signal *ERROR. The output signal of
NOR gate D5S05C is routed as signal *SOFT-PTT
via inverting Schmitt trigger DS22A to the con-
trol part. In addition, the proionged signals
*pTT, PTT and *PTT-A are derived from the out-
put signal of NOR gate D505C. The prolonga-
tion is determined by RC filter R522/ C522.

5.3.3 Reduction Control

(See circuit diagram 6044.6048.015, sheets 11
and 12)

Circuitdiagram:  sheet11
The reduction control circuit is fed with the fol-
{owing internal and external operating and sta-
tus data of the transmitters:

- Temperature,

- VSWR,

- Supply voitage,

- PTT,

- Pre-stage supply.

From the sum of these data a DC voitage (RED)
is obtained which controls the output power of
the ampilifier. In addition, the data are used to
produce internal and external controi signals
for monitoring purposes .

The input quantities are compared with nomi-
nal values by means of operational amplifiers.
The individual results are summed up by a di-
ode matrix and fed to the reduction unit of the
AF part.

The signal *SOFT-PTT from the PTT control is
shaped by the operational amplifier N621A,
which is wired as a lowpass filter, and added to
the signal REDU by way of the diode. -

6045 5945.62.01
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Thus the RF power is keyed in a continuous
way.

The signal TEMP (heat sensor on the heat sink
of the output stage) is amplified by operational
amplifier N621D and added to the signal REDU
by way of diode V633 (= power reduction for
overtemperature). Here the signal OVTEMP is
also available. For the external message “tem-
perature > 80" it is output via inverting
Schmitt trigger D668BE (see sheet 12) as signal
TEMP-1. For the internal monitoring function
this signal is routed via diode V675 to compara-
tor N603D.

From the signal +24V (24-V supply voltage) a
voltage is produced which reduces the trans-
mitter output power for over- and undervolt-
age. Undervoltage reduction is made by oper-
ational amplifier N621B. Overvoltage reduction
is made by operational amplifier N621C wired
as inverting amplifier. The output voltages of
both operational amplifiers are added to the
signal REDU by means of diodes V624 and
V633. The signal resulting from of the overvoit-
age reduction {N621C.8) is available as signal
OVVOLT at comparator N603D via diode V675
(sheet 12).

The signal AMP-RED fed in from an external
power amplifier viainterface 2 is added directly
to the signal REDU via diode V662. In this way
the contro! power for the external power am-
plifier can be reduced if for example the latter’s
output stage temperature is too high.

The signal DIRR (reflected power; VSWR} from
the directional coupler of the amplifier is ap-
plied to difference ampilifier N611A. For quick
reduction of the carrier power the output sig-
nal is fed to comparator N611C. Further the sig-
nal REVE is routed as signal DISR via lowpass fil-
ter R703/C703 to the integrating comparator

N611B of the monitoring unit. Both the direct
and the mean-value signa! are added to the sig-
nal REDU via double diode V640.

By means of the inverting Schmitt trigger
D668F, the TTL signal VSWR for error monitor-
ing (see chapter 5.3.6) is generated. The signal
MOD-C2 resulting from the peak-value rectifi-
cation of the output voltage MOD (from the
loop amplifier) is amplified by inverter N611D
and added to the signal REDU {reduction in the
case of overamplification).

Circuitdiagram:  sheet 12

Blower control

The signal TEMP from the heat sensor of the
amplifier is monitored by Schmitt trigger
N603A. Output N603.1 changes to high level, if
the heat sink temperature rises above 63 to
70°C. Via transistor V605 (signal BLW-1) and
power MOS-FET V260 of interface 1 an external
blower can be switched on.

Error signal AMTEST

Comparator N603C monitors the signal MOD-
C1 (overcurrent or overvoltage of the loop am-
phfier). Comparator N603D monitors the sig-
nals OVTEMP and OVVOLT. NAND gate D603B
sums up the signals at the comparator outputs
and D603C masks the error condition, so that
only for PTT the error signal AMTEST (low level)
can become active after a brief delay (R677/
C675).

Carrier message (CARRIER)

The reduction signal REDU is a direct measure
for the relative output power. Via comparator
N6038 and NAND gate D603A, it is used as car-
rier message CARRIER if the comparators
N603C, D do not signal any errors.

6045.5945.62.01
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5.3.4 ‘Monitoring Unit

(See circuit diagram 6044 .6048.01S, sheet 13)

The monitoring unit conditions the signals
REVE and FORW for control of the adapter dis-
play board. For indication of the forward and
reverse powers the signals are amplified by the
identically designed amplifier stages N700A
and N7008 and routed each viaanR/ C iowpass
filter to the display board. The active diodes
N710A/V703 and N710N/V708 limit the sig-
nals to a minimum level (0 V).

The signal for indication of the modulation
depth is generated from the signal FORW by
means of the active rectifier circuit N710D/
Vv710.

Also contained in the monitoring unit are the
amplifiers for the AF outputs “headset” and
“600 Q". These signals allow the transmit signal
to be monitored.

5.3.5 Bus Interface
(See circuit diagram 6044.6048.01S, sheet 14)

Via the bus interface status messages aré in-
quired and control commands for remote op-
eration transmitted. The serial data input and
output are synchronized by the signal SCL {seri-
al clock line). This signal is fed via resistor R805
and inverter D803B to the clock inputs {contact
14) of 1/ O expanders D810, D820 and D830.

The incoming data (signal SDAQ) are transmit-
ted to the data inputs and outputs (contact 15)
of the 1/ O expanders via inverter D803C, resis-
tor R802, inverter D803A and transistor V807.

The outgoing data are transmitted from the
data inputs and outputs {contact 15) of the 1/ 0
expanders via inverter D803C, resistor R297
(signal SDAI) to a driver transistor of interface
1.

|/ O expander D810 serves as extension decoder
for the REM bus unit address. Its address (+ 56)
is determined by the jumper position on X812.
Expanders D820 and D830 are accessed under
the addresses 56 (D820) and 57 {D830) respec-
tively. However, access is only possible for a
unit with secondary address. Addressing is by
placing a jumper onto X813. The selected port
output of expander D810 is switched to low
level by inscription of the correct secondary ad-
dress.

The results at the test points of the transmitter
are inquired via the bidirectional 8-bit port of
expander D830 and the first 4 bits of expander
D820.

The signals for the various REM bus control pos-
sibilities of the transmitter are forwarded from
the second 4 bits of the bidirectional 8-bit port
of 1/0 expander D820 via OR gates D870A to
D870D to the control contacts. The second in-
puts of the OR gates are used to set a time limit
for the control signals. Thus unwanted “con-
tinuous carriers” resulting from REM bus fail-
ures are prevented. Timing control is made by
the 14-bit binary counter / oscillator D860. Cut-
put Q12 (D860.1) inhibits the OR gates D870A
to D870D if within approx. 20 s there are no ac-
tivities at the selected output of |/ O expander
D810. :

Circuitdiagram:  sheet 15

The signal AC-LED fed in via the regulator
(adapter) is available, via R / C lowpass filter
RO53/C953, at the input of inverting Schmitt
trigger D902F. The output signal of DI02F is
present as signal DC/*AC at tristate bus driver
D84 of the bus interface and may be inquired
via the REM bus interface.

The REM bus control signal *iPLow and the sig-
nal *Plow from the parailel remote interface
are combined via diode V923 and inverting
Schmitt trigger D902D to form the signal PLO-
HI. This signa! is applied to the loop amplifier
where it leads to a change of the power level.

6045.5945.62.01
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The REM bus controt signal *IPHigh and the sig-
nal *PHigh from the paraliel remote control in-
terface are combined via diode V927 and in-
verting Schmitt trigger D902E to form the sig-
nal PHL. This signal is transmitted to the inter-
face and causes the external power amplifier to
be switched on. Simultaneously, the signal is
available in inverted form via NOR gate D951B
at an input of NOR gate D951A. At the second
input of the NOR gate there is the signal
*SOFT-PTT. At the gate output the result (sig-
nal PTT-AMP) is available for activation of an
external power amplifier.

5.3.6 Error Monitoring
(See circuit diagram 6044.5941.01S, sheets 15
and 16)

The error monitoring circuit contains the logic
control for sum error messages CBIT-TX-1.

Circuit diagram: sheet 15

NAND gates D906 and D911A are intercon-
nected in the form of a fiipflop. This flipflop
stores error messages occurring at the remain-
ing seven inputs of NAND gate D906. The flip-
flop is reset for each switch-on or carrier activa-
tion of the transmitter by the signal SUM-PTT
or ON-TX. The output signal of AND gate
D955C is fed to the remaining input of NAND
gate D911A. The signal *RESET1 is routed as
“power On Reset” to the PTT control where it
causes the PTT time limiting to be reset {coun-
ter D538). The signal *RESET serves to reset the
error flipflops in the bus interface.

