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o 9 dg’ = g v W (=) o g A 'Y 9 9
msmqmiwummu m"lv\lwuwmuu"luummmL‘]Jummmmaeﬂnm (LL@OTﬁi’]\iﬂ”ﬁ‘lﬁhlw

L o a < o A @ s A A R B 9q ¥
Wuﬁa\iﬁﬂ@]a@ﬂna1ﬂﬁ1ﬂ1§ﬂllﬂulsu1/]?ﬂjﬂLni‘ﬁﬁ@w“ﬁﬂﬁiﬂﬂqﬂﬁ'luﬂfﬂllﬁgﬂjﬂﬂl@\ilﬂlﬂf)



File Edit View Call Transfer Help

D& =38 B

Telecommunication Engineering
26082010 09:57:35 27.0 C
26082010 09:57:40 27.0 C
24082010 09:57:45 27.0 C_

Connected 00:00:32 Auto detect 9600 8-N-1 SCRO CAPM NUM | Capture | Print echo

&

51 3 WA RS232

f
7 )
A f‘llllll\\ o

o) - 2
Nengginalulad®
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3.3 weauldsunsuaie Programmer Notepad 1) WinAVR

m3weuTdsunsunm C $9ufuld¥ AVR-GCC Compiler. Programmer Notepad 111

Freeware Neninsnand Imanunlgau Tag lidesdian14i1ela

Y
o ) o . 1<
1. vuaeuusnliiimsdalysunsuudndon Plain text 11y C / C++

1= 1= o
5 [ R
L

s

=T L] el
W o

¥

317 3.42 nfl oA Tums e

9
weuTdsunsudua a1 1iedior

% @
#include "avr/io. A,
7 D

#include ”util/delay.lgnfn é‘ulnnru‘a{\’c\?

int main (void){

/* set PORTB for output*/
DDRB = 0xFF;

while (1) {

/* set PORTB.6 high */
PORTB = 0x20;
_delay_ms(1000);

/* set PORTB.6 low */
PORTB = 0x04;

_delay_ms(1000);
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return 1;

o sA .
2.91017U Save 1Wd%¥971 main.c

udras Project Group TvsiTae 11 File > New > Project Group

&% Prngrammer's Notepad - [maip.cl

Edit View [Wools W

D_

= Open... Ctrl+0

|_| Default Ctrl+N
Project

Project Group
Cpen Project(s)...

31 anguTilsion
Y .
@3N Project Group

. - - .
N899 a9 Group 1a7 Glﬁ’gd @smaﬂﬁumﬁ New Project Group> Add

New Project > OK #1431/

A lgl| Ve i Priject

Add Existing Project. ..

Rename

51 3.44 msadeTi)sen

New Project Group > Add New Project
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Browse For Folder

Select the root folder for the search:

= (L) My Decumnents -
® [ 30 _SPEED_vi0

[ #;ﬂurm

. |i"""_'@'!|'t .
Iii MaketewPolder | | ok || coned | _

anulda Talsian

Y ) '
Fa¥oLaaDN Folder Nerd1a 1Anoumnil

Ma991n1U Save Project Gr. 319§ Make Tag'11/t WinAVR-20090313 >

77 \=S /]

8 Hey Emacs, this is'a- = makefle -~ e
iR Makefile Template sitten b Enc B, WﬁmﬁgWun?:h. et al

# \

# Reheased Puabibc D onmsin | (0

| A
:Adﬁmd i ’ his makefle was witten by 90

8 Peter Fleury

A
# Tim Herigan nﬂ-, > " ‘ 9
# Colin O'Flyrn a *
B Reines Patornmel aUInn u

B M arkis Pialf

# Sander Pool

H Fredenk Rousau

& Carlos Lamas

&

# On command fine:
-3

H make all = Make zoltware,

]

8 make clean = Clean oul buik project files.
]

: miake coff = Corwant ELF to AWR COFF,

w4

<

314 3.46 ihena Mfile

k4 ] k4 E4
910131 117 1y Makefile > Enable Editng of Makefile 91nul# S und luasil
Main file name: main

MCU Type: Atmegal28
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Output Format: ihex

Optimization level: S

Debug Format: ELFE/DWARF-2 (AVR Studio 4.11+)
C standard level : gnu99

Programmer : avrisp

Port : com1

3 o o o ] 1 .
910174 Save W& et e Path 718a%34 Project Group

3 a A | . o = 4 . 9
NI AANYNA avr test > Add  Files uaziims@enid mainc $nlu
A ] <3 ‘o’ | 1< A 1 o 0911 o
Project tazdon 1 Wldnvialylanae Tud Makefile nl3tmudnunaiuny ntiusiimsud lu

Makefile 11f1/asu F CPU = 16000000 Tnflsdonon (9198990 XTALNUBIANAa0Y) Han |

Yy A
GmnguaNu

€ Proc iam ner's Notepad
) Fla-aVielyt g bolgy Help

51/ 3.47 73 Save TWa luldaviwmis Path #18@319 Project Group

o v A o ' A .
ﬂ’EJiJh],WﬂI‘lJSLLﬂﬁJ ADUDUININT Clean NoU IAg@en Tools > [WinAVR] Make Clean

Y
Wan15 Make Clean 9491

> “make.exe” clean



begin

Cleaning project:

rm -f main.hex
rm -f main.eep
rm -f main.cof
rm -f main.elf
rm -f main.map
rm -f main.sym
rm -f main.lss
rm -f ./main.o
rm -f ./main.Ist
rm -f main.s
rm -f main.d
rm -f main.i

rm -rf .dep

end

> Process Exit Code: 0

> Time Taken: 00:01

Y

N\
/lk

/

., Y &

'7‘-’ Taumnluiaﬂ"‘
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210 URIMT Makefile 1o Aon'Iwd 1Wd mainc Iaeidon Tools > [WinAVR] Make

¢
All wamﬂmmau"lwa

> “make.exe” all

begin
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avr-gcc (WinAVR 20090313) 4.3.2

Copyright (C) 2008 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
Compiling C: main.c

avr-gcc -¢ -mmcu=atmegal28 -I. -gdwarf-2 -DF _CPU=16000000UL -Os -funsigned-char -
funsigned-bitfields -fpack-struct -fshort-enums -Wall -Wstrict-prototypes -Wa,-

adhlns=./main.Ist -std=gnu99 -MMD -MP -MF .dep/main.o.d main.c -0 main.o
Linking: main.elf

avr-gcc -mmcu=atmegal28 -I. -gdwarf-2 -DF CPU=16000000UL -Os -funsigned-char -
funsigned-bitfields -fpack-struct -fshort-en =Wall -Wstrict-prototypes -Wa,-adhlns=main.o -
std=gnu99 -MMD -MP -MF .dep/main. main.o —output main.elf -WI1,-Map=main.map,—

cref -lm
Creating load file for Flash: main.hex
avr-objcopy -O ihex -R .eeprom*~R fuse~R&:lockimain.elf main.hex
< 7
\)’\
Creating load file for EEPROI‘&)?)am eep
bidbnalutad®
avr-objcopy -j .eeprom —set-section-flags=.eeprom="alloc,load” \
—change-section-lma .eeprom=0 —no-change-warnings -O ihex main.elf main.eep || exit 0
Creating Extended Listing: main.lss
avr-objdump -h -S -z main.elf > main.lss

Creating Symbol Table: main.sym

avr-nm -n main.elf > main.sym



Size after:

AVR Memory Usage
Device: atmegal28
Program: 240 bytes (0.2% Full)

(.text + .data + .bootloader)

Data: 0 bytes (0.0% Full)

(.data + .bss + .noinit)

end
> Process Exit Code: 0

> Time Taken: 00:00

b4
Y o = a
1Wﬁﬂ!ﬂﬁﬂﬂﬁﬂ1ﬂuﬂ31%ﬂﬂwa1@

2
HuuaadI Compiler enusouilalilsu

IS dy = a 421
TUNITINYINUAND mmzu"lm error Glﬂ”] INAUU

66

= 9 Y Y Y
WWeaz laansn hex d iseudooudn

s ' A { 1 ¢ ) = [y
hex W@ 1@vz0gh Folder avirtest #0991 mainhex Guisatlagieazidonniolulamui

U

Y
aansaldllsunsuiiala'’ld
Y

W03 main.hex uﬁmsﬁ’aﬁc

[code lang="c"] 6') !5

- -~
:100000000(:9446000(:945Dooogﬂlamnnlbﬁ&ﬂ

:100010000C945D000C945D000C945D000C945D0O0EC
:100020000C945D000C945D000C945D000C945D00DC
:100030000C945D000C945D000C945D000C945D00CC
:100040000C945D000C945D000C945D000C945D00BC
:100050000C945D000C945D000C945D000C945D00AC
:100060000C945D000C945D000C945D000C945D009C
:100070000C945D000C945D000C945D000C945D008C
:100080000C945D000C945D000C945D0011241FBE67
:10009000CFEFDOE1DEBFCDBF11EOAOEOB1EOEOEFF7

:1000A000FOEOO0OEOOBBF02C007900D92A030B10756



67

:1000BO00D9F70E945F000C9476000C9400008FEF3B
:1000C00087BB50E220E931E044E058BBS0OE197E291
:1000D000F9013197F1F70197D9F748BB80E197E231
:1000E000F9013197F1F70197D9F7EFCFF894FFCFE6
:00000001FF

[/code]

d.
3.3.1 maaulisunsumanswauvginsail®add (Programming output on LED device)

o &
NQUYNUGIY
d J an
3.3.1.1 M3 mMnnesngilniniuoasd
4 4 ~ Yya 1 A
M3MYAeNgnadi (LED) 1¥111915811mM3A0U092995110000
Tagia lazae 1A 2 unufe guy faverting Output (319 3.19 A) uazuUU Non-
, 4 o 4 y
Inverting Output (3111 3.19 B) 0 19501317 3.19 B ietlousenassng 0 14
a2 [y d‘l Y aA a 1 =y 9
vaeaueadavzay Lavidetlonsonassny | liviaoaueadazanaing Sonldi ms
Houoonuuunse (Nostnycrling-Output) 416 U1 snduiuiioae1993a LN 3.19 A
o d‘ v d' ogl’ A d‘
msihauezilasunldnatningi i 319 B 1fufe Wetlousenassng 1 viaoa
an v q Q A 7 an o v a 1 d?
u,@aaﬂ%zﬁamﬂuﬂjj}ggzmaﬂaumﬁﬂz 0 wa@@é@aaﬂmﬂﬂmfamﬂummwwum
' O o - 5 & A yd {
Sonlan miﬂauaam@&lmﬁ'@ﬂﬁiﬂﬂa}a&é@utpw FI3Mstloueenuuyuiiiiun
HewnnmMstoussnuuuase 11992993 edia ldawnsodunsziavidn (Sink

U @

Yt 1 < A g ~ o
Current)hlﬂﬂf‘l’ﬂﬂﬁ“lmﬂizllﬁslﬂ’ﬂﬂﬂ (Source) ?JEJNU],Sﬂ@ﬂm‘u’ﬂ@]@ﬁﬂﬁﬂﬂzﬂmﬂigLlﬁ

o <

naoauoasatusnludosdunaasneuimsae luanyuzla



68

QUTRUT
D2
LED-YELLOWY
D1
LED-YELL W
” R2
330
R1
330
QOUTPUT —.

