
Main Board of Amateur TRX “DRUZHBA-M”» (v4.6). 
 

HF Amateur transceiver "Druzhba-M" is intended for Amateur radio communication SSB and CW on all nine HF bands 

from 160 to 10 m. It is a further development of the transceiver "Desna" and represents a design available for building for the 

radio Amateurs of average skill. In the design of the transceiver "Druzhba-M" the goal was to create an inexpensive device with 

acceptable electrical characteristics with use of commonly available components, a good price/value relation and no technical 

limitations. This design does not contain any original circuit design This is a constructor of units previously described by other 

authors and well known in the World. The main Board is easy for adjustment and is well proven and tested in serial production in 

Ukraine. 

 

Technical characteristics: 

- The sensitivity of the receiving path when the ratio signal / noise 10 dB, no worse than 0,25 µV; 

- 2-signal selectivity in the detuning signal of 20 kHz at least 80 dB; 

- Adjustment range of Automatic Gain Control (AGC) not less than 80 dB when the output voltage changes on 6 dB; 

- The output of the transmitting part of the transceiver 10 Watts. 

 

HF - transceiver "Druzhba-M" is a transceiver with a single frequency conversion and contains seven functionally Units: 

- Main Board v4.3; 

- Bandpass filters “BPF-9” (9 bands) or “BPF-6” (6 bands) with the attenuator and high-frequency amplifier; 

- The Power Amplifier Unit is UM-U (30 or 10W-40W); 

- Low-pass filters LPF-2-2016 (LPF-1, LPF-1m); 

- Variable-Frequency oscillator (VFO) 

- Digital frequency counter or LCD for synthesizer; 

- Power supply unit (PSU). 

Circuit description 
The first cascades are high-level double balanced ring mixer, a wideband VFO amplifier (frequency synthesizer), a 

cascade of matching mixer and 8x quartz filter using a powerful KP903 (Russian - КП903) transistor (VT1), cascades collected on 

КП327 (VT2), and KT315 (VT11). Second cascades of the IF Amplifier, based on low-noise transistors КП327 (VT3 and VT4). 

Among them included 4x variable quartz filter with changing bandwidth (only in CW mode in RX) using varicaps KV-127 

(КВ127), to which a voltage is supplied from the transistor KT315 (VT18). Both of the cascade of the IF Amplifier  are covered 

by Automatic Gain Control (AGC). Modulator – demodulator (the second mixer) is a ring mixer on diodes КД514 (КДС523) - for 

easier balancing introduced a trimming resistor (R67). Pre amplifier of low frequency is performed on a two-stage low-noise 

transistors КТ3102Е (VT15, VT16) with a gain of about 600 – 800. After sufficient amplification of the signal of prior amplifier 

of low frequency - opened the possibility of using chip К174УН14 (DD2). The transceiver applies the most simple and proven 

scheme of AGC that performed on the transistors КТ3102Е (VT12 and VT13), VT14 assembled AGC amplifier, a signal which is 

supplied from the second cascade low frequency amplifier - resulting in eliminating the dependence of the operation of the circuit 

is the AGC position of the variable resistor. The trigger level for the AGC is exposed by trimming resistor R106, power off of 

AGC is made by connecting of the base of transistor VT13 to “corpus”, but not directly, and through a resistance of 3.3 K, which 

gives the opportunity to protect you from the "favorite" neighbor "coming up" with the kilowatt–Ohm to say “Hello”. In this case, 

AGC will work. At the base of the transistor VT12 via the decoupling diode is energized with manual boost control the inverter 

and to the emitter, via a trimming resistor, connected device S-meter (100-250 µA). The quartz reference generator (KOG) and 

broadband amplifier are maid on Transistors KT315 (VT19) and КТ646 (VT20)  

The microphone amplifier designed on transistors  КТ3102Е (VT6, VT7) with a gain of 600 – 800. The input circuitry 

is designed to work with dynamic type microphones MD-66, MD80, MD382.  Stage КТ815 (VT5) – emitter follower. On the first 

stage of the microphone amplifier power is supplied from the switch SSB/CW using an electronic key on the transistor KT361 

(VT8), in the "transfer" of the power is connected to the second end of the bus, "+TX". Telegraph’s generator is assembled on the 

transistor KT315 (VT10) according to the scheme capacitive treatacne. Control of the CW generator is the key to the transistor 

KT361 (V17). Self-control in CW mode is implemented on the chip K561LA7 (DD1) is RC oscillator (800-1000 Hz) which is a 

high logic level arriving at the output 6 from the collector of transistor VT17 and output 10 for the sound signal is input from the 

IC К174УН7 (DD2). The desired signal level is set by trimming the resistor R57. 

