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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]. 

 

 
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. 

 

 
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]. 

 

 
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. Reception 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 
elements 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. 

 

 
Fig. 5. CAT interface schematic with galvanic isolation subjected to modifications 

 
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 Ω 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 kΩ 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. 

 

 
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); 
- Pin 4 (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. 

 

 
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]. 



ANDREI CRISTIAN RADA 
MARIUS-DANIEL MARCU, DRAGOȘ PĂSCULESCU, ROLAND-IOSIF MORARU 

 

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. 

 
REFERENCES 

 
[1]. Anghelescu L., Handra A.D., Rada A.C., The electricity supply to the electric 

traction system, Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering 
Series, 2021. 

[2]. Arad S., Marcu M., Pasculescu D., Petrilean D.C., Aspects of the electric arc 
furnace control, Proceeding. of international symposium advanced engineering & applied 
management, Faculty of Engineering Hunedoara, 2010. 

[3]. Brown, T., Computer Control of Amateur Transceivers, McGraw-Hill, 2015. 
[4]. Cruceru A.E., Popescu F.G., Fita D.N., Marcu M.D., Olteanu R.C., Schiopu 

A.M., Popescu G., Chapter 4: Exploring the Dimensions of Energy Security in Relation to the 
National Power Grid Current Approaches in Engineering Research and Technology, Vol. 10, 
Book Publisher International, India, pp.54–69, 2024. 

[5]. Cruceru A.E., Popescu F.G., Fita D.N., Marcu M.D., Olteanu R.C., Schiopu 
A.M., Popescu G., Chapter 10: Electricity Storage: The Main Pillar of Energy Security 
Scientific Research, New Technologies and Applications, Vol. 10, India, pp.145–172, 2024. 

[6]. Enache D., Protecția și stabilitatea comunicațiilor digitale în banda HF, 
Buletinul Tehnic al Facultății de Electronică și Telecomunicații, Universitatea Politehnica 
București, 2019, pp. 88–97. 

[7]. Fita D., Cruceru A., Popescu G., Draghila M., Lisu A., Radu Al., Smart 
Power – Analiza Soft și Hard în Relațiile Internaționale, Editura Risoprint Cluj Napoca, 
pp.162., 2025. 

[8]. Fita N.D., Utu I., Marcu M.D., Pasculescu D., Obretenova M.I., Popescu 
F.G., Lazar T., Schiopu A.M., Muresan Grecu F., Cruceru E.A., Global Energy Crisis and 



ANDREI CRISTIAN RADA 
MARIUS-DANIEL MARCU, DRAGOȘ PĂSCULESCU, ROLAND-IOSIF MORARU 

 

the Risk of Blackout: Interdisciplinary Analysis and Perspectives on Energy Infrastructure and 
Security, Energies, Vol.18, Nr. 16, 2025. 

[9]. Handra A.D., Păsculescu D., Uțu I., Marcu M.D., Popescu F.G., Rada A.C., 
Tehnici de optimizare in energetica, Editura Universitas, Petrosani, 2022. 

[10]. Handra A.D., Rada A.C., Măsurarea mărimilor neelectrice – note de curs, 
Editura Universitas, Petroșani, 2024. 

[11]. Latcham A., Interfacing Computers and Transceivers for Digital Modes, CQ 
Communications, 2018. 

[12]. Marcu M., Niculescu T., Slusariuc R. I., Popescu, F.G., Modeling and 
simulation of temperature effect in polycrystalline silicon PV cells, IOP Conference Series: 
Materials Science and Engineering, Vol. 133, No. 1, pp. 012005, 2016. 

[13]. Marinescu R., Tehnici de izolare galvanică în comunicațiile radioamatorilor, 
Buletinul Societății Radioamatorilor din România, nr. 147, 2019, pp. 12–20. 

[14]. Pasculescu D., Slusariuc R., Popescu F.G., Fita N.D., Tatar A., Lazar T., 
Buica G., Modeling and simulation of lighting of a road with 2 strips per direction to en 13201: 
2015 Standard, Annals of the University of Petrosani, Electrical Engineering, Vol.24, pp.65-74, 
2022. 

[15]. Pop C., Radu L., Analiza zgomotelor electromagnetice în interfațele audio 
pentru transceivere, Revista de Electrotehnică și Telecomunicații, vol. 11, nr. 1, 2020, pp. 55–
64. 

[16]. Popescu A., Ionescu D., Sisteme de interfațare PC–transceiver pentru moduri 
digitale, Revista de Inginerie Electronică, vol. 22, nr. 3, 2020, pp. 45–56. 

[17]. Popescu F.D., Radu S.M., Andras A., Brinas I., Marita M.-O., Radu M.A., 
Brinas C.L., Stability Assessment of the Dam of a Tailings Pond Using Computer Modeling—
Case Study: Coroiești, Romania. Applied Sciences, 14: 268, 2024. 

[18]. Popescu F.G., Marcu M.D., Metode moderne de analiză şi reducere a 
armonicilor de curent şi tensiune, Editura Universitas, Petroşani, 2016. 

[19]. Popescu F.G., Pasculescu D., Marcu M., Pasculescu V.M., Fîță N.D., Tatar 
A., Lazar T., Principles of effective energy management and power control system, Annals of 
the University of Petrosani, Electrical Engineering, Vol.24, pp.111-118, Petrosani, 2022.  

[20]. Rosca S.D., Riurean S., Popescu G., Lazar T., Popescu F.G., Development of a 
BCI video game for mental state recognition, Annals of the University of Petrosani, Electrical 
Engineering, VOL. 26, pp. 383-390, 2024. 

[21]. Safta G.E., Fita D.N., Popescu F.G., Cruceru A.E., Olteanu R.C., Schiopu 
A.M., Popescu G., Chapter 6: Improving the Quality of Electricity in Eastern Europe: 
Challenges and Solutions Scientific Research, Scientific Research, New Technologies and 
Applications, Vol. 9, Book Publisher International, India, pp.132–149, 2024. 

[22]. Samoila B.L., Arad L.S., Marcu M.D., Popescu F.G., Utu I., Contributions in 
Modern Electrical Engineering Higher Education Using Dedicated Applications, International 
Symposium on Fundamentals of Electrical Engineering, Bucharest, 2018. 

[23]. Smith R., Miller J., Digital Mode Operation and Interface Design”, ARRL, 
2018. 

[24]. Stan M., Georgescu V., Filtrarea și protecția echipamentelor în transmisia 
digitală, Revista Tehnică de Radioamatorism, vol. 15, nr. 2, 2021, pp. 33–42. 

[25]. Stepanescu S., Rehtanz C., Arad S., Fotau I., Marcu M., Popescu F., 
Implementation of small water power plants regarding future virtual power plants 10th 
International Conference on Environment and Electrical Engineering, pp. 1-4, IEEE, 2011. 

[26]. Zetterlund J., Practical PSK31 and FT8 Operation, RSGB Publications, 2017. 


