A simple PIC controller for the G4JNT LMX2541 synthesiser board
John C Worsnop. PhD CEng MIET, G4BAO
Introduction 

G4JNT's LMX2541 synthesiser boards are described in (1). This board provides the hardware to run G4JNT's PIC code (2) and was made for the UK 432MHz beacon upgrades. It is based on G4JNT's original PIC controller described in (1) but does not have the on board GPS engine. It is designed to be used with an external G3RUH GPSDO (3) or similar unit that provides a serial NMEA stream and a 1pps clock pulse. It is also a useful, with suitable firmware, as a general purpose PIC controller for use with other serially programmed synthesisers. 
No description of the PIC code is given, but see G4JNT's website (4) for some example code. 
The PCB has a standard Microchip ICSP (in circuit serial programming interface) to allow programming of the chip, and is designed to fit in to a readily available 37 x 74 x 30mm tinplate box [5], if necessary. 
Circuit description
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Figure 1 circuit diagram
An 18 pin DIL PIC16F628P Flash programmable PIC, IC1 is used to contain the main program. A regulated 5 V supply is provided by IC2 and associated components. The board has 3 interface ports 
ICSP port X1

X1 provides a standard Microchip ICSP (in circuit serial programming interface) to allow programming of the PIC.

Synthesiser  control interface X2
A standard SPI 3-wire interface connects to the synthesiser board utilising RA0, RA1, and RA2 to provide Data, Clock and Load lines respectively.  

GPS interface X3
The 1PPS signal from the GPSDO is buffered by Q2 and fed to RB0 of the PIC. The NMEA signal from the TXD line of the GPS receiver is buffered by one half of the dual FET UIG2 and fed to RB1. Should A1A keying or other TX control be required by the beacon, an optional ON/OFF keying output is derived from RA5 and buffered by the other half of the dual FET U1G1. This is not implemented in the 432MHz beacons.        
Construction

[image: image2.png]O O

-

R4
kG
il °
L ® )
0100|0000 00 i
[ O _
«
POCOQCORPDO O
«d

©)





Figure 2 PCB layout (component side)
The controller is built on standard FR4 PCB material with the 10MHz crystal, connectors and the PIC on the ground plane side. All the other components are surface mounted on the component side. 
Table 1 - Component list

	Component
	Value
	Type

	R1
	15k
	 SMD 0805

	R3
	>180R (to suit LEDs)
	SMD 0805

	R2, R4
	1k 
	SMD 0805

	C1
	330nF
	0805

	C2
	10uF 16V
	SMD electrolytic

	C4,C5
	22pF
	ceramic  0805

	C3, C6
	100nF
	ceramic  0805

	IC1 
	16F628P
	18 pin DIL PIC 

	IC2
	78L05
	SMD 5V 100mA regulator 

	U$1
	FDC6401N
	Dual N channel MOSFET

	Q1
	10MHz Crystal 
	

	Q2
	BC847 or similar 
	NPN transistor  SMD 

	LED 1 
	Red LED
	SMD 0805

	LED 2 
	Green LED
	SMD 0805

	D1 
	Schottky diode 
	SMD

	X1 to 3 
	6 pin Berg pin headers 
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