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1 DESCRIPTION

1.1 General Information

1.1.1 Designation

The assembly bears the designation "Antenna Tuning Unit ASG 6861".

1.1.2 Applications

The antenna tuning unit, Model ASG 6861, |s an assembly which is part of the fleld
radiotelephone, Model SE 6861/12, a portable HF transceiver unit with an RF output power of
20 W.

In the transmitting mode, the antenna tuning unit, Model ASG 6861, automatically matches the
50 1 output of the 20-watts amplifier to an antenna impedance other than 50 {1. The ASG 6861 is
used in the same way to match the input impedance of the RF assembly to a different antenna
impedance. Using the antenna tuning unit, ASG 6861, a VSWH (voltage standing wave ratio) of
equal to 1.5 can be obtained when using diferent antenna types and operaling at different
frequencies.

The Model ASG BB61 can be used with all types of antennas such as:

— whip antennas,
— long-wire antennas, and
— wide-band antennas.

1.1.3 General Description

The assembly consists of a cast metal enclosure which contains five plug-in PCB assemblies
that are connected to a common motherboard. All supply voltages and control signals are
distributed through a 14-pin connector. During tuning and transmitting operations, the RF signals
are applied through two RF connectors. The RF output signal is brought out through a male RF
connector. The cover of the enclosure is also used to hold the plug-in PCB assemblies in their

position.

1.2 Scope of Delivery

1.21 Standard Version

ltem Qiy Designation Parl No.

1 1 Antenna tuning unit, Model ASG 6861 52.6861.100.00
2 1 Manual for Model ASG 8861 5X.0172.227.97
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1.2.2 Special Accessories

Special accessories are not required.

1.2.3 Spare Parts

No provisions are made for spare parts intended to be used for maintenance at level 1. Refer to
Appendix 9 for recommended spare parts.
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1.3 Specifications

1.3.1 Electrical

The specifications related to electrical functions apply for ambient temperature of +25 °C +15 °C.

Frequency range
RF input power

Useable antenna types

Tuning accuracy
Tuning speed

Protection circuits

Frequency range information

AF input power during tuning operations
Control
Power requirements

Power consumption

1.3.2 Environmental

1.5 to 30 MHz

20 W PEP, 10 W continuous

- rod antennas with a length of 3 m (9.8 ft)
minimum

—wide-band antennas

—wire antennas with a lenglh of more than
10 m (32.8 fi)

VSWR of better than 1.5 referred to 50 {1

1 s typcial, 3 s maximum

thermal switch for power reduction at
overtemperatures

LOW-level for f >8.3 MHz
HIGH-level for f =8.3 MHz

10 mwW
by NSC 800 microprocessor
14.5VDC

less than 4.5 W (only during tuning
operations)

Since the antenna tuning unit, Model ASG 6861, is always used as integral part of a transceiver
SE 6861 unit, refer to Seclion 1.3 of the transcelver’s instruction manual.

1.3.3 Dimensions and Weight

Installation depth

ASG 8861

Width | Height | Depth | Weight

70mm | 67.5mm | 122 mm | 0.625 kg
2.76in 2,66 In 4.80In 1.38 |bs

135 mm —
= == (5.31in) —
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1.4 Technical Description

In the transmitting mode, the antenna tuning unit, Model ASG 6861, is used to automatically
match the 50-02 outpul of the 20-watts amplifier to an antenna Impedance other than 50 . The
ASG 6861 is used in the same way to match the input impedance of the RF assembly to a dif-
ferent antenna impedance. Through the use of the antenna tuning unit, Model ASG 6861, a
VSWR of equal to 1.5 can be obtained when using different antenna types and operating at dif-
ferent frequencies.

The electrical circuitry of the antenna tuning unit is comprised of the PCB assemblies listed
below:

— coil PCB assembly

— relay PCB assembly

— sansor 1 PCB assembly

— sensor 2 PCB assembly

— CPU PCB assembly (central processing unit which performs contral functions)
— motherboard PCB assembly.

In the antenna tuning unit, the impedance of the transmitter output is stepped down from 50 to
12.5 {1 by transformer TR 1 having a step-down ratio of 4:1. The resulting impedance represents
the lowest real component value of practical antenna impedances.

The step-down transformation of the antenna impedance to 12.5 (1 is achieved by using a digital-
ly switchable LC low-pass tuning network. The tuning network consists of a binary inductance
bank whose elements can be connected in series and of a binary capacitance bank stepped
whose elements can be connected in parallel.

A 12.5-0 directional coupler connected between the tuning network and transformer TR 2 is used
lo continuously measure the momentary impedance at the tuning network input during tuning
operations. The automatic impedance-matching procedure is controlled by the CPU which uses
a search algorithm that is resident within the program memary. During the program run, the in-
ductance and capacitance values are varied using a number of relays until a VSWR of 1.5 is ab-
tained. When the search procedure is in progress, the minima of the family of curves are dester-
mined which are passed at constant capacitance and variable inductance values.

Al the same time, the CPU checks whether or not the requirement of VSWR being equal to or
less than 1.5 is already met. The optimum LC combination is typically found within 1 s, making
the transceiver, Model SE 6861, ready for transmitting operation.

During the tuning procedurs, the tuning level is approx. 10 mW whereas the power output to the
antenna does not exceed 3 mW (mute tuning).

Tuning is always required when a VSWR exceeding 1.8 is being measured. Variations of the
VSWR may result from frequency changes, antenna replacement or from a defective antenna.
The decision whether or not a new tuning procedure should be initiated, is made approx. 75 ms
after transmitter keying by depressing the PTT (push-to-talk) button. Whenever the PTT button is
depressed which causes the transmitter to be turned on, also the antenna tuning unit is turned
on by a signal applied to control input "13.5 VDC ASG tuning”. Qver at least 100 ms, the anten-
na tuning unit will remain turned on to check for sufficient matching between the impedances of
the transmitter output and the antenna. Should a new tuning sequence be required, the termina-
tion of the tuning procedure s signalized through control output "ASG back indication™ of the
organizer assembly of the SE 6861 transceiver,

The D-bit control output provides an output signal whenever the transmitting frequency is below
or above 8.3 MHz. This frequency information is required by the CPU to be capable of running
the search program.
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Control output "13.5 VDC ASG voltage"” provides the analog and digital circuitries of the ASG
6861 with operating power whereas almost all relays of the antenna tuning unit are connecled to

the 14.5 VDC output.

The CPU receives the measurement values mentioned below (that are required for search opera-
tions) through an analog-lo-digital converter:

— forward and reflected voltage from the directional coupler,
— the phase difference between forward and reflected vollage, and
— the value of the ambient temperalures as measured on the sensor 1 PCB assembly.
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2 OPERATING INSTRUCTIONS

Since the antenna tuning unit, Model ASG 6861, is always used as integral part of the field
radiolelephone, Model SE 6861, refer to Section 2 of the SE 6861 instructlon manuai,

ASG 6861
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3 MAINTENANCE AND REPAIR BY OPERATING PERSONNEL

3.1 Maintenance

Refer to Section 3.2.

32 Repair by Operating Personnel

No provisions are made for maintenance or repair of the assembly by operating personnel. Since
the assembly is always part of a {ransceiver SE 6861 unit, refer to Section 3 of the transceiver's
instruction manual.

3.3 Recommendations for Conservation During Extended Storage Periods

No special measures are to be taken for conservation of the assembly during extended slorage
periods. The assembly doas neither contain components that might alter their electrical or
physical properties nor self-consuming components. The assembly should, however, be stored In
a dry and dust-free room where risks of contamination are excluded. Otherwise, the assembly
should be protected by special packing material (e.g. by welding in packing foil).

ASG 6861 3



4 REPAIR BY SKILLED PERSONNEL

4.1 Special Tools, Measuring and Test Equipment

Refer to Section 4.4.4.1.

4.2 Mode of Operation

Refer to the circult diagrams included in Appendices 210 6.

