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Shift var , R ght/Left [, shift] _
[, shift] sisa=e ¥ alls

ey sl 5T onad!l I Js=iie o o 90

Rotate var , Right/Left [, rotate] _
[, shi ft] 2 sadza Oyl bl

S)‘_)J‘MC_ALU_'
$regfile = "nil28def. dat"
$crystal = 8000000 REATESVY
Config Pine.4 = Input
Config Pine.5 = Input
Config Pine.6 = Input
Config Pine.7 = Input
Pine.4 =1 Pine.5 =1
Pine.6 =1 Pine.7 =1
@lSLy slall Lgna il slf byl gl Cay s
Shift r Alias Pine.4
- . f

Shift | Alias Pine.5 oyl
Rotat r Alias Pine.6
Rotat | Alias Pine.7
Config Portd = CQutput
Leds Alias Portd
Portd = &B00000001
Do

Debounce Shift r , 0, Sr , Sub

Debounce Shift I , 0, SI , Sub

Debounce Rotat_r , O, R, Sub olall Ul jamd Leud @y a1 ealiydl dGls

Debounce Rotat | , 0, R , Sub )
Loop
End
Sr:

If Leds > 1 Then Shift Leds , Right , 1
Return
Sl

If Leds < 128 Then Shift Leds , Left , 1
Return
e el b

Rotate Leds , Right , 1
Return
RI .
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var = Cetrc(pinx , y)
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$regfile = "nil28def. dat”
$crystal 8000000

Config Lcdpin = Pin , Db4 =
Db5 = Portc.5 , Db6 = Portec.

Portc.7 , E = Portc.2 , Rs =

Config Lcd = 20 * 4

Cs : Cursor Of
Lcd "RC val = "
Do
Rc_var = Getrc(ping , 2)
Locate 1 , 9
Lcd Rc_var
Wai t ns 1000
Locate 1 , 8 : Lcd Spc(7)
Loop

End

o T

ortc. 4
. Db7
Portc. 3

colgis gl
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Gyma ) dalacl] Lalad| 7y
Config Rc5 = Pinb.7 IR Juficws 73 po Jguo gl Cdadll oy yas

Getrc5(address , Comuand) Sy 3l e ;o oyl giadl ad
S)‘_)J‘MC_AL')_'
$regfile = "nll28def. dat”
$crystal = 8000000 R PEENI |
Config Lcdpin = Pin , Db4 = Portc.4 ,
Db5 = Portc.5 , Db6 = Portc.6 , Db7 = Ol AaLE Lgan Juo sl Ayl gl oyl
Portc.7 , E = Portc.2 , Rs = Portc.3

Config Lcd = 20 * 4

Di m Address As Byte |,
Enabl e Interrupts

Command As Byte

Renot e _control :

CGetrc5(address , Command)
| f Address = 0 Then
Command = Conmand And &B01111111
ds
Lcd "Command is: " ; Comrand
Wai tns 50
End |f

Ret urn
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Exp.13: IR transmitter, RC5-code
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Command
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$regfile = "nll28def. dat”
$cryst al 8000000

Confi g Debounce = 200

Config Pine.4 = |nput
Porte.4 =1

Dim Toghit As Byte , Command As Byte ,

Address As Byte

colgis gl

Command = 12 @Y gl @iall slic]

Togbit =0

Address = 0

Do VI Il Lgad @ 5,30 ealiydl dals
Debounce Pine.4 , 0, Pw _cnd , Sub e ¥l Jhal bead @ ) elind

Loop zhall bis @ lles OCLA pin cdasll

End

Pw _cnd:
Rc5send Togbit , Address , Comrand sasall @3 ol gially ya¥| Jlasy] axd @y e 2l galiyd!
Wi tms 200 o u“'

Ret urn il alipdl Sl

B \
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Detailed Article about Remote Control and IR Module
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.(Command Length) e<==uf sl ek -
(Carrier Frequency ) Jaldl 53,5 —
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A J=ddl Gle LS 14Bits (e RC5 Jssm 939 00 (5=

Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Bit9 | Bit10 | Bitll | Bit12 | Bit13 | Bitl4

start bits | control Address Command

L Lesls g (Start Bits or AGC "Automatic Gain Control ) JLuy¥! Ll <l s :Bitsl2 -
¥ iiean oo A1 @il 5 pulen 2 el oy 1" Leudll

el o died a5 eodl 1aa (Control Bit or Toggle Bit) CHECK bit @s==ill o 3o :Bit3 -
150 i @Emmtll len iy 138 el 1531 s ks L @i 5 0 JE0 2 ilata gl
dasially ety anls @3, daind Gl jgunt — ¥l 5 yEnig S5 ani Gle daiisd el
ka3 Jeupens 53 g 5L (e Yo 11 5L HLas | a3 bl wgins Sheadl ol call 12 Yyl
Lgeuds el Led wladdl (ye

Comions O g 61 el g 55 5L L I e Luweinll il oda (oolgiadl il o Bitsa-8 —

A I8l e g (275=32) Sl 32 3 Lgie I 3axS a9 « pal g3

SYSTEM ADDRESS EQUIPMENT

0 TV SET 1
1 TV SET 2
2 VIDEOTEXT
3 EXPANSION FORTV 1 AND 2
4 LASER VIDEO PLAYER
5 VIDEO RECORDER 1 (VCR 1)
6 VIDEO RECORDER 2 (VCR 2)
7 RESERVED
8 SAT 1
9 EXPANSION FORVCR 1 OR 2
10 SAT 2
11 RESERVED
12 CD VIDEO
13 RESERVED
14 CD PHOTO
15 RESERVED
16 AUDIO PREAMPLIFIER 1
17 RECEIVER / TUNER
18 TAPE / CASSETE RECORDER
19 AUDIO PREAMPLIFIER 2
20 CD
21 AUDIO RACK
22 AUDIO SAT RECEIVER
23 DCC RECORDER
24 RESERVED
25 RESERVED
26 WRITABLE CD
26-31 RESERVED
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Lt Joupll a1 olsic e (ggimd aadl il ola ¢ Laudssll pals¥l il o :Bits9-14 —

29 (26=64) &,.é_gjéﬁ C\.la.n 64 ﬁ‘.&.‘i’u.u‘ &J R o239 cp&\_‘iﬂ‘ Sl e gl 55U
A Jesidl e Leuliall 5 e M ity

¥y IV el Lunis @ud

COMMAND (in decimal) DESCRIPTION of FUNCTION
0-9 NUMERIC KEYS 0 - 9
12 STANDBY
13 MUTE
14 PRESETS
16 VOLUME UP
17 VOLUME DOWN
18 BRIGHTNESS +
19 BRIGHTNESS -

20 COLOR SATURATION +
21 COLOR SATURATION -
22 BASS UP
23 BASS DOWN
24 TREBLE +
25 TREBLE -
26 BALANCE RIGHT
27 BALANCE LEFT
48 PAUSE
50 FAST REVERSE
52 FAST FORWARD-
53 PLAY
54 STOP
55 RECORD
63 SYSTEM SELECT
71 DIM LOCAL DISPLAY
77 LINEAR FUNCTION (+)
78 LINEAR FUNCTION (-)
80 STEP UP
81 STEP DOWN
82 MENU ON
83 MENU OFF
84 DISPLAY A/V SYS STATUS
85 STEP LEFT
86 STEP RIGHT
87 ACKNOWLEDGE
88 PIP ON/OFF
89 PIP SHIFT
90 PIP MAIN SWAP
91 STROBE ON/OFF
92 MULTI STROBE
93 MAIN FROZEN
94 3/9 MULTI SCAN
95 PIP SELECT
96 MOSAIC MULTI PIP
97 PICTURE DNR
98 MAIN STORED
99 PIP STROBE
100 RECALL MAIN PICTURE
101 PIP FREEZE
102 PIP STEP UP
103 PIP STEP DOWN
118 SUB MODE
119 OPTIONS BUS MODE
123 CONNECT
124 DISCONNECT
84
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Interfacing IR Receiver to uC. rras dlas ) IR it day)
P 91 UC o s pemndl i il Jufiwa s g e Lgile |y oy A1 501 (aay 3,340 028 s 3
"0"=0n | "1" = off — csliayill LAl g gill Gufmn g sl penl cond 2V Jidlews o 4l -1
M7 gl e O gEm Sl 7y ol (inactivity) Jluy¥! ave Jls 22 -2
Ul L3 e Lyl daboliie (dad J) 5f 552yl ollad o cdd (o J) Skl 75 dogy 5o 3
Il 05 Lt Jlas] Ul 3925 Gle U5 (ainill gsidl J] @l 560 i (dadll
o 14 e 81511 5 a8
VGl IS s Baga e Lgignty LoV e s cladleY dass Loga oV B @lndl o -4
Sleadl Olsie e 325 Ul L1 e a1 il Juieal dagd (Lglylody Loy o555y Leliied
i ey Laes 4.752mS 0,03 cyey HUSTL clls §55mg «Slead! Gle dogicall 30 L cogllall a3
1.728mS o 337y o J€o o Dl Juolsall o slelpe o i 4| i) 55 ,a0 Lulae T o)