The output signal *ERROR is available at NAND
gate D9118 (sheet 16). For service purposes it
may be deactivated by means of a jumper on
X960.

Circuit diagram: sheet 16

Via the 4-port NAND gate D911B the output
signal *ERROR of the error fiipflop is linked
with further internal or external signals. Exter-
nal signals are the status messages of an exter-
nal power amplifier fed in via interface 2. All
external signals (TEST-AMP, *VSWR-AMP,
*CAR-AMP, ENABLE, PHI and AGC-EXT) are de-
coupled via inverting Schmitt triggers.

The signals will only be included into the moni-
toring procedure, if an external amplifier is
available. This is signalled by the signal ENABLE
being on high level. Via inverting Schmitt trig-
ger D929E this signal enables the NOR gates
D930B, D930A, D951C and DI30C.

Via NOR gates D960C, D960B, D930D the result-
ing signals are linked with the internal status
messages VSWR, CARRIER and *PTT. In addi-
tion, the signals CARRIER-1 and VSWR-1 are
coupled out. The output signal of gate D9308.4
(EXTAGC) is fed to the loop amplifier for
switchover between internal and external pow-
er control loop.

By means of jumpers on X971 and X972, the
signals *VSWR and CAR-OK can be isclated
from the inputs of NAND gate D991B and ap-
plied to the inputs of the error flipflop (sheet
15, D906/ D911A). In this case the messages are
stored.

Once the internal and external status messages
are linked the result is output as signal CBIT-TX-
1 via AND gate D955.

6045.5945.62.01
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5. Description of Function

5.1 General

(See circuit diagram 6044.2042.01S and Fig. 5.1)

The Interface 1 Gl 2015 is used in the transmit-
ters of the Rohde & Schwarz 200 series of radio
equipment. Apart from a mode selector (REM,
LOC, OFF) and various matching circuits it con-
tains the connectors for the external interfaces
REM BUS (X8) and REMOTE (X9) as well as inter-
faces to the transmitter-internal modules in-
band interface (X1), interface 2 (X78) and mo-
dulator (X73).

5.2 REM BUS Interface
(See circuit diagram 6044.2042.015, sheet 2)

Via the REM BUS interface (X8), operating com-
mands are entered in a serial fashion and the
equipment status is inquired. The actual prep-
aration of the input and output data is made
by the functional unit "bus interface® of the
modulator. The input signals SCL (clock, X8.3)
and SDAQ (data, X8.4) are routed from REM
BUS interface X8 via L/ C lowpass filters to sock-
et X73 {modulator). The output signal *SDAI
(X73.45) of the modulator is fed via transistor
V31 to contact X8.5 (open collector). In addi-
tion, a +24-VDC voltage for supply of an exter-
nal unit {e.g. control unit) is output via contact
X8.7.

5.3 REMOTE Interface

(See circuit diagram 6044.2042.015, sheets 3
and 4)

Via the REMOTE interface (X9), the TTL inputs
and outputs for paraliel control and status in-
quiry are available. Further the {remote} line in-

puts and outputs for modulation, PTT and in-
band control signals as well as the monitoring
signal can be tapped at this interface.

5.3.1 TTL Input Signals
All external control input signals (*OFF-1,
NOPTT, *PHIGH and *PLOW) are routed from
the REMOTE interface (X9) via R/C lowpass
filters to socket X73 (modulator}.

5.3.2 TTL Qutput Signals

(See circuit diagram 6044.2042.015, sheet 4)

The TTL output signals (CBIT-IB, CBIT-TX-1,
CARRIER-1, VSWR-1 and PTT) of the modulator
are routed via transistors and L / C lowpass fil-
ters to socket X9 (open collectors). in addition,
AND gate D200C links the signal CBIT-IB to
CBIT-TX-1 to form the signals TEST-TTL (X9.9)
and TEST-TX (X9.8).

The 5-VDC supply voltage for AND gate D200 is
obtained from the +24-VDC supply by using
the voltage stabilizer R270/V270.

In the Interface 1 G! 2015, there are two lines to
be defined by the user, namely input U-DEF1
(X9.15) and output U-DEF2 (X9.31), only one of
which can be active at a time. Switchover is
possible by making use of jumper X841 on the
Modulator GM 201.

The user-defined lines coming from the inband
interface, i.e., USER-DEF-1 (X27.€26) and USER-
DEF-2 {X27.C15) are linked to the lines U-DEF1
and U-DEF2 respectively by WIRED-OR gates
including diode V293 and transistor V291
respectively,

6045.6264.62.02
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533 Switching Output for

External Blower
{See circuit diagram 6044.2042.015, sheet 4)

The signal BLW-1 (X73.2) from the modulator
through-connects power MOSFET V260 for
overtemperature of the output stage heat sink.
Via L/ C lowpass filter L260 / C260 the drain is

5.3.5 Processing of

PTT Control Signals

The various possibilities of PTT controt signal
processing are selected by placing jumpers
onto pin block X120. The following figures pro-
vide information on the functions related to
the individual positions.

connected to contact X9.37 (signal *BLW). Via
this contact an external DC blower, which on BTN —
one side is connected to a positive supply -INT 73 8, . PTTE
voltage, can be switched directly. X120
N 3l La
-
_L +PTT
5.3.4 Line Inputs/Outputswith 7' Opto/Float
Phantom Circuits
At the following contacts of the REMOTE inter-
face X9 the line inputs and outputs for an ex- | *PTT-INT 2 g
ternal remote control unit are available: ———;u:’-—EI.l—l
}‘ e{ 3f W c
X9.32 AF RELAY _L +PTT
High level input, potential not isolated from
ground (GND)
PTT Opto/GND
X9.2 AFITX/A
X9.3 AF/TX/B
Symmetricai input for modulation and inband
contro! signals as wel! as DC input for PTT con- *PTT-INT ™ -PTT
trol {phantom-PTT) ——:u'.f‘@—"‘('
) 3 U g
X9.16 -PTT il : VOP-SW
X9.17 +PTT
Inputs for PTT DC control voltage
PTT Opte/ Vorp
X9.5 AF/RX/A
X9.6 AF/RX/B
Ssymmetrical AF output for monitoring of the
Tx signal (with signal tones from the inband in-
terface, where applicable) and DC part for car- *PTT-INT 10l 1 -PTT
rier monitoring (phantom CARRIER). '>! {' 120 i -«
The isolation of the DC control signals from the _L
AF signals as well as the galvanical isolation of
the remote line (without phantom) are made
by transformers. PTT Norm
6045.6264.62.02
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*PTT-INT ] 1ol 12
}_}% X120
- 1110
-L AFITXIA
3=
.
AFITXIB
PTT Phantom
*pPTT-INT 7 9
- X120
N 3§ 15 -
T110
AFITX 1A
3=
H
AFITX /B
PTT Phantom / GND
5.3.6 AF Input AF/TX/A/B

The modulation and the PTT signals from an ex-
ternal control unit are routed via the remote
line to contacts X9.2 {AF/TX/A) and X9.3
(AF/TX /B). Via L/ C filters, a level limiter and
an impedance switchover facility the signal is
fed to 600-Q transformer T110.

The level-limiting diode V115 responds at ap-
prox. 3.3 Vp, Impedance switchover from
600 Q to 1200 Q allows parallel control of two
transmitters from one control unit (standby op-

eration). This switchover is made by placing a
jumper onto contacts X115.2 and 3.

Via the centre tap on the primary side of 600-Q
transformer T110 the DC control voltage for
carrier activation is coupled out (phantom cir-
cuit).

The voltage is applied to pin block X120. By
placing jumpers onto the contacts of X120 it is
possible to select the different possibilities for
carrier activation,

The secondary side of 600-Q transformer T110
is connected via potentiometer R110 to pin
block X110. Depending on the jumper position
on X110, the signal is fed either directly or via
the optional inband interface to the modula-
tor.

5.3.7 AF Output AF/RX/A/B
Depending on the jumper position on pin block
X130, either the signal AF-RX-A from the op-
tional inband interface or the signal AF-TX
from the modulator is available on the primary
side of 600-Q transformer T130. The secondary
signal is applied via an impedance switchover
facility, a level iimiter and an L/ C filter to con-
tacts X9.5 (AF /RX/A) and X9.6 (AF/RX /B).

The level-iimiting diode V135 responds at ap-
prox. 3.3 Vp,. Impedance switchover from
1200 Q to 600 Q is made by placing & jumper
onto contacts X135.1and 2.

By means of the jumpers on pin block X140, the
carrier message (signal PH-CAR) can be
switched to the centre tap on the secondary
side of 600-Q transformer T130.