A B

511 3.48 A798197995110aDA1 Inverting Output (A) 1182 Non-Inverting Output (B)

<
3.3.1.2 mamuguenglulasneulinsamas AVR
= a 1A o J
maveullsunsuAaden AL NN AsnolInIaas AVR

Tumsmen Isunsiasean ludasnouInsames 92@991n15  Include

4
Y 9

A s Ly Y oV ] s
uily Header Tufienda 13t nsdiiddoanmsniunums lsaunesna
\ s v s . =
A4 9) mag&ﬂmﬂaaimam@s AVR vt include 198 Header “avr/io.h” %3

umseniy ﬁi’/’hﬁﬁff’uLms;uﬂmLﬁ%@%"lﬂmﬂaaimmaa%{ AVR ju

5l dtan i
@hm”l%gﬂgmmﬂﬁgﬂmnﬂﬂm&m%\ﬁﬁa
#include <avr/io.h>

o A 1 o a o

ﬂ1°ﬂuﬂ°ﬂﬁ1ﬂuﬁ3ﬂ1ﬂ1iﬂ1ﬂ1ulimﬁlum@ﬂqﬂiﬂiﬂﬂﬁiﬂiﬁ!ﬁai AVR
A' 9 ] o Y 091} 1 1T AAa 4 . 1 J
LW’Eﬂ“]N"IU"lIW]NG] Vl]llﬂiﬂﬂﬂ”li@]\‘lﬂ"lﬂQNii]ﬁmi’]i (Registers) YDIUNASNDTH

E4
YA 8 TA ANTIWNTALE

]
[

A 4 . . . o Y A

1. 59a1$83 DDRx (Port Data Direction Register) NTHHINNIHUA
a [ 79 Y S
Nemesdyain vosu lulasaouInsames 1dilums

' o o <3| a
#9000 (output) 3TV (input) ¥Afnualuasin 0 9
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I a o <3| a I J o I
Wusunataziinmyuualuasin 1 %ZL‘]JHLTZ)"WI‘V!@ AIDYN

Q

° s A 2 a ~ I o
NMUUANDTHN B V1N 0-3 L‘]J‘L!’E]“L!‘V!ﬂ uag vIn 4-7 L‘iJ‘L!L’E]WIV‘m
DDRB = 0xFO0; // 1111 0000

2a 4 . o Y Ax 1A

2. 39e1$93 PORTx (Port x Data Register) NMUUINNUAINDL
1 1 [ 4
d900n (output) tdra9een i lulnsnenInsawes wse
o = 42} 9 3 1A I A
MUUANITAIVU (pull up) Aeludremsaemdatly 1 Wewn
UNAN19METUAN (input) A10819 MIdemandIn 1 oenh

7 P

nosa B Wnl6

DDRBI= xF0;¥// 1111 0000

PORTB 40;1//.0100 0000

(% 1

(Portx Input Pins Address) Muthnsum

Y I

Ginput) @ /@) 8830 asuuniy Feeinso o Idudi
N NENDBNAT0 N A1T T UAANDTA B U1# 3
¢ DDRBEOKE) /LN 0090
A
'5) ~if (PINB & 0x08) == (g\a&oooo 1000
Nea [a02
1aginplula®®
{

}
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1
S TaLT AD[0. 7]
P PN Af5_15]
m 33
Z RESFT PowAR (22

PEN POURD s
. PEUALE jtie D1 D2 |
25 epuscumo - LEDYELLOWY LED-YELLOW
S FDISDAINT PEATOSCH |2
2L PDIRADNT? PRATOSCT f—id
L ppamxonTa .
]
L P04 PONES | R R2
j:']— POEHECK FEISCK - 330 320
o B FEIMOE! |t
2 X pprims FEIME0 [

Frodiacy

% EEADCE BRI 1A :E
S PF1IADC! PRAIOCTE [
2 FraiaDcz rETcCzoCTC |k
R:? PEAMDICE .
2L FRaADCATCR PEQPDAXDD |-
S PFSADCSTMS  PEIPDOTO0 fete
B FFEADCETDO  FEXXCRIAND fete

BEHADCTTON - -
e e R
S AREF L
£ s ]

ATWEGATIR

d‘ S o 11 J
317 3.49 A70819n136 anu lulasnouInames AVR

3.3.1.3 mswauiﬂsunsmummnmmmiﬂﬂelmmfnmsumwan (Programming input

from switch dev1ce with exté}ryl]\mterrupt) \)'\
nOuR ALY nﬂ]aﬂmn[maﬂa

a Jo
1. M50UNB5TY (Interrupt)
a Jo A v W ) a A
MIDUADITU  ABD NTZVIUNTVAIIHIEMINIUY 1sunsuilnavise
Tsunsundnihashaueg e ldasuuinuludiwvedldsunsuin1d
° Yq a S e ' ] ~ A Y a
fmua A luduaes sunszuIumstiazse liaannudssnsnatoRanaIa 910
d‘ [ o 9 c; csy Yo
msasrvaevou lvluTsunsundn Tasdmuaninnmsasivaeuil 1
a Jo a Jo o
o3 suuny UsznnueaduwasssululyIasaouInsamos

1 I
Azl 2 Usznnae
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@

a 4] I Y 4
1. 9UA0ITUMYUDN ( External Interrupt) (HUNIATINTDUTYYIUNTUNN
Y o
MnmMeuandl lulnsneuInsamos
a 4] I~ [ d‘
2. U3 UMelu ( Internal  Interrupt)  1uMsaI@OUTYYIUN

1 o a [ a o
Llﬁa\‘lﬂnuﬂﬁﬂluﬂlu'lﬂllﬂﬂGﬂ']ﬂ'N‘llﬁfﬂﬂﬁluVluiﬂiﬂ@uiﬂﬁma@i!@ﬂ

dUINR3 SUMEUBN (External Interrupt)

ﬂ158141,@1a:fﬁ"umfmam‘ﬂumi@1:n%ﬁauﬁaujmumﬁé’umﬂmﬂuaﬂﬁa
luTnsnouTnsames Ruveanasaman mmﬁ“luimﬂauimamaﬁfuq UYIN
(Taog 18910 Data sheet mmhlﬂﬂiﬂauimamaﬁfuq) ¥ Atmega64 iy
dumessumeneonldne PDO GNT0), PD1 (INT1), PD2 (INT2), PD3 (INT3), PE4
(INT4), PE5 (INT5), PE6 (INT) Liaig PE7 (INT7) laga 13150

£
o [ a A J o [
mwu@gﬂgmmmﬁmu ‘EL!ﬂﬁLﬂﬂ’E]‘L!L@]E]ii‘]_lﬂWEJU’E)ﬂllﬁﬁﬁ']quﬁjﬂLL‘UUﬂ\‘]ﬁ

1%

1. vaeNseaud o dlaeIng

2. yuznszaudamuilinouniaa
3. vaznvouuladvefawyaha (Falling edge)

[ P4
4. yuz Nvo TN IUTBIFY YT (Risillg cdge)

msmaygudalilnsneulnsaiaos AV,
dg} 9 d o \ 4
1. M3 6"uﬂmhaummﬁy%ngﬁaﬂmm"luimﬂauimamai AVR
Gluﬂm%uhli{{flﬂﬂmﬂlﬁ‘&@%ﬁmzéfm include 1@ “avr/interrupt.h”
tazMIRIMFIUUYeIR UADT S UMoUBNEIMTY Atmegac4 amnsamvualdain

59a19935 EICRA, EICRB, EIMSK lagwinvousazidamesne

1. FFamed EICRA wimuagluuuvesdynnamsiiadumos sy
INTO — INT3
a 4 o [ a a do
2. 59aa93 EICRB dzimuaziuunvesdyanansinasuaeisy
INT4 — INT7
== 4 o a S ya o
3. J9amps EIMSK  azmviuaiadlamsldoumassy  INTO —

INT7
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1 o 1 4 a v o o
Tagnoumsin s muanisdamesvesdunes sy azdeisondidaviga

o a Jo cf;' 1 =2 a Jo Y A 19 Y a
MIMUYDIDURDT SUNIHUANDY (3IMDIBUARS s uMeTudae) e lildine

9 o o o 9 o o . A a o . A A o
MIFoUAUYIMAN Taglsmida cli 1ongad RO ULAE sei IWRITUIIATY
a -4
DUNDITL

f10819 MIRMUAAIDUADSFSU INT3 (PD3) 11ae INT4 (PE4)

#include <avr/io.h>

#include <avr/interrupt.h>

cli();

EICRA = BV(ISC30)|_BV(ISC31); // INT3 is rising edge

EICRB = BV(ISC40)[ BV(ISC41); // INT4 is rising edge

EIMSK = BV(INT3)| BV(INT4); // INT3, INT4 is enable

sei();

domamsinatuvod i 85 5uin Tsunsuagimsnss Taaluiad
U5IRANDIB N0 ST DS (OIS S e FadnsuBwne S umeuentiy
AT SunANDT e

@ 1

Y
INTX_yect uazmmmﬁﬂfﬂ%’qm"lﬁﬁqmamma'lﬂﬁ
A

"3 248°
ISR(INT4_V6QP 1aginalulad®
{
/..



11
2 g AOMT]
B quz T RE]
A rEsET PLONATR
A 1%en PGWRD
AGLULE
2 | ppoecLanm
Z | pp1snAnT AGATOSCE
S poamANTE AGLTOSCH
£ | poaTHD1aNTS
2| poaaci rEnSE
A L poses PEISCH
2 poami AEZMOSE|
2 L ponTz PEINED
PEWOCO
B { promoco RESOC 1A
A prmoc PREOCA
8 pranocz RBR.OCZOC I
2 | pramoca
S pripocuTck AEPOLRED0
£ premocsTS PENMOOHT:00
2 | prepoceTOO PEEE HIRIND
2L prmoctTon PEIOCIAINA
PEROCIRANT ¢
L PP PESKOICICANTS
L Py PESTHNTS
LS Y RELICINTT
IR

()] (M

LED-Y"ELLOWI LED-Y"ELLOIN

R1 R2

I s al

_I 1
I
=il
¥
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d' @ v 1 2 I v 4
§1J‘Vl 3.50 @]’Jf)ﬁﬂx‘lﬂﬁﬂﬂﬁ’mclfﬂﬂlliﬂﬂiﬂ@ui‘ﬂmﬁ@i AVR

U

<
7

e - 2 46
Ny Taumnfuia‘d?“

N
o O

!
NCO

O
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3.3.1.4 M3 WeUToa13Y03aoYNINAIUNI UART (Programming serial communication by
UART)

a s
TIE]BQ‘WH‘%TL!

YA 1

1. ﬂﬁﬁ’i)ﬁ”li"ll@ﬂﬁl!ﬂﬂﬂﬂﬂiﬂ( Serial communication) mﬂﬂmiaummummi

u

[ 1

mmﬂmyammnNwasngﬂumiﬁammumum mﬁ:nmawau‘,ammﬂ 1

4 o 1 1 o o a 05/1
luddesldndyanalumsduniuiauianiuane 8 vl

O a
LW'OVI%“"Q@%'IH'JHQMH‘M@@QNﬂ'liﬁ't’]ﬁ'l‘iLL‘].IU@UﬂilIL‘UﬂJT’H'JU

ﬁmmmﬁﬁamiuuumgﬂimz%mﬁ'ﬂumunmwuaﬂmnmz amnsodald nand

A do Ay Y A < A Ay '
fﬂiﬁﬁ]ﬁﬁ!m‘ut’]lgﬂillﬂENil"lJ’E‘]ﬂE]EJLi’E']\3ﬂ’ﬂll!i’ﬂuﬂﬁﬁ’ﬂﬁﬁﬂuﬂﬂﬂ’ﬂ!mﬂﬂ]uWH

A a A A Y [
Llagﬂﬁ'l,Wllmll'Nfl]fl'l,W'ElllﬂﬁQﬂ'lﬁﬁ'ﬂﬁTiLl‘]J‘U'ﬂigﬂﬂJcl‘VilﬂuLl,lI'Uﬁ]J“LlTL! ﬂ\izl;‘]J
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| [y (W | Y

i e e e e L
e L e L e e
| |

b

517 3.52 081 A o 15 Toyan IV YNTY
d' 1 &
E‘ﬂlm‘ﬂﬂﬁﬁﬂ?ﬂiLLU“]JE]L}ﬂﬁiJ%‘” ISINILG)

A a Woa = = o A 1Y A (= "o
- MITDATUUUNAN WA (simplex) %QﬁWN'ﬁﬂﬁUﬁﬁ@ﬁQllﬂLWﬂQﬂﬂTQLﬂfJ'anuu
- ﬂ15ﬁﬂﬁTillUUﬁﬂQV]”l\iﬂ'j\iﬂ@liW (ha*fduplex) “]Nfﬂiﬂﬁﬂiﬂllauﬁﬂl‘lﬂuﬁllﬂ‘w3®1]ﬂu

