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2. Motion Detection and Buzzing
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Piezo Buzzer

CE-328
Series

color Black

Moryl
Housing Materia
Fin Terminal

ELECTRICAL SPECIFICATIONS
MODEL NO.

Operating Voltags

PIC16F877

(VDC) 3-1B
Rated Voltage (WDC) 12
Max. Rated Current (mA.) 7
*Min. Sound Output [dBADermn) an
Fraguency
Tane Nature single

Operating Temperatura [*C1 -20 = +60

3254120

(Hz.) 4000+500

Weight (gm.] 1

value =pphing &t rated wetage
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100 us Delay and 1 ms Delay

100 us delay

needs 500
Instruction cycles

600 =166*3 +2

Number of
Loops=166=0xA6

or =165*3 +5
Number of
Loops=165=0xA5
or =164*3 +8

Number of
Loops=164=0xA4

;100us delay needs 500 inst

500 =166*3 +2 ---->Kount

or =165*3 +5 —---->Kount
; or =164*3 +B ---->Kount
Delayl1l00us

banksel KountlOOus
movlw H'n4d:’

movwit KountlOOus
R100us decfsz EKountlOOus
goto R100us
return
Delaylms
banksel Kountlms
movliw 0x0a ;10
movwit Kountlms
Rlms call Delayl0QOus
decfsz Kountlms
goto Rlms

return



Piezo buzzing Practice

)PBuzz is connected to RD2 org 00000
& GOTO START
list P = 16F877 .
org 0x05
STATUS EQU 0x03 START
PORTD EQU 0x08 BANKSEL TRISD
—————
TRISD EQU 0x88 [)e( movlw 0x00
PRUZZ EQU 0x02 movwE TRISD
CBLOCK 0x20 ™
TEMP e Y Ui (ol
TEMP2 Y, clrf PORTD
Kountl20us \ﬂ%’
Kountl0Qus movlw Ox08
Kountlms banksel TEMP
KountlOms movwE TEMP
KountlOOms LOOPb bsf PORTD, PBUZZ
Kount500ms call DelaylOOms
Kountls bef PORTD, PBUZZ
KountlOs call Delayl00Oms
Kountlm decfsz TEMP
ENDC

goto LOOPDb

;8 pulses of bBH=z



LED-BUZZ-MOTION Practice
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Coding Practice — 7 Segment LED
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/ Segment Connection
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; NUMBER FORMATION
GFEDCBA

76543210 HEX
00111111 0x3F
00000110 0x06
01011011 0x5B
01001111 O0x4F
01100110 0x66
01101101 0x6D
01111101 0x7D
00000111 0x07
01111111 0x7F
01100111 0xe7
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Instruction Cycles

Mnemonic,

14-Bit Opcode

Status

Operands Description Cycles —— Lsp | Affected Notes
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWEF f,d Add W and f 1 c.bc.Z 12
AMNDWEF f,d AND W with f 1 Fi 12
CLRF f Claar f 1 Fi 2
CLREW - Claar W 1 DHKK KKK £
COMF f,d Complement 1 Eff E£Eff Fi 12
DECF f,d Decrament | 1 Fi 12
DECFSZ f, d Decrament f, Skip if O [2) 1,23
NCF f, d ncrameant f 1 Fa 1.2
NCFSZ f,d neramant f, Skip if O (2) 12,3
ORWF f, d nclusive OR W with § 1 Fa 1.2
MOWF f,d Mave f 1 Fi 12
MOWVWEF f Mave W lo f 1
NOP - Mo Operation 1 DB
RLF f,d Rolate Laft f through Carry 1 c 12
RHEF f, d Rotate Right f through Carry 1 c 1.2
SUBWF f,d Sublract W from f 1 c.bc.Z 12
SWAPF f,d Swap nibbles in f 1 12
KORWF f, d Exclusive OR W wilh 1 Fa 1.2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF fb Bit Clear f 1 Tk 1.2
BSF f,b Bit Sel f 1 1 bk 12
BTFSC f,b Bit Tast f, Skip if Clear 142) ials 3
BTFSS f,b Bit Tast f, Skip if Sat 142) 1 bk 3
LITERAL AMD CONTROL COPERATIONS

ADDLW k Add literal and W 1 1% c.bc.Z
AMNDLW k AND literal with W 1 } Fi
CALL K Call subroutine 2 kkk
CLRWDOT - Claar Walchdog Timer 1 ilily O.FD
GOTO K Go o address 2 kkk
OHRLW K nclusive OR litaral with W 1 (i Fa
MOWLW k Mave litaral to W 1 sy
RETFIE - Raturn from intermupt 2
RETLW k Return with litaral in W 2 113K
RETURM Raturn from Subrowtine 2 D
SLEEP - Go into standby mode 1 1 X To.FD
suUBLW k Sublract W from literal 1 1 kkkk kkkk ]| CDCE
KORLW K Exclusive OR litsral with W 1 } kkkk lkkikk Fa

34



120 us Delay

MAIN CALL
120 us delay "~ SUBROUTINE c
needs 600 OX :
instruction cycles LEESa s e mg:_tv"’g A Eirst
600 =199*3 +3 AGAIN DECFSZ

GOTO

Number of
Loops=199=0xC7 RETURN 2i
or =198*3 +6
Number of CALL {2) + MOV (2) + n120us™(3)+1(extra)+RETURN{2)
Loops=198=0xC6 = {7 + n120us™3) instrcution cycles w
or =197*3 +9 y #@
Number of De /ay fomS M';/Vvé'r gew"

Loops=197=0xC5

/u-fSZ ' ff‘/""‘ds
- ou
pawnZ (el %2}.'2



5: Infra Red Control — Sony Remote
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Simple IR Application

+5

IRM Signal Output

No IR

When IR detcted

0

IR Remote Control Night Light

IRM SONY S5BX1531.04

37



IR Control

Infra-Red light: cheapest way to
remotely control a device within a
visible range

Almost all audio and video
equipment are now controlled by IR

IR Protocols
Sony

Sharp
Philips

38



IR Modulation

Modulation: To make signal stand out
above the noise.

