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//******************************************************************
// RF Receive Uart Code Example for MicroChip 16Fxxx micros *
// This is example code only and the user will have to modify to *
// comply with his/her design tools and design environment. *
// There are no guarantees or warranties implied with this example.*
// Please use at your own risk. *

//******************************************************************

/1

/1 Here are two |inks that may be use full while designing code:

/1

// http://www.rfm.com/products/apnotes/simpleclock.pdf

// http://www.rfm.com/products/tr_des24.pdf

/1

/1 This ISR Detects the RFM Start Synbol (000111111110)

/1 Resyncs the RTC(Tiner)to one bit tinme at the falling edge of the
/1 last zero of the start symbol.

/1 Then shifts in synbols keeping track of |Isb & nbs synbols

/1 When a conplete byte is received (two synbols) a flag is set so
/1 "main" can decode the byte.

/1 This receiver is designed to use the RFM 4 bit to 6 bit synbols,
/1 8 bits(byte) = 12 bits

/1

/1 Hex Nibble Bit
/1 0x15 NI BBLE = 0 010101
/1 0x31 NI BBLE = 1 110001
/1 0x32 NI BBLE = 2 110010
/1 0x23 NI BBLE = 3 100011
/1 0x34 Nl BBLE = 4 110100
/1 0x25 NI BBLE = 5 100101
/1 0x26 Nl BBLE = 6 100110
/1 0x16 Nl BBLE = 7 010110
/1 Ox1A NI BBLE = 8 011010
/1 0x29 NI BBLE = 9 101001
/1 Ox2A NI BBLE = 10 101010
/1 0x0B NI BBLE = 11 001011
/1 0x2C NI BBLE = 12 101100
/1 0x0D NI BBLE = 13 001101
/1 OxO0E Nl BBLE = 14 001110
/1 0ox1C Nl BBLE = 15 011100
/1

/1 Using the above Synbol table the hex nunmber 0x31 woul d be equal to:
// 100011110001b or 0x23 = nsb nibble, 0x31 = |sb nibble
/1 (both being 6 bits | ong)

/1
/1 Using a 8Whz xal for the mcro
/1 Timer interrupt can be set for "1" bit tine, i.e.

/1 52us for 19.2Kbs RF data rate.
/1 Using a 4Mhz xal for the mcro



/1
/1
/1

Timer interrupt can be set for "1"

104us for

// Flags
/1 synbol done = start synbol
/1 edge of the last zero.
er = nunber of ones received for
data in 1O address pin RXn

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/1

| ow _count
rx_data =
rx_synbo
rx_synbo
rx_synbo
rx_symre
rx_symfl

time = 52us(or what ever data rate) up counter for a tiner

(user nmnus

9. 6Kbs RF data rate.

= recei ve shift
1 =
2 =

ag =if 0 synbol

t watch for rol

bit tinme,

i.e.

detected (000111111110) set on the falling

reg. contains current synbol
| sb ni bbl e synbol
nsb ni bbl e synbol
ady = two synbols ready to decode

1, if

over)

1 synbol

** keep in mnd data is inverted **
"wW' is save on entry & restored on exit
is save on entry & restored on exit

//*********************************************************************

"status"

start

2

// #asm, #endasm used do to compiler requirements,
// delete if using an "asm"

// Also ''//" used for comments,

// must change *"//" to ;"
// There may also be other changes needed do to your "asm"
// or compiler.

1/

if using and asm you

bit detection

bei ng received

//*********************************************************************

#1 NT_GLOBAL
void isr()

#asm

//store current state of proc and reg's..