6045.6264.62.02
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6. Repair

{See circuit diagram, parts list and components layout in the appendix to this repair manual.)

6.1 Preliminary Remarks
6.1.1 - General

The repair of VHF Synthesizer GF 201V begins
with the initial checks in order to obtain in-
formation on the functional order of the unit
and its technical data. In the case that faults
cannot be clearly localized, the test results ob-
tained by the initial checks will be the starting
point for repair.

Note:

During the initial checks and the troubleshoot-
ing the VHF synthesizer is switched to differ-
ent, exactly defined configurations. Before
starting repairs, the basic configuration has to
be noted and must be restored after the final
test.

6.1.2 Restoring Nominal
Characteristics

Any component which is proved to be defect-
ive by the initial checks and other troubie-
shooting procedures should only be replaced
by a component which fuily meets the specifi-
cations given in the respective parts list in the
appendix to this Repair Manual.

Only in this way can the technical data stated
in section 1 of the User Manual be guaranteed.

Following any repairs, the final test acc. to 6.6
must be carried out.

6.1.3 Spare Parts

All components are subjected to strict quality
control before they are built into the unit.

For components from outside suppliers, e.g.
resistors, capacitors, diodes, transistors and
integrated through to high-integrated circuits,
R&S have laid down delivery specifications for
the purpose of ensuring maximum reliability.

For this reason we recommend that only
original spare parts be used for replacing
defective components.

When ordering a spare part, pléase state the
following:

Type,

- Ordering code of equipment,

- Serial number of equipment,

- iIdentification number of parts list,

- Designation plus stock number of the
component concerned.

The above can be found in the circuit diagram,
parts list and components layout supplied with
this manual.

6075.6479.62.01
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6.1.4 Important User Information

The following contains details which are essential when referring to Section & *Repair”. Thisisin
order to prevent misunderstandings at a later stage.

CAUTION

Do not carry out any soldering or re-arranging
of jumpers nor replace any components unless
the operating voltage is disconnected.

e Carry out the initial checks of the VHF
synthesizer as well as troubleshooting
and fault elimination in the order given.

e If parameters are set for testing, which
are not equal to the operating para-
meters, restore the operating parameters
after final test.

e Al measurements, alignment and func-
tional checks are to be made at the per-
mitted operating voltage only.

e  Ali measurements are referred to ground,
unless stated otherwise.

[ Abbreviations in the text such as X43.7 or
D401.8 are to be understood as follows:
Connector X43, contact 7,

Integrated circuit D401, pin 8.

e  All signals in the text marked with an
asterisk (*) are low-active signals.

. Once a fault has been eliminated, the
complete check concerned must be
carried out once more in accordance with
section 6.3.2.

CAUTION ESD!

The VHF synthesizer includes, among others,
MOS, MOSFET and CMOS components. These
devices are extremely sensitive to extraneous
high voltages (static discharge).

Static discharge may produce very high
voltage spikes which are capable of damaging
these devices.

Therefore when work is being carried out on
these devices a special CMOS work station is
required.

If no special work station is available, the
foliowing minimum requirements must be
met:

- Conductive bench and floor covering

- Chair or stool with conductive covering

- Earthed, metallic working top and con-
ductive wrist-straps with a resistance of
>200kQ,<1MQ as well as an insulated
lead and plug

- soldering iron with safety grounding

- All conductive covering, wrist-straps and

working tops must be interconnected by
insulated lines.

6075.6479.62.01
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Test Equipment and Special Tools

The test equipment listed in the table below will be required for the tests described in this manual.

Note:

Equivalent items of test equipment can be used.
Special tools are not required.

6.2.1 List of Test Equipment
Equipment
Item Test equipment, required data recommended by Ordering code
R&S

1 Power supply (adjustable), 2 pieces NGA 35 0192.0010.04
18VDC/1A

2 Digital multimeter upL 45 1037.1507.02
01020VDC,0t0o 1A

3 Modulation analyzer FMA 0852.8500.52
50 kHz to 200 MHz, FM

4 Spectrum analyzer FSA 0804.8010.55
1 kHz to 200 MHz

5 Frequency counter, digital conventional -
0.1 kHz to 250 MHz workshop model

6 Buffer oscitloscope conventional -
bandwidth appr. 10 MHz workshop model

7 Termination conventional -
500 workshop model

6075.6479.62.01
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6.3 Initial Checks

6.31 Visual Check

If the VHF synthesizer is suspected of being
faulty, subject the unit first of all to a visual
check.

For this remove the module from the single-
channel unit according to chapter 6.5.

2.
For visual inspection proceed as follows:
1. Carefully examine all connectors for bent,
corroded or broken contacts / pins or
sockets. 3.

i necessary, replace any defective con-
nectors in accordance with 6.5.2.

CAUTION

If a connector shows any discolouration
due to excessive heat, the mating part is
also defective and must always be re-
placed too.

Examine the PCB for discolouration and
interruptions. If any damage is found due
to heat, we recommend 10 replace the
entire PCB.

in order to guarantee the reliability of the
module, it is absolutely essential to re-
place any discoloured or burnt compon-
ents in compliance with 6.5.2.

6075.6479.62.01
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6.3.2 Check of Equipment Functions
Note:

The activities and nominal values listed below and also fault elimination refer equally to models 22
and 23 of the VHF synthesizer unless specified otherwise.

f Fault ellmmatlon

1. Preparations

1.1 Remove VHF Synthesizer GF 201V from the
single-channel unit as described in Section 6.5
and open it.

1.2 | Check to see whether DiL switches S1 to 53 Setting
have been set in line with the operating fre- {example)
quency required {synthesizer frequency).

- B OFF $1 52 s3
Ei: uf"l® QBHBHHHH aluln]"lula"la

= ON /sa3c cmas SOk 200k 800k IM M zoM BOM  200M
12.5/16k 25k 100k 400k WM a0M woM

S T

Example: f;= 12.5k+25k+100k+1M+2M+20M+100M = 123.1375MH2

Set synthesizer

frequency
1.3 Check to see whether DIL switch St has been Setting
set to the operating modes required. (example)

$1

MINUS  OFF  CHB.33

E OFF X X OFF  QFF __ OFF
ulutulululal""

E i
1
= Q ON XX PLUS 583k CHI25
OFFSET 2.5/4.1k 12 5/16k

Example: Transmit frequency OFFSET switched off, frequency spacing 12.5 kHz

Set operating
modes

1.4 Prepare the test setup shown in Fig. 6.1 and
switch on the test equipment.

6075.6479.62.01
-6.5-



VHF SYNTHESIZER * GF 201V
Repair Manual * Check of Equipment Functions

2.

Checking the Supply Voltage

21

With a digital multimeter (voltmeter) check the
supply voltage at connector contact X43.3.

18.0 vDC
+2/-0.2VDC

see 6.4.1

Checking the Power Consumption

31

With a digital muitimeter (ammeter) check the
current between the 18-VDC power supply unit
and connector contact X43.3.

< 450 mA

see 6.4.1

Checking the Internally Generated DC Voltages

4.1

With a digital multimeter (voitmeter) check the
DC voltages at the following contacts.

+ 12-VDC voltage at IC pin N100.3

+5-VDC voltage at IC pin N101.3

+12VDC

+5VvDC

see 6.4.1

see b.4.1

Checking the Reference Frequency, Model 22

51

Connect the oscilloscope to IC pin D404.3 and
check the signal shape of the reference fre-
quency.

"
{(vDC)

+5

e

see b.4.2

52

Connect the frequency counter 10 IC pin DA04.3
and check the reference frequency.

10 MHz

see6.4.2

6075.6479.62.01
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Fault elimination

Checking the Reference Frequency, Model 23

6.1

Make sure that the VHF synthesizer has been in
operation for at least 30 minutes {(warming-up
phase of the oven-thermostat-stabilized oscil-
lator).

6.2

Connect the oscilloscope to IC pin D404.3 and
check the signal shape of the reference fre-
quency.

V 4
{VDC)

+5

-y

see 6.4.2

6.3

Connect the frequency counter to IC pin D404.3
and check the reference frequency.

10 MHz

see 6.4.2

Checking the VHF Synthesizer Qutput Signal

71

Maodel 22 only:

Make sure that the VHF synthesizer has been in
operation for at least 30 minutes {(warming-up
phase of the oven-thermostat-stabilized oscil-
lator).

7.2

Connect the spectrum analyzer to X94 and
check the signal shape of the RF signal.