The electrical circuitry of the antenna tuning unil, ASG 6861, consists of the six separate PCB
subassemblies listed below:

— motherboard PCB assembly
— coil PCB assembly

— relay PCB assembly

— sensor 1 PCB assembly

— sensor 2 PCB assembly

— CPU PCB assembly.

4.2.1 Motherboard PCB Assembly (refer to Appendix 2)

The motherboard of the antenna tuning unit contains only the conneclors for the interconnection
of the remaining PCB assemblies. The antenna tuning unit is connected to the motherboard of
the SE 6861 transcelver through connector BU 1 on the sensor 1 PCB assembly.

4.2.2 Tuning Network PCB Assembly (refer to Appendix 3)

The tuning network consists of two assemblies that are electircally and physically connected
together. These assemblies are:

— the coll PCB assembly with connector plate, and
— the relay PCB assembly.

The major portion of the impedance-matching network consisting of inductors and capacitors
with corresponding relays is contained on the tuning network PCB assembyl. The remaining
reactances of the impedance-matching network are contained on the sensor 1 PCB assembly.

The inductances and capacitances of the impedance-matching network have binary-stepped
values, i.e. the reactances of successive components have a ratio of 1:2. The smalles Inductance
step is 50 nH, the greatest step width is 20 xH. The smallest capacitance step is 5 pF and the
greatest is 780 pF. This set of reactance values allows optimum impedance matching to all in
section 1.1.2 mentioned, commonly used antenna types.

To meet the requirements for minimum stray capacitances, the inductors are divided into three
groups:

group 1: L 1 thru L 6 on the sensor 1 PCB assembly,
group 2: L 1 thru L 4 on the tuning network dual PCB assembly, and
group 3: L 5 thru L 10 on the tuning network dual PCB assembly.
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Stray capacitances reduce the tunable impedance range of an antenna. By disabling inductor
groups 1, 2 or 3, the stray capacitances of the ferrite-core inductors affecting the tuning network
can be minimized. Switching of the inductor groups is performed using relays RS 1 and RS 5.
The relay PCB assembly contains 15 relays with double-throw contacts that are used to switch
between tuning network elemeants. To halve the numberof relay control lines, groups of two
relays are paralleled through decoupling diodes. The appropriage relays are energized through
two bus lines, "Strobe L" and "Strobe C".

Tuning network inductors L 1 thru L 10 are contained on the coil PCB assembly and are attached
to a heat sink to improve heat dissipation. Two thermal switches, S 1 and S 2, are mounted to
the heat sink and reduce the transmitter output power to 2 W through the OTL (overtemperature
line) output whenever the temperature of the heat sink exceeds 90 °C.

Resistor R 1 insures that even rod antennas with extremely small real components at low fre-
quencies can be maiched to the RF output of the SE 6861 transceiver obtaining a VSWR of

equal to or less than 1.8.

4.2.3 Sensor 1 PCB Assembly (refer to Appendix 4)

The sensor 1 PCB assembly contains the following components:

— power input with tuning network elements

— tuning input with directional coupler

— evaluation electronics for the signals received from the directional coupler,
— a temperature measuring circuitry for digital temperature compensation, and
— the interface to the motherboard of the SE 6861 transceiver,

On the sensor 1 PCB assembly, relay RS 1 is energized by signal "13.5 VDC tuning” derived
from the PTT signal generated in the organizer of the SE 6861 transceiver. RS 1 connects the
directional coupler to the LC low-pass tuning network. The tuning level is passed to the tuning
network through RF input ST 2. This |s accomplished by R 1 that supplies the current for a swit-
ching diode on the RF assembly through connector ST 2. Directional coupler TR 3 measures the
voltage of the tuning signal that is reflected by the tuning network.

By switching RS 8, the forward and the reflected voltage at the directional coupler can be
measured successively. Signals V, , and V_, received from the directional coupler are amplified
by RF wide-band amplifier stage Iﬁ':? and tmm rectified for evaluation by the CPU. The resulting
DC voltages to be measured are applied to pin 52 of BU 2.

The CPU calculates the reflection coefficient (r) by dividing the value of V , by the value of V.. A
high-speed comparatar, IS 1, converis the sinusoidal signals received from the directional
coupler into square pulses which are then applied to phase detector M 1. The output of M 1 sup-
plies a linear ramp signal that is praportional to the phase of the reflaction coefficient. This DC
voltage is again applied to the CPU through pin 54 of connector BU 2.

The ambient temperature of the sensor 1 PCB assembly is measured using the voitage divider
comprised of resistor R 25 and R 26. The measurement value is made available at pin 51 of con-
nector BU 2. The temperature-dependent errors of the phase and magnitude signals are
autormnatically compensated by the CPU depending on the measured value, TK. The correspon-
ding corraction values are stored in the program memory of the CPU as correction lables.

Inductors L 1 thru L & contained in the tuning network are air-core coils that are switched by
relays with double-throw contacts such as those on the relay PCB assembly, Capacitors C 8 and
C 10 compensate the residual inductance when all inductors are desslected.

When a tuning sequence is terminated, relay RS 1 is deenergized. In its normal position, relay

RS 1 connects the tuning network to the 20-waltts power outpul of the transmitter through
transiormer TR 1.
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4.2.4 Sensor 2 PCB Assembly (refer to Appendix 5)

The sensor 2 PCB assembly contains the following circuitries:

— the sensor measuring amplifier
— relay drivers with serial-to-parallel converter, and
— the power supply.

The sensor measuring amplifier (IS 8 and IS 9) amplifies the analog signals from the sensor 1
PCB assembly thal represent the phase and the magnitude of the reflection coefficient. The gain
is selected to keep the amplitudes of the signals to be measured within the input voltage range (0
10-5.5VDC) of the analog-to-digital converter on the CPU PCB. The reference voltage at-input-
terminal 3 of integrated circuit IS 8 is adjusted to 2.75 VDC since the signal representing the
phase angle of the refiection coefiicient can have either positive or negative polarity, Multiplexer
IS 10 applies the three measurement values (phase angle, magnitude and temperatura} to the in-
put of the analog-to-digital converter (pin 49 of connector BU 1),

Relay drivers IS 1 thru IS 4 energize and deenergize the double-throw contact relays contained
on the sensor 1 and the relay PCB assemblies. The relay drivers receive their control signals in
parallel format as supplied by serial-to-parallel converters IS 6 and IS 7. Control lines "Strobe C"
and "Strobe L" are pulled to 14.5 VDC through transistors TS 1 and TS 2.

The power supply is comprised of transistor TS 4 and integrated circuits IS 11 and IS 12. TS 4 is
used to enable the 13 and 5.5 VDC supply voltages. This transistor is turned on by the organizer
of the SE 6861 transceiver through the "13.5 VDC tuning” control input (pin 9 of connector

BU 1). Voltage regulator IS 11 Is adjusted with potentiometer R 35 to provide an output voltage of
exactly 5.5 VDC. IS 12 supplies a reset signal for the CPU whenever the supply voltage of
nominally 5.5 VDC drops below 4.8 V. This avoids ambiguous logic states of the CPU that might
occur at CPU supply vollages below 4.5 VDC.

Integrated circuit 1S 5 with its input 6 and its output 10 translates the 5. VDC CMOS levels to
13.56 VDC.

The antenna tuning unit is turned on by applying a control signal to input "13.5 VDC tuning” (pin
9 of connector BU 1). The ASG 6861 signalizes the termination of the tuning sequence through
the "ASG answer-back indication” output (pin 10 of connector BU 1).

4.2.5 CPU PCB Assembly (refer to Appendix 6)

The sequence of a tuning cycle is controlled by the logic section (CPU) of the antenna tuning
unit.

The actual control seclion Is the NSC B0O microprocessaor (15 3}, The frequency of the external
clock signal (2.5 MHz) ist determined by oscillator crystal Q 1. This frequency is divided by two in
a frequency divider (IS 3) that is contained on the CPU PCB assembly. The microprocessor is

consequently clocked with a 1.25 MHz signal.