el 13k g g I S

CLRM-2038S IR Module CLRM-2038S £/ ol Cood a1 Judiws
I Lol i (511 aly CLRM-2038S 735aid! (e s Lic g ydin 2 avixicl | Lai¥ Jidtiws o)

el udd B 55La) piiang ol pesdl cod dadl Judtws ~1

PCM @333 ol oo Judiieal | BME 515 o yad pedipn 2

Aol slgs VL BT s Wlle elia -3

Al Jamtl abilias | as delicll jolaag,s  —4

2.7V~5.5V Jeadl Jlzs (yas adseia Bl cIMgl -5

TTL, CMOS alaill sgicall cilillaio po 3393 =6

NEC code,RC5 code yules pn Golsia =7

38KHZ Jel>Sl 53,5 -8
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12m i JlaieY alas -9
Il @laadaid! Jal oo dalaziod y&ma —10

(Optical switch) igs 7lice @

.Audio, TV, VCR, CD, MD, DVD, etc : fis 3 342 eSoxdll culagdas @

Air-conditioner, Fan, CATV, etc : fis i 33ll 5 54230 sl e

Transmitter Output

G600us B00us

Pins Confg & It ermal D agram CLRM-2038S 3 Zls 1o 2y S8 Y| ¢33

.CLRM-20388 Juiieuell iyl | Ll s g9 1 Sl

) Vee

Preamp Amp Limiter F[] O vout
BPF Demodulator,
JTTE 1

PD Integrator Comparator

017—0 GND

.CLRM-20388 Jyaiwell U3V £ 5559 Lol Y il ms g3 LI Sl ¥

70(23)
£.2(24)
8 305112
4. | —
g
=
P
p 0.5(.020)
4 | 0-5(020)
8
8
D OUTPUT
2 GMND
D@ L3

Preord 3 VCC
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Rc5 receiver interface £ pamt| S Aad¥ I Jdied A3 5yl

\;\1,3 LS SJ\J &443_.3 u.‘\l” d&uﬁd\ ;JLaJ‘ %d.u:' u.' ‘213 u._sUaéiﬁ\ N Jl ¥ La u)ﬁb J.n.Elumﬂ

=AY
470
o +5V
——— RM Voo l FTW T
nfrare
Emiting W . * 7 out T47uF I >10k0 uC
Diode )
o GND i
o GND
IRSAT Remote Control IRSAT @St jlg>

IRSAT RC5 TV Remote Control with 33 Keys [zl @
China (mainland) : L&l uly @

AAx2:ab)lhdlegy @

10 meters : JLu, Y| Jlne  ®

.3M A :Standby current ®

17x4.7x2.5cm : Ly ®

IRSAT Remote Control Key Commands IRSAT @S jlgant Glatl (uglie
103 Yl Luwigll J515¥1 5 pid Lawad pias 43l olinl JEmidl le mus sl @omil] Slgad Leaailly
to Le® ol Jouandl 2 dmis g Lo s dads g ¥ (399
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BASCOM-AVR. IDE
MCS Electronics