6075.6479.62.01
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Nominal

Fault elimination §
value ;

/\ /\ see 6.4.3
VARV

-
t

7.3 Connect the spectrum analyzer to X94 and Operating
check the frequency of the RF signal. frequency f, of |see 6.4.3
the VHF
synthesizer

7.4 | Connect the spectrum analyzer to X94 and
check the RF level of the RF signal. 13 +1dBm |see6.4.3

8. Checking the Operating Frequency Offset in Transmit and Receive Modes

8.1 Connect the spectrum analyzer to X94 and Operating
check the frequency of the RF signal. frequency f; of | see 6.4.9
the VHF
synthesizer

8.2 |DisconnectICpinX43.9 {(*PTT) from ground
(= receive mode).

Note:

When the pin is disconnected from ground,
high level is applied automatically, due to an
internal pull-up resistor (high level = receive
mode).

83 | Check the frequency of the RF signal with the
spectrum analyzer at X94. f, + SOkHz |see 6.4.9

8.4 | Switch off the test equipment and dismantle
the test setup. Now install the VHF synthesizer
again into the single-channel unit as described
in Section 6.5.

6075.6479.62.01
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Troubleshooting and Fault Elimination
Note:

and 23 of the VHF synthesizer unless specified otherwise.

6.4.1

Fault: "Power Supply”

ctivity / fault elimination

Nominal value

Preparations

1.1

Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.

1.2

Prepare the test setup shown in Fig. 6.1 and switch on the
test equipment required.

Checking the incoming Supply Voltage and Current

2.1

With a digital multimeter (voltmeter) check the voltage at
connector contact X43.3.

Possible cause of fault: L100, C102, C103, N100,
L101, C106, C107, N101

+18VDC +2/-0.2VDC

2.2

With a digital multimeter (ammeter) check the current be-
tween the 18-VDC power supply unit and contact X43.3.

Possible cause of fault: £100, C102, C103, N100,
£101, C106, C107, N101,
faulty PCB

< 450 mA

Checking the Internalty Generated DC Voltages

3.1

With a digital multimeter {voltmeter) check the DC voltages
atICpin N100.3.

Possible cause of fault: N100, C100, C101,
connected components

+12VvDC

3.2

With a digital multimeter (voltmeter) check the DC voltages
atiCpinN101.3.

Possible cause of fault: N101, C104, C105,
connected components

+5VDC

33

Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the single-
channel unit as described in Section 6.5.

6075.6479.62.01
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Fault: "Reference Frequency, Clock Generation and Clock Processing”

Nominal value

Preparations

1.1

Remove VHF Synthesizer GF 201V from the si ngle-channel
unit as described in Section 6.5 and openiit.

1.2

Prepare the test setup shown in fig. 6.1 and switch on the
test equipment required.

Checking the Quartz Oscillator Frequency, Model 22

2.1

With an oscilloscope connected to quartz oscillator pin
U100.2 check the signal shape of the oscillator frequency.

‘)

<
C

Possible cause of fault: U100, R100 to R102

2.2

Connect the frequency counter to quartz oscillator pin
U100.2 and check the oscillator frequency.

Possible cause of fault: U100, inaccurate calibration

if necessary, adjust the oscillator frequency using potentio-
meter R101.

Accuracy: 1.5x 10-6

Checking the Quartz Oscillator Frequency, Model 23

3.1

Make sure that the VHF synthesizer has been in operation
for at least 30 minutes {(warming-up phase of the oven-
thermostat-stabilized oscillator).

6075.6479.62.01
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Activity / fault elimination |

3.2

With an oscilloscope connected to quartz oscillator pin
U101.1 check the signal shape of the oscillator frequency.

For signal shape, see step
2.1

33

Connect the frequency counter to quartz oscillator pin
U101.1 and check the oscillator frequency.
Possible cause of fault: U100

If necessary, adjust the oscillator frequency using the
trimmer of the quartz oven.

Accuracy: 0.2 x 10-6

Checking the Reference Frequency

41

Connect the oscilloscope to IC pin D404.3 and check the
signal shape of the reference frequency.

vV i
(vDQ)

+5

Possible cause of fault: D404, R400, €403

- ¥

Checking the Microcontroller Clock

5.1

Connect the oscilloscope to IC pin D402.11 and check the
signal shape of the microcontroller clock.

vV A
{VD()

+5
Caps

6075.6479.62.01
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Nominal value

Activity / fault elimination '3'_:_ o

Possible cause of fault: D401, connected components

6. Checking the Data Output {Qualitative) on the 3-Conductor Bus
6.1 Remove jumper X200 from contacts %200.2, .3 (interrupting
the PLL).
6.2 Connect the storage oscilloscope to IC pins D400.3 (CLD,
clock signal), D400.8 (DATA, serial data signal) and D400.6
(ENABLE 1, enable signal) and make a qualitative check of
the data telegrams.
Y,
woch
-+ 5 -] -H H r
Clock
0 — t
+5-1 8—
Data
)
1] . - 1
+5 e mm—mm e s mmres—mosms S ST
Enable
1)
0 | et
The data telegrams are repeated every 90 ms.
possible cause of fault: D401, DA0O,
connected components,
paonz, DA03,
software in D403

6075.6479.62.01
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Nominal value

Activity / fault elimination

6.3 | Bridge contacts X200.2, .3 again with jumper X200 (PLL
closed).
6.4 Using DIL switches S1 to S3 set a frequency of 118 MHz as
follows: —
S1 52 53
MINUS Ot (H8.33 OFF OFF
X X OFF OF QF + I i 1 T L 3
1 1 1
X X PLUS 5/83k CHI2S S0k 200k 800x M BM 20M BOM 200M
OFFSET 2.5/4.1k 12.5/16k 25k W0k 400k ™ am Lﬁ:ﬂ/’—
6.5 |Connect the storage oscilloscope to IC pins D400.3 (CLD,
clock signal), D400.8 (DATA, serial data signal) and D400.6
(ENABLE 1, enable signal) and make a qualitative check of
the data telegrams. no data telegrams
Possible cause of fault: D401, D400, connected
components, D402, D403,
software in D403
6.6 Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the singie-
channel unit as described in Section 6.5.
6.4.3 Fault: "Tuning and RF Level”

Nominal value

Activity / fauit elimination

G

IR

1. Preparations
1.1 Remove VHF Synthesizer GF 201V from the single-channe!
unit as described in Section 6.5 and open it.
1.2 | Prepare the test setup shown in Fig. 6.1.
1.3 Connect the digital muitimeter to contact X200.3 and the

spectrum analyzer to connecior X94. Now switch on the
test equipment.

6075.6479.62.01
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ctivity / fault elimination

Nominal value

2. Checking the Synchronization at the Frequency Range Limits of the VCOs

21 Seta reference level of + 20 dBm at the spectrum analyzer.

2.2 |Using DIL switches $1 10 53 set a frequency of 118 MHz as

follows:
S$1 S2 $3
MINUS  OFf  CHB33 OFF OFF
X X OFF OFf OFF L 1

ululalalalalal” ulalalalalalals u*"lalalultle

X X PLUS 583k CHI12S S0k 200k 800k M M 20M  BOM 200M
OFFSET 2.5/4.1k 12.5/16k 25k 100k 400k ™ 4M 10oM 40M  100M

23 | with the spectrum analyzer check the output frequency.
118.0000 MHz
Possible cause of fault: V312 to V314, D401, D402,
D403, N202,
software in D403
2.4 | With the spectrum analyzer check the RF level of the output
frequency. +13 £1dBm
Possible cause of fault: V201, V202, T200
25 With the digital muitimeter {voltmeter) check the control
voltage TUNE. +2to +8VDC
Possible cause of fault: N200 to N202, D402, D403,
software in D403
2.6 | Using DIL switches 51 to 53 set a frequency of 126 MHz as
follows:
51 S2 s3
MINLS  OFF  CHB 33 OF} OFf
x x O Ok __OFf L 1

alalalalalalal®

lelelalalel=l®

Tl

X PLUS ol 3¢ CHIZS

OFFSET 254 1h 12 510k

S0k 200k 8OOk Fio]
2%k 100k 400k AL

BM 2084 BOM 200M
AM 106 40M  100M

6075.6479.62.01
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Activity / fault elimination
2.7 | with the spectrum analyzer check the output frequency.
126.0000 MHz
Possible cause of fault: V312 to V314, D401, D402,
D403, N202,
software in D403
2.8 | with the spectrum analyzer check the RF levei of the output
frequency. +13 £ 1dBm
Possible cause of fault: V201,V202,T200
2.9 | With the digital multimeter (voltmeter) check the control
voitage TUNE. + 210 +8VDC
Possible cause of fault: N200 to N202, DAQ2, D403,
software in D403
2.10 | using DIL switches $1 to $3 set a frequency of 126.0025 MHz
as follows:
s1 $2 s3 o
MINUS  OFF CHB33 OFF OFF
% % OFf __ OFfF __ OFF . . 4 K. L
1 1 1
X K PLLS  SB.3k CHI12S S0k 200k BOCKL 2M am 20M BOM 200M
OFFSET 2.5/ 12.5/16k 25k 100k 400k 1M am 10M 40M  100M
2.11 | With the spectrum analyzer check the output frequency.
126.0025 MHz
Possible cause of fault: V307 to V309, D401, D402,
D403, N202,
software in D403
2.12 | With the spectrum analyzer check the RF ievel of the output
frequency. +13 +1dBm
Possible cause of fauit: V201, v202, T200
2.13 | With the digital multimeter {voltmeter) check the control
voltage TUNE. +210 +8VDC