After the supply voltage of 5.5 VDC has been enabled, the microprocessor generates its actual
RESET signal through an internal reset circuitry. The reset signal musl have a duration period

exceeding the settling time of crystal Q 1. The resulting reset signal Is used to reset or initialize
the NSC 800 and the NS 810 input/output device (IS 4).

The program for the control of the tuning sequence is permanently stored in the 27C32 EFROM
(erasable programmable read-only memaory), 1S 2. Address bits AO thru AT are applied to the
EPROM through bufier memory IS 1. This is necessary because address bits AO thru A7 are also
output through the dala bus of the microprocessor. The distinction between data and addresses

is made with the use of control signal ALE (address latch enable).
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Control signals are output and input by the microprocessor through the NS 810 input/output
device. IS 4 contains also a 128-Byte RAM (read-and-write memory) that is used as a data
memory and an stack pointer, After 3.3 s, an internal timer contained in IS 4 supplies a control
signal that is used to abort a tuning sequence.

The CPU PCB assembly contains an analog-to-digital converter that is controlled by the CPU
and is used to process the various DC voltages to be measured that are supplied by the sensor 2
PCB assembly. Since the analog-to-digital converter has only one input available, the measure-
ment points must be sequentially scanned by a multiplexer contained on the sensor 2 PCB
assembly. The output signals of the multiplexer are then applied to the input of the analog-to-
digital converter.

The microprocessor outputs a serial data stream to the sensor 2 PCB assembly through the NSC
810 input/output device. The data stream contains the information that is used to energize or
deenergize the relays. The sensor 2 PCB assembly contains a 2 x 8 bit shift register that tem-
pararily stores the data stream received from the microprocessor. All capacitors and Inductors re-
quired for antenna impedance matching are then selected simultaneously by signals "Stroba L"
and "Strobe C". The current setting of the tuning network ist stored in the RAM contained in in-
tegrated circuit IS 4.

4.2.6 Tuning Procedure (refer to Appendix 7, Flow Chart "Fundamental Tuning
Procedura")

Whenever the PTT of the portable radio-talephone, SE 6861, is depressed, its organizer provides
the "13.5 VDC tuning” control signal and the constant tuning level of 10 mW to the antenna tun-
Ing unit for a least 100 ms. Subsequently, the program described below Is run in the antenna tun-
ing unit;

— the reset pulse generated by the microprocessor initializes the latter and the input/output
davice.

— The "13.5 VDC tuning" control signal causes the tuning level o be switched to the current
tuning network configuration through the directional coupler.

— The logic level of the D-bit control line is read (0 V = transmitting frequency of equal to ar
greater than 8.3 MHz, 13 V = transmitting frequency of less than 8.3 MHz), If the transmit-
ting frequency Is equal to or greater than 8.3 MHz, the high-value inductors are inhibited from
being switched into the tuning network to avold self resonance.

Al the same time, the "13.5 VDC tuning” control signal is recognized by the CPU as the tun-
ing command. This resulls in the "ASG back indication” control line to be pulled up to

13.6 VDC. In addition, the timer is triggered to generate a delay time of 3.3. s while the DC
voltage is read which is to be measured and is received from the temperature transducer on
the sensor 1 PCB assembly.

— Subsequently, the DC voltages to be measured that have been derived from the directional
coupler's output voltages, i.e. V,, and V., are read and corrected depending on the ambient
temperature as described above.

— From the measured values of V,, and V,,, the CPU determines whether or not the VSWH is
equal to or less than 1.9 (threshold for retuning operations).

VSWR equal to or less than 1.9: Retuning is not reguired. the "ASG back indication” control
line is set to 0 V, causing the control voltages for the anten-
na tuning unit received from the organizer of the SE 6861
transceiver to be disabled.
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The actual tuning sequence, i.e. the determination and selection of the LC combination yielding
a VSWR of equal to or less than 1.5, is controlled by the SUCHLC subroutine.

Run of SUCHLC Search Program, Fundamentals
(Appendix 8, Flow Chart)

Al the beginning of the search program run, all inductors and capacitors contained in the
tuning network are deselected.

The UMESS subroutine calculates the magnitude of the reflection coefficient from the

rected as described above.

The calculated value for the phase angle of the reflection coefficient is then checked for its
correlation to an impedance on or within, or outside of a boundary circle. This circle com-
prises those impedance values that could theoretically be transformed to a point correspon-
ding with a VSWR of 1, The values of the boundary circle line are stored in the program
memory in a table format.

Phase angle within the boundary circle:

The binary capacitance values are incremented until the boundary circle is reached or
exceeded.

Phase angle on or outside of the boundary circle:

In this case, the portion of the search program that determines the selection of the induc-
tors contained in the tuning network (L search program) is started immediately,

During the run of the L search program, the inductance value is determined that results in a
minimum of the reflection coefficient when combined with the capacitance previously
selected, The step width used during the run of the L search program is a function of the
reflection coefficient. The L step width is reduced with decreasing reflection coefficient.

The minimum found for the reflection coefficient is then checked for correspondence with a
VSWR of equal to or less than 1.5 (i.e. a reflection coefficient r of equal to or less than 0.2).
If the aforementioned condition is not met, the achieved value of r is defined as new value

r. and the corresponding tuning network configuration parameters are temporarily stored.

When the tuning sequence is started, r,,, is set to 1.0 during the initlalization phase.

The phase angle corresponding with the minimum found for the reflection coefficient is
measured.

Another check is made whether or not the phase angle is within or on, or outside of the
boundary circle.

Phase angle within or on the boundary circle:

The capacitance value of the tuning network configuration is increased. Subsequently,
another L search is started during which the inductance values are successively reduced
until another minimum of the reflection coefficient is oblained. This sequence is repeated
until the VEWR is equal to or less than 1.5.
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Phase angle outside of boundary circle:
In this case, a check is performed first, whether or net all inductors have already been selacted.

Lequal to L, By running a C search, a minimum of the reflection coefficient is found.
Subsequently, the L value is decreased. The tuning sequence is then continuad
by running the SUCHLC program.

L less than L__,:In this case, the C value of the tuning network configuration is decreased.
Another L search is then started during which the L values are successively in-
creased until another minimum of the reflection coefficient Is found. This se-
quence is rapeated untll a VSWR of equal to or less than 1.5 is obtained.

If no minimum reflection factor of equal to or less than 0.2 (corresponding with a VSWR of equal
to or less than 1.5) is found within 3.3 s after the start of a SUCHLC program run, the tuning se-

quence is aborted. The tuning network configuration parameters corresponing with the r,, value
are recalled and used to configure the tuning network, terminating the tuning sequence.

4.3 Troubleshooting

Troubleshooting is described in Section 4.4.4, "Testing”.

4.4 Repair

4.41 Assembly Removal

The removal of the assembly |s described in Sections 3.2.3 and 3.2.3.1.3 of the instruction
manual far the field radic-telephone, Model SE 6861. To reinstall the assembly, follow the steps
for assembly removal in reverse order,

4.4.2 Disassembly

4.4.21 Removal of PCB Assemblies

Loosen the four screws from the cover of the antenna tuning unit and remove the cover. Remove
the coil PCB assembly and the relay PCB assembly (these two PCB assemblies are electrically
and physically connected to make up the tuning network) after having:

— loosened the four screws at the sides of the antenna tuning unit, and
— disconnected the AF line to the AF output of the antenna tuning unit from the relay PCB
assembly.

The remaining PCB assemblies containing sensors 1 and 2 and the CPU can be pulled out of the
enclosure of the antenna tuning unit making use of the corresponding pull-out openings. The
motherboard can be remaved after loosening four screws. Reinstall Is reverse order.

