FM900 RX RF Preamp Rev1.2 © A.W.1997

Standard disclaimer

This project is freeware and available to anyone willing to take full responsibility for any personal injury or damage of anything relating to the installation or use of this modification. Bla bla bla, be it on your own head.

Concept:


I was flicking through the data section of the 95/96 Dick Smith catalogue and I saw on page 221, the NEC, uPC 1688G Wide-Band amplifier chip. It seamed to be a good chip to experiment with so I searched the net for the data sheet, hoping that it would give me some examples & application notes. After an hour I found it at www.cel.com but unfortunately it was only very basic. 


After obtaining a chip, the first thing I did was to build a prototype using the circuit from the back of the DS catalog. I built it up on vero board using a 78L05 as the power source connected to the +10V RX supply. This worked well, it gave me a noticeable increase in signal strength and quality.  The down side to this is that it was now more susceptible to interference. Ok so how do I switch it off, I disconnected the RX power, bad move, now it was deaf. Ok, I had seen some other single chip hybrid amps that had adjustable gain that worked by reducing the supply voltage. The data sheet has no reference to reducing the gain to 1:1, it appears that it’s meant to be on all the time, well no harm in trying. I ripped out the 78L05 and replaced it with a LM317L, configured as an adjustable 1.25-5V regulator.  Now I adjusted the voltage up from 1.25 volts, the radio was still deaf until the voltage reached about 2.5 volts where the gain was approximately 1:1. At this level the amp emitted no noticeable distortion. I replaced the pot with a voltage divider network that has 3 voltage settings 5V, 3.75V and 2.5V.

Requirements:

Tools:

Multi-meter



Temperature controlled soldering iron



Fine solder



Desolder Braid



Cutters



Toothpick



5mm Drill bit



Stanley knife

Parts:
1 x
PCB
Vero Board 5x12 holes (see pics)


1 x
IC1
LM317L


1 x
IC2
UPC1688G


3 x
C
10nf 1206 smt 


4 x
R
330 ohm 1206 smt (or 270 ohm)


1 x
FB
Ferrite Bead smt 


2 x
X
UHF use 470pf 1206 smt


2 x
X
VHF use 1nf 1206 smt


2 x
SW
Toggle switches


1 x
-
Heat-shrink tubing for link and switches


1 x
-
Insulation tape


1 x
-
Fine hookup wire


Parts obtainable from Dick Smith & www.vorlac.com.au 

Construction:


First, cut the vero board to size, (use the pics as a guide). Next I recommend that you tin the PCB with solder, cover the whole board. Tilt the board and use the soldering iron to heat the solder blobs from the top and let them run down the board, guided by the iron. Use the desolder braid to remove excess solder. Do not remove all the solder or burn all the flux off, aim for a uniform coating that does not cover the holes. Next use the drill bit to cut the tracks indicated by the red dots, making sure not to leave burs. Solder the LM317L in position. Now starting with the 10nf caps, place one on the board using the toothpick to align it into the correct position. Once in position use the toothpick on top of the cap to hold it in position, now use the soldering iron to heat the cap and PCB one end at a time. With the cap tacked to the PCB, add a little solder to form a good joint. Continue using this technique to place the rest of the parts ensuring not to over heat them. Use the braid to remove excess solder & don’t forget to place the links. Use a small piece of heat-shrink tubing over the link near IC1, check that it cannot short out.

Installation: 


Remove the cover from the RF side of the radio, locate and desolder the coax, use the braid to remove all the solder also remove any bumps of solder from the PCB that may stop the preamp board from sitting flat. Place the preamp PCB on the radio PCB lining up the RX in pin on the radio with the RX out cap on the preamp. Once a good position is found, use the Stanley knife to score the solder mask on the ground plane, now solder the board in place. Find SK204 pin 2 +10V RX (pin 1 +10V on FM93) and solder a short piece of hookup wire from it to the +10V RX on the preamp. Next connect wires for SW1 and  (SW2 optional). Where you place the switches is up to you. Some small toggle switches can be mounted in the front panel of a local unit or on the back panel where the extra BNC socket would go. Extra long wires for remote head units are not recommended. For external switches, put ferrite beads on both leads where they leave the chassis and use shielded cable.  Insulate the top cover with tape and make sure that the preamp PCB can not short out with the cover on.

Testing:


Connect the power, speaker and antenna, turn the radio on. Connect your multi-meter to GND and check the 10V RX power and that 5V is coming out of the LM317L try the different switch setting checking for 5V, 3.75V and 2.5V settings. Now tune to a channel with a signal on it. If the radio is deaf turn off and check the circuit. Check the orientation of  IC2, the fat pin is connected to GND. Connect the multi-meter to the S signal strength point on the receiver board, flick the switch and check for an improvement in signal strength. 

History:


Rev 1.0

Prototype


Rev 1.1

First public release.




DO NOT USE ! Major bug that may damage the preamp chip.


Rev 1.2

Bugs Fixed.




Removed extra resistor from the circuit.

Finish:


Enjoy your new mod.



Ash.