Possible cause of fault: N200 to N202, D402, D403,
software in D403

6075.6479.62.01
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Activity / fault ellmmatlon

Nominal value

Possible cause of fault: V302 to V304, D401, D402,
D403, N202,

software in D403

2.14 |Using DIL switches5110 $3 set a frequency of 135.0000 MHz
as follows:
S1 $2 s3
MINUS  OFF  CHB.33 OfF OFF
X X OFF _ OFF OFf 1 1
1 1
® PLUS 58 30 CHIZS S0k 200x Bo0k 2M ™M 20M s0m 2000
OFFSET 2 574 Yk 12 5/16k 25k 100k 400k ALY an 10m 40M  100M
2 15 | With the spectrum analyzer check the output frequency.
135.0000 MiHz
Possible cause of fault: V307 to V309, D401, D402,
D403, N202,
software in D403
216 | With the spectrum analyzer check the RF level of the output
frequency. +13 £1dBm
Possible cause of fault: V201, V202, T200
217 | With the digital muitimeter (voltmeter) check the control
voltage TUNE. +2to +8VDC
Possible cause of fault: N200 to N202, D402, D403,
software in D403
2.18 |Using DIL switchesS1toS3seta frequency of 135.0025 MHz
as follows:
$1 S2 S3
MINUS  OFF  {HB8.33 OFF OFF
x % O O __OFt 1 1
1 1
x PLUS 48 30 CHI125 S0k 200k 800k pio] B HM BOM 200M
OFFSET 2 5/4 1w 12 5/16k 25k 100k 400k 1M aM 10M 40 100M
2 19 | with the spectrum analyzer check the output frequency.

135.0025 MHz

6075.6479.62.01
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Activity / fault elimination Nominal value

2.20 | With the spectrum analyzer check the RF ievel of the output
frequency. +13 #1dBm

Possible cause of fault: V201,v202, T200

221 | With the digital multimeter (voltmeter) check the control
voltage TUNE. +2t0 +8VDC

Possible cause of fault: N200to N202, D402, D403,
software in D403

2.22 | Using DIL switches 51 to 53 set a frequency of 143.9975 MHz
as follows:

$1 S2 53

MINUS  OFF  (H8.33 OFF OFF
X X QFF OFF OFF A 1

mln®lal=lual"}} fuinlulnln]sluln] § I "lulule]llt]e

PLUS B3k CHI25 S0k 200k 800k P 20 80M 200M
OFFSET 2.5/4.1k 12.5/16k 25k 100k 400k M amMm WM 40Mm  100Mm

-

2.23 ] With the spectrum analyzer check the output frequency.
1439975 MHz
Possible cause of fault: V302 to V304, D4a01, D402,
D403, N202,
software in D403

2.24 {With the spectrum analyzer check the RF ievel of the output
frequency. +13 +1dBm

Possible cause of fault: V201,Vv202, T200

2.25 tWith the digital multimeter {voltmeter) check the control
voltage TUNE. +2to +8VvDC

Possible cause of fault: N200 to N202, D402, D403,
software in D403

3. Checking the RF Signals within the Tuning Ranges of the VCOs

3.1 Remove jumper X200 from contacts X200.2, .3 (interrupting
the PLL).

6075.6479.62.01
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Activity / fault elimination

Nominal valu

3.2

Connect the positive pole of the adjustable power supply
unit to contact X200.3 and the negative pole to X200.4.

33

At the spectrum analyzer set a reference level of +20 dBm.

34

Using DIL switches 51 1o $3 set any frequency between
118.0000 MHz and 126.0000 MHz.

Note:

If an impermissible frequency is set all VCOs will be blocked.
if a pseudo-tetrad is input all VCOs will also be blocked. This
means that with each BCD decade the total value of "9’
must not be exceeded.

Example: 4MHz + 8 MHz > 9 MHz not permissible !/
therefore 10MHz + 2 MHz permissible

35

At the adjustable power supply unit change the control
voltage continuously within the range + 1to +8VDC.

36

Using the spectrum analyzer check the frequency response
of VCO 1 over the entire tuning range.

Possible cause of fault: V31210 V314,

passive components
of the vCO 1

118.0000 MHz to
126.0000 MHz

37

Using the spectrum analyzer check the RF level over the
entire frequency range of the VCO 1.

Possible cause of fault: V201, V202, T200

~ +13 £1dBm

38

Using DIL switches S1 1o 53 set any frequency between
126.0025 MHz and 135.0000 MHz.

39

At the adjustable power supply unit change the control
voltage continuously within the range + 1to +8VDC

3.10

Using the spectrum analyzer check the frequency response
of VCO 2 over the entire tuning range.

Possible cause of fault: V307 to V309,
passive components
of the VCO 2

126.0025 MHz to
135.0000 MHz

6075.6479.62.01
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Activity / fault elimination Nominal value

3.11 |} Using the spectrum analyzer check the RF level over the
entire frequency range of the VCO 2. +13 +1dBm

Possible cause of fault: V201, V202, T200

3.12 | Using DIL switches 51 to 53 set any frequency between
135.0025 MHz and 143.9975 MHz.

3.13 ] At the adjustable power supply unit change the control
voltage continuousiy within the range + 1 to + 8 VDC.

3.14 | Using the spectrum analyzer check the frequency response

of VCO 3 over the entire tuning range. 135.0025 MHz to

143.9975 MHz

Possible cause of fault: V302 to V304,
passive components
of the VCO 3

3.15 ]Using the spectrum analyzer check the RF level over the
entire frequency range of the vCO 3. +13 £1dBm

Possible cause of fault: V201, V202, T200

3.16 {Replace jumper X200 on contacts X200.2, .3.

3.17 |Switch off the test equipment and dismantie the test set-
up. Now install the VHF synthesizer again into the single-
channel unit as described in Section 6.5.

6.4.4 Fault: "DIL Switches $1 to $3 (Frequency Setting)”

Activity / fault elimination

1. Preparations

1.1 Remove VHF Synthesizer GF 201V from the singie-channel
unit as described in Section 6.5 and open it.

1.2 [ Prepare the test setup shownin Fig. 6.1.

1.3 Connect the spectrum analyzer to connector X94. Now
switch on the test equipment.

6075.6479.62.01
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A

2. Checking DIL Switches 51 to $3
2.1 Set DIL switches 51 to 58 as follows:
MINUS OFF CHB.33
X X OFF OFF OFF
1
X b PLUS 583k CH125
OFFSET 2.5/4.1k 12.5/16k
2.2 | Make the following settings one after the other with DIL
switches 1 and S2 and each time check the frequency with
the spectrum analyzer:
100M+40M 140.0000 MHz
1MMO0M+20M
120.0000 MHz
100M+10M+8M
118.0000 MHz
100M+20M+4M
124.0000 MHz
1I00M+20M+2M
122.0000 MHz
1W0OM+20M+ 1M
121.0000 MHz
100 M + 20 M + 800 k
120.8000 MHz
100 M +20M + 400 k
120.4000 MHz
100M +20M + 200k
120.2000 MHz
100M +20M + 100 k
120.1000 MHz
1I00M+20M +50k
100 M + 20 M + 25k 120.0500 MHz
120.0250 MHz
Possible cause of fault: the DIL switches used in
each case, D401 to D403,
D400, N202
23 Set DIL switches 5110 53 as foliows:
S1 S2 S3
MINUS  OFt CHB.3) QFF OFF
X X OFF  OFf  OfF r L — 1 y
1 1 1
x X PLLIS 58 3k {H125 504 200k BOOK M am 20M 80M 200M
OFFSET 2.5/4 1k 12 5/16k 25k 100k 400k 1M aM oM A0M  100M
2.4 Using the spectrum analyzer check the frequency. 140.0125 MHz
_Possible cause of fault: $1.6t051.8, D401 to D403,
D400, N202
6075.6479.62.01
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Activity / fault elimination