4.4.3 Cleaning

Remove dust from the assembly enclosure using a soft, clean and lint-free cloth or a soft, clean
brush. Remove heavy contaminations by cleaning the enclosura using a spirit-damped cloth.
Clean contacts with non-aggressive agent.
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4.4.4 Testing

4.4.4.1 Special Tools, Measuring and Test Equipment

{1 (") Power attenuator, 30 W, 30 = 0.2dB, 50 @, 0 ta 100 MHz

(2) Thermal power meter with measuring head, 0.1 Mhz to 100 MHz, 100 mwW

(3) Rod dummy antenna, part no. 52.6866.040.00)

{4} RF millivoltmeter with 50 {1 feed-through measuring head, 10 kHz to 100 MHz, 10V rms

4.4.4.2 Preparations for Testing

The antenna tuning unil, Model ASG 6861, should be tested when installed in the field radio-
telephone, Model SE 6861, with which it is normally used. The fests require a hand-set o be con-
necled to the SE 6861 transceiver unit.

4.4.4.2.1 RF Output Voltage

— Connect the rod dummy antenna (3, Section 4.4.41) to the rod-antenna connector of the
SE 6861 transceiver.

— Connect the feed-through measuring head of the RF millivoltmeter (4) directly to the test
output of the rod dummy antenna and terminate the remaining connector of the measuring
head with 50 0.

Sel the SE 6861 transceiver for A1A transmissions and for an AF output power of 20 W. A tuning
sequence will be performed whenever the PTT bution at the hand-set is depressed. The table
below lists the frequency settings and the minimum RF output voltages to be measured using the
RF millivoltmetear:

Frequency {in MHz) | Minimum RF output vollage (in V rms)
1.5 = 0.433
5.0 = 1.460
10,0 = 2170
20.0 = 2.830
209 = 3.210

4.4.4.2.2 RAF Output Power at 50 {1 and Tuning Time

— Disconnect the rod dummy antenna. Connect the power attenuator (1, Section 4.4.4.1)
to the BNC-type antenna connector using an RF cable having a maximum length of 0.5 m (1.6 ft).

— Connect the measuring head of the thermal power meler (2) to the output of the power
attenuator (1).

Set the SE 6861 transceiver for A1A transmissions at an RF output power of 20 W. A tuning se-
quence will be performed whenever the PTT button at the hand-set is depressed. The table
below lists the frequency settings and the minimum RF power levels that should be measured
using the power meter. The RF power levels read from the power meter must be multiplied by
the attenuation factor of the power attenuator to obtain the RF power levels available at the RF
output of the SE 6861 transceiver unit.

{*) When measuring and test equipment is mantianed in the following taxt,
these several numbers are also sialed..
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Frequency (in MHz) | Minimum RF output pawer (in W)

1.5 = 4
2.0 =—68
4.0 = 10
B.O = 10
16.0 =10
29.9 =10

The time required for a tuning sequence must not exceed 3 s.

4.4.5 Troubleshooting

Perform troubleshooting of the antenna tuning unit assembly, Model ASG 6861, following the
general rules and methods applying for troubleshooting of similar assemblies containing digital
and analog circuitry.

Because of the complexity of the circuitry and of the large number of different fault types that
might be encountered, a strictly defined and generally valid troubleshooting method cannot be
recommended.

Faults in an ASG 6861 assembly detected to be defective can relatively quickly be located by
successively replacing the PCB assemblies by PCB assemblies of a functioning ASG 6861
assembly. PCB assemblies of the same type can be interchanged between differant ASG 6861
assemblies as desired.

The information contained in Section 4.2, "Mode of Operation”, in conjunction with the circuit
diagrams, companent layouts and connector pin assignment tables should be sufficient for baing
capable of tracing faults down to the component level.

No soldering should be attempted on PCB assemblies except on solder terminals or solder
straps since the protection varnish is damaged by overheating which might affect reliable opera-
tion of the antenna tuning unit.
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ELECTEICAL WALUES = HEmANCE
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ITEm BESCRIPTION

PART MNUMBER

&.f LISTE OF COMPONENTS

b.t .1 WOTHER CARD 52 .8861.110.00
5T 1 FOGI CONMELTOR SLad 30 0480 G¢ZP0OL CLUSHE N] AU
POLYEST. GV TYP 3=B28A5H=1
5T 3 EDGE CONWECTODR SL.A58TD24 .89 SeFOL CUSKG W1 AU
POLYEST. GV TYP 2=A244%8=F
5T 5 EDBE COMNECTOR SL.ASGY D2L.ET7 SEFOL CuSNe N1 AU
FOLTEST. GV TYFP 2=-B28858-%
5T i EDGE COMMECTOR SLeA5AY 076,88 Z6POL CUSHS WD AU
FOLYEST. GV TYP 2=B28bif=8
hab.? COIL ASSEMBLY 52 4Bé1.120.00
L 1 colL 52.0307.677.00 $1=1362
L 2 . & com 52.0507 .4%R 00 $1=1343
i § e 10 coIL 120501 .60% .00 1 =11 44
" ! FESISTOR WIREWOUND A 5112222 <00 cHm 2.2 #= 5 & 3 W/3N0GRE
B A&F W TED
1 1 - 4 SWITCH THERMAL SAA4TY 220 .30 FTEST mZAZ3&/19=CAC(=1EX)
| EELAY ASSEMBLY S2.6B81 175,00
au 1 SOCCET STRIP SLA5S1 01307 GEPOL T A 250V BRI NI Mu
POLYEST - €V TYP 3=182 592-1
s 3 CONTALT SOCKET L. AL2I00Z.5%  FUER STIFY 1,020 L 5,0 CU
AU TYP ASD=1801=01=-03=00
4 1 P H CAPPLASTIC FILE SL.5241.055.T W 0,0y +=310 X 43 V Wk3 2
FWETY, B/, 68/ ANk DS
4 1 CAPACITOR CERARmIC SL.5226.052 247 P51 = 0,5 M
500 vV ATCIDDB=AN/C1T.
[ 4 & CAPACITOR CERAMIC SL.5224.032 48 Pl 10 #= 5 % 500 v ATCI100B=AW/C1T.
5 1 CAPACITOR CERAMIC 513224032 4% BF 20 4= 5 % SO0 v ATCY00B=AW/CTT7.
4 & CAPACITOR CERMMIC SL.3224.032.30 Pr 43 #= 5 1 500 v ATC10DE-AN/C1T.
[ 4 T CAPACITR CERAMIC SL.5224.032.91 Fr 91 o= & 1 500 ¥ ATCIODE=aw/C17.
4 B CAPACITOR CERARIC L5724 032 .52 pl 180 #= 5 X 300 v ATCI00B-Ae 7CT .
4 L . 11 CAPACITON CERARIC SL.5224.032.53 PP 390 4= & X 200 ¢ ATCYOOE=aW/CI7
[ 12 ana 13 CAFLPLASTIC FILM SL.5241055.T1 Uf 0,01 =70 X &% ¥ mr§ 2
FRETT, BS54, A5/ R KO8
1] 1 - 30 S1=pIlODE 5L.5532.101 .06 1N GbkE 1K Tla B
L1 1 RELAY SL.AT&E 002 .0F 12 Vo5 2371 2 A 250ves
4007400 oMY TYP DSZE-MLZ=BC12V
LH 2 - & HELAY SL.4T&Z D02 20 12 VGS 1431 T a 250VWS
ADD OME TYP DSTE=ALI=-BCIZV
[ 14 5 i T RELAY SL.ATAZ OOZ W 17 Vi X811 & A Z50ves
&D0/400 CHFE TYP DSZE=MLE=-BCIIV
(11 [ S 15 RELAT SL.ATA7 002 20 12 VGE 1X21 2 A 250WWS
&00 OMNR TYP DEV1E-MLZ=DCYI2V
Rafab SEMSOR 1 52 .6841.130.00
L] 1 SOCKET STHIF SL.4551 .DOB.2Y  14POL 3 A 250V BI WIY,3 AuD,P
POLTEST. GV TYP 188 5F2=T
Bu i BOCKET STHIP SL.455100B.2% S&FOL 3 A T30V BT NIV,Y AUDB
FOLYEST . GV TTYP Z=1hs 5F27-8
4 1 sse 1 CAP.PLASTIC FILM SL=5261.055.M wr 0,01 »=10 3 43 ¥V "xs5 3
IMETY, BT, 6B ANKEDS
t 7 s ] CAP _PLASTIC FILP SL.5245.001 04 ur 0,1 +=10 X 50 ¥ mK5 ¢
IRET], 88717, 85
[ 4 5 T Ry CAPACTITON MIC A SL.52M DV8.2% FF 51 += & @ 500 v Te =100
#100 BF 4E.1D
< 11 e 13 CAP_PLASTIC FILW 5L .5261 55T UF 0,01 »=10 % &3 vV "KE 2
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ITER DESCRIPTION BART MUMBER
4 14 - 17 CAP.FLASTIC FIL® £t 52450084  wLr 0,% =-10 & X0 ¥ meE 2
= FRETY AR ST, RS

