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AND RF INTERFERENCE CONTROL SOLUTIONS FOR
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Abstract: The paper presents technical solutions for optimizing the interface between
the PC and the Yaesu FT-857D transceiver for reliable operation of digital modes. Specific
issues related to ground loops, unwanted couplings, and RF interference, which can affect
signal quality and communication stability, are analyzed. The use of galvanic isolation via
audio transformers and optocouplers on control lines is proposed, as well as filtering and
shielding techniques to reduce radio frequency interference. The results show significant
improvements in the signal-to-noise ratio and increased transmission reliability in digital modes
such as PSK31, FT8, or RTTY.
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1. INTRODUCTION

The integration of modern digital equipment with high-power RF transceivers
raises a number of challenges related to electromagnetic compatibility and the
protection of sensitive circuits. The design features of some transceivers, such as the
Yaesu FT-857D, require extra attention to the way the connections between the PC and
the station are made, as the common ground between devices can promote unwanted
coupling of radio frequency energy into the digital processing circuits. In the absence
of adequate isolation solutions, these phenomena can lead to degraded reception
performance, display instabilities, and, in extreme scenarios, damage to the computer's
electronic components [2], [22], [24].

The experimental investigation presented revealed that direct interfacing, either
via the CAT port or through Line-In/Line-Out audio connections, can introduce
additional noise and disturbances during transmission.
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The implementation of galvanic isolation using audio transformers properly
dimensioned for the 200 Hz — 4 kHz bandwidth proved to be an effective solution for
suppressing these effects, ensuring stable operation at power levels of up to 100 W.

At the same time, optimizing audio signal levels and correctly adjusting the
ALC are essential to avoid distortions in digital modulations, contributing both to
transmission quality and to the protection of the transceiver’s final amplifier stages.

This material aims to provide a systematic presentation of the observed
phenomena, the implemented solutions, and the practical implications associated with
safe PC-to-FT-857D transceiver interfacing in the context of digital mode operation.

2. CONSIDERATIONS REGARDING THE PC-FT-857D INTERFACE

In order to ensure stable communication between the computer and the FT-
857D transceiver, the original CAT interface (CT-62) schematic was analyzed.
Frequently published in the literature and technical communities (Fig. 1), this
schematic relies exclusively on transistors for voltage level conversion; however, it
presents considerable risks to the integrity of the equipment [2], [9], [14].
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Fig.1. CAT interface diagram

Standard RS-232 levels can reach values of +£18 V, which may lead to damage
to the transceiver’s RXD/TXD lines if accidental voltages of approximately 36 V are
applied. Since the transceiver’s CAT logic operates at 0-5 V levels, the use of such a
minimalist scheme cannot be considered suitable for safe and robust applications [23].

A significantly more reliable technical solution is represented by the schematic
shown in Fig. 2, which employs the MAX232 integrated circuit for voltage level
conversion.

This circuit provides bidirectional conversion between 18 V (RS-232
standard) and the 0—5 V logic levels required by the CAT interface. Voltage regulation
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is achieved using a 78L05 regulator, powered directly from the transceiver’s 13.8 V
supply. The MAX232 internally generates the voltages required for RS-232 signaling,
producing approximately +15 V and —15 V at its outputs (pin 13) through a voltage
multiplication/tripling mechanism.
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Fig.2. Schematic of a CAT interface with MAX232 specialized IC

The conversion in the opposite direction, from the PC to the transceiver, is
achieved by limiting the input voltages to compatible levels (0-5 V) at pin 11 (TXD),
regardless of variations of the input signal within the £18 V range.

The implementation of such a dedicated interface eliminates the vulnerabilities
of simple transistor-based circuits and provides the necessary protection for the safe
operation of the transceiver in digital applications [1], [4], [16].

An additional aspect that requires attention is the fact that the FT-857D
transceiver’s CAT interface shares the same ground (GND) as the personal computer.
As long as the transceiver operates exclusively in receive mode, this configuration does
not pose major problems. However, when switching to transmit mode at a power level
of 100 W, parasitic radio-frequency (RF) coupling may occur toward the computer’s
circuitry, including the motherboard, with the potential to damage sensitive
components. For this reason, the use of an interface without galvanic isolation cannot
be considered a safe solution, even if the actual risk may initially appear difficult to
assess [25].

3. OPTIMIZATION OF THE PC-TRANSCEIVER INTERFACE

The practical implementation of the manufacturer-provided schematic
demonstrated certain limitations. Although the Ham Radio Deluxe (HRD) software
established the CAT connection without difficulty, a slight increase in receiver noise
was observed immediately after installation. The connection operated correctly at all
baud rates, including the maximum value of 38,400 bps; however, this behavior did not
eliminate concerns regarding susceptibility to RF interference. Subsequently, when the
transceiver was switched to transmit mode, visible disturbances appeared on the
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monitor display (manifested as line fluctuations), indicating the coupling of RF signals
into the computer’s video circuitry [5], [15].

