WIRELESS AND REMOTE CONTROLLED
PERSONAL APPLIANCE

TV Remote Control Extender

Author:  Jim Nagy
EIm Electronics
London Ontario, Canada
email: nagy@wwdc.com

INTRODUCTION

This device allows for the control of small appliances,
even garage doors from the convenience of your easy
chair, using an existing TV remote control.

APPLICATION OPERATION

A Sony TV remote control signal is coupled to a
PIC12C508 through an infrared detector module.
Decoding of the waveform is performed in software to
provide an on/off signal for controlling small lamps and
appliances and a pulsed output for controlling
momentary-type interfaces, such as electric garage
door controls, etc.

This particular application decodes a Sony data
stream, but could just have easily been designed to
respond to other remote commands using similar tech-
nigues. Most universal remote controls default to the
Sony mode on initial power up however, so it seemed
a good choice.

In addition to providing one continuous output and a
0.25 sec pulsed output, my design provides a (visual
feedback) ‘valid signal received’ output for driving an
LED. | found it convenient to have this feedback,
although it is not essential to the design. One output pin
on the PICmicro™ remains uncommitted and can be
easily programmed for an additional function.
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Wireless and Remote Controlled Personal Appliance

FIGURE 1: SCHEMATIC
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The listing that follows contains a description of the
connections to the I.C.

BILL OF MATERIALS (BOM)

Part Number Manufacture
PIC12C508 Microchip
IR Detector Module (~40KHz) Various
78L05 regulator Various
12 VDC relay Various
2N3904 transistor

1N4001 diode, LED,
2 - 0.1 pF capacitors,

2.2K, 4.7K, and 680Q
resistors,12VDC supply
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SOFTWARE LISTING:

; I R Renot e

by Ji m Nagy, Cct.1997

; An infra-red receiver circuit for controlling various appliances.

; This circuit continuously nonitors the output of a standard infra-red
; recei ver nodule for Sony conmmand strings. Upon receipt of the correct
; conmand, outputs are either turned on, off, or pulsed.

; As programmed, this circuit responds to the codes:

; 3-3-0 turns pin 7 (GP0) off

; 3-3-1 turns pin 7 (GP0) on

; 3-3-3 toggl es the output on pin 7 (GPO)

; 3-3-5 pul ses pin 2 (GP5) on for 0.25sec

; Circuit connections are as follows:

; - +5V is connected to pin 1, gnd to pin 8

; - An active high (continuous) output is on GPO (pin 7)

; - An active high (pulsed) output is available at GP5 (pin 2)

; - An active high 'valid code received signal is on GP1 (pin 6)

; - GP3 (pin 4) is configured as an active low MCLR, with internal pullup
; In the present configuration, the output fromGP4 (pin 3) is not used.

EEEEEEEEEEEEEEEEEEEEEREEREEEEREEREREEEEREREEREEREEREEREREREEEEESEESEEESEESEESEESEESEESEEESESESES]

; Program Equat es

Zer oKey EQU 9 ; Sony key codes
OneKey EQU 0
Thr eeKey EQU 2
Fi veKey EQU 4
LED EQU 1 ; GPIO bit#
; Standard Equat es
w EQU 0
F EQU 1
GPVWJF EQU 7
PAO EQU 5
TO EQU 4
PD EQU 3
z EQU 2
Zero EQU 2
DC EQU 1
C EQU 0
Carry EQU 0
fuses
MCLRDi sabl ed EQU 0
MCLREnabl ed EQU H 10
CodePr ot ect EQU 0
NoCodePr ot ect EQU H 08'
WDTDi sabl ed EQU 0
WDTEnabl ed EQU H 04
I nt RCOsc EQU H 02
Ext RCOsc EQU H 03’
XTOsc EQU H 01
LPCsc EQU 0
' 508 Registers
| NDF EQU H 00’
TMRO EQU H 01'
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PCL EQU H 02
STATUS EQU H 03'
FSR EQU H 04
OSCCAL EQU H 05
GPl O EQU H 06’
; Program vari abl es

Fl ags EQU H 07
TFl ag EQU 0
Tenp EQU H 08’
CntrlLo EQU H 09'
CntrMd EQU H OA :
CntrHi EQU H 0B

Bi t Cnt EQU H 0C

Command EQU H 0D

I DO
| D1
I D2
I D3

CONFI G

val ue

t he subroutines

; the command byte | ast

; standard signals
; bit 0 of Flags

; scratch pad register

; Timng Counter (low byte)

“"(mddle byte)

; ""(hi byte)

; used when receiving a byte
recei ved

EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEERESESESESSE]

Set the ID words...