C 1k T 1% CAF.FLASTIC FILW CL.S2L1.0%5. 7 Ur E,01 ==10 I £3 v ®WES 2
FRETY,B571, 6B mnEDS

c 20 CEF.FLASTIC FILF EL 5245001 aas ur 0.1 +=1i0 = 50 ¥ ks ¢
FRETY, 6501 ,85

E 21 EONDENSATOR

4 F ana 5 Car_PLASTIC FILNF SL.SZA5.001 .ok uUfF 0,1 »=10 % 50 v wcs 2
FRETY, 6801 ,5

£ r{ ] - ZT CAP.PLASTIC FILR SL.5241.055.M uf 0,07 +=10 % 4% ¥ sc§ 37
FRETT, B0, E/muEDE

[ 4 2B sma ¥ CAF.FLASTIC FlLw LL.S245 001 84 UfF G171 +=10 & 50 ¥ =% 2
et 1, 6RF1, E5

i ~F— _ CaP PLASTIC FILE _SL-5F%1.055,50 uF Q.CF2 «-10 3 &3 ¥ WKS ¢
FRETY AR ES/HNEDS

1 1 sss 1% El=pIODE SL-5532.101 .86 W GLEE TH FIL B

B 18 51-piDRE SL.5532.902.38 W 5711 SOEE-FBOC AZSEDO BRAREE

15 | SEMICONDUCTOR CIRC SL.5L41 D23 .90 ¢ UGLBT KOFFARATOER

15 2 SEMICOWBUCTOR CIRC BLL5EL3E0T.2E 5L 410 C/C€M HFSIF=-VERSTAERELR

L 1 COIL 52.0500.996 .04

L H COIL 52.050D.%93.73

3 A corL 52 0500.9%3.74

L 4 -ri & coIL 52.0500.992.75

L v CHOKE 52.0500.992.7

L [ CHOKE SL.5053.003.02 UK C,18 +=10 % 71,9054 0,1 DhiM
TP METSODEZ-4

[ 1 INTEGH . CIBCULT 5L.5422 003 .89 TEA=3=H BOPPEL=BALAMLE="ISCHER

] 1 FIL® RESISTOR SL.S105 021 .43 R 540 »= F I 0,5 W 52&-0
TE+=100PFF

L 4 FlLm FESISTOE 5L.5195 02139 oMM 5& 4= 2 L 0,% b S2&=0
Tus=100ppF

E 3 VAR IABLE BESISTOR SL-S135.004.02 Gim 20 #=20% 0,5 & LIN
TYP 33iTe=1=-200/CTIT0/170=-50

P & et L FILm EESISToR S5L.5105.021 .27 oMm 120 »— 2 I 0,5 w 52¢-0
Te+=100FPF

¥ & i ? FIL® SESIZTOR EL_TI05.021 .09 QW@ g2 = £ T 0,% w %Z&=0
Te+=1CCPPF

¥ | - § FIL® RESISTOR SL.S105. 021 .11 oNm 31 += 2 T 0.5 W 528=-0
TE+=1COPFF

] 10 FILM FESISTOR SL-S19%5-D21.T ECHrF BE,@ += 2 I 0.5 w 528-D
TE+=100FPr

L 12 FILm RESISTOR SL-S105021 .28 g B2 = 2 T 0,5 & 52&=-D
TE+=100PFF

¥ 13 FILMm BESISTOR S5L.51D5.021.33 oMM 220 &= 2 T 0.5 W 52&-D
Tra=100FPK

B 14 A=t 15 SCHICHTWIBERITAND

¥ 18 FILA EESISTOR SL.5105.021.31 oHm 220 += 2 X g5 W St=0
TE+=100PFp

u 17 FIL® RESISTOR SL-5105-D21.17 oM &7 += 2 & 0,5 W t28-0
TE+=100PFE

[] 1% VAR] ABLE FRESISTOH SL-5135.004.11 KOHR 5 #=Z0% 0,5 W LIk
TYF IEPOR=1=50R/CTITOMTO=L0

B 19 FILY RESISTOR S5L.59105-021 &7 MOHM 5,6 #+= £ 1 0,5 w 52&=0
TE+=100FFF

B h FILY RESISTOM EL.S105.021.55  KOWM 1,8 += 2 3 0,5 & 528=0
TE+=100pPH

R 1 FIL® RESISTOR 5L.5105.021 .29  ONW 150 +- 2 % 0,5 w 526=D
TE+=100FPF

[] 22 FILM RESISTOR SL.ST05.021 .01 oM 10 += 2 % 0,5 w S526=0
TE+=10CPPR

W 23 VARIABLE RESISToh 5L.5135.004.11 EOHM o #=20% 0,5 W LIN
TYF 3329m=-1-502/CTITO/170-50

B 24 EIL® RESEISTOR SL.5105.021 47 EONm 5, & »= 2 ¥ 0,5 W 528=-0
TE==100pPF

'] 29 FIL® RESISTOR SL.5105-G27 .57 KOMK 2,2 *= 2 X 0,5 = 5206-0
Tes=100pFF

E e EESISTDE BTLC SL.S172..001 .51 EOHE 1 += 1T 0,753 TYP £ETY B B!

B 27 VARTABLE FESISTOS S5L.S135.004.0% KQhmM & +-202 0,3 W LIN
TYF 232Fh=1=2B2/CTI7017D=-50

ES 1 RELAY SL.A755.003.08 12 VLS 1xI1 3 & 2SOVeS
340 OMHR TYP DSIE-m=BL12V

ns 2 o T EELAT CL.LTL2 DOZ .20 12 vGE TEY T b 25DwwE
L0 oHP TYP BSYE-RLZ-BCIEZW

(31 E EELAY SL.ATS55.003 .08 12 VG5 TE2Y 3 8 2SOveS
340 CHP TYF DSIE-R-DCi2W

57 1 s 2 CONSECTOR FLUL ®P EL.AS 003 B8 KAMD 3IsE0Y-L00LES37-1520.007

I=- 50 TEFLOW WINCELIE LEITERPLATTE
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RERAREE