- ﬂ1iﬁﬂﬁ1illﬂﬂﬁ9’m1ﬁmuﬂ@‘5] (full duplex) Gv%m{?u15muua“m"lﬂclunmmmm

“ng THUlnnfuIaﬂ"‘

2. ﬂﬁ"c’fﬂﬁTiﬁU@i\lau‘U‘U UART

. ) . .
msdomsvoyauuy UART iumsdeaiseynsulugiuuy full duplex als

v Y v 1Y & S

¥ Rx Jumsivveyauaz e Tx  lumsdeveya  ms@easaziiunyuy
Y

Asynchronous #91iU9 lifndayanmlums Synchronize Yoya ldehesvuazihe

1o & A 9 9 ] < E ]

audutlunvzaesizluunvesdoyanas anuslumsdeas msl¥au UART o

9 Yo A A 3 Y
Lfﬂll'ﬂ1J53Qﬂﬁslﬂfﬂ‘l_lNW@iﬂWHﬂWiﬁ@ﬁ'ﬁ’ﬂHﬂﬁJuUU RS232 #1589 RS485 Lﬂuﬁu
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9 A = @ dy
JUuVVOIURYA (Frame format) 1umMsH0a13v09 UART dziigilunudail

| FRAME |

(IDLE) \ St/ 0 X 1 X 2 X 3 X 4 X[5]X[5]X[?]X[e] X[P] /sm (sp2)\ (St/IDLE)

3 1/# 3.53 Frame format

I v o A = o A v 9 a1 & .
- IDLE L”]Ju’c’fmazsumﬁzﬂuﬁﬂqumVlulaJiJmﬁﬁumaﬁmea Unaianilu high

15 U

I~ A A a T Q)
- St (Start bit) (HuiiaFuauvedoya dnatiauilu low

1< 1 1 )
-N (1 - 8) lumdoyavouadz

. .. 2 Y Y v o A Aa
- P (Parity) Lﬂuu@1Uﬂ13@§3ﬂﬁ@ mgﬂmwawayaiﬂmeSu‘Uﬁnumuwmm

A

151 mﬂummuﬂm@ﬁ

E4
a A

F4
Uadudadeyariotess il 1 vi5e 2 Daduegnumstivua Anlndsy

- Sp (Stop bit) 111

A3 high

mimUﬂumﬂ"lubiﬂauimmam AVR f
1. mmauiﬂmmi@ﬁmu UART maa”iylgg%uimamai AVR
Tassadramsmaiuves UAmmﬁLquegalzm wildanyug aegy
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DATA BUS

UBRR[H:L] I
0sc I
¥ I
BAUD RATE GENERATOR :
¥ I
['svnc LoGic — |
ol conTROL [ XCK
TransmitteF:
. T
UDR (Transmit) CONTROL |
ARITY |
+ ™ sENERATOR |
TRAMSMIT SHIFT BE ER PN I
A'D—v‘ ANSMIT SHIFT REGRHER < conTroL [ % Tl
N ______1
Receiver |
R |
CONTROL |
|
RECEIVE SHIFT R=GISIER 1l il I RxD
o EREE S . : rREcovERY [ conTroL [
7 |
— |
e [
|
______________________________ |

UCSFBE

=il IS;'II\.H"'D
54 Tn599519M 5911911V UART

519 3

Y

I~ [ [ o
MngUAuunazAu a1 UART 499 ATmegal281 925095 UMIH1MLDL

A a 9 A A ] = A 9 . 9
Synchronous IVUIANAIBH 3013801 USART Tagazliul XCK 1ivol%11ms Synchronize 903ya

1 d.dy 1 = o 1 qa.;‘ aa s A y v
ua Iy na R mIzmMs MUY Y Asynchronous NMUU FIFADITNNYIVDINUNIT

#11911U09 UART 2230

g5

R

53903 A8nUAD UCSRNA, UCSRnB, UCSRnC, UDRntIag

d! aAa 4 1 v A 9 d‘ J [ dy
UBRRn $33930ADTHUAASAINVTUINANNCG AU

. 3 aa Jaq Yo ]
- UDRn (UART I/O Data register) !‘]JL!Si)ﬁmﬁ)i%i%immzﬁﬁ"ll@ﬂ;!ﬁ
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Bit 7 6 5 4 3 2 1 0
RXB[7:0] UDRn (Read)
TXB[7:0] UDRn (Write)
ReadWrite RAwW RW RMW RAW RW RW RW RW
Initial Value 0 0 0 0 0 0 0 0

ﬂﬁ 3.55 UDRn Register

- UCSRnA (UART Control and status register a) Lﬂu'%’%mm%{ﬁ“l%”lumimmumi

1 v
MOUUATATINADVADIULAI YD UART H93i510a218eaueelinn1es aail

Bit 7 5] 5 4 3 2 1 o
| RXCn TXCn UDREnR FEn DORN UPEN u2Xn MPCMn | UCSRAnA
ReadWrite R RAN R R R R RAW RAW
Initial Value 0 Q 1 ] 0 0] 0 o
31 3 SRnA\Register

9 4 =~ 1

I a o <3| A Yo 9 ~ 9 Y
1. RXCn Lﬂuﬂ@ﬂﬂﬂﬁﬂﬁlug’;ﬂlﬂﬂﬂ1i'§‘1JGl|'E]llﬁ Cl)'\‘]"l]gll‘ﬂﬂﬂu 1 Lllf]hlﬂiﬂ"llflllaﬁﬂﬂiﬁ]ﬂuaj

2. TXCn Lﬂuﬂﬁﬂ@ﬂﬁﬂiu”ﬂlﬂ\iﬂﬁ?N"’ll@iJﬂ %wumuﬂu 1 mam%’auamimﬂmaﬂum

k1)

mmmmmaam%xyﬂuamn 0 "lﬂiﬂaﬂmmﬂu\)i%ﬂﬂ 1 Wiiai

3. UDREn Lﬂumuaﬂﬁﬂﬂ&%ﬁgﬁmwm@%mmum sudoy aiwmwa‘lﬂm%

9’

19 14

w3e Ll ardlavziiluanin 1 iiondeuiiaydedoyald
I a v 9 AAa £ a = S~ a
4. FEnifluiiauenaoiuzueimssudoyanaana1adaunaain Stop bit iauiluasdn o
I~ a [ @ ] i ] [ 1
5. DORn iilufiavenaniuzyoimsains lasudoyan vt Tashda lildemdoyamn
aa 4
000 11910391893 UDRn
ad Yy
6. UPEn iufiauonanufianaiaiionsinaouns auad lugndops
Y A g o < A v 4 2 VYA
7. U2Xn Lﬂumﬂ"lﬂumsmmqumml,sﬂumiﬁamﬂwlfwmu 2 19110135
o [ A
Mvuaauiluaoin 1
Y a A o 3 4 '
8. MPCMn Hutian 1Flumsimua ity Inuamsdoasuuurateniielszuiana
. I Aa P 9 o
- UCSRnB (UART Control and status register b) (Ju33aaasn 14 lunmsniugumainny

1 E4
HAZATINAOUADIULAIY VDY UART F9l51002198Av090AA197 Al
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Bit 7 <] 5 4 3 2 1 0

I RXCIEn TXCIEn UDRIENn RXENn | TXENN UCSZn2 RXB&n | TXB&n I UCSRnB
ReadWrite R R RwW R R R R R
Initial Value 0 0 0 0 0 0 0 0

‘l.lﬁ 3.57 UCSRnB Register

~

a o y Y
1. RXCIEnL“]_I G] 1Wuﬂ1ﬁﬂﬂ1ilﬂﬂ@um@ii‘1l‘lﬂ Lll'ﬂll U E]iJ"ﬁLiEJ‘]JiﬂfJLLa’J

° = aAla Ju J Ay 3 A 9 Y
2. TXCIEn L’]J‘Ll G] 1%u@1ﬂuﬂﬁmﬂ€lumﬂiﬂ\m Lil’e]ﬁﬂell’ﬁmvmﬁii]ljﬂﬂiﬂﬂlm’g

a

o YA ala o o d' aAa 4 9 ()
3. UDRIEn L’]J‘LHJG] 1%u@1ﬂhﬂ13!ﬂﬂﬂum’ﬂiﬁ/\m 1391993 UDRn Wi’ﬂil’d\iﬁll’ﬂlqua

4. RXENn Suiiafiiiviualy UART annsosudeuald

u

a

5. TXENnndJumﬁﬁmmWUART WA IUoYa 1A

U

e
e

[ v [
d(lﬁ/o o — =)

6. UCszn2 Wudaitldivuainnui@ueindoaslu 1 ase

3 a A o A
7. RXB8n ludiadoyai las s

8. TXB8n Wuiiadeyanldduiiy

U

9 a a

UNIWNVLIATEYANY 8 e
9 a a

FANVIATONANY 8 TR

QU

- UCSRnC (UART Controland stattis register C) Lﬂu%‘%agﬁa§ﬁ1%'1Uﬂ1iﬂauQumi‘v‘inm

Llﬁ”ﬂi’mﬁﬂﬂﬁﬂﬂl”ﬁaﬂﬂ U893 UART “INiJiWEJawl,@EJﬂ?JFND@W]N“] mu

'% N ) Ar.o
Bit 7 g 4 3 2 1 0
| UMSELn1 | UMSELNO | UPMni | UPMnO | USBSn | UCSZni | UCSZn0 | UCPOLn | UCSRnC
Read/Write RAW RAW RW RW R/W RW RW RW
Initial Value 0 0 0 1] 0] 1 1 0

517 3.58 UCSRnC Register

U

1 1 2
1. UMSELnl, UMSELn0 WuiialumsidenInuansdea1sved UART Gaiifiaviua 4

4
TruanIuAIA19e A9l
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a =
A5 AsAIMUALUNA lUNISARaFT

UMSELn1 | UMSELnO Tvum
0 0 Asynchronous
0 1 Synchronous
1 0 Feserved
1 1 Master 5P

57 3.50 mspanka Inualumsdoas

I a A Qdy A 9 & A
2. UPMnl, UPMnO Wutalunist 'i‘]_ILL‘]J‘]JWﬁ@]LW@Gﬁ’Ji]ﬁ@‘]JGIJ@M“ﬁ SFIVSUATN N

v
=
N

% ad
TR THEAWITR

UPMn'1 UPMAO T
0 4] Disable
0 1 Feserved
1 0 Even parity
1 1 Odd parity

d‘ o Qdy
ETJTI 3.60 MINUUANITA

I a o ° .Y g a = a Y a
UsBSn iiludiaTumsimuaiiuau Stop bit auiluaedn 0 9l 1 e duiluaedn 1 92
W2 i
UCSZn1, UCSZn0 53009 UCSZn2 Noglusiames UCSRnB vzshmhiiluns

[ 9
ﬁmum‘hmuﬁmm%’amﬁﬁamﬂmazﬂ%’ﬁqmin

U
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BI151N MTATWUAT U’Tﬁ{ﬂ}‘fﬂ

UCSZn2 | UCSZn1 UCSZn0 muﬁﬁfﬂgﬂ
0 0 0 5 115
0 0 1 6 1M
0 1 0 718
0 1 1 8 1if
1 0 0 Reserved
1 0 1 Feserved
1 1 u Feserved
1 1 1 9 1R
(/)

N Jehoni gmy fmdoya

P

| a { o v o J ' o a 8
5. UCPOLn 1luile ”mwmmmauwumzmwﬁf\mmmz anuuIwm sl

Tviua Synchronous Mdﬁ}!ﬂ 1§ Iu‘aéas\)

- UBRRnL, UBRRnH (UART g&@ﬂme register) /U3 demaoIn1Fimuanus 11y

A & oA o 9 = o Y] d v [ a A Iya o
ﬂ”l'iﬂ"ﬂﬁﬁ“lﬁﬂﬁ/]ﬂ?ﬁﬂﬂ@]@ﬁllﬂ’ﬂi]ﬁ‘hwu‘ﬁﬂ‘]Jﬁ'ﬂJuﬂJ”lmu”IWﬂWﬂﬂ@uﬂlﬂG]ﬁJ'VINTLl
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A1FMNAITAIUINAT UBRR 970 Baud Rate

Tvam

ANTATUD

Asynchronous (U2Xn=0) | UBRRn =

Jose
16B4AUD

Asynchronous (U2Xn = 1) I'BRRn = fﬂi -

- BBAUD

3111 3.62 N15A 112471 UBRR 910 Baud rate

4 d' v a Jd
518ﬂ1§@ﬂﬂ5ﬂﬂ]ﬁ)ﬂ!ﬂﬁ)x‘l'3ﬂﬂ J’I‘N!ﬂuﬂﬂigﬁﬁﬂ

@

[u—

8.
9.