   The choice of intermediate frequency of the transceiver depends on the used quartz filter. The main Board of the transceiver 

"Druzhba-M" designed with 8x primary and 4x variable quartz filter (0,7 – 2,7KHz) or small version of KF-8m and PKF-4m (fc = 

8,865 MHz). These quarts filters are based on crystals with a high q-factor, resonant period is between 12 to 15 kHz.  

 

Technical characteristics of crystal filters: 

- crystals 8,867238 MHz 

- the Squareness ratio in levels 6 and 60 dB – 1.5 – 1,7; 

- attenuation over a bandwidth of more than 80 dB; 

- flatness in the passband is 1.5 - 2 dB; 

- the bandwidth at a level 6 dB – 2.4 ± 0,15 KHz; 

- input and output resistance of 202±10 Ohms. 
  

The scheme of formation of RX/TX is designed on relay RES-49 (12 volts). All the external connections on the 

main Board are designed through two connectors X1 and X2.  

  PCB v4.3 has dimensions of 215x98 mm, thickness of 1,2 mm. When mounting the Board you need to 

consider that some chains are connected via jumper, and on some elements the “Ground” is supplied through body 



insights the quartz filters, which must be carefully soldered. “Corpus” of quartz resonators and quartz filters for 

eliminating background AC and microphone effect must be connected to “Corpus”    

 

Assembly Details 

Coils L1, L4, L6 

 

 Coil forms (remove the 

existing wounding) 

 Make new winding: 

 Wire 0.1 mm 

 28 turns 

 Winding turn to turn 

Coils L2, L5, L7 

 Wire 0.1mm  

 Winding over L1, L4, L6  

 Close to the middle and fixed with glue 

Coil L3, L8 

 Coil forms (without screens) 

 Wire 0.1mm 

 25-35 turns (should be adjusted) 

 Winding turn to turn 

 

Transformers Tp1, Tp5 

 

 Ferrite coil 10x6x5 

 Wire 0.28mm 

 Three twisted wires 

 7 turns 

 

Transformer Tp6 

 

 Ferrite coil 10x6x5 

 Wire 0.28mm 

 Three twisted wires 

 7 turns 

 

Transformer Tp4 

 

 Ferrite coil 10x6x5 

 Wire 0.28mm 

 Four twisted wires 

 7 turns 
 

Transformers Tp2, Tp3, Tp7 

 

 Ferrite coil 10x6x5 

 Wire 0.28mm 

 Two twisted wires 

 7 turns 

 

Pay attention to the right and high quality assembling of broadband transformers, especially to comply with the 

polarity when connecting the windings. 

Adjustment 

After turning on the power supply first check node to switch reception – transmission, when the "RX" on the bus "TX" 

voltage should be 0 and, in the "TX" on the bus "RX" voltage must be equal to 0.  

Next, using the low frequency generator and oscilloscope to check the passage of the undistorted signal (1000 Hz) in 

the cascades tract low frequency TRX, and using a high-frequency generator and voltmeter set up in the resonance 

circuit of the frequency Converter. Most often, the nuances in the launch of the main Board arise the correctness of the 

circuit connection of the transformer TP4. It is easy to verify, if you disable output 1 or 3 transformer TP4 from the 

resistors R7 or R8, the signal level at the output of the main Board is reduced, the TP4 is turned on correctly, if 

increases, then you need to swap pin 1 and 2 or 3 and 4.   

Diagram of connections 
 

 

 



 
 

    

 

 



 
 

 
 

 