ITER BESCRIPTION PART MUMBESR ELECTRICAL VALUES =
TR $ UEBRER TR AEGER S52.0501 445 .00 T3-L50T
T 2 UEBENTRAEGES 52 .0501 .80E 0D T3=-090Ss
TE 3 UEGERTH AEGER §51.0501.6T .00 TA-O%LE
P 4 SENSOR 2 5256841 ,135.00
B 1 SOCEET STRIP SL..LT51.013.08 SEPDL 3 & 50V BI Ml ap
FOLTEST. G Tyr 2=18% 3%2-%
€ 1 sse——F— CAPLPLASTIC-FILR S B 24% D0 ek U =03 L0 ¥ =K 2
TAET,66/1,8%
4 E = Ll CAPACITOR CERAPIC SH. 5224220 52 PF 100F «-30 X 200 ¥ €¢x O3 8X 702 %
c 10 CAP.PLASTIC FILK SL.S245.001 .6k uF 0,1 +=10 ¥ 50 ¥ mK§ 2
fmET 1, 6B/ 1, BS
c 1 CAPACITON TANTALURM SH.H2T1 02T J47 UF 15 #+=20X 20 ¥
HIGOOL/Di-2290 C(LRp1d)
] 12 CAPACITON CERARIC G586 280.11 PP 100 +=70 X 200 ¥ CKE 0% BX 107
4 13 CAPACITOR CORAMIC SA.G221.2358 .28 PF 56 #=10 % 200 v CK 04 BX 550 &
4 14 CAPLPLASTIC FlLM SLe5261.055.71 UF G001 +=10 X &3 V¥ "kS 2
FAET1, 8571, 6B/ R4k 05
4 15 CAPACITON TANTALUM SHLS2TT 027,07 Ur 15 +=20% 20 ¥
HMIPGOA/01~-2290 (CBR13D
3 14 CAP.PLASTIC FILM iL.G241.055.T1 UF 0,0% +=10 % 43 V uxs 2
FHETT,EE /1,68 /M 05
4 17 CAPACITOR TAMTALLUR M L5271.023.37 UF g2 +=-20% 15 ¥
RISLC3I/01=2272 (L5M11)
4 1k EAP.PLASTIC FILK SL=5241.055.T1 Uf C,C1 +=10 I 63 v mKS 2
fPETT, 85/, a8/ M0l
e 1 ane z BEFERENCE BIOBE SL.5532.205.22 1- GZX 55/C 20 1rp 20
GE 3 e & SI-nlODE L 9532.101 Jap 1IN Liip N P16 B
15 1 P 5 SEMICONBUCT CORE. SL.5&12.001 4% ULSE003 k [56..4
TEANS{STOR=AEREY DARLIWGTON
15 & a=a T SEMICONBUCTOR CIRC 5L.5442.003,.23 L4058 LD ...BFfCE..B®J
=HMO0S— SCKIEEEREGISTER
15 L SEmICONRUCTOR CIRC SL.SLEL.D0T D4 Ck 2730 7 -MODS~ OFERATIOMSVERST.
13 t SEMICONBUCTOR CIRC SL.%e44 001 00 & T1I0 AT -mO%- COPERATIONSVERST.
15 10 SERICONBUCTOR CIRC SL.SLAL. DO7.LS ADEE [CE.-.BRfmCi, . SaLfcb..2%
=mOS= ANALOE=-SLHALTEIN
13 " SEMJCONDUCTOR CIRC SL.5&L3.00T 4T T23 JoHEIPRL T AT LR
SPANKRUNESFESLEF
1z 32 SEMICONBUCTOR CIRC Ll Shks 001 0% [a 37130 7 -mOS=- OPERATIOWNSVERST.
[ 1 =i 7 FILm BESISTOR SL.510%5.021 .83 EOHR E7 += 2 %L 0,% W 526-0
TE+=100PFF
] E = o FiLm MESISTOR 5102051 .03 EOHM 27 4= 5 X 0,12%v B 5
&F IT3 J
] 11 - 12 FILW RES1STOR SL.5105.021 .83 KOHR Z7 #= 2 ¢ 0,5 W 526=0
TE+=100PFh
K 13 e 1L FIL®" RESISTOR SNL.5102-051.05 EOHM 2T += 5 % 0,1254 RC D5
BF £73 J
] 15 FILm RESTSTOR SL.5105.021 .83 KOHK 27 += 2 % 0,5 W S26-0
TE+=1D0PFH
] 16 e 17 FILM HESISTOR SN.510p.002 .59 GHM 270 4= 5 X 0,25 w AC OF
GF 271 4
B 1E FILW RESISTOR SHLST02 P62 38 EOHM 33 += 5 % 0,125W AC Q5
! 6F 333 3
B 15 FILW HESI5ToON SHL5102.050.%¢8 EOHR T& 4= 5 T 0,1254 HL D5
&F 123 4
R 2o FILW RESISTOR tm.5Tp2.223 .08 KOHR 10 #+= 5 % 0,125W RC OF
BF 103 J
W 2t VARIABLE RMESISTOR 5L-5135.0046.71 KOHA § +=20% 0,5 % LIN
Tre S320H-1=502/CT170/170-50
¥ rira FILM RESISTOR 5M 510205025 ok® 1C = 5 X 0,12%¢ RC 05 GF 10C U
] 21 FIL® BHESISTOR M 5102051 .24 oMM 250 *= 5 T p,i12%¢ BC OF
GF c2& 4
" i FILM BESISTOR EM.S102.050.25 gHr 30 4= T T D0,12%u BC 0% 6F 100 J
L] 2% FILe BESISTOR . S102.051 28 EOERM 270 == % I 0,12%w KL O%
EF Z7& 2
® 2& FILm BESISTOR CM.S10R.0E2 38 EOHE XX += 5 I 0, 12%¢ BC 05
EF 33% 3
P rd ens 52 FiLm RESIgTgE SL.S105.021.83 EOHR 27 += 2 I O0,% w 328-D
Tus=ICEPrF¥
1 11 FijLm RESISTOR wm.S102.223 .50 EDHF ] 4= 5 % 0,12%w M 0% EF Y02 2
B L1 FiLm BESISTCs M AT0Z.CE0.8% oM® SED #= 5 T 0,175« EC O35
6F &B1 2
¥ 3% VAR TABLE BESIESTOE SL-513%.004.0% FOME ¢ 4=70L 0,% = LINM
T8 33FFH=1=203/CTITOAIT =50
] s FiLm EESISTOR th.t102.C30.8D EQHR Z,7 += 5 % D,123%¥ RC D3
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[TE® DESCEIRTION FaBT NURMEBES ELECTRICAL VALLEg = REMANES
® 37 FIL® RESISTOR = ._5102.05%.0% ECEM 1E =— 5 I [0,125e ®C 0%
&F Y183 J
¥ &3 TR kL FlLm EES)ZTOR ER_ST0Z.5F4Z.38 EoKM 31 4= 5 I 0,125¢ BC 0%
GF 111 2
O &0 - &1 FIL® FESISTOS SN_S102-D5t .14 mOnP IED +— 5 = D, 125« &C 0%
&Y 104 2
L &3 FIL®™ BESISTOE SN.5102.0%0.25 Qe 10 »= 3 T 0,125v BC D3 f 100 2
& L3 FiL® ®ESISTOR M. STOZ.E23.58 EQnm ) 4= X 3 0,725 BC U4 &F 102 2
¥ &k FIL= BRESISTOR tR.5302-223.82 EGHR 10D == 5 % 0,125 WM O
&F 103 2
L % FIL® BEISISTOR SH.S102.051 08 koMr 100 += 53 3 0,18%u mL OF
6 404 4
® & SCHICHIWIDERST .
e =B —FILE-REEISTOR LR-5108-051:03 EOME 28 += 5 X 0,125« RC 0%
&F 223 2
H LE FIL® RESISTOR EK-510Z.D51.24 EOHP 280 == 5 I D,125w RC 0§
&1 284 2
Ll Ly FILM RESISTQR 5M5102.223.62 EONN 10 += 5 % D0,725w RE 0§
&7 103 2
3 50 FILM RESISTOR SN.5102.051 .05 KOHM 27 += 5 2 0,72%w RL 0%
Gr ¥T3 J
[ 51 - LT SCHICMTWIBNERST.
TS 1 i 2 SI=PNR=THAKSISTOR 5L.5512.102 .20 2h PROT A
15 3 S51=NPN-TRANSL5TOH SL.SS12-207 .98 BEY 59 1
TS h S1=PHP=TRAMS IS TOH SL.5512.102 20 2h Fe0T A
75 5 SI=HPN=TRANE1ETOR 5Le.5512-202.92 BEY 59 Ix
Lobah teu 52.6861.140.00
Bl L] EOCRET STRIP 5L .4551.002.80 24PCL T & 250V BI NI Mu
POLYEST. GV TYP =144 551=4
Bl 7 SOCEET STRIP SL.£551.002.73 10PCL T & 250V B2 NIT,3 aul,t
POLYEST. GV TYP 1-185 S5g1=C
c ] CAPACITON TAMTALURM 5K 5271015 .47 Uf tC ==2EX 20 W
mIPOLI/0T1-2287 [CSF13)
c i CAPACITOR CEwam]C SL.5224 00305 PF 22 += 5 Z NP G
5 35 100 v B123-181/CLCPDs
c 3 CAPZCITOR CERAmIC 5L.5224.003.11 PF 68 +— 5 1 NP O
5 X5 100 v E123=3L1/CLEROS
4 & CAPACITOR CERAMIC LK.5224.00% D8 UF G,% »=10 X 5G ¥ Lx D% B3 104 @
c 5 CAXACITGR TANTALURM SN _S2TT01F AT uF 10 +=202 208 v
MIP0O03 JOI1=-ZEET CLESR13)
4 & CAPACITOR CERAmIC 5L .5224.003.15% FF 150 += 5 T KF D
5§ X5 100 v B123-143 FCLC 905
£ T CAFACITOR CERAMIC SM.5224.220.54 up 0,01 +=1D = 100 v Cr 05 pY 103 «
€ B CAPACITOR CERAMIL LH-5224.00% .08 U b1 +=10 X 50 v €x 0% Bx 104 ¢
GR ] SI-plope 5L-5532.101.68 Th ELLE 1n 974 B
(] F SI=plphE SL.ES532.102 3 W 5711 SOEZ-2BOO/ A2S5B00/BARZE
15 1 SEMICONDUCTOR CIRC L5453 .003.21 L L o B |
=HOE= EINSAUSEABE=-BAUST.
15 ¢ SEMICOHDUCT STORE 52.9544.135 .0 .
15 FFa| SEMICOMOUCT .STORE 5L 5452 002.%5 NRC 2 7C3¢ QE=&% UNPROGRAMHIENAT
=M%= PROM LKXE TS
15 3 SEMICOMDUCTOR CIRC SL.5453.003.22 HECL BOD JI =uQS- PIERDPROJESSIA
15 & SEMICONDUCTOR CIRE SL.5453.003.3% MEC B10 AJI =MOS= HAM=1/0=TIWER
15 5 SEMICONDUCTOR CIRC SL-5446.001 .50 ApC DHCE LCD /ADC..LED
=M0S= AJD=WANGLER B gIT
15 & SEMICOMBUCTOR CJRE SL.S5442004.110 4011 JCO canBFJREY ccBALJHEC ..BI /
Ch.=lMhS =ROS- GATTER
L 1 LHOKE S5L-5053.003.23 W 10 +=10 = 0,13 & 3,7 OHM
TYF ESTIDEL-T2
] | CEYSTAL GUAETI S5L.5561.004.08 WH! Z2,L57& +=50 X10-& #2560 ATH
= =0/+70 HE=-TRJU
B 1 FIL® RESISTOR SN -S102.031 .38 KQMm BE0 »= 5 Z D, 125V RC 05
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Level, Explanation