Nominal value

Change the setting of the DIL switches $1.1 10 S1.8 as

25
follows:
MINUS QFF CHB8 33
X X OFF OFF OFF
1
X X PLUS 583k CH12S5
OFFSET 2.5/.1k 12.5/16k
2.6 Using the spectrum analyzer check the frequency. 140.00833 MHz
Possible cause of fault: $1.61051.8, D401 to
' D403, DADD, N202
2.7 |Change the setting of the DIL switches $1.1 to S1.8 as
foliows:
MINUS  OFF (HB8.33
X X OFF OFF OFF
]
X X PLUS  SMB.3k CH125
OFFSET 2.5 1k 12.5/16k
2.8 Using the spectrum analyzer check the frequency. 140.0025 MHz
Possible cause of fault: $1.3t05S1.5, D401 10
D403, D400, N202
29 |Change the setting of the DIL switches $1.1 to $1.8 as
follows: :
MINUS OFF CHE 33
X X OFF OFF OFF
3
X X PLUS  S8.3k CH125
QFFSET 2.5/4.1k 12 5/16h
2.10 | Using the spectrum analyzer check the frequency. 139.9975 MHz
Possible cause of fault: $1.3t051.5 D401 10
D403, D400, N202
2.11 | Switch off the test equipment and dismantle the test set-

up. Now install the VHF synthesizer again into the single-
channel unit as described in Section 6.5,

6075.6479.62.01
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fault: "VCO Block”

i Activity / fault elimination

-6.22 -

1. Preparations
11 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and openit.
1.2 |Prepare the test setup showninFig. 6.1.
1.3 Connect the spectrum analyzer to connector X94. Now
switch on the test equipment.
2. VCO Block for Synthesizer Frequencies below 118 MHz
2.1 | With DIL switches 51 to 53 set a frequency of 117.9975 MHz
as follows:
51 S2 s3
MINUS  OFF  CHB.33 OFF OFF
x X OFF _ OFF __ OFf — A — L
1 1 1
X X PLUS  5/M8.3x CH12ZS 50k 200k BOGK PL] M 0 BOM 200M
OFFSET 2.5/4.1k 12.5/16k 25k 100k 400K ™ 4M 10M 40M  100M
2.2 | Using the spectrum analyzer check the output frequency
and the RF level of the output frequency. no RF output signals
Possible cause of fault: $110 53, D401 to D403
3. VCO Block for Synthesizer Frequencies above 143.9975 MHz
3.1 With DIL switches S1to S3 seta frequency of 144.0000 MHz
as follows:
S1 S2 S3
MINUS  OFF  CHBA3 OFF OFf
X x O OFt _OFF — 1 — 1
1 1 1
x X PLUS M3k CHI12Y 50k 200k 800k M -1 20m BOM 200M
OFFSET 2.%4 1k 12 57160 25k 100k 400k 1M amM oM a0M  100M
6075.6479.62.01
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Activity / fault elimination Nominal value

3.2

Using the spectrum analyzer check the output frequency
and the RF level of the output frequency. no RF output signals

Possible cause of fault: S$1t053, D401 to D403

VCO Block with Pseudo-Tetrad Settings

4.1

With DIL switches 51 to $3 set a frequency of 132.0000 MHz
as follows:

51 52 53 o

MINUS  OFF  CHB.33 OFF OFF
X X DFF_ OFF  OFF L L

alululalalalal™] Hololelololeful A TELELL L

X PLUS 5M3k CH125 S0k 200k 800k ™M BM M BOM 200M
OFFSET 2.5/4.1k 12.5/16k 25k 100k 400k ™M 4M 10M 40M  100M

-

4.2

Using the spectrum analyzer check the output frequency
and the RF level of the output frequency. no RF output signals

Possible cause of fauilt: $11t053, D401 to D403

4.3

Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the single-
channel unit as described in Section 6.5.

6.4.6

Fault: “Frequency Accuracy”

Nominal value

1. Preparations
1.1 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.
1.2 Prepare the test setup shown in Fig. 6.1.
1.3 Connect the spectrum analyzer to connector X94. Now

switch on the test equipment.

©075.6479.62.01
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Activity / fault elimination

Nominal value

Frequency Accuracy, Model 22

2.1

With DIL switches S1 to 53 set a frequency of 120.0000 MHz
as follows:

S1 S2

MINUS OFF CHB.33 OFF
¥ x OFF  OFF _ OFF — 1

S3

OfF
1

1

n]ajalnjulalal u]nlnjnjnfulufa] | Julafai=lal=l"le

X X PLUS  S/8.3k (H12S 50k 200k 800K M L]

OFFSET 2.5/4 1k 12.5/16k 25k 100k 200k ™ aM

20m BOM 200M
] a0m  100M

—

2.2

Using the spectrum analyzer check the output frequency.
Passible cause of fault: U100, R100 to R102,
not correctly calibrated with
R101

If necessary, use R101 to set the nominal frequency .

120.0000 MHz +30Hz
Accuracy: 1.5x 196

Frequency Accuracy, Model 23

31

Make sure that the VHF synthesizer has been in operation
for at least 30 minutes (warming-up phase of the oven-
thermostat-stabilized oscillator).

3.2

With DIL switches $1 to $3 set a frequency of 120.0000 MHz
asdescribed instep 2.1.

33

Using the spectrum analyzer check the output frequency.

Possible cause of fault: U101,
not correctly calibrated with the
trimmer of the quartz oven

If necessary, use the trimmer of the quartz oven to set the
nominal frequency.

120.0000 MHz 20 Hz
Accuracy: 0.2x 106

6075.6479.62.01
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6.4.7 Fault: "FM Signal-to-Noise Shift"

Activity / fault elimination

1. Preparations

1.1 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.

1.2 Prepare the test setup shown in Fig. 6.1.

1.3 Connect the modulation analyzer to connector X94. Now
switch on the test equipment.

2. Checking the FM Signal-to-Noise Shift

21 Make the following settings at the modulation anaiyzer:

Modulation type: FM
Filter: CCITT-weighted
Detector: RMS* 2

2.2 | With DIL switches S1 to S3 set any frequency in the fre-
quency range between 118.0000 and 143.9975 MHz.

2.3 Using the spectrum analyzer check the signal-to-noise shift. | < 20 Hz

Possible cause of fault: Components of the VCOs,
V201, v202,
connected compaonents

24 Switch off the test equipment and dismantle the test set-
up. Now instail the VHF synthesizer again into the single-
channel unit as described in Section 6.5.

6.4.8 Fault: "Signal-to-Noise Ratio at 25 kHz from the Carrier Frequency”

Activity / fault elimination Nominal value

1. Preparations

1.1 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.

6075.6479.62.01
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Activity / fault elimination

Nominai value

1.2

Prepare the test setup shown in Fig. 6.1.

1.3

Connect the spectrum analyzer to connector X94. Now
switch on the test equipment.

Checking the Signal-to-Noise Ratio

21

With DIL switches 51 to 53 set any frequency in the fre-
quency range between 118.0000 MHz and 143.9975 MHz.

2.2

At the spectrum analyzer set a frequency span of 100 kHz
with respect to the VHF synthesizer frequency which has
been set.

23

Using the spectrum analyzer check the spurious emission
distance 25 kHz beside the carrier frequency.

Possible cause of fault: Components of the
VvCOs, V201, V202,
connected components

= 85dBc

2.4

Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the single-
channe! unit as described in Section 6.5.

6.4.9

Fault: "Frequency Offsetin Receive and Transmit Modes”

Activity / fault elimination

Nominal value

1. Preparations
1.1 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.
1.2 Prepare the test setup shown inFig. 6.1.
1.3 Connect the modulation analyzer 10 connector X94. Now
switch on the test equipment.
2. Checking the Frequency Oftset
21 With DIL switches $1 to S3 set any frequency in the fre-

quency range between 118.0000 MHz and 143.9975 MHz.

6075.6479.62.01
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Nominal value

2.2

At the spectrum analyzer set a frequency span of 100 kHz
with respect to the VHF synthesizer frequency which has
been set.

2.3

Using the spectrum analyzer check the frequency of the RF
signal.

set frequency f;

2.4

Disconnect connector contact X43.9 (*PTT} from ground
{= receive mode).

Note:

When the contact is disconnected from ground, high level
is applied automatically, due to an internal pull-up resistor
{high level = receive mode).

25

Using the spectrum analyzer check the frequency of the RF
signal.

Possible cause of fault: D401 to D403

. rec. = fs +50 kHz

2.6

Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the singie-
channel unit as described in Section 6.5.

6.4.10

Fault: "Status Signals UNLOCK and SYTEST"

Activity / fault eliminatio

Nominal value

1. Preparations

1.1 Remove VHF Synthesizer GF 201V from the single-channel
unit as described in Section 6.5 and open it.

1.2 | Prepare the test setup shown in Fig. 6.1 and switch on the
test equipment.