@ _ad.
sssfmmu YUIA V4 AR VINNINS%

10 Toviy
10 To¥y (1206), 17
220 Tovi (1206 )4t

c, Meh
470 Tovin 147
680 Toru
1 nlaTeu (1206) 12
47nlaloviy 26
10 nTaTo¥y (1206) 4 &2

10ATalevin 169

!
&

. 246
. amnnluiaﬂ"\

187

10. 10 alalevunuuneniisumld 16
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220 Tulasvhsa 16 Toad 6 6in

2. 047 luTasvhsa 46
3. 10nlavhsa 281
4. 22 01avhia 281
4 d! v o
gUnsalansnadni
1. ATMEGAG64 %139 ATMEGA128 167
2. DS1820 107
3. DS1307 1972
4, 74LVC245 1972
5. LMI1117T33 187
6. MAX232 107
7. MMBT3904 1972
8. B772 1972
9. LED @uaq,aie) 2 R
A
U
1. o nueadauLIa 128x64 161
2. A3AADA 16 MH2 1;51“)3
- A
3. Asafoa 32.76?551 f) )a‘.’\)m
4. AoUEINADS 40 41 maﬂlnnhﬂaﬂ * 1
5. AOULNIADS 20 U1 16
6. ADUTINIADTVII0 4 161
7. ADWTINAOFY190 2 161
8. AGUDIAVUIN 4x3 16
9. @Insnaanlaoudy 102
10. Yaros 5 1aa 102

11.

=) J 9 [
HUSMNT 3 I’J’d@l‘v\liﬂlﬁ\‘iﬂﬂ! 1 Yo
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A A
s1emsginsaioug Nifeados
1. ya u-dq Yoya RS232 uuul¥ae 19

2. uuaas 6 1aa 1 uewil 1 deu

U

35 gasu-as Yeya RS232 nuulime

317 3.63 90 1< daye R$232 w50 31 ET-RF24G V1.0
¢ NARERERRRY o
6. alelalal A
13 VY ' @ < -~ é ) @ 9 o
%A 3-89 Voya JU ET- W-,%ﬁﬁﬂﬂé@a?converter dwmsulyuilasdyaw

' . o 19 . o
3¥NIN RS232 1ag RF-Wireless IagTuTnuanisniauvesmsaadoya (Transmitter) 9291
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Y A o 9 s A Y o {
1’71!1ﬁiﬁ)i‘U"UﬂHaﬂWﬂWﬂiﬁﬁﬂﬁ’lﬁ@HﬂiM RS232 21001 RX umuﬂmﬁmuqﬂmmmﬁ (GFSK .

) daoen T Tuene nag luTnuaiy (Receiver) %@ ET-RF24G V1.0 agiminiaoonsiady
o, o H 4 [~
Yoyainogluzlvesdynamnaud (GFSK) 1indu RF iiveutlasnduiiiudeyauuy RS232

davon ldman TX 1ddne
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RXD

TXD

[ S T P
O 000

GND

LLHA PIEPUE)S IO TETSHU

519 3.64 M13vioaY

UG

351 MSNaMNSlT 309 ET-RF24G V1.0

=
¥ ]
o

+VCC
O [ 3]
RXD ; g
= =
=d: | &
: o 1 =~
3
N
-

(r

[} zﬂ' 9 1 1 J
Il RS232 e lduvassiennuesaluInsg

& g ° 1 . ] 3
M3 lFanululnua setup mode, Fa1il1 13111915111 119A1 Configuration #1499 TuATAY

Y
AR HuaznseRi1sawny lsunsy 4B

o < o
mmﬂmuwaaﬂwgmmﬁmuzmﬁmm

= o A A 9
UNTANDIUNIDLVYUVDYA

[

AUUDIA OD

A gy Y
24G_V1.EXE” 1ia191g Inua Setup 4a7 9%
59 LED STATUS Aaai1ua9egaaoaal uatilo

aﬁnmmm LED STATUS 3992032 W5 A1

Tarzveamsdedona e 10ehiiinIss Ve UaNan1-LED STATUS 1Anf190ganoniial

@,

O

RUN

SETUP

Hi— SETUP MODE SELECT

POWER STATUS

SETUP MODE STATUS

517 3.65m3donTrnan13119u dm5uMMuAA1 Configuration (Setup mode)

Y H ! Y
msfmuaniuszdesnseivazidunseinnueglu Setup mode iy Tagen

' qaj Yo [~ A o A A o Qs/l J
GING]uu%gﬂGlGIfmﬁ'i‘UuJuN’é)u"l"uslum‘mNmmmm‘imiummz‘lﬂagiu Run mode AdUUNDU
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v ] 9 ]
M3FudnldnunTealuafwusnalsazAeainmIfuaA1ved Configuration A4 Taetile
o 1o A 1 . ~ 9 Yy < A o
MU UAANIAUADNANG) VDI Configuration LTYVIDULNT ﬂﬁ']ll']'iﬂlﬂaEJuTWiJﬂﬂ’]TVI’N’]u“U'ﬂQ

A [~ 9 1] a A Yo o A ) = 3 =
A1n3509Na VT U Run mode Wi'ﬂi]ﬂ‘]_lﬂ'lﬁ1]ﬂuh/\l‘Vlﬂ?ﬂiﬁﬂﬂﬁjlﬂiﬂﬂ%ﬂﬂlmgﬁuﬂ MMNUU

Sudusie Il udunsealmi fezawsaldanldaum Configuration fitmua13uda'14

(3

=)

U

352 e VDAV Configuration

EUE|RF 2.4 GHz (RS5232 <-—> Witeless Convei1ér) Versio B =10] x|
SETUP CONFIG MODE |TEST RUN| MODE | HELP MODEl

—User RS5232 Baudrate tup Communication Port

1200 BPS m Port Select ICOMI vl
" 2400 BPS T us |- nnect Ready
4800 BPS
Code || I-RF24G V1.00
* 9600 BPS

~ 19200 BPS | Close |

'RF Data Rate / :\D D Code
@ 250 Ebps Data} t

1 Mbps Data

~RF Operation Mo

 RF Raceivs only ‘ ."! I[J]ﬁoc‘.c

 RF Transmlﬁ) Qnly J j
f/BE futo pire aﬂ]aﬂlnﬁhﬂ&m{tter ID Code |E7'—

“RF Power Gain
¢ -20 dBm (Min)

¢ -10 dBm q] 3]
-5 dBm
& +0 dBm (Max) RF Frequency Channel |0

Select RF Frequency Channel

SAYE CONFIG | READ CONFIG |

317 3.66 :nJu,mJTﬂmﬂiw%mmumﬁuﬂm Configuration
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9 v o ' 3 @ 1
User RS232 Baudrate 19dwm5uivuasinnuiilumssodedoyaniesdy RS232

2 A A o 1 = o 4 =
m@mami@ﬂummwmamagiu Run mode “]i\‘]ﬁﬁﬂiﬂﬂ'l?mﬂ]lﬂ 5A1n0

1. 1200 BPS
2. 2400 BPS
3. 4800 BPS
4. 9600 BPS
5. 19200 BPS

v o

o <3 @ 1 4 %

RF Data rate 15d1m5uivuannuialunmssudedoyan1sdu RF vounTod 49

9 o Y A v A © Iya A v A0 o <3
wdosimualiniomnns a1 Nigiinldaadedomsiu Inoasanusalums

Y

[ [ 1 1T W o 1 I~ 1 1Y
SudatoyadIu RF 130 RF Data Rate Hiaumnuiug 1M muaaianmsiannuos

1 T 9 Y] 9 1 o 9 =
liansodadoyanuld Taoan RE Data rate @1mn5afvuald 2 Ao

1. 250 Kbps

2. 1 Mbps

RF Operation mode 198115 11tA yiuatouATes Fsaunsodmuanthiin
wawla 3 uuw fie
I. RF Receivel only ﬁ"Jumsﬁmuﬂﬂfﬁmémﬁmﬁ'wﬁLﬂuéhﬂi'eﬁ’u%’auua
maé’ﬁ?&gLﬁmﬂﬁﬂu%gauwﬁgz uazdvon TUnadiuan TX voq
RS232 ﬁaaggf?ﬁﬂmmu‘aﬂ ’
2. RF Transmit only ilumstmualiiniesimehiniluihesesudoya
Madu RS232 1109 RX ieldsudiudoyauuy GFSK uazdsoon i
NIAY RF Anoaa
3. RF Auto direction 1JuUm3ifmnualuuamsiauuuy Half duplex 2
firn Fansoadu TnuamshaussniumsSuiazdedoya ldie

Tagon Tuiia
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RF Power gain /1M 3fnuai&aaauedlans RF Power nFlumsdadoya Tagan
+0dBm Lﬂuﬁwﬁwé’qdqqaqﬂ a7 -20dBm rﬂumﬁwﬁqdw‘hqﬂ Tagaunsomviua’ld 4
v A
52AUAD
1. -20dBm (f1a9a361g)
2. -10dBm
3. -5dBm

4. +0dBm (faaeagaga)

& o ! o .
RXD ID Code 1i]1577a ID Code v30504 11 T1iuavosmssudadoyanin RF Tnailo
[ v
e udaziimsdatoyaoenlinig RF Tuaziinsszynuneay ID Code ¥4
Y o o 9 9 ! Y @ A o Y 4
ausus llnugadeyadioade daunediuivilesudeyanInaIu RF 14
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4
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1 1 QS/, N o 1
udrdeeennedn REstasa1 TXD 1D Codg %ﬁ%u)mamwuﬂ"lﬁ 256 A lugduuvves
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U
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File Edit View Call Transfer Help

D& =38 B

Telecommunication Engineering
26082010 09:57:35 27.0 C
26082010 09:57:40 27.0 C
24082010 09:57:45 27.0 C_

Connected 00:00:32 Auto detect 9600 8-N-1 SCRO CAPM NUM | Capture | Print echo

&

51 3 WA RS232

f
7 )
A f‘llllll\\ o

o) - 2
Nengginalulad®
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3.3 weauldsunsuaie Programmer Notepad 1) WinAVR

m3weuTdsunsunm C $9ufuld¥ AVR-GCC Compiler. Programmer Notepad 111

Freeware Neninsnand Imanunlgau Tag lidesdian14i1ela

Y
o ) o . 1<
1. vuaeuusnliiimsdalysunsuudndon Plain text 11y C / C++

1= 1= o
5 [ R
L

s

=T L] el
W o

¥

317 3.42 nfl oA Tums e

9
weuTdsunsudua a1 1iedior

% @
#include "avr/io. A,
7 D

#include ”util/delay.lgnfn é‘ulnnru‘a{\’c\?

int main (void){

/* set PORTB for output*/
DDRB = 0xFF;

while (1) {

/* set PORTB.6 high */
PORTB = 0x20;
_delay_ms(1000);

/* set PORTB.6 low */
PORTB = 0x04;

_delay_ms(1000);
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return 1;

o sA .
2.91017U Save 1Wd%¥971 main.c

udras Project Group TvsiTae 11 File > New > Project Group

&% Prngrammer's Notepad - [maip.cl

Edit View [Wools W

D_

= Open... Ctrl+0

|_| Default Ctrl+N
Project

Project Group
Cpen Project(s)...

31 anguTilsion
Y .
@3N Project Group

. - - .
N899 a9 Group 1a7 Glﬁ’gd @smaﬂﬁumﬁ New Project Group> Add

New Project > OK #1431/

A lgl| Ve i Priject

Add Existing Project. ..