e /O Connection
Ma.
1 I RS 15 0OFF
2 | RS 13 OFF
3 | RS 12 OFF
4 I RS 12 ONM
5 | R5 12 ON
B I AS 11 OM
7 Chassis
a I RS 10 OFF
9 Chassis
10 I RS 10 ON
11 0 oTL
1z | AS 14 OFF
13 | Strobe C
14 I RS 14 ON
15 I Strobe C
16 | RS9 OFF
17 | AS 15 ON
18 | RS 2 OMN
19 | RS 11 OFF
20 | RS 8 ON
21 free
22 | RS 8 OFF
23 free
24 | RS 6 ON
25 frea
26 I RS 4 OM
27 frae
28 | RS 4 OFF
259 free
ao | RS 6 OFF
31 froa
32 I RS 7 ON
i3 free
34 | RS 3 0OM
as free
a6 frea
37 | Strobe L
a8 | Strobe L
ao frea
40 free
41 freae
42 I RS 3 OFF

0V {o. e.) for energized relay
0 ¥ {o. c.) for energized relay
0V (o. c.) for energized relay
0V (0. c.) for energized relay
0% (0. c.) for energized relay
0 Y (o0.c.) for enarglzed relay
ov

0 Y {o.c.) for energized ralay
oy

W (0.c.) Tor energized relay
oV fer>90"C

0 W {o. c.) for energized relay

+14, 5V (o, ) Tor energlzed relay

0V {o. c.) for energized relay

+14,5 V [o.c.) for energized relay

0V (0. c.) for energlzed relay
0V (o. c.) for energized relay
0V (o.c.) for energized relay
0V (o.c.) Tor energized relay
0V (o. c.) for enargized relay
0V {o.c.) Tor energized relay
0V (0. c) for energized relay
0¥ (o.c.) for energized relay
0V (o, c.) Tor energized relay
0V {o.c.) Tor energized relay

0 ¥ {o.c.) for energized relay

0¥ (o.c.) for energized relay

+14.5 V (0. c.) Tor energized relay
+14,5 V (0. c.) for anergized relay

0¥ {o.c.) Tor energizad relay

continued on page 5

ASG 6BE61

Contact functions list

Jack BU 1, Network/Relay PCB

Annex 3, Sheet 4



C?:uutan-t /O Connection Laval, Explanation

43 free

44 | R5 7 OFF 0V (0. c.) for energized relay
45 free

46 I R5 2 OM 0% (o.c.) for energized reflay
47 frae

48 free

49 frae

50 free

51 free

52 I RS 2 OFF 0 W (o. c.) for energlzed relay
53 free

54 | RF 1.26 (aff) RF current

55 frae

56 I RF 1,26 (eff) RF current

57 free

58 free

59 I RS 5 OFF 0V {o. c.) for energlzed relay
G0 I R5 1 OFF 0V (o.c.) for energlzed relay
B1 I RS 5 ON 0V (o, c.) for energized relay
62 I RS 1 ON 0V [o. c,) for energlzed relay
| = Input

o = Output

o.c. = open collector

Contact functions list
Jack BU 1, Network/Relay PCB
ASG 6661 Annex 3, Sheet 5
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Cﬂ:a:t 1/0 Connaction Level, Explanation
1 I +13.5 ¥ Tunlng | 13.5 ¥ during tuning process
2 I +13.5V Tuning 13.5 ¥V during tuning process
3 | +13.5 ¥ Voltage ASG | 13.5 V during tuning process
4 I +13.5 V Voltage ASG 13.5 W during tuning process
5 o ASG-Answar-Back +13.5 V (0. c,), 0V during tuning process
3] O ASG-Answer-Back +13.5 V (0. c.), 0V during tuning process
7 Chassls
8 Chassis
9 | +14.5 v 14.5 V sarvice vallage
10 I +14.5 W 14.5 V service voltage
11 o oTL oV for>s0°C
12 o oTL 0V for>90°C
13 | D-Bit CMOS
14 I D-Bit CMOS
oW & {ransmisslon frequency = 8.3 MHz
13.5V 2 transmission frequency < 8.3 MHz
I = Input
o = Qutput
o.c. = open collector
oTL = overtemparature line