2, Checking the Status Signals UNLOCK and SYTEST

2.1 With DIL switches 51 to 53 set any frequency in the frequen-
cy range between 118.0000 MHz and 143.9975 MHz (PLL
locked).

2.2 With a digital multimeter (voltmeter) check the signal vol-

tage at connector contact X43.7 (SYTEST).

Possible cause of fault: N202, D200, D401

high leve!

6075.6479.62.01
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Activity / fault elimination

23

With DIL switches S1 to S3 set any frequency outside the
frequency range between 1 18.0000 MHz and 143.9975 MHz
(PLL not locked).

2.4

With a digital multimeter {voltmeter) check the signal vol-
tage at connector contact X43.7 {SYTEST).

Possible cause of fault: N202, D200, D401

low level

2.5

Switch off the test equipment and dismantle the test set-
up. Now install the VHF synthesizer again into the single-
channel unit as described in Section 6.5.

6075.6479.62.01
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6.5 Replacement of Components
6.5.1 Removing and Opening the  6.5.2 Replacement of Individual
VHF Synthesizer GF 201V Components
WARNING WARNING

Do not remove and open the VHF Syn-
thesizer GF201V unless the supply
voltage is disconnected.

Proceed as follows to remove the VHF synthe-
sizer from the single-channel unit:

1. On the front panel of the single-channel
unit switch the REM / LOC / OFF switch to
the OFF position.

2.  Switch the mains switch of the single-
channel unit to the OFF position.

3.  Unplug the mains or battery cable.

4. Undo the Phillips screws which attach the
cover to the top of the single-channel
unit. Remove the cover.

5. Remove the soldered-on ribbon cable
with connector X43 from the modulator
of the single-channel unit.

6. Unplug the RF cable with connector X94
from the VHF synthesizer.

7.  Undo the two screws on the mounting
brackets.

8. Lift the VHF synthesizer upwards and out.

Proceed as follows to open the VHF synthe-
sizer:

1. Undo 12 screws from the top and 12 from
the bottom which fasten the covers to the
VHF synthesizer.

2.  Remove the two covers from the top and
bottom.

Do not remove any components from
the VHF Synthesizer GF201V unless
the supply voltage is disconnected.

The replacement of components is to be carried
out in line with common workshop practice.

For the replacement of conventional compon-
ents use standard scldering and desoldering
tools. No special instructions are needed.

However, among the components incorporat-
ed in the VHF synthesizer there are electro-
static-sensitive devices (ESD) and surface-
mounted devices (SMD).

CAUTION

For the replacement of electrostatic-sensitive
devices, such as MOS and MOSFET compon-
ents, etc., a special work station is required. If
no special work station is available, the
minimum requirements laid down in Section
6.1.4 must be met.

Note:

&  During soldering on PCBs the metal foil
may come away from the basic material if
too much heat is applied. For this reason
soldering times should be kept as short as
possible.

® Charred, melted or burnt components,
wire insulations or PCBs must be replaced.
Components, discoloured as & result of
heat, must be thoroughly checked in
order to determine whether their tech-
nical characteristics were impaired. If so,
the respective components must be
replaced.

] Printed circuits, showing mechanical dam-
age or broken tracks, must also be re-
placed.

6075.6479.62.01
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The replacement of SMDs or other miniature
components follows common workshop pract-
ice. Special instructions are not needed.

Use the following tools for the replacement of
SMDs:

- SMD soldering station,

- SMD desoldering station,

- SMD solder compound and

- SMD insertion tools such as
- vacuum inserter,
- insertion pliers,
- tweezers.

Following the replacement of components it is
absolutely essential to carry out the final test
according 10 6.6.

6.5.3 Closing and Installing the

VHF Synthesizer GF 201V

The VHF synthesizer should be closed and
installed in the reverse sequence of operations
to removal and opening.

6075.6479.62.01
-6.30 -



VHF SYNTHESIZER » GF 201V
Repair Manual * Final Test and External Interfaces

6.6 Final Test

Following any repairs the VHF synthesizer must
be subjected to a final test in order to ensure
that its technical data are still guaranteed.

For the final test carry out the entire initial
checks. If these checks are successful, the
repairs on the VHF synthesizer may be regard-
ed as completed.

However, if the stated nominal values fail to be
reached, carry out troubleshocting and fault
elimination procedures once again in accord-
ance with Section 6.4.

Repeat the procedure as many times as is
necessary to eliminate all faults and to ensure
that the technical data of the VHF synthesizer
are maintained.

6.7 External Interfaces

The interface description in the appendix to
this Repair Manual defines the interfaces of the
VHF synthesizer in the form of tables.

It supplies information on the

assignment of connectors,

signal designations and

signal levels.

Important details with regard to the described
contact are found in the "Remarks® column
and may be of value in the course of repairs.

6075.6479.62.01
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6.2 Test Equipment and Special Tools

For the repairs described in this manual the test equipment laid down in the test equipment list is
required.

Note:

Equivalent test equipment may be used.
Special tools are not required.

6.2.1 List of Test Equipment

Type of equipment, Equipment .
Item . Ordering code
required data recommendedby R&S

1 Digitat Multimeter ubDL 45 1037.1507.02

accuracy: 1 % of measured
value

3 1 x Power Supply NGL 35 192.0026.02

triple: +35VDC/0.6 A

4 Oscilloscope common
workshop model
5 AF Generator SPN 0336.3019.02

1kHz/0to + 10dBm

6 Level Meter URV 35 1020.0002.03

{used as AF millivoltmeter)

7 Test Adapter see Fig. 6.1

6045.5916.62.01
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6.3 Initial Check
6.3.1 Visual Check

If a fault occurs first of all subject the adapter
to a visual check. For this purpose it might be
advisable to open the screening cover of the
display board.

defective. Both must therefore be re-
placed.

2. Examine the PCBs for discolouration and
1. Carefully examine the connectors for disrupted tracks.
broken, corroded or bent pins / sockets.
necessary, replace defective connectors ac- If any damage is found on the PCBs due to
cording to 6.5.2. heat, we recommend the replacement of
the entire assembly.
CAUTION 3. In order to guarantee the high reliability of
the module, it is absolutely essential to re-
if a connector shows any discolouration place any discoloured components in com-
caused by heat, its mating connector is also pliance with 6.5
6045.5916.62.01
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Check of Regulator

Activity

A,

§ Fault elimination :

1.1

1.2

1.3

1.4

2.1

22

Check of output +24V

Connect load resistor {3 Q, 50W) at
¥19.1/.2/.3/.4 referred to ground.

Measure voltage at DC output X19.1/2/3/4
referred to ground with the following input
voltages at X3 and X13:

22.0vDC
31.0vDC

Subsequently remove load resistor.

Connect load resistor (30 Q, 30W) at X31.25/26
referred to ground (X31.24).

Measure voltage at DC output X31.25/26
referred to ground (X31.24) with the following
input voltages at X3 and X13:

22.0VDC
31.0vDC

Subsequently remove load resistor.

Check of output +8V

Connect load resistor (10 Q, 20W) at X31.12/14
referred to ground (X31.24).

Measure voltage at DC output X31.12/14
referred to ground (X31.24} with the following
input voltages at X3 and X13:

22.0t031.0VDC

Subsequentiy remove load resistor.

211022 VDC
30to31VDC

21t022VDC
30to31VDC

7.6108.4VDC

L1,C1,C2, Vi, C4

Fi

F2, C5, R40D, V8, V9,
€20, NS, R24, R25,
R27,R41,R42,C16

6045.5916.62.01
-6.5-




ADAPTER o KR 201
Repair Manual « Check of Equipment Function

Fault elimination

3. Check of output VOPSW (+ 24V switched)

3.1 Connect load resistor (30 2, 50W) at X31.22/23
referred to ground.

32 |cConnectsupply voltage of 11.5VDC (ON-TX) at
X31.20 referred to ground.

33 Measure voltage at DC output X31 22123
referred to ground with the following input
voltages at X3 and X13: ———

22.0to0 31.0VDC 20t031VDC S1,V3, V4, R2 to RE,
N1,C6t0(CB
Subsequently remove load resistor.

4. Check of output +5V

4.1 Connect load resistor {50 Q) at X31.19 referred
to ground (X31.21).

42 |Measure voltage at DC output X31.19 referred
to ground (X31.21) with the following input
voltages at X3 and X13:

22.01t031.0VDC 4.7510 N2, R%toR11,C9
. 5.25VvDC

5. Check of output +10V

51 Connect load resistor {50 Q) at X31.17 referred
to ground.

5.2 Measure voltage at DC output X31 .17 referred
to ground (X31.4).

Align to mean value of 10 VDC by means of
variable resistor R14. Measure voltage at the
following input voltages at X3 and X13:

22.0t0 31.0VDC 9.9t0 10.1 VDC | N3, R12to R15,C10

Subsequently remove load resistor.