Rename

51 3.44 msadeTi)sen

New Project Group > Add New Project
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Browse For Folder

Select the root folder for the search:

= (L) My Decumnents -
® [ 30 _SPEED_vi0

[ #;ﬂurm

. |i"""_'@'!|'t .
Iii MaketewPolder | | ok || coned | _

anulda Talsian

Y ) '
Fa¥oLaaDN Folder Nerd1a 1Anoumnil

Ma991n1U Save Project Gr. 319§ Make Tag'11/t WinAVR-20090313 >

77 \=S /]

8 Hey Emacs, this is'a- = makefle -~ e
iR Makefile Template sitten b Enc B, WﬁmﬁgWun?:h. et al

# \

# Reheased Puabibc D onmsin | (0

| A
:Adﬁmd i ’ his makefle was witten by 90

8 Peter Fleury

A
# Tim Herigan nﬂ-, > " ‘ 9
# Colin O'Flyrn a *
B Reines Patornmel aUInn u

B M arkis Pialf

# Sander Pool

H Fredenk Rousau

& Carlos Lamas

&

# On command fine:
-3

H make all = Make zoltware,

]

8 make clean = Clean oul buik project files.
]

: miake coff = Corwant ELF to AWR COFF,

w4

<

314 3.46 ihena Mfile

k4 ] k4 E4
910131 117 1y Makefile > Enable Editng of Makefile 91nul# S und luasil
Main file name: main

MCU Type: Atmegal28
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Output Format: ihex

Optimization level: S

Debug Format: ELFE/DWARF-2 (AVR Studio 4.11+)
C standard level : gnu99

Programmer : avrisp

Port : com1

3 o o o ] 1 .
910174 Save W& et e Path 718a%34 Project Group

3 a A | . o = 4 . 9
NI AANYNA avr test > Add  Files uaziims@enid mainc $nlu
A ] <3 ‘o’ | 1< A 1 o 0911 o
Project tazdon 1 Wldnvialylanae Tud Makefile nl3tmudnunaiuny ntiusiimsud lu

Makefile 11f1/asu F CPU = 16000000 Tnflsdonon (9198990 XTALNUBIANAa0Y) Han |

Yy A
GmnguaNu

€ Proc iam ner's Notepad
) Fla-aVielyt g bolgy Help

51/ 3.47 73 Save TWa luldaviwmis Path #18@319 Project Group

o v A o ' A .
ﬂ’EJiJh],WﬂI‘lJSLLﬂﬁJ ADUDUININT Clean NoU IAg@en Tools > [WinAVR] Make Clean

Y
Wan15 Make Clean 9491

> “make.exe” clean



begin

Cleaning project:

rm -f main.hex
rm -f main.eep
rm -f main.cof
rm -f main.elf
rm -f main.map
rm -f main.sym
rm -f main.lss
rm -f ./main.o
rm -f ./main.Ist
rm -f main.s
rm -f main.d
rm -f main.i

rm -rf .dep

end

> Process Exit Code: 0

> Time Taken: 00:01

Y

N\
/lk

/

., Y &

'7‘-’ Taumnluiaﬂ"‘
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210 URIMT Makefile 1o Aon'Iwd 1Wd mainc Iaeidon Tools > [WinAVR] Make

¢
All wamﬂmmau"lwa

> “make.exe” all

begin
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avr-gcc (WinAVR 20090313) 4.3.2

Copyright (C) 2008 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
Compiling C: main.c

avr-gcc -¢ -mmcu=atmegal28 -I. -gdwarf-2 -DF _CPU=16000000UL -Os -funsigned-char -
funsigned-bitfields -fpack-struct -fshort-enums -Wall -Wstrict-prototypes -Wa,-

adhlns=./main.Ist -std=gnu99 -MMD -MP -MF .dep/main.o.d main.c -0 main.o
Linking: main.elf

avr-gcc -mmcu=atmegal28 -I. -gdwarf-2 -DF CPU=16000000UL -Os -funsigned-char -
funsigned-bitfields -fpack-struct -fshort-en =Wall -Wstrict-prototypes -Wa,-adhlns=main.o -
std=gnu99 -MMD -MP -MF .dep/main. main.o —output main.elf -WI1,-Map=main.map,—

cref -lm
Creating load file for Flash: main.hex
avr-objcopy -O ihex -R .eeprom*~R fuse~R&:lockimain.elf main.hex
< 7
\)’\
Creating load file for EEPROI‘&)?)am eep
bidbnalutad®
avr-objcopy -j .eeprom —set-section-flags=.eeprom="alloc,load” \
—change-section-lma .eeprom=0 —no-change-warnings -O ihex main.elf main.eep || exit 0
Creating Extended Listing: main.lss
avr-objdump -h -S -z main.elf > main.lss

Creating Symbol Table: main.sym

avr-nm -n main.elf > main.sym



Size after:

AVR Memory Usage
Device: atmegal28
Program: 240 bytes (0.2% Full)

(.text + .data + .bootloader)

Data: 0 bytes (0.0% Full)

(.data + .bss + .noinit)

end
> Process Exit Code: 0

> Time Taken: 00:00

b4
Y o = a
1Wﬁﬂ!ﬂﬁﬂﬂﬁﬂ1ﬂuﬂ31%ﬂﬂwa1@

2
HuuaadI Compiler enusouilalilsu

IS dy = a 421
TUNITINYINUAND mmzu"lm error Glﬂ”] INAUU
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= 9 Y Y Y
WWeaz laansn hex d iseudooudn

s ' A { 1 ¢ ) = [y
hex W@ 1@vz0gh Folder avirtest #0991 mainhex Guisatlagieazidonniolulamui

U

Y
aansaldllsunsuiiala'’ld
Y

W03 main.hex uﬁmsﬁ’aﬁc

[code lang="c"] 6') !5

- -~
:100000000(:9446000(:945Dooogﬂlamnnlbﬁ&ﬂ

:100010000C945D000C945D000C945D000C945D0O0EC
:100020000C945D000C945D000C945D000C945D00DC
:100030000C945D000C945D000C945D000C945D00CC
:100040000C945D000C945D000C945D000C945D00BC
:100050000C945D000C945D000C945D000C945D00AC
:100060000C945D000C945D000C945D000C945D009C
:100070000C945D000C945D000C945D000C945D008C
:100080000C945D000C945D000C945D0011241FBE67
:10009000CFEFDOE1DEBFCDBF11EOAOEOB1EOEOEFF7

:1000A000FOEOO0OEOOBBF02C007900D92A030B10756
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:1000BO00D9F70E945F000C9476000C9400008FEF3B
:1000C00087BB50E220E931E044E058BBS0OE197E291
:1000D000F9013197F1F70197D9F748BB80E197E231
:1000E000F9013197F1F70197D9F7EFCFF894FFCFE6
:00000001FF

[/code]

d.
3.3.1 maaulisunsumanswauvginsail®add (Programming output on LED device)

o &
NQUYNUGIY
d J an
3.3.1.1 M3 mMnnesngilniniuoasd
4 4 ~ Yya 1 A
M3MYAeNgnadi (LED) 1¥111915811mM3A0U092995110000
Tagia lazae 1A 2 unufe guy faverting Output (319 3.19 A) uazuUU Non-
, 4 o 4 y
Inverting Output (3111 3.19 B) 0 19501317 3.19 B ietlousenassng 0 14
a2 [y d‘l Y aA a 1 =y 9
vaeaueadavzay Lavidetlonsonassny | liviaoaueadazanaing Sonldi ms
Houoonuuunse (Nostnycrling-Output) 416 U1 snduiuiioae1993a LN 3.19 A
o d‘ v d' ogl’ A d‘
msihauezilasunldnatningi i 319 B 1fufe Wetlousenassng 1 viaoa
an v q Q A 7 an o v a 1 d?
u,@aaﬂ%zﬁamﬂuﬂjj}ggzmaﬂaumﬁﬂz 0 wa@@é@aaﬂmﬂﬂmfamﬂummwwum
' O o - 5 & A yd {
Sonlan miﬂauaam@&lmﬁ'@ﬂﬁiﬂﬂa}a&é@utpw FI3Mstloueenuuyuiiiiun
HewnnmMstoussnuuuase 11992993 edia ldawnsodunsziavidn (Sink

U @

Yt 1 < A g ~ o
Current)hlﬂﬂf‘l’ﬂﬂﬁ“lmﬂizllﬁslﬂ’ﬂﬂﬂ (Source) ?JEJNU],Sﬂ@ﬂm‘u’ﬂ@]@ﬁﬂﬁﬂﬂzﬂmﬂigLlﬁ

o <

naoauoasatusnludosdunaasneuimsae luanyuzla
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QUTRUT
D2
LED-YELLOWY
D1
LED-YELL W
” R2
330
R1
330
QOUTPUT —.

A B

511 3.48 A798197995110aDA1 Inverting Output (A) 1182 Non-Inverting Output (B)

<
3.3.1.2 mamuguenglulasneulinsamas AVR
= a 1A o J
maveullsunsuAaden AL NN AsnolInIaas AVR

Tumsmen Isunsiasean ludasnouInsames 92@991n15  Include

4
Y 9

A s Ly Y oV ] s
uily Header Tufienda 13t nsdiiddoanmsniunums lsaunesna
\ s v s . =
A4 9) mag&ﬂmﬂaaimam@s AVR vt include 198 Header “avr/io.h” %3

umseniy ﬁi’/’hﬁﬁff’uLms;uﬂmLﬁ%@%"lﬂmﬂaaimmaa%{ AVR ju

5l dtan i
@hm”l%gﬂgmmﬂﬁgﬂmnﬂﬂm&m%\ﬁﬁa
#include <avr/io.h>

o A 1 o a o

ﬂ1°ﬂuﬂ°ﬂﬁ1ﬂuﬁ3ﬂ1ﬂ1iﬂ1ﬂ1ulimﬁlum@ﬂqﬂiﬂiﬂﬂﬁiﬂiﬁ!ﬁai AVR
A' 9 ] o Y 091} 1 1T AAa 4 . 1 J
LW’Eﬂ“]N"IU"lIW]NG] Vl]llﬂiﬂﬂﬂ”li@]\‘lﬂ"lﬂQNii]ﬁmi’]i (Registers) YDIUNASNDTH

E4
YA 8 TA ANTIWNTALE

]
[

A 4 . . . o Y A

1. 59a1$83 DDRx (Port Data Direction Register) NTHHINNIHUA
a [ 79 Y S
Nemesdyain vosu lulasaouInsames 1dilums

' o o <3| a
#9000 (output) 3TV (input) ¥Afnualuasin 0 9
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I a o <3| a I J o I
Wusunataziinmyuualuasin 1 %ZL‘]JHLTZ)"WI‘V!@ AIDYN

Q

° s A 2 a ~ I o
NMUUANDTHN B V1N 0-3 L‘]J‘L!’E]“L!‘V!ﬂ uag vIn 4-7 L‘iJ‘L!L’E]WIV‘m
DDRB = 0xFO0; // 1111 0000

2a 4 . o Y Ax 1A

2. 39e1$93 PORTx (Port x Data Register) NMUUINNUAINDL
1 1 [ 4
d900n (output) tdra9een i lulnsnenInsawes wse
o = 42} 9 3 1A I A
MUUANITAIVU (pull up) Aeludremsaemdatly 1 Wewn
UNAN19METUAN (input) A10819 MIdemandIn 1 oenh

7 P

nosa B Wnl6

DDRBI= xF0;¥// 1111 0000

PORTB 40;1//.0100 0000

(% 1

(Portx Input Pins Address) Muthnsum

Y I

Ginput) @ /@) 8830 asuuniy Feeinso o Idudi
N NENDBNAT0 N A1T T UAANDTA B U1# 3
¢ DDRBEOKE) /LN 0090
A
'5) ~if (PINB & 0x08) == (g\a&oooo 1000
Nea [a02
1aginplula®®
{

}
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1
S TaLT AD[0. 7]
P PN Af5_15]
m 33
Z RESFT PowAR (22