ORG H 0200
Dat a. W
Dat a. W
Data. W
Dat a. W

H 0000’
H 0000’
H 0004’
H 0009’

EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEERESESESESESE]

and the Fuse bits...

ORG H OFFF'

Data. W MCLREnabl ed + NoCodePr ot ect + WDTDi sabl ed

EEEEEEEEEEEEEEEEEEEEEEREEEEEREEREEREESEEREREEREESESESESE]

PI C starts here on power

up. . .

EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEERESESESESESE]

ORG H 00'

MOVWF

GOoro

OSCCAL ;

Init

khkhkkhkhkhhkhhhkhhkhhkhhkhhhkhhkhhkhhhkhhkhhkhhhkhhkhhkhkhhkhkkk

Subroutines. ..

khkhkkhkhkhhkhhhkhhkhhhhhhhkhhkhhhkhhkhhkhhkhkhkhkhhkhhkhkhkkhkkk

Del ay

Waits approx WnSec then returns

CLRF Tenp
NOP
DECFSZ
GOTO
MOVWF
DECFSZ
GOTO
RETLW

store the factory osc.

+ | nt RCOsc

calibration

; and junp past

; 2565 * 4 uS |loop

Temp, F

dl

Tenp ;
Temp, W

Del ay

0

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEREESEEREREEREESESESSE]

repeat the loop Wtines
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; Get aByt e

; Wait up to 2 secs for a 12 bit word. Sony data is sent as 7 bits
; for command then 5 bits for device code (both LSB first). W only
; want a conmand byte, so pad out the 7 bits to 8, and ignore rest.

Cet aByt e
CLRF CntrlLo ; reset the counters
MOVLW H 80' ; (but preload the middle byte
MOVWF CntrMd ; to get nore accurate timng)
CLRF CntrHi
gbl I NCF CntrlLo, F ; wait for a signal
BTFSC STATUS, Zer o
| NCF CntrMd, F
BTFSC STATUS, Zer o
I NCF CntrH , F
MOVLW D 3 ; but no nore than 2 sec
SUBWF CntrH , W i (2.5*256*256* 12uS ~ 2sec)
BTFSC STATUS, Carry
GOoTo Mai n ; abort if tine is exceeded
BTFSC GPIQ 2 ; else check for a signal
GOoTo gbl ; and if none, |oop
; there is a signal...
CALL Hdr Check ; see if it's a header
BTFSS STATUS, Carry ; and goon if it is
Goro gbl ; else keep waiting
; the agc header was OK, now get the command...
MOVLW D7 ; prepare to receive 7 bits
MOVWF Bi t Cnt
gb2 CALL GetaBi t
RRF Conmmand, F
DECFSZ BitCnt, F ; and loop 'til they're all here
GOTO gbh2
RRF Conmmand, F ; fake an 8th bit
BCF Conmand, 7 ; that's always O
; next, get the device code, but ignore it...
MOVLW D5
MOVWF Bi t Cnt ; prepare to receive 5 bits
gb3 CALL Get aBi t
DECFSZ BitCnt, F
GOoTO gh3
; as a final test, nake sure there were only 12 bits...
CLRF CntrlLo ; reset the tiners
CLRF ChtrMd
gb4 BTFSS GPI O 2 ; check for no signal for rest of frame
Goro Mai n ; if there is any signal, abort
I NCF CntrLo, F
BTFSC STATUS, Zer o
| NCF CntrMd, F
MOVLW D 4 ; check how | ong we' ve waited
SUBWF CntrMd, W ; (4*256*10uS is approx 10nB)
BTFSS STATUS, Carry
GOoTO gb4 ; loop until the 10n5 is up
RETLW 0
; R I
; Cet aBi t

; ->returns with Carry=1 if bit=1, and Carry=0 if bit=0
; Determ nes the value of the bit currently being sent. Measurenents seem
; to conflict with information obtained on the Sony format, and initial
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; attenpts at adaptive routines were not reliable enough. |'ve used hard-
coded val ues instead to determne the bit values. Sony bits seem

to be sent as 400uS of no carrier followed by either 800uS ('0') or

; 1400uS ('1') of carrier (although tol erances are wide).

CGet aBi t CLRF CntrlLo ; reset the counter,

bl I NCF CntrlLo, F ; determine no-carrier tine
MOVLW D 100
SUBWF CntrLo, W ; allow up to 800uS (100*8uS)
BTFSC STATUS, Carry
[coy0] Mai n ; and abort if too long
BTFSC GPIQ 2 ; keep counting 'til the carrier comes
GOTO bl

a space of |ess than 800uS was received...