6045.5916.62.01
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6. Check of output + 18V
6.1 Connect load resistor (18 Q) at X31.12/13
referred to ground.
6.2 Measure volitage at DC output X31.13 referred
to ground (X31.1) with the following input
voltages at X3 and X13:
22.0t031.0VDC 17110 R16to R18,R28 10
18.9vVDC R33, R35,V7, N4, C11
Subsequently remove load resistor.
7. Check of output -10V
7.1 Connect load resistor (140 Q) at X31.15 referred
to ground.
7.2 Measure voltage at DC output X31.15 referred
to ground {X31.24) with the following input
voltages at X3 and X13:
22.0t031.0VDC 11t0-9VDC |13, R19toR23, N6,
V5, Ve, C12to C15
Subsequently remove load resistor.
8. Check of output DC-LED
8.1 Connect load resistor (4.7 kQ) at X31.11
referred to ground.
8.2 Measure voltage at DC output X31.11 referred
1o ground with the following input voltages at
X3and X13:
22.01031.0VDC 47t054VDC | R1,R34,V2

£045.5916.62.01
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Activity

Check of output AC-LED

Measure resistance at AC-LED output %31.10
referred to X611 by using digital muttimeter.

<3Q

interrupted tracks

6045.5916.62.01
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Check of Display Board

Fault elimination

1.1

1.2

2.1

2.2

3.1

3.2

Check of LEDs

Connect test adapter and power supply
(see Fig. 6.1).

Set switch 511 to position ON.

Set switch 56 to position ON.

Set switch 57 to position ON.

Set switch 58 to position ON.

Subsequently set switches 56 to 58 to OFF.
Check of headphone output

Set switch $9 to position ON.
Set switch $10 1o position ON.
Connect oscilloscope at socket BNC-3.

Connect AF generatorsetto 1kHz, 1 Vi,
R; = 600 Q at socket BNC-2.

Turn variable resistor R60 on display board
{volume of headset) and read off value
indicated on oscilloscope.

Check of microphone amplifier
(input of dynamic microphone)

Connect AF generator set to 1 kHz, 2.5 MV,
R, = 50 Q at socket BNC-4,

Turn variabie resistor R3 on display board
(sensitivity of microphone amplifier) and with
digital voltmeter measure voltage at socket
BNC-1 and set nominal value by means of R3.

H2 illuminated
H1illuminated
H3 ilivminated

H4 illuminated

10mVp,to
1.2Vgp

130 MVyms

R32,H2
R31, H1
R33,V11,H3

R34, V10, H4

R60, L13 to L16, C15,
C16, C30to €32

C1,C2,C41t0CB, C13,
€54, C55, LY, L2, L4,
L5, N1, N4B, R1 to R7

6045.5916.62.01
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Fault elimination H

4.1

4.2

4.3

5.1

52

6.1

Check of microphone amplifier
{input of amplifier microphone)

Measure DC voltage at X5.E referred 10 X5.G.

Connect AF generator set to 1 kHz, 150 MV ims.
R, = 50 Q at socket BNC-S.

With digital voltmeter measure voltage at
socket BNC-1 and with variable resistor R8 on
display board (sensitivity microphone
amplifier) adjust to nominal value.

Check of tone generator

set switch S1 on display board to position
TONE.

Set switch 59 to position OFF (X13.18 = high).

set switch 510 to position OFF (X13.15 = high).

With digital voltmeter measure ACvoltage at
socket BNC-1.

Check of bargraph indicator

set switch 52 on display board to position m.
Set switch S3 to position DISM.
Set switch 54 to position ON.

Turn variable resistor R1 on adapter fully
counter-clockwise (approx. 4 VDC at X1 3.11).

7.1108.4VDC

130 MVrms

120 MV ms

R9, R10, V1

C9toC12,L7to L10,
R8 to R10, V1

€16, C20t0 €27, C37,
€52, €53, N3, V4, V5,
R20 to R30, R49, V2,
V4, V5

6045.5916.62.01
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Fault elimination
6.2 |Setswitch$12 of test adapter to position ON
{(=*PTT).
LED bargraph indicator shows 1.0
(full
defiection)
6.3 | Set switch 512 of test adapter to position OFF.
LED bargraph indicator shows 0
(zero
defiection)
6.4 | Setswitch 512 of test adapter to position ON
{=*PTT).
Slowly turn variabie resistor R1 on adapter fully
counter-clockwise (approx. 30 mVDC at
X13.11).
LED bargraph indicator shows 1.0-0
6.5 Set switch 53 to position DISR.
Set switch S2 on display board to position
VSWR.
Siowly turn variable resistor R1 on adapter
fully counter-clockwise (approx. 30 mvVDC at
X13.11).
LED bargraph indicator shows 0»w
6.6 Set switch $2 on display board to position P.
LED bargraph indicator shows full deflection
6.7 Set switch $4 of test adapter to position OFF.
LED bargraph indicator shows zero deflection

6045.5916.62.01
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Fault elimination

7. Check of AF ground lines

71 Set switch S5 on test adapter to position X5.0.

7.2 | with digital voitmeter {set to lowest ohmic approx. 2.3 Q
range) measure impedance referred to ground.

7.3 Set switch S5 on test adapter to position X5.G.

With digital voltmeter (set to lowest ohmic approx.2.3Q
range) measure impedance referred to ground.

7.4 | Setswitch S5 on test adapter to position
X13.34.

Set switch PTT to position ON.

Wwith digital voltmeter (set to lowest ohmic approx.2.7Q
range) measure impedance referred to ground.

75 | set switch S5 on test adapter to position OFF.

Set switch PTT to position OFF.

With digital voltmeter (setto lowest ohmic high
range) measure impedance referred to ground. impedance
6045.5916.62.01
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6.4

6.4.1 Fauitin Regulator

In the case that the fault cannot be clearly iden-
tified, follow the instructions in the table
“Check of Regulator” in the given order.

Once a fault or a wrong measured value has
been detected, check the components specified
in the column “Fault elimination” in line with
circuit diagram 6044.1698.015 and components
layout 6044.1746.01, sheets 1 and 2.

After fault elimination, carry out the final test
in accordance with 6.6.

Troubleshooting and Fault Elimination

6.4.2 Faultin Display Board

in the case that the fault cannot be clearly iden-
tified, follow the instructions in the table
*Check of Display Board” in the given order.

Once a fault or a wrong measured value has
been detected, check the components specified
in the column “Fault elimination” in line with
circuit diagram 6044.1498.015 and components
layout 6044.1498.01, sheets 1 and 2.

After fault elimination, carry out the final test
in accordance with 6.6.

6045.5916.62.01
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6.5 Replacement of Components

WARNING

Do not remove any components from
the regulator or the display board un-
less the voltage is switched off.

The replacement of components is to be carried
out in line with common workshop practice. No
special instructions are needed.

However, the regulator contains surface-
mounted devices (SMD).

Note:

L] During soldering on PCBs the metal foil
may come away from the basic material
if too much heat is applied. For this rea-
son soldering times should be kept as
short as possible.

] Charred, melted or burnt components,
wire insulations or PCBs must be re-
placed. Components, discoloured as a re-
sult of heat, must be thoroughly checked
in order to determine whether their
technical characteristics were impaired.
if so, the respective components must be
replaced.

e Printed circuits, showing mechanical
damage or broken tracks, must also be
replaced.

The replacement of SMDs of other miniature
components follows common workshop prac-
tice. Special instructions are not needed.

Use the following tools for the replacement of
SMDs:

- SMD soldering station,
SMD desoldering station,

- SMD solder compound and
SMD fitting tools such as

- vacuum tool,
- pair of pliers,
- pair of pincers.

For the replacement of conventional compo-
nents use standard soldering and desoldering
tools.

Eollowing the repiacement of components it is
absolutely essential to carry out the final test
according 10 6.6.

6045.5916.62.01
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6.6 Final Test

Following any repairs the regulator and the dis-
ptay board must be subjected to a final test in
order to ensure that the technical data are still
guaranteed.

For the final test carry out the entire initial
check. i this check is successful the repairs on
the adapter may be regarded as completed.

if the given nominal values are not reached,
send the adapter for repair.

6.7 Interfaces

A detailed description of the interfaces of the
regulator and the display board is found in the
Appendix to this manual.

The description of interfaces offers the
following information:

- contact assignment of connectors,
- signai designations and
- signal levels.

Details given in the remarks column regarding
test points and terminals are provided for use
in repairs.

6045.5916.62.01
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