PEN POURD s
. PEUALE jtie D1 D2 |
25 epuscumo - LEDYELLOWY LED-YELLOW
S FDISDAINT PEATOSCH |2
2L PDIRADNT? PRATOSCT f—id
L ppamxonTa .
]
L P04 PONES | R R2
j:']— POEHECK FEISCK - 330 320
o B FEIMOE! |t
2 X pprims FEIME0 [

Frodiacy

% EEADCE BRI 1A :E
S PF1IADC! PRAIOCTE [
2 FraiaDcz rETcCzoCTC |k
R:? PEAMDICE .
2L FRaADCATCR PEQPDAXDD |-
S PFSADCSTMS  PEIPDOTO0 fete
B FFEADCETDO  FEXXCRIAND fete

BEHADCTTON - -
e e R
S AREF L
£ s ]

ATWEGATIR

d‘ S o 11 J
317 3.49 A70819n136 anu lulasnouInames AVR

3.3.1.3 mswauiﬂsunsmummnmmmiﬂﬂelmmfnmsumwan (Programming input

from switch dev1ce with exté}ryl]\mterrupt) \)'\
nOuR ALY nﬂ]aﬂmn[maﬂa

a Jo
1. M50UNB5TY (Interrupt)
a Jo A v W ) a A
MIDUADITU  ABD NTZVIUNTVAIIHIEMINIUY 1sunsuilnavise
Tsunsundnihashaueg e ldasuuinuludiwvedldsunsuin1d
° Yq a S e ' ] ~ A Y a
fmua A luduaes sunszuIumstiazse liaannudssnsnatoRanaIa 910
d‘ [ o 9 c; csy Yo
msasrvaevou lvluTsunsundn Tasdmuaninnmsasivaeuil 1
a Jo a Jo o
o3 suuny UsznnueaduwasssululyIasaouInsamos

1 I
Azl 2 Usznnae
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@

a 4] I Y 4
1. 9UA0ITUMYUDN ( External Interrupt) (HUNIATINTDUTYYIUNTUNN
Y o
MnmMeuandl lulnsneuInsamos
a 4] I~ [ d‘
2. U3 UMelu ( Internal  Interrupt)  1uMsaI@OUTYYIUN

1 o a [ a o
Llﬁa\‘lﬂnuﬂﬁﬂluﬂlu'lﬂllﬂﬂGﬂ']ﬂ'N‘llﬁfﬂﬂﬁluVluiﬂiﬂ@uiﬂﬁma@i!@ﬂ

dUINR3 SUMEUBN (External Interrupt)

ﬂ158141,@1a:fﬁ"umfmam‘ﬂumi@1:n%ﬁauﬁaujmumﬁé’umﬂmﬂuaﬂﬁa
luTnsnouTnsames Ruveanasaman mmﬁ“luimﬂauimamaﬁfuq UYIN
(Taog 18910 Data sheet mmhlﬂﬂiﬂauimamaﬁfuq) ¥ Atmega64 iy
dumessumeneonldne PDO GNT0), PD1 (INT1), PD2 (INT2), PD3 (INT3), PE4
(INT4), PE5 (INT5), PE6 (INT) Liaig PE7 (INT7) laga 13150

£
o [ a A J o [
mwu@gﬂgmmmﬁmu ‘EL!ﬂﬁLﬂﬂ’E]‘L!L@]E]ii‘]_lﬂWEJU’E)ﬂllﬁﬁﬁ']quﬁjﬂLL‘UUﬂ\‘]ﬁ

1%

1. vaeNseaud o dlaeIng

2. yuznszaudamuilinouniaa
3. vaznvouuladvefawyaha (Falling edge)

[ P4
4. yuz Nvo TN IUTBIFY YT (Risillg cdge)

msmaygudalilnsneulnsaiaos AV,
dg} 9 d o \ 4
1. M3 6"uﬂmhaummﬁy%ngﬁaﬂmm"luimﬂauimamai AVR
Gluﬂm%uhli{{flﬂﬂmﬂlﬁ‘&@%ﬁmzéfm include 1@ “avr/interrupt.h”
tazMIRIMFIUUYeIR UADT S UMoUBNEIMTY Atmegac4 amnsamvualdain

59a19935 EICRA, EICRB, EIMSK lagwinvousazidamesne

1. FFamed EICRA wimuagluuuvesdynnamsiiadumos sy
INTO — INT3
a 4 o [ a a do
2. 59aa93 EICRB dzimuaziuunvesdyanansinasuaeisy
INT4 — INT7
== 4 o a S ya o
3. J9amps EIMSK  azmviuaiadlamsldoumassy  INTO —

INT7
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1 o 1 4 a v o o
Tagnoumsin s muanisdamesvesdunes sy azdeisondidaviga

o a Jo cf;' 1 =2 a Jo Y A 19 Y a
MIMUYDIDURDT SUNIHUANDY (3IMDIBUARS s uMeTudae) e lildine

9 o o o 9 o o . A a o . A A o
MIFoUAUYIMAN Taglsmida cli 1ongad RO ULAE sei IWRITUIIATY
a -4
DUNDITL

f10819 MIRMUAAIDUADSFSU INT3 (PD3) 11ae INT4 (PE4)

#include <avr/io.h>

#include <avr/interrupt.h>

cli();

EICRA = BV(ISC30)|_BV(ISC31); // INT3 is rising edge

EICRB = BV(ISC40)[ BV(ISC41); // INT4 is rising edge

EIMSK = BV(INT3)| BV(INT4); // INT3, INT4 is enable

sei();

domamsinatuvod i 85 5uin Tsunsuagimsnss Taaluiad
U5IRANDIB N0 ST DS (OIS S e FadnsuBwne S umeuentiy
AT SunANDT e

@ 1

Y
INTX_yect uazmmmﬁﬂfﬂ%’qm"lﬁﬁqmamma'lﬂﬁ
A

"3 248°
ISR(INT4_V6QP 1aginalulad®
{
/..
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2 g AOMT]
B quz T RE]
A rEsET PLONATR
A 1%en PGWRD
AGLULE
2 | ppoecLanm
Z | pp1snAnT AGATOSCE
S poamANTE AGLTOSCH
£ | poaTHD1aNTS
2| poaaci rEnSE
A L poses PEISCH
2 poami AEZMOSE|
2 L ponTz PEINED
PEWOCO
B { promoco RESOC 1A
A prmoc PREOCA
8 pranocz RBR.OCZOC I
2 | pramoca
S pripocuTck AEPOLRED0
£ premocsTS PENMOOHT:00
2 | prepoceTOO PEEE HIRIND
2L prmoctTon PEIOCIAINA
PEROCIRANT ¢
L PP PESKOICICANTS
L Py PESTHNTS
LS Y RELICINTT
IR

()] (M

LED-Y"ELLOWI LED-Y"ELLOIN

R1 R2

I s al

_I 1
I
=il
¥
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d' @ v 1 2 I v 4
§1J‘Vl 3.50 @]’Jf)ﬁﬂx‘lﬂﬁﬂﬂﬁ’mclfﬂﬂlliﬂﬂiﬂ@ui‘ﬂmﬁ@i AVR

U

<
7

e - 2 46
Ny Taumnfuia‘d?“

N
o O

!
NCO

O
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3.3.1.4 M3 WeUToa13Y03aoYNINAIUNI UART (Programming serial communication by
UART)

a s
TIE]BQ‘WH‘%TL!

YA 1

1. ﬂﬁﬁ’i)ﬁ”li"ll@ﬂﬁl!ﬂﬂﬂﬂﬂiﬂ( Serial communication) mﬂﬂmiaummummi

u

[ 1

mmﬂmyammnNwasngﬂumiﬁammumum mﬁ:nmawau‘,ammﬂ 1

4 o 1 1 o o a 05/1
luddesldndyanalumsduniuiauianiuane 8 vl

O a
LW'OVI%“"Q@%'IH'JHQMH‘M@@QNﬂ'liﬁ't’]ﬁ'l‘iLL‘].IU@UﬂilIL‘UﬂJT’H'JU
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Bit 7 6 5 4 3 2 1 0
RXB[7:0] UDRn (Read)
TXB[7:0] UDRn (Write)
ReadWrite RAwW RW RMW RAW RW RW RW RW
Initial Value 0 0 0 0 0 0 0 0

ﬂﬁ 3.55 UDRn Register
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1 v
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Initial Value 0 Q 1 ] 0 0] 0 o
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Bit 7 <] 5 4 3 2 1 0

I RXCIEn TXCIEn UDRIENn RXENn | TXENN UCSZn2 RXB&n | TXB&n I UCSRnB
ReadWrite R R RwW R R R R R
Initial Value 0 0 0 0 0 0 0 0
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- UCSRnC (UART Controland stattis register C) Lﬂu%‘%agﬁa§ﬁ1%'1Uﬂ1iﬂauQumi‘v‘inm
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Initial Value 0 0 0 1] 0] 1 1 0
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14:06:00 30.0 14:51:00 29.5 15:36:00 30.0 16:21:00 30.0
14:07:00 30.0 14:52:00 30.0 15:37:00 30.0 16:22:00 30.0
14:08:00 29.5 14:53:00 29.5 15:38:00 30.0 16:23:00 30.0
14:09:00 29.5 14:54:00 295 15:39:00 30.0 16:24:00 30.0
14:10:00 29.0 14:55:00 29.5 15:40:00 30.0 16:25:00 30.0
14:11:00 29.5 14:56:00 15:41:00 30.0 16:26:00 29.5
14:12:00 29.5 14:57:00 5 15:42:00 30.0 16:27:00 29.5
14:13:00 29.5 14:58:00 15:43:00 30.0 16:28:00 29.5
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14:29:00 29.5 15:14:00 30.0 15:59:00 30.0 16:44:00 29.5
14:30:00 29.5 15:15:00 30.0 16:00:00 30.0 16:45:00 29.5
14:31:00 29.5 15:16:00 16:01:00 30.0 16:46:00 29.5
14:32:00 30.0 15:17:00 .0 16:02:00 30.0 16:47:00 29.5
14:33:00 30.0 15:18:00 16:03:00 30.0 16:48:00 29.5
14:34:00 30.0 15:49:00 30.0 16:04:00 30.0 16:49:00 29.5
14:35:00 30.0 15:20:00 30.0 1630500 30.0 16:50:00 29.5
14:36:00 30.0 P 15:21:00 30.0 16:06:079“ 30.0 16:51:00 29.5
14:37:00 30.0 \16'}5\22:00 . 30.0 162@'} 30.0 16:52:00 29.5
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14:39:00 30.0 15:24:00 30.0 16:09:00 30.0 16:54:00 29.5
14:40:00 30.0 15:25:00 30.0 16:10:00 30.0 16:55:00 29.5
14:41:00 30.0 15:26:00 30.0 16:11:00 30.0 16:56:00 29.5
14:42:00 30.0 15:27:00 30.0 16:12:00 30.0 16:57:00 29.5
14:43:00 30.0 15:28:00 30.0 16:13:00 30.0 16:58:00 29.5
14:44:00 30.0 15:29:00 30.0 16:14:00 30.0 16:59:00 29.5
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08:00 27.5 09:00 28.5 10:00 29.5 11:00 29.5
08:01 27.5 09:01 28.5 10:01 29.5 11:01 29.5
08:02 27.0 09:02 28.5 10:02 29.5 11:02 29.5
08:03 27.5 09:03 28.0 10:03 29.5 11:03 29.0
08:04 27.5 09:04 28.0 10:04 29.5 11:04 29.0
08:05 27.5 09:05 28.0 10:05 29.0 11:05 29.5
08:06 27.5 09:06 28.5 10:06 29.0 11:06 30.0
08:07 27.5 09:07 28.0 10:07 29.0 11:07 30.0
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08:08 27.5 09:08 28.5 10:08 29.0 11:08 30.0
08:09 27.5 09:09 28.5 10:09 29.5 11:09 29.5
08:10 27.5 09:10 2815 10:10 29.5 11:10 30.0
08:11 27.5 09:11 28’5 10:11 29.5 11:11 30.0
08:12 27.5 09:12 28.5 10:12 30.0 11:12 30.0
08:13 27.5 09:13 10:13 30.0 11:13 30.0
08:14 27.5 09:14 10:14 29.5 11:14 30.0
08:15 27.5 09:15 10:15 29.5 11:15 30.0
08:16 27.5 0916 28.5 10:k6 29.5 11:16 30.0
08:17 27.5 09:17 28.5 10:3w 29.5 11:17 30.0
08:18 27.5 |, 098 29.0 10:18, | 30.0 11:18 30.0
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08:19 27.5 '5‘})‘%19 ) 29.0 ;10‘:}7%“ 30.0 11:19 30.0
0820 | 275 | 0998 laﬂmﬁ[u‘a‘dg\.«zo 30.0 1120 | 305
08:21 27.5 09:21 29.0 10:21 30.0 11:21 30.5
08:22 27.5 09:22 29.0 10:22 30.0 11:22 30.5
08:23 27.5 09:23 29.0 10:23 30.0 11:23 30.5
08:24 27.5 09:24 29.0 10:24 29.5 11:24 30.5
08:25 27.0 09:25 29.0 10:25 29.5 11:25 30.5
08:26 27.5 09:26 29.0 10:26 29.5 11:26 30.5
08:27 27.0 09:27 29.0 10:27 30.0 11:27 30.5
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08:28 27.5 09:28 29.0 10:28 30.0 11:28 31.0
08:29 27.5 09:29 29.0 10:29 29.5 11:29 31.0
08:30 27.5 09:30 29:0 10:30 29.5 11:30 31.0
08:31 27.5 09:31 29.5 10:31 29.0 11:31 31.0
08:32 27.5 09:32 2910 10:32 29.0 11:32 31.0
08:33 27.5 09:33 29.0 10:33 28.5 11:33 31.0
08:34 275 09:34 10:34 28.5 11:34 31.0
08:35 275 09:35 10:35 28.5 11:35 31.5
08:36 28.0 09:36 10:36 28.5 11:36 31.0
08:37 28.0 09:37 29.0 10:37 28.5 11:37 31.0
08:38 28.0 09338 29.0 10:38 28.0 11:38 31.0
08:39 28.0 09:39 29.0 039 | 285 11:39 31.5
08:40 28.0 175_9%40 29.5 10:‘4}%"\' 28.0 11:40 31.5
08:41 28.5 v(%.’lma“ﬂﬁxm[u{aﬁaa 28.5 11:41 32.0
08:42 28.5 09:42 29.5 10:42 28.5 11:42 32.0
08:43 28.5 09:43 29.0 10:43 28.5 11:43 32.0
08:44 28.5 09:44 29.5 10:44 28.5 11:44 32.0
08:45 28.5 09:45 29.5 10:45 28.5 11:45 31.5
08:46 28.5 09:46 29.5 10:46 28.5 11:46 31.5
08:47 28.5 09:47 29.5 10:47 28.5 11:47 31.5
08:48 28.5 09:48 29.5 10:48 28.5 11:48 31.0
08:49 28.5 09:49 29.5 10:49 28.5 11:49 31.0
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08:52 28.0 09:52 2915 10:52 29.0 11:52 31.5
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M3Aanallsunsy WinAVR

