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1 The receiver 
 
Lets start with the receiver, this is the most difficult part. Those filters can only be used for  
450-460 and are hard to modify for a lower frequency. 
  
The two filters below are the filters which should be removed. Heat the filter with a small gas-
burner or soldering iron and try to remove the metal cap with a flat screw-driver. 
 
  

 
Afb.1 Original receiver          Afb.2 Modified receiver 

 
 
When the caps are removed, the two inductors in the middle can be removed. The wire of the 
two other inductors must be bend straight and cut off at 4.5 cm. Bend the wire ½ cm from the 
PCB with an angle of 90 degrees in the direction of the other inductor. Place the trimmer 
exactly above the hole of the opposite inductor. 
 
It is better to solder a piece of PCB with all copper still on it between those two filters to 
isolate the filters. Without any isolation, the amplifier will be oscillating. 
 
 



 

 

 
Afb.3 The lecherline    

 
The signal strength of the local oscillator can be improved by soldering a piece of metal of ½ 
cm under the two screws on the top of the third filter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2  The transmitter 
 
The filter on the driver of the transmitter must be replaced by a lecherline the same way. 
 

 
 

Afb.4 The modified transmitter 
 

3 The VCO’s 
 
The VCO PCB’s are located at the bottom, the VCO of the transmitter on the right and the 
VCO of the receiver in the 3th room on the left. At both sides of the resonators of both VCO’s 
must be soldered a capacitor of 1pF to ground.  
 

Afb.6 RX VCO:          Afb.7 TX VCO: 

 
 
 



 

 

The reference frequency for the PLL is normally connected to the SUB-D connector, but in 
the radio is enough room to build in a 5V refenece oscillator. Behind the SUB-D connector 
next to the big capacitor is J1. Cut the coaxial cable and put the ground of this cable to the 
ground of the oscillator and the oher to the output of the oscillator. Connect the 5V supply of 
the oscillator to the most right pin of the 5V regulator on the small metal block, this is the 
chip with 5 connection pins. An TCXO should be used because of the required precision. The 
frequency may be between 25kHz en 81MHz, but the frequency must be a multiply of 25kHz 
The frequency of the oscillator can be entered in the menu of the software.  

  

 
Afb.8 Connections of the oscillators 

 

 
 
 
 
 
 
 
 



 

 

1   CPU board 
 
In the RS9044 series are two diffent CPU boards, one is completely in SMD components and 
the other mailny DIL IC’s. Both boards are almost identical, only the CPU is another version. 
 
It is very easy to place a rotary encoder on the front of the radio. A possibility is the location 
of the transmitter test-output. 
 
 

 
 

Afb.9 Rotary encoder, next to the transmitter output. 
 
Connect three wires to the rotary encoder, the connection in the middle of the encoder to 
ground. When the encoder is frontal viewed, connections down, the right wire must be 
connected to pin 10 of the TMS7001 from the DIL CPU board. The left wire to pin 15 of this 
IC. To the same pins must be connected a pull-up resistor of 4k7 to 5V, for example pen 25 of 
the TMS7001.  
 
For the SMD board the most right wire must be connected to pin 11 if the TMS70C02, and 
the left wire to pin 16 of this chip. At this board the 5V supply for the pull-up resistors can be 
found at pin 28 of the TMS70C02. 
 
With is SMD version are some hardware troubles. Some of these radios are switching on the 
transmitter at full power when the radio is starting up. This is happening at the power-on 
reset. The latch which controls the power amplifier should be reset at this point, this is okay 
but at the SMD version is behind this latch another IC with open-collector outputs 
(ULN2803). The power supply of this IC is the 10V of the analoque part. The problem is, this 
supply dissappears while the power on reset occurs, so the ULN2803 can’t disable the 
transmitter. This all happens before the CPU can run the first instruction, so the SWR isn’t 
controlled! The most easy and effective solution is the connect TP1 to TP3. TP1 is located 
near the SUB-D connector and TP3 on the other side of the large capacitor. This connection 
prevents the 10V to dissappear at start up. 
 