With modulation we make the IR light
source blink Iin a particular frequency. (30
— 60 KH2z)

The IR receiver will be tuned to that
frequency, so it can ignore everything

else . Modulated

Signal

|| I— 11T A
>

Transmitter §jde Receiver Side

39



Sony Protocol —Addr/Com

Address
1: TV
2: VCR1
3: VCR2
6: Laser Disk Unit
12: Surround Sound
16: Cassette Deck/Tuner
17: CD Player
18: Equalizer

Command:
0—-9: Keys1-0
16: Channel +
17: Channel —

ch

dpoooo

[~
L
L ]

-ﬂgﬂ
g:}
@i}

(.,_.1 '

if

5000000 |
000000 Il

éj-”.
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SONY Protocol

12-Bit of Information

5-Bit for Address and 7-Bit for Commanad
Pulse Width Modulation

Carrier Frequency 40 KHz

Bit Time: 0.6 ms (0) or 1.2 ms(1)

Commands are repeated every 45 ms as long as

a key iIs held down.

|
ms 0.6 ms 1.2 ms

ILsB_~| J MSB LSB MSB
0 0 1 1 0 0 D 1 oo 0 0
Command Address

41



IR connection Diagram
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Sony Protocol —Bit Reading Scheme

24 ms 0.6 ms -
)‘—)LSE/L 1;
“1” : 1200us . HH‘ H HHH
“0”: 600 us 00 1 1 000
Command
Sequence

1. Detect IR for LOW (START)
2. Wait until IR goes to HIGH (Separator)
3. Wait until IT goes to LOW
4. Wait for 120us
5. Check IR if it goes to HIGH
If Not, Increase a counter by 1 and go to 4

If High
Count<8: “0”
Count>8: “1”

Go to 3 (to read next bit information)

MSB LSB

LI

1

MSB

00 0 D

Address

43




Measuring the pulse width

WAIT2 btfsc PORTC, IRX

TOP End of Top——————_, goto WAIT2
DST call Delay120us

WAIT3 btfsc PORTC, IRX

= goto Onezero
b End of / incf Pcount
b 3 Valley goto DST

PCount How many steps?

y VALLEY

TOP

\ s -

Call Delay120us

% 600 or 1200 us )I'

44



Sony Protocol — Coding example for COMMAND reading

24 ms

; ; START OF COMMAND READ T D
J MSB LSB MSB ;1. Wait for START bit O R |
JAM

banksel PORTD

btfsc  PORTD, IRX ;IRX=2

| 0o 1 1 0 0 I]‘ 1 00 0 0 goto JAM
Command Address ;2. Once START is entered
O @ banksel CHMcount
24 m 3 o movlw ox07 sCommand has 7 bits
> - D&m ms

movwE CHMcount g
;3. Wait for separateor (600us length) D |

WAIT btfss PORTD, IRX
goto WAIT

CMNEXT c¢lrf Pcount Number of 120us duration
1 1 0 0 I]| 1 0000 bef STATUS, CARRY
Command Address rrf COMreg ;storage for COMMAND
;MSB is 0 NOW
Z4 ms 06ms 4 ;4. WAIT for the end of separator
: -+ ms WAIT2 btfsc PORTD, IRX
_ LSE/J‘ / MSB LSB MSB goto WAIT2

;5. Pcount update {(count how many 120us Low duration)

DST call delayl20us
1 1 00 U‘ 1 00 00 WAIT3 btfsc PORTD, IRX
Command Address goto Ohezero ;End of LOW duration
;1 or O 2
24 ms 0.6 ms inct Pcount
) 1.2 ms goto DST
MSB LSB 6. At the end of LOW duration
Onezero btfsc Pcount, 0x03 sWhat is this for?
bst COMreg, MSB ;the MSB is now 1
decfsz CMcount
|l]l]1 1l]lJ|]‘1I]I]l]l] goto CMNEXT
Command Address :7. Once all 7 bit inforation read
bef STATUS, CARRY
rrf COMreg rrotate one more for 8-bit re

45
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Correcting the Order (to 8-bit information)

Ll\'?.{-a 1000 o 000
] m:w_?ioa © 000
[

@‘b.l LLF o 00 0O
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IR Coding Structure

| m—

SUBROUTINES ﬁ,__,__,,___ﬂff?J<:}
120us Delay

"

! ORDER
. Read COMMAND bits (LSB first)
. Rotate the bits

. Read ADDR bits (LSB first)

. Rotate the bits -
. l]
. Store ADDR in to ADreg _

. Store COMMAND in to COMreg

.7 Seq monk S plo~y- <

nsN&

 AVOR

ROTATION SCHEME

7 6 5 4 3 2 1 0
STATUS R | ret | Rro | T | FD | | oc | ¢
CARRY Bit
C MSB LSE
?U-—#n -
\ CoMreg RRE
1

bsf STATUS, MSB




COMreg =2 7 Segment

Com res - |
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