Following these observations, the section concerning the audio connection
between the PC sound card and the FT-857D transceiver was also reconsidered. The
direct connection, implemented according to the schematic shown in Fig. 3, proved to
be inadequate [26].
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Fig. 3. Connection between the Sound Card and the FT-857D

The configuration used was as follows:

- Line Out (PC) — DATA OUT 1200 bps (transceiver);

- Line In (PC) — DATA IN (transceiver);

- GND (PC) — GND (transceiver).

Through this connection, the transceiver ground and the computer ground were
directly linked, which increases the risks of RF coupling and the occurrence of
unwanted currents between the devices [21]. Consequently, this configuration should
be considered unsuitable for stable operation in digital modes.

From an operational standpoint, reception results were initially satisfactory,
allowing the first digital-mode communication to be established (Fig. 4). The Digital
Master 780 software interface included in the HRD package indicated correct operation
under these conditions. However, the performance achieved does not justify the risks
associated with such a direct connection, and therefore the use of a scheme without
galvanic isolation cannot be rigorously recommended [6], [10], [17].

Fig. 4. Receiation results enabling digital-mode communication
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The audio signal levels could be properly adjusted, both on reception via the
sound card’s Line In control and on transmission via the transceiver’s volume
adjustment. Under these conditions, PSK31 signals began to be correctly received, and
the initial segments of communications (QSOs) were decoded without difficulty.
However, upon switching to transmit mode, in addition to the previously observed
fluctuations on the monitor display, a much more serious issue occurred: the
computer’s network card temporarily disconnected. This behavior clearly indicated the
presence of unwanted RF coupling into the PC’s internal circuits, representing an
obvious risk to system integrity [11], [13], [18].

Under these circumstances, it became necessary to explore a solution that
would provide galvanic isolation between the transceiver and the computer, enabling
the safe use of digital modes. A CAT interface schematic incorporating isolation
clements was identified (Fig. 5). In this version, the MAX232 circuit was powered
from the RTS and DTR lines of the serial port, eliminating dependence on the
transceiver’s power supply and reducing exposure to parasitic RF signals.
Additionally, the use of 4N27 optocouplers, characterized by low switching times,
ensured compatibility with high transfer rates of up to 38,400 bps.
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Fig. 5. CAT interface schematic with galvanic isolation subjected to modifications
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Although the assembly was carefully constructed, the interface did not function
correctly: the transceiver failed to establish the CAT connection. Oscilloscope
investigation revealed the cause. The transceiver’s RXD and TXD lines are normally in
a logic “1” state, corresponding to a +5 V voltage. When a +18 V signal from the PC
appears on pin 8 of the MAX232, pin 9 outputs +5 V, lighting the optocoupler LED
through a 150 Q resistor. This saturates the optocoupler transistor, causing the voltage
at the collector to drop to approximately 0.2 V — equivalent to a logic “0” at the
transceiver’s RXD input. Consequently, the signal logic is inverted, making CAT
communication impossible. The same phenomenon occurs in the opposite direction.

Once the cause was identified, the possibility of correcting the behavior in
software was analyzed; however, neither the FT-857D transceiver nor the HRD
program allows inversion of the CAT signal logic. The only viable solution was to
modify the electrical schematic.
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Thus, the schematic in Fig. 5 was adapted to correctly reproduce the required
voltage levels: when the serial port provides +18 V, the interface RXD input must
receive +5 V, and when —18 V is transmitted, the level must drop to 0 V. To achieve
this, pin 2 of the 4N27 optocoupler was connected to pin 9 of the MAX232, and pin 1
of the optocoupler was tied to the +5 V line through a 1 kQ resistor. To prevent
overloading the MAX232 pin 9 output, a transistor buffer using a BC107 transistor was
introduced to supply the current needed to drive the optocoupler LED.

The modified schematic was designed using Eagle version 6.4.0 and is shown
in Fig. 6.
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Fig. 6. Electrical schematic of the CAT interface, suitable for the FT-857D

The SV1 connector of the interface connects to the FT-857D transceiver’s
CAT port as follows:

-Pin 1 (SV1) — TXD (CAT — rear of transceiver);

-Pin 2 (SV1) — +13.8 V (CAT — rear of transceiver);

- Pin 3 (SV1) —» AGND (transceiver ground);

-Pin4 (SV1) — RXD (CAT - rear of transceiver).

The IC2 (78L05) circuit provides voltage stabilization at +5 V. The transceiver
ground, labeled AGND, is completely isolated from the PC ground, labeled GND,
ensuring the required galvanic separation. The MAX232 is powered from the PC via
the serial port, using pins 4, 6, 7, and 8 of the DB9 connector, with RTS and/or DTR
selected in the HRD settings for operation. The LED on the return path, belonging to
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optocoupler OK2, is powered from the transceiver and is optically isolated from the
MAX232 and, consequently, from the computer [7], [19].

Tests performed on the modified interface confirmed stable operation at all
available transfer rates, while the electromagnetic noise associated with directly
connecting the PC and transceiver grounds was completely eliminated. Galvanic
isolation thus demonstrated solid effectiveness, ensuring safe interfacing between the
PC and the FT-857D, regardless of the transmission power level used.