MOVLW D 25 ; make sure it was greater than
SUBWF CntrLo, W ; 25*8uS = 200uS
BTFSS STATUS, Carry
GOoro Mai n ; abort if it was too short

; determne the length of the IR pul se being received...

CLRF CntrLo
b2 I NCF CntrlLo, F ; count this pass
MOVLW D 225'
SUBWF CntrlLo, W ; allow up to 1800uS (225*8uS)
BTFSC STATUS, Carry
Goro Mai n ; and abort if too long
BTFSS GPIQ 2 ; keep counting 'til the pul se ends
GOTO b2

; signal is gone. Was it |ong enough?

MOVLW D 50 ; make sure it was greater than
SUBWF CntrLo, W ; 50*8uS = 400uS

BTFSS STATUS, Carry

GOoro Mai n ; 1f not, abort

; and was it alor a0 ?

MOVLW D 125' ; conpare the width to 1000uS
SUBWF CntrLo, W ; Which sets/resets the carry
RETLW 0

R R R R Sk Sk S Sk S Sk S Sk S S S R S S S R S S R Sk S S S S S R

; Hdr Check

->returns with Carry=1 if it is a header, and O if it is not
Called with the input low (carrier being received).

; Checks to see if this is a valid agc header.

Hdr Check
CLRF Tenp ; look for the ~2.5n5 | ong header. ..
hcl I NCF Tenp, F ; count each pass thru the |oop
BSF GPIO 2
MOVLW B' 00001000" ; Pulse GP2 to reset the Schmitt trigger
TRI S GPl O ; (input drifts due to anbient |ight)
MOVLW B' 00001100
TRI'S GPI O
MOVLW D 250° ; check for too long a burst
SUBWF Temp, W ; (250*13uS ~ 3.25nB)
BTFSC STATUS, Carry
Goro hc2 ; abort if the header is too |ong
BTFSS GPIQ 2 ; check if the signal is still there
GOoro hcl ; and if so, keep | ooping

a pul se of less than 3nt duration has been received...
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hc2

Keyl sUp

kul

Init

Mai n

make sure it was greater than
138*13uS ~ 1.8nB
C=1if T>1.8nB8

adding 0 to any nunber clears C

MOVLW D 138 ;

SUBWF Tenp, W ;

RETLW 0 ;

CLRW

ADDWF Tenp, W ;

RETLW 0
EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEESEEEEEEEEEEEESES

Keyl sUp

Waits for no header for at |east 65nS. Auto-repeat causes signals
to be sent about every 45n5, so a 65n5 pause should signify that

the key has been released (is up).

CLRF TMRO ;
BCF Fl ags, TFl ag ;
CLRW
BTFSS GPIO 2 ;
CALL Hdr Check ;
BTFSC STATUS, Carry
GOoro Keyl sUp ;
BTFSC TMRO, 7
BSF Fl ags, TFl ag ;
BTFSS Fl ags, TFl ag ;
GOoTO kul
BTFSC TMRO, 7
GOTO kul
BCF GPI O, LED
RETLW 0

reset the tiner
and the tinmeout flag

if there's a signal,
see if it's a header

loop if it is

else flag that tinmeout is pending
ti meout pendi ng?

; no

; yes - has it rolled over?

; no - keep waiting

; make sure the LED is off

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESREESEERESESESESESE]

Power On junps to here...

khkhkkhhkhhkhhhkhhkhhkhhhkhhkhhkhhkhkhhkhhkhhkkhhkhhkhkhkkhkhkkk

CLRF GPI O ;
MOVLW B' 00001100 ;
TRI'S GPl O ;
CLRWDT ;
MOVLW B' 11000111’ ;
OPTI ON ;
CALL Keyl sUp ;
CALL Cet aByt e ;
MOVF Conmmand, W

XORLW Thr eeKey ;
BTFSS STATUS, Zer o

GOTO Mai n ;
BSF GPl O, LED ;
CALL Keyl sUp ;
CALL Cet aByt e ;
MOVF Command, W

XORLW Thr eeKey ;
BTFSS STATUS, Zer o

[co)6) Mai n ;
BSF GPI O, LED ;
CALL Keyl sUp ;
CALL Get aByt e ;
MOVF Command, W

XORLW Zer oKey

BTFSC STATUS, Zer o ;

initialize the output port

GP2 and GP3 are inputs, and

the others are outputs

set up the tinmers..

int clock to TMRO, uses /256 prescal er
no pul lups, and no wakeup on change

make sure no key is pressed
then get the first control byte

see if it's a3

if not, start over

el se turn the LED on, and
wait for key rel ease

get the second control byte
see if it's a3

if not, start over

el se turn the LED on, and

wait for key rel ease

get the third control byte

and see if it's a0
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NOTES:
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