 



 

 

The radios with the DIL CPU board don;t have this problem, here TP1 and TP3 may not be 
connected to each other. 
 
The pinning of the SMD CPU: 

 
A resistor of 12K must be placed as a pull-up resistor for the PTT switched. For the DIL CPU 
board this resistor can be placed between pin 3 and 6 of the LM239 next to the CPU. At the 
SMD board is left an empty place for it. 
 

 
Afb.10 Resistors on the CPU boards. 

The original EPROM has to be replaced by the new softwareblock. In this block are two IC’s, 
an EEPROM and an extra memory mapping chip. For updateing are no new components 
required. 



 

 

LF print 
 
This modification is not strictly necesary, this extra PCB gives the possibility of selective call,  
DTMF and CTCSS transmitting, tone suppress and morse tutor. On this PCB is space left for 
an internal TCXO. 
 
This PCB must be placed between Q17 and Q18 and their sockets. The connection ‘Toon 1’ 
of this PCB points to the direction of TP4.  
 
 Connection:      To: 
 ‘CTCSS van main CPU’    Pin 8 of P4 
 ‘Toon1 van CPU bord’    TP 4 
 ‘TCXO uit’      Coaxial cable 
 ‘CPU interrupt’     Pin 11 of P2 

 
 

 
 

Afb.11  LF-PCB 
 
 
 
 
 
 
 



 

 

Sub-D Connections 
 

 
 
 Pen:  Funktion:  Comment: 
 
 1  &  10 Modem  Identification,  not used 
 2  &  11 MIC 1   Microphone 
 3  ADC   Analogue in, 0-5V. In status menu. 
 4  &  12 TXD & !TXD  RS232 data output 
 5  &  13 RXD & !RXD  RS232 data input 
 6  RX-tone  Tone recognition (after modification) 
 7  &  15 GND 
 8  &  16 LS 2   Spreaker output 
 9  &  17 NC   Not connected 
 14  PTT   PTT (after modification) 
 
 
Tuning the receiver 
 
Go to the status menu item ‘RX lokcal’. On the right of the display the voltage of the local 
oscillator. This voltage must be tuned to maximum with the small filter on the receiver board.  
Now the sensitivity can be optimized with the other two filters. In normal situation a RF meter 
is displayed on the second line of the display together with the frequency.  
 
 
Tuning the transmitter 
 
Go o the status menu item ‘TX driver’. On the right of the display the power from the 
transmitter driver. First tune the driver to maximum output power using the software 
indication. After this, return the power amplifier. 
 
The power indication of the final amplifier must be calibrated to give an axact value, this must 
be done by bending the metal tab next to the low-pass filter. By bending this tab over the wire 
nex to it, the indicator gives a higher value. The original setting could not be used because the 
ADC is clipping just above the 50Watt.  
 
 
 



 

 

Totaal blokschema 
 

 
 
 
 



 

 

Ontvanger front-end 
 

 
 

 
 



 

 

Ontvanger PLL 
 

 
 
 



 

 

 
Middenfrequent 

 
 

 
 



 

 

LF-deel Filters 

 
 



 

 

LF deel Voeding & FIA 

 
 



 

 

Zender PLL 
 

 
 

 
 



 

 

Zender stuurtrap 
 

 
 
 

 



 

 

Zender Eindtrap 

 
 
 
 



 

 

1500 / 600 Hz herkenning 

 
 
 
 
 



 

 

14V SMPS Voeding 

 


	RS9044
	ATF-2
	Base-unit
	Modification
	Totaal blokschema
	Ontvanger front-end
	Ontvanger PLL
	Middenfrequent
	LF-deel Filters
	LF deel Voeding & FIA
	Zender PLL
	Zender stuurtrap
	Zender Eindtrap
	14V SMPS Voeding