Regarding the audio connection, the configuration shown in Fig. 3 proved
unacceptable because it does not provide the necessary isolation between the computer
ground and the transceiver’s RF ground. To eliminate this issue, a solution based on
galvanic isolation using audio transformers was adopted. A standard 220/12 V
transformer (ratio 20:1) was used, connected in reverse compared to typical usage: the
low-voltage winding (12 V), with low impedance, was connected to the sound card
output, while the 220 V winding, with much higher impedance, was connected to the
transceiver. To ensure isolation in both directions, two small transformers (400 mA)
were used, as indicated in the area marked in Fig. 7.

) CAT Lrw Line: L
12y
12 v - .
e | . S st O DigiMode VF
v Rig L —® —)
—1 ot .l b
| e
€2 [ 2 =] —— T+ | Fuhudo
. — MAX | = [ Bt i
s f3 232 57 i 1 =
| [z : 3
;T |2 L
B i -3} -
v
B3 1 an
- LI- = : - - Mol M
* I - .
el
: 4
7IRTS I .
" T BNE "
. " = v Foot
racd ol | [-I),_h“h
5% Grd 4
- - - &
Food
Com Pant G e O artalm Rada

Fig. 7. Use of transformers on the audio line between the PC and the FT-857

This solution, although technically simple, proved effective because the 220/12
V transformers have a sufficiently wide usable bandwidth (approximately 200 Hz — 4
kHz), suitable for digital mode transmission. The low impedance of the winding
connected to the PC contributes to significant attenuation of unwanted RF signals —
by approximately 13 dB, according to the transformation ratio — thereby reducing
parasitic coupling from the transceiver during transmission. Practical tests confirmed
that galvanic isolation completely eliminates RF disturbances affecting the monitor and
PC peripherals, without impairing reception or transmission performance [20].
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Although there are solutions superior in terms of linearity — such as those
based on optocouplers specialized for the audio domain, as described in the literature
— the transformers used here proved adequate for operation at 100 W. For higher
power levels, adopting the solution from the cited references could be justified.

4. ADJUSTMENT OF AUDIO LEVELS AND ALC

Proper adjustment of the sound card level and the ALC (Automatic Level
Control) parameter is essential for distortion-free transmission in digital modes. The
recommended procedure involves switching the transceiver to transmit mode and
adjusting the audio output level until the ALC meter displays two to three bars on the
dedicated FT-857D display. Subsequently, the peak power is checked in PWR mode,
which should reach the upper limit of the scale for a nominal power of 100 W. Slightly
reducing the audio level immediately lowers the peak power, while excessively
increasing the audio level does not further increase peak power, but only the average
power, indicating RF amplifier saturation and the onset of distortion (see Fig. 8) [3].

Fig. 8. Representation of a distorted PSK31 signal

It is recommended to use a minimal Digital Gain (the default value is 50; in the
presented tests, a value of 5 was used) to minimize the risk of distortion.

Adjusting the audio output level is crucial, as an excessively high level leads to
saturation of the RF final stage. This phenomenon introduces significant nonlinearities,
severely affecting digital modulations—distortions that cannot be compensated by
increasing the transmission power [8], [12].

For optimal adjustment, the audio processor (PROC) of the FT-857D
transceiver should be disabled in digital modes, as it introduces compression and
distortions incompatible with PSK modulations. Operating without the audio processor
is therefore an essential condition for maintaining the integrity of the transmitted
signal.

5. CONCLUSIONS

Direct connections between the PC and FT-857D, whether through the CAT
port or audio lines, introduce significant risks, including RF coupling, ground loops,
and unwanted currents, which can compromise both signal quality and the safety of
equipment.
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Implementing galvanic isolation, both for CAT signals (using optocouplers and
MAX232 circuitry) and audio signals (using audio transformers), proved highly
effective in eliminating RF interference, ensuring safe operation, and maintaining
signal integrity at transmission powers up to 100 W.

The modified CAT interface with optocouplers and proper voltage-level
adjustments ensures correct logic signal transmission, stable connection at all
supported baud rates (up to 38,400 bps), and protection of both the PC and transceiver
from damage.

Using 220/12 V transformers in reverse connection for the audio lines provides
adequate bandwidth (200 Hz — 4 kHz) for digital modes and attenuates parasitic RF
signals by approximately 13 dB, effectively preventing interference with PC
peripherals and display devices.

Correctly setting the audio output level and ALC is essential to avoid RF
amplifier saturation and signal distortion. Overdriving the audio signal leads to
nonlinearities that degrade digital modulations such as PSK31 and cannot be corrected
by increasing transmission power.

The FT-857D audio processor (PROC) must be disabled in digital modes to
prevent compression and distortion, ensuring accurate and clean signal transmission.

The combination of galvanic isolation, careful audio and CAT interfacing, and
proper signal level adjustments allows stable, high-quality operation of digital modes,
safeguarding both the transceiver and the computer while maximizing transmission and
reception performance.
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