MOVWE
SWAPF
BCF
BCF
MOVWF
nmovf
nmovwf
clrf

// khkkkhkhkkhkhkhkhkhkhkhkhkhkkhkhkk*

bt fsc
goto

start_sym

bt fss
got o

start_syml:

decfsz

goto

wait _for_hi:

bt f sc

save_w
status, W
status, 5
status, 6
save_status
0Ox0a, w
save_ PCLATH
0x0a

synbol _done
rx_bit

rx_data
clr_cnt

| ow counter, 1

exitla

rx_data

/1
/1
/1

/1
/1

/1
/1
/1

/1
/1

start synbol

yep, do data

ISR Q)de khkkkhkhkkhkhkhhkhkhhkhkhkhkhkkhkrkk khkk**x

detected yet?

nop, keep | ooking

is data | ow

NO, go clear

| ow count & exit

It's |ow, dec |ow count,
row(i nverted data)

not zero yet,

hang here til

test for

Hi

exit
hi gh (fist
if not |oop

7 lowin a

| ow, i nverted data)



goto

gone_hi :

nmov| w

nmovwf
bsf
BCF

clr_cnt:

nmov!| w
nmovwf
got o

rx_bit:
bt fsc

goto
dat _hi
bsf
rrf
goto
dat | ow
bcf
rrf

exit2:
decfsz
goto
nmov!| w
nmovwf

bt fsc
goto

| sb_ni bbl e:
bcf
rrf
bcf
rrf
bsf
goto

nsb_ni bbl e:
bcf
rrf
nmov| w
andwf
bcf

symi:

wait _for_hi

1

0x11
synbol _done
tOif

0x07
| ow_count er
exitla

rx_data
dat | ow

carry
rx_synbol, 1
exit2

carry
rx_synbol, 1

bit counter
exitla
0x07

bit _counter

I sb_flag
nsb_ni bbl e

carry
rx_synbol, 1
carry
rx_synbol, 1
I sb_flag
symil

carry
rx_synbol, 1
Ox 3f
rx_synbol, 1
I sb_flag

/1
/1

/1

/1
/1

/1
/1

/1
/1
/1

/1
/1

/1
/1

/1

/1
/1
/1
/1
/1
/1

/1
/1
/1

/1
/1
/1
/1
/1

/1
/1

/1
/1
/1
/1

/1

wait for falling edge of the first
zero(invetred data)

it's hi,
dat a

reload at set tinmer2 to center the clock

**this val ue
RTCC addr ess
start synbol

clear tinmer zero interrupt flag,

reset start synbol
| ow or start synbol
rel oad start synbo

save it

done with start synbol

stuff

recei ve data

test data input for

here if | ow
here if hi
put new bit
was hi, now
was | ow
clear carry
put new bit

bit done,
symbol done?
NOP

wi | |

flag

rel oad RTCC, sets clk in center

need to be tweeked**

counter,
det ect
count er

stuff,

Oxb, 2

skip data

, one bit at atine

in
done

in

now test for synbol

rel oad bit counter

save it

keep track of nibbles

if O, Isb ni

must

now di d you guess,

clear carry

bbl e

get rid of start

clear carry

get rid of start

da, must
clear carry

be MSB ni bbl e,

get rid of start

and of f nsb
turn off |sb
clr the flag

be nsb ni bbl e

LSB ni bbl e

bi t

bi t

bi t

done

boy your snart

of

go here do to a

Hi (data is inverted now)



btfsc rx_symflag /1

got o syn /1
nmovI| w rx_synbol /1
novwf rx_synbol 1 /1
bcf rx_synbol /1
bsf rx_symflag /1
got o exitla
syng:
novl w rx_synbol /1
novwf rx_synbol 2 /1
bcf r x_synbol /1
bsf rx_symready /1
/1
bcf rx_symflag /1
/1
/1
exitla:
i ncf tinme,f /1
BCF tOi f /1
bcf cprb /1
[|******xx**Ragtore the Proc. state,
novf save PCLATH, w
novwf Ox0a

SWAPF save_status, W
MOV st at us

SWAPF save_w, F
SWAPF save_w, W
#endasm

if 0, synbol 1

if 1, symbol 2

| bet we are saving synbol 1
save it

ensure we get real data
synbol 2 next tine

| bet we are saving synbol 1

save it

get ready for next synbol

tell the rest of the code we have a synbol
r eady

synbol 1 next tine

restore processor flags and return from

i nterrupt

bunp 52us(if 19.2kbs)tiner
clear tinmer zero interrupt flag, Oxb,2
clear the int flag

flags and reg's ***x**