1. duandann WinAvR-20100110-install.exe

[ amm KENG TCE (F)

[y

File Edit View Favorites Tools Help

@Back v @ - '*l pSealch ‘yFolders ;5‘"

B Shared Documents
My Netwaork Places

Address | o 2 v|[]6o |Links
File and Folder Tasks ) ' LCD12864V_KORAT
EM Rename this file
B Move this file A4
By Copy thisfile Repartl vanans Microsoft Office Word
KB
%® Publish this file to the , H
Web aStudiodb528 Dacl
& E-mail this file Setup.exe j 1andrs Microsoft Office Word 97 - 2003
Delete this ile B KE:
jnut LCD12864V_NEW_V4_SE-ED
A chive
Other Places @ ';’FK‘BR archive
i My Computer = netsetup Use2.0T0
8 My Documents == et SelftE:dr @ R5232(DT-5010-DT-501L--DT-5018)
B Shared Documents JpOrationg 155 KB
3 My Network Places
inAVR-201001 stall
Details
v ‘ ' [ E4
‘]J = A I ‘]J AAa o
JUN M2 1990 M IMNTNNAAA
2 lﬁf’)ﬂﬂ’]’kﬂ lﬁ%m!éjjﬂaﬂ OK:
SEGETIY S o L | L S EEw]
N Nk
- 9h A42
o - © -+ Mgy 0%,
< 6o Links
File and Folder Tasks ’ jnut ) LCD12864V_KORAT
£ Rename this file
B Move this file A4
By Copy this file b Repartl \anans Microsoft Office Word
1LKB
#® Publish this file to the
Web Studiodb528
& E-mail this file etup, exe Word 97 - 2003
Dol ! Macrovision Corporation
q Installer Language Ig I\.}\?Déi?-‘v_tNEW_VJ_SE-ED
Other Places . — 7::‘;)(8 PSS
lease select a language.
2 My Comptes @ UsB20T0
8 My Documents RS232(DT-5010--DT-5011-DT-5018)
8,055 KB

Details

317 0.3 1@enMw
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3. fan Next

¢ WinAVR 20100110 Setup -

Welcome to the WIinAVR 20100110
/Ch Setup Wizard

This wizard will guide you through the installation of WinAYR
20100110,

1t is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Mext > Cancel

31N 0.4 117171919 Welcomle to the WinAVR 20100110 setup wizard

U

4. fan I Agree

¢ WinAVR 20100110 Setip. = | | R
. L i L
License Agreement
Please review the'ligense terms before installing WindAvYR 201Q01 10, @

Press Page Down to see the rest of the agreement.,

i-Ninm-'R Licensing Infarmation “

5L Binukils is distributed under the GMU GPL License,

GMU Compiler Collection {GCC) is distributed under the GRIU GPL License,

awr-libc is distributed under a B30 License,

avrdude is distributed under the GWU GPL License,

GMU Debugger (GDE) is distributed under the GMU GPL License,

Insight is distribuked under the GMU GPL License

SimulavR, is distributed under the GNU GPL License

AYaRICE is distribubed under the the GhUGPL License. -

If wou accept the berms of the agreement, click T Agree bo continue. You must accept the
agreement to install WinAYR 20100110,

| <Back il I Agree Cancel |

Y 1

317 0.5 #1164 License Agreement
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A adg Yy a
5. Lﬁﬂﬂ“l/llﬂ‘]JI‘]JiLlﬂ’iiJ LalnanN Next

) WinAVR 20100110 Setup o o

Choose Install Location
Choose the Folder in which ko install WinavR 20100110,

Setup will install WinAYR 20100110 in the Following Folder. Ta install in a different Folder, click
Browse and select another folder, Click Mext to continue.

Destination Folder

| Browse...

Space required: 262, 2ME
Space available: 4,5G6

rL!{Back | Mext = ]l Zancel

3 1 .6 ‘Vifh Choose install location

6. fan Install

Choose Components
Choose which f%es of WinaY¥F 20100110 you want to inst m @
-~
s 24e®
Check the components &}mﬂ:ﬁﬁaia{l components you don't want to

install. Click Install to start the |

Select components to install: Install Files

Add Directories to PATH (Recommended)
Install Programmers Motepad

Space required: 262.2MB

[ < Back ][ Install ] [ Cancel

gﬂﬁ 1.7 H11A19 Choose components



7.

50 lviaa 1asunsy

{ WinAVR 20100110 Setup

Installing

Please wait while WinaYR 20100110 is being installed.

Extract: core_sc0_100.k

| Show detais |

lea

Completing the WInAVR 20100110
Setup.Wizard

WinAYR 20100110 has been installed on your computer.

Click Finish to close this wizard.

3
L]

1% n.9

9
wiheaaasmsanduasvauysol
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M3nanalilsunsy AVR Studio 4

1. suiananld aStudio4b528.exe

o KENGTCE (F) [N

File Edit View Favorites Tools Help

@Ba:k - @ v "1 pSur(h '»Folders agv

Address |_ F\

«|[3]6o |Links
File and Folder Tasks ) jnut ’ LCD12864V_KORAT
£ Rename this file
B Move this file
By Copy this file ) Reportl
#® Publish this file to the

) i @ 1 Docl
& E-mail this file X ) anans Microsoft Office Word 97 - 2003

Delete this file SKB

E jnut
Other Places

i@ My Computer
8 My Documents
' Shared Documents

& My Network Places
@i) WinAVR-20 1001 10-install

Details

A4
vandns Microsoft Office Word
LLKB

Description: Setup.exe

Company: Macrovision Carporation
File Version: 12.0.0.49974

Date Created: L/6/2553 22:47

Size: 713.5 MB
ingk Seif EaEact
oft Colfporatiory

l64V_NEW_V4_SE-ED

archive

TO
R DT-5010~-DT-5011--DT-5018)
055 KB

netsetup

£

sUREn.10@R0n 1305 dStudio4bs2s

2. fan Next il & ¥ 3 ‘
'AVRStu(lio-l-InstallShiekﬁ ar “ | r‘ IQ

Welcome to the InstallShield Wizard for AVRStudiod
' he Ins ard will ins! udiod on your computer. To

=D

InstallShied ‘_‘1‘ < Back ”

| 1 Cancel F

3 i n.11 “Viﬁml N Welcome to the installshield wizard for AVRStudio4
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3. @enl accept the of the license agreement LAINAN Next

AVRStudiod - InstallShield Wizard [

License Agreement

‘Welcome to AVR Studio from Atmel Corporation.

AVR Studio is a Development Tool for the AV R family of microcontrollers. The AV R Studio is
free of charge and may be freely copied and distributed in its original form.

AVR Studio enables the user to fully control execution of programs on the AYR In-Circuit
Emulator or on the included AYR Instruction Set Simulator. 4V R Studio supports source level |~
execution of Assembly and C/C++ programs assembled with the Atmel Corporation's included
AVR Assembler or tools from 3rd party vendors.

AVR Studio runs under Microsoft Windows 38, Windows NT, Microsoft Windows 2000,

Windows XP, Windows XP 64 and Windows Vista (usb support for 32 bit only).

AVR Studio is continously developing. In order to get latest upgrades of AV R Studio, please
visit our web site

www. atmel.com

and check out the 4R page.

© | accapt the terms of the license agreement

@ | do not accert the tem - of the license agreement

InstallShield [ = aa  New>

g‘ﬂ‘ﬁ .12 WHUIAN License agreement

[

' o —
4. 1aenndanu 15 i Inan Next

AVRStudiod - InstallShield Wizard

Choose Destination Localion

t folder up Wil stall files,

. [Tt a0 4 g |
C:\Program Filesha } 3

InstaliShield F— e

gﬂﬁ n.13 ‘HfllWiN Choose destination location
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5. fan Next

AVRStudiod - InstallShield Wizard =)

Select Features

t the featu etup will install

Space Required oy C: 103752 K
Space Available o C: 4382044 K

-!' ac;_‘ul Next > —-n‘ican?r

g‘lj‘ﬁ .14 -l 21149 Select features

Install

6. fan Install

AVRStudiod - InstallShield Wizard
Ready to Install the Program

The wizard is ready to begininstallation:

v Install to begin the installation.

IF vk, van e p= e ot Shen@el 3w ol youi mstallation se!
wizard

Inetalichield % <_B_ack 7ﬁ rm‘* éancel r

gﬂﬁ .15 HEAa Ready to install the program
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Y
7. Aan Finish ta5 vuneumiad1Usunsy AVR Studio 4

AVRStudiod - InstallShield Wizard i

InstallShield Wizard Complete

The InstallShield Wizard has su lly installed A% diod. Click Finish to ex

InstaliShicld

(Y [
;‘ N\ 4
sifii n.16 wuw@ﬁmmﬁmmaum ﬂ‘il!ﬂill AVR Studio 4

, A

nf’ TBUlnnIuIaﬂ"‘
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Funeumslvaalild HEX asvesa
Y
1. @aTisunsy AVR Studio 4 Y11

2. Aan Connect to the selected AVR programmer
: Fle Project Buid View Tools Debug Help
NEHdFO AR IN BRI MAR AR EE P aEluagy s

|Trace Disabled

317 n.17 M3 G
3.