COMMAND (in Hex) DESCRIPTION of FUNCTION — P
0-9 NUMERIC KEYS 0 - 9 |
12 ) @ e O
13 O O .
0 2 coman 12124
16 VOLUME UP O @ [.
17 VOLUME DOWN I** D) Fane  Lgsid

-
18 { 4 }
13D
O
19 {.}
20 12/24
Eo
: &
22 BASS UP
23 BASS DOWN
2 ©
59t
25 ©)
26 %
“‘-ﬁ:
27 o
v
.
T
. «
52 F1
53 F2
54 F3
55 F4
s
7 o
RC5 Sender RC5 Js50599 0 Jlavyl 3yl

A Y2l sle o s OCL(A) cdaill ]+l pamdl oot Zal Jowpo Juo g @3 2550l (g paill dataiel

+'%'-.-'
J L !,,
- 10K, I L0OmE Imnul—-/leu

BCS16 = =
EHD "
[

=  10nrF —_— Ix"f' I||
10 SFH4SS
Yy MY ] datia qucd 88 Ligyentyly Lol peentl Luuil Lles



! B BASCOM-AVR IDE
Practical Class 4 A MCS Electronics Programming Microcontrollers

:Bascom-AVR £y alazials maliyd!

d}é}‘lﬁﬁ ul:. L;Q}:-J (g:"”ﬁ Ztgxn).d‘ Z\j:ul‘ % 3.)}%51\ RCs Z\.G&_A ;L:.J:u.ul_a ‘:,Jl:d\ C—AL’)—L” ‘A}E:a c_bnj.u..

.JL.U}H
o) wlast Timerl cdsll Juadiy agas Sdls RC5SEND dedaill alastiuly Jessgigpdl Jlayl @
S JEe=dn ol )
$regfile = "nBdef. dat" ' specify the used micro
$crystal = 4000000 ' used crystal frequency
Dim Togbit As Byte , Conmand As Byte , Address As Byte
Conmand = 12 ' power on off
Togbit =0 " make it O or 32 to set the toggle bit
Address = 0
Do
Wit ms 200
Rc5send Toghbit , Address , Command
Loop
End
RC5 Receiver RC5 Js50499 ) JLaliw! 3yl

551l g bl dalazet
A Sl slelpo o gyl GldT as i J) ol pamndl ool Laa ¥ Juilese 7 )5 Juo 5 02

330 Ve
=1 >
g R4
IC8
e
L =SR IR e R
(@] < T
R A Sié
& i
3
GND >

.Bascom-AVR & alazialy maliyd!

d}é}‘lﬁﬁ ul:. L;Q}:-J (g:"”ﬁ Ztgxn).d‘ Z\j:ul‘ % 3.)}%51\ RCs Z\.G&_A ;L:.J:u.ul_a ‘:,Jl:d\ C—AL’)—L” ‘A}E:a c_bnj.u..

JhaaYl
J=do alad! aad Timer0 casll Jadsy aesh ully getred dogladl aluzioly Jdiwll s paxd @b
AT
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$regfile = "nBdef. dat" ' specify the used micro
$crystal = 4000000 ' used crystal frequency
$baud = 19200 ' use baud rate

$lib "ncsbyte. | bx"

Config Rc5 = Pind. 2 " pin we want to use for the receiver input
Enabl e Interrupts ' enable the interrupts

Di m Address As Byte , Command As Byte 'reserve space for variables

Print "Waiting for RC5..."

Do
Getrc5(address , Conmand) ' check if a key on the renbte is pressed
I f Address = 0 Then "we check for the TV address and that is
Command = Commrand And &B01111111 "clear the toggle bit (bit7)
Print Address ; " " ; Command
End | f
Loop
End

JUTUUUUULHT o0
T 1 o
JUUULHULL LT o2

JUHUUUTL UL es
JUTUUUL LI o4
JUUUUL LUy

Red: AGC pulses (ON)
Blue: Check bit (flipping)
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