Contact functions list
Jack BU 1, Sensor 1
Annex 4, Sheet 3

ASG G861



Ci::“l 1O Connectlon Leval, Explanation
1 Chassls ov
2 Chassis av
3 | +14.5 W +14.5 V service voltage
4 | +14.5 v +14.5 V service voltage
5 | +13.5 Vv Voltage ASG | +13.5 V during tuning process
& | +13.5 V Voltage ASG | +13.5 V during tuning process
7 [ +13.5 V Tuning +13.5 V during tuning process
& | D-Bit 13.5 ¥V CMOS
g (o] OTL OV, EEHVeE law Tor > 90 7C
10 o] ASG-Answar-Back +135V (0. c.)
11 | Strobe C +14.5 V (0. ¢.) for energized relay
1z | Strobe C +14.5 V (0. c.) for energlzed relay
13 from
14 | RS 2 ON 0V (o.c.) for energized relay
15 fres
16 | RS 2 OFF 0V (o.c.) for energized relay
17 free
18 [ RS 3 ON 0V (o.c.) for energized relay
19 free
20 I RS 3 OFF 0V {o.c.) for energlzed relay
21 frea
22 RS 4 ON 0V (o.c.) for energlzed relay
23 free
24 | R5 4 OFF 0V (o.c.) Tor energized relay
25 free
26 | RS 4 OFF 0V (o.c.) for energized relay
27 free
28 | RS 5 QFF 0 ¥ (o.c.) for energized relay
29 free
a0 RS 6 ON 0V (o.c.) Tor energlzed relay
bl free
az | RS 6 OFF 0V (o.c.) for energlzed relay
33 frea
34 | RS 7 OM 0V (o.c.) for energized relay
a5 free
36 | RS 7 OFF 0V (o, c.) for energized relay
ar | Strobe L +14.5 V [o. ¢.) for energlzed relay
as | Strabe L +14.5 V (0. .} far energized relay
39 free
40 | Forward/Reverse 0V [o.c)
a1 frea
42 free

continuad on page 5

ASG BBET

Contact functions list
Jack BU 2, Sensor 1
Annex 4, Sheet 4



c‘:';:act (Fia] Connectlon Leval, Explanation

43 free

44 free

45 0 RF 1.26 A (eff) RF current
46 o RF 1.26 A {eff) RF currant
47 I +13 ¥ +13 V service voltage
48 I +13 v +13 V service voltage
49 I +5.5 ¥V +5.5 V service voltage
50 I +5.5 v +5.5 W service voltage
51 Q T O-to +5.5 W

52 o Magnitude 0 to +500 mv

53 I Phase 275V

54 0 Phase 2.55 to +2.95 Vv

55 o Analog Chassis owv

56 free

| = Input

o] = Output

p.c. = open collector

TK = ternperature compensation

RS = ralay

ASG 6861

Contact functions list
Jack BU 2, Sensor 1
Annex 4, Sheet 5
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CTS:‘“ (Fa] Connection Lavel, Explanation

1 Chassls ov

2 Chassis o

e | I +14.5 Y +14.5 V service voltage

4 | +14.5 W +14.5 V service voltage

5 | +13.5 V Voltage ASG +13.5 ¥V during tuning process

6 I +13.5 V Voltage ASG +13.5 ¥V during tuning process

7 0 Strobe C +14.5 V for energlzed relay

8 0 Strobe C +14.5 v for energized relay

9 [ +13.5°V Tuning 0 W during tuning process o. c.)
10 8] ASG-Answer-Back +13.5V [o.c.)
11 o RS 7/RS 2 oM 0V [o.c.) Tor energlized relay
12 (0] RS 7/RS 2 OFF 0 Y [o.c.) for energlzed ralay
13 O R58/R5 3 oM 0 W {o.c.) for energized relay
14 0 RS B/RS 3 OFF 0 W {o. c.) for energlzed ralay
15 0 RS9/RS 4 ON 0V {o. c.) for enargized ralay
16 o RS 9/RS5 4 OFF _ 0V {o. c.) for energlzed relay
17 (8] RS 10/R5 5 ON 0V {o.c.) for energized ralay
18 o R5 10/R5 5 OFF 0 W {o.c.) for energized relay
19 o RS 11/RS 6 ON 0V (0. c.) for energizad relay
20 (8] RS 11/RS 6 OFF 0V (o. c.) for energized relay
21 o A5 12/RS 7 OMN 0V {o.c.) for energized relay
22 (8] R5 12/RS 7 OFF 0V [o. c.) for energized relay
23 o] R54/R5 15 ON 0 W [o.c.) for energized relay
24 0 RS 4/RS5 15 OFF 0V (o.c.) for energized relay
25 O RS 6 oM 0 W [o. c.) for energlzed relay
26 O RS 6 OFF 0V {o.c.) for energized relay
27 O RS 3/R514 ON 0 W (0. c.) for energized relay
28 [#] RS 3/R5 14 OFF 0V (o.c.) for energlzed ralay
29 o RS 2/R5 13 ON 0 W (0. c.) for energlzed rolay
30 o RS 2/R5 13 OFF 0 W (0. c.) for energlzad relay
31 Strobe L +14.5 Y {o. c.) for enarglzed relay
3z Strobe L +14.5 ¥ (0. c.) for enaergized relay
33 I PA D Data 5.5 V CMOS
34 I PA 1 Clock 5.5 V CMOS
35 I PA 2 Strobe L 5.5V CMOS5
36 I PA 3 Stroba C 5.5 V CMOS
a7 I Pa 4 Phasa 5.5 vV CMOS
3a 1 PA & Magnitude 5.5V CMOS
39 I PAG T 5.5V CMOS
40 | BAT Farward/ 5.5 V CMOD5

Revarsa

4] o +13 V +13 V service voliage
42 o +13 Vv +13 V service voltage

continued on page 4

ASG 6881

Contact functions list
Jack BU 1, Sensor 2
Annex 5, Sheet 3



C[;‘:ct (Fle] Connaction Leval, Explanation

43 o] +5.5 WV +5.5 WV service voltage

44 ] +5.5 W +5.5 V service voltage

45 I TH Oto+5.5W

46 | Magnitude 0 to 4500 mY

47 I Phasa +2.55 V to+2.95 V

48 Q Phase +2.75 V

49 8] ADC + Oto+55 WV

50 9] ADC - ov

51 T | ASG-Answer-Back 5.5 V CMOS

52 ] CPU Rasat a.c.

53 Q RS & OFF 0V (o.c.) far energized relay
54 o] RS 5 oM 0 WV (0. c.) for energlzed relay
55 o RS 1 OFF 0V {o.c.) for energized relay
56 8] RS 1 oM 0V (o.c.) for energized relay
57 o RS 1 oM a vV (o.c.) for energized relay
58 free '

I = Input

o = Cutput

THK = temperature compensation

0,6 = apen collector

ASG G861

Contact functions list
Jack BU 1, Sensor 2
Annex 5, Sheet 4
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C‘::':“ (Fi=] Connection Level, Explanation
I Chassis
2 0 Data 5.5V CMOS
3 @] Clock 55V CMOS
4 0 Strobe L 5.5V CMOS
5 0 Strobe C 5.5 v CMOS
6 o Phase 5.5V CMOS
7 8] Magnitude 5.5V CMOS
8 o] TH 5.5 V CMOS
9 o Foarward/Revarse 5.5V CMOS5
10 PBO 5.5 vV CMOS
11 PE 1 5.5 ¥ CMOS
12 FB 2 5.5V CMOs
13 FB 3 5.5V CMOS
14 PB4 5.5 V CMODS
15 I Rezet 5.5V CMOS
16 FPB 6 5.5 ¥ CMOS
17 1 +5.5 W +5.5 V service voltage
18 I +5.5 V +5.5 V service voltage
19 | +5.5 V +5.5 V service voltage
20 I D-Bit 13.5 V¥ CMDS
21 I ADC + 0to+55V
22 I ADC - (Chassis) ov
23 0 ASG-Answer-Back 5.5V CMO5
24 I +13.5 V Tuning +13.5 V service voltage
25 Chassis ov
26 Chassls ov
| = Input
O = Output
TH temperature compensation
PB - microprocessor port
ApDC = A/D converter test port

ASG 6861

Contact functions list
Jack BU 1, CPU
Annex 6, Sheet 3
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Pos. Oty () Description Par Mo

1 1 Mother Board 52 6861.110.00
2 1 Sensor 1 52.5861.130.00
3 1 Sensor 2 52 6961.13500
4 1 CPU 52.6861,140,00
B 4 Flat Head Screw SN 3025003 14
-] 1 Metwork 52 BBE1. 11500

consisting of:

6.1 1 Coil Board 52.6861.120,00
6.2 1 Ralay PCB 52 6861.12500

(") = For ong unit

ASG 68E1

Recommended spare parts
Antenna Tuning Unit ASG 6861
Annex 9