4.

aﬂlnn u ml |

ISP mode ¥ Erase Device Before Programming
I~ Verify Device After Programming

 Flash
€ Use Curent Simulator/Emulatar FLASH Memary
& Input HEX, File |up\an1Jﬂun\Tstnw\W_EDlT“Z&Bfl.hex

Progem | Viery Read |

— EEPROM
€ Use Cument Simulator/Emulator EEPROM Memony
@ Input HEX File IC:\Users\ohm\Desldop\LCDQSBd\c’_NEW_\c' |

Pogem | Veify Read |

Reading FLASH input file.. OK
Entering programming mode.. OK!
Erasing device.. OK!
Programming FLASH .. OK!
Leaving programming mode.. OK!

51/ n.18 33m3i1la 1Wa HEX
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5. 1@oniAulnd HEX

Lookin: [ ) 1_EDIT =~ =B Er
G:-—; | Name = ‘ Date modified Type
‘?%m LUFAT 29/8/2553 08:32 File folder
|#] 12864 28/8/2553 23:22 IcD
Desktop
e
Libraries
LY
Computer
Network
4 i — 3
File name 8 j Open
Files of type: It s (Sha;* 290) | Cancel

6. Aan Programggili

P

Program |Fuses a»al At I

— Device
|ATmegat128 | Erase Device |

— Programming mode
¥ Erase Device Before Programming

1P mode R I Veriy Devios Alter )

— Fash

© Lze Cument Simulator/E mulator FLASH Memnarny
& Input HEX File Iop\aiﬂiﬂiam\'ﬂﬂismw\‘l_EDIT\‘IMhex |

|y Frogem | Verify Read |
— EEPROM
€ Lse Curent Simulator/E mulator EEPROM Memany

= Input HEX File IC:\Users\ohm\Desldop\LCD12364V_NEW_\|' _I

Pogam | Verfy Read |
Reading FLASH input file.. OK -
Entering programming mode.. OK!
Erasing device.. OKI @
Programming FLASH ..  OK!
Leaving programming mode.. OK! o

v
(2

514 n.20 SrdalumsInaalvla HEX
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TRaTdsunsutiavam

TAaTsunsuman

#include <avr/io.h>

#include <avr/interrupt.h>

#include <stdio.h>

#include <stdarg.h>

#include <string.h>

#include <stdlib.h>

#include <math.h>

#include "mydefs.h"

#include "text.h"

#include "menu.h"

#include "ds1820.h"

#include "key.h" % \),7\(0
#include medbt “Ope, - 249
#include "ds1307.h" na 7aﬂ|nn[u‘aﬂa'
#include "setup.h"

#include "FAT/dos.h"

#include "eeprom.h"

#include "printf.h"

#include "serial.h"

#define DEBUG_JNUT

// //
//GOBAL Parameter

uint8 t flag;

uintl6 t Temperature;

123
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uint8 t Bar=0;
uint8 t CountDown;

// //

ISR(INT4_vect)

{
flag |= DS1307_INT; //Set Flag interrupt buffer after INT4 interrupt
H
// //
void help (void)
{
printf ("\r\n");
printf ("\r\nTelecommunication Engineering");
printf ("\r\n");
H
// //

void delay_ms (unsigned long ndelay)

{
for(;ndelay >0;ndelay-—)'c ;0)
15 6) ) . >
[ n ﬂl&i’amn!uiaﬂ-@ ----- //
// //
// //
uint8 t data[] = { 1,3,5,7,9,25,30,35,40,43,45,43,35,33,39,12,24,

2,5,5,7,10,10,15,21,22,25,24,23,22,21,20,18 ,
17,16,15,14,13,12,11,10,9,8,7,7,7,7,8,8 ,

12,33,35,37,27,25,40,21,28,34,46,32,46,49,32,24 ,

31,34,5,37,32,32,34,34,5,5,5,6,7,9,12,24 ,
41,33,35,37,20,25,40,21,20,3,4,5,6,9,12,24 ,

31,3,35,27,28,29,45,21,22,3,44.,45,43,47,44.,24 ,
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11,13,15,17,25,25,40,21,20,34,44,5,6,9,1,2 ,
};
// //

void saveConfig (uint8 t type)

{
gled clearScreen (0);
gled Printf (32,LINE2,"Update",NORMAL,BIG_FONT,DSPL_LEFT);
eeprom_write_byte (ADDRESS CONFIG,type);
beep (LONG);
holding ();
H
// /!
void config (void)
{
uint8_t returnKey;
uint8 tnRet=1;
printf ("\r\nConﬁga; ';\(0
while (nRet) 6-)0*}7 _ . 66\)
{ Y1aginalulad®
returnKey = menu (main_menu,5,4); //3 list and less than 4
// returnKey = menu (day menu,7.,4); //7=all list 4 = 1 line / page

if (returnKey != 0)
{
switch (returnKey)
{
case 1 : //set date
set_date time(DATE);

break;
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case 2 : // Set Time
set_date time (TIME);

break;

case 3: // Display Bar
Bar=BAR;
saveConfig (Bar);
break;

case 4: / Display Graph
Bar=DOT;
saveConfig (Bar);

break;

&
; nRet=0;
\ break;
/
\bﬂgak'
s ]
}
}
}
// then returnKey = 0; will be exit to process
H
// //

uint8_t password (void)
{
uint32 t password;

uint8 t nRet = 0;
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uint8 t keybuf[20];

memset (keybuf, 0, sizeof keybuf);

gled clearScreen (0);

gled Printf (20,LINE1,"Telecom
Eng.",.NORMAL,BIG_FONT,DSPL_LEFT);

gled Printf
(32,LINE2,"Password",NORMAL,BIG_FONT,DSPL_LEFT);

beep (LONG);

if (!get_input_str(keybuf, 6,PASS,40,LINE3))
{
gled [Pri
(38,32,"Cancel",NORMAL,BIG_FONT,D _ LEET);
H

else

{
C password = atol (keybuf); ](o
6)3 P 5\9
"hdpnaluigd®
{
case 1449 :
gled Printf
(0,LINE4, "Correct"”,NORMAL.BIG _FONT,DSPL_LEFT);

nRet=1;

break;

default : gled Printf (0,LINE4, "Not
Correct",NORMAL,BIG_FONT,DSPL_LEFT);
break;



128

H
H
beep (LONG);
holding ();

return nRet;
H
// //
// //
int main(void)
{
// char ledtmp[32];

uint32_ttimmer;

uint8 t line,locate,dat,old len;

uint8 t kbd;

uint§ t nCounter=0;

uint8 t rs232[50];

DDRA = 0xff; )}

PORTA = OxFF; 66) S //all output, \){o

DDRC = 0xff; Nengon H‘U‘aua‘

PORTC = 0xff; //all output

DDR INT4 &=~ BV(INT4);

PORT INT4 |= BV(INT4);

#ifdet MMC_CARD_SPI
uint8 t result =F ERROR;
char card_remove = 0; //status card
char card flag=0;

char filename[13];
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char f id; //For file
int lenght;

#endif

init_key ();

#ifdef RTC 1307
TWI init ();
EICRB = (1 <<ISC41) | (0 << ISC40); // INT4 falling edge interrupt
enable rtc ();
#endif
ser_init ();
sei ();
beep (LONG);
beep (LONG);
Buzzer off ();
#ifdef MMC_CARD_SPI o

i
MMC 10 Init(); 6)5 \)N

fendif ’7973—8!“ m‘u‘a{\’c\?
help ();

#ifdef MMC_CARD_SPI
if (lmme_card_present ()

{
printf ("\r\nCard Ready....");

if(GetDrivelnformation()!= F_OK) // get drive parameters

{
printf ("\n\rCard Fail");
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else
{
printf ("\r\nCard OK\n");
card remove = 1;
card flag=1;
}
H
else
{
printf ("\r\nNo Card in SI
card remove = 0;
H
#endif
gled 0 |
/ gled Printf (0,0, "Aranﬁe g\\vﬁ:‘f’ LE("_FONT,DSPL_LEFT);
flag = 0; / — §

//
. g -

o
check DS1307 (0);6‘P3-60ne lipdate P 660
begin (); 5’768"‘] H[U‘aﬂ *
g_draw_rectangle (0,0,127,48);
line = BcdToBin (DS1307_Read(ADDR_SEC));
line++; // not zero
locate = 1;

old=0;

Bar = eeprom_read byte (ADDRESS CONFIG);
if ((Bar != BAR) && (Bar !=DOT))

{
Bar = BAR;



#ifdef

#endif
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eeprom_write byte (ADDRESS CONFIG,Bar);
H
Temperature = read_temp (); //Reject 1 time
TEST KEY
printf ("r\nTEST Key");
uint8 t ch;
while (1)
{

ch =kbd_getc ();

if (ch 1=0)

printf ("%c",ch);

CountDown = TIMECOUN

flag |= FLAG COUN@ V

S T

kbd = kbcpg}ﬁﬂln nluiaﬂ"‘
if (kbd 1= 0)
{
disable_rtc ();
if (1(flag & FLAG_COUNTDOWN))

{
Blacklight_on ();
}
if (kbd =="0")
{

if (password ())
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printf ("\r\nPassword Correct");

config ();

else
printf ("\r\nPassword not Correct");

begin ();

flag |- FLAG COUNTDOWN;

CountD TIMECOUNT;

enable

@, 0;

002d20%02d 9%02d:%02d:%02d

%02d.%01d C",

'75’ Taumniuiaﬂ"‘

RTC.date, RTC.month,RTC.year,

RTC.hour,RTC.min,RTC.sec,

Temperature >> 4,

(Temperature << 12)/6553); // 0.5C
if (RTC.sec == 0)
printf ("%s",rs232);
/! Write to card here

memset (filename + 0, 0, sizeof filename);
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sprintf
(filename,"%02d%02d%02d",RTC.date, RTC.month,RTC.year);
strepy (filename + 6, ".txt");
/l printf ("\r\n%s",filename);
if !mme_card present ())
{
/l Card Ready in Socket
/ if card_remove still == 1... don't care for check
if (card_remove == 0)
{
if(GetDriveInformation()!=F _OK) // get drive

parameters

printf ("\r\nCard Fail");
card flag=0;
J/ card Fail
t

else )/
%)5 {, \B{‘C,ard OK
NNGnATaB? .y remove - 1
card flag=1;
/I Card ok

if (RTC.sec == 0)
{
if ((card_remove == 1) &&
(card_flag==1))
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// printf ("\r\nWrite

card...%s",filename);

lenght = strlen(rs232);

f id = Fopen(filename,F WRITE);
if(f_id >=0)
{
do
{
if(Fwrite(rs232,lenght,f id)!=
1)
result =F _ERROR;
} while (result==F OK);
Fclose(f id);

\
KT

}

< 9
6’)50 b 9\9’
Y1aginalulad®

}

else

{

card _remove = 0;
}
flag &=~DS1307 _INT; //set flag RTC = 0;

if (line > 125) line=1;



//
//
//Bar
//DOT
//

g clear vertical line (line,1,46);

dat = (Temperature >> 4)/2;

len = dat;

dat = data[locate];

if (Bar == BAR)

if (RTC.sec == 0)

g under vertical line(line, 47, len);

// Bar == 0x02;
if (RTC.sec == 0)

g dot_line (line, 47, len);

locate = 1;

check flag counDown

if (flag & FLAG_COUNTDOWN)

{

if (CountDown-- < 1)

{

flag &= ~FLAG_COUNTDOWN;
Blacklight_off ();
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}
while (1);

}
// //
// //
2. JAaAuAuNI
#ifndef DS1307_C_
#define DS1307_C_
#include <avr/io.h>
#include <avr/interrupt.h>
#include <util/twi.h>
#include <stdio.h>
#include <string.h>

¢ i
#include "serial.h" 6‘) N \)'\

: _ INesr.s Ad%

#include "printf.h" ) 14 ain n[u‘aﬂ g
#include "ds1307.h"
#include "led.h"
#include "mydefs.h"
extern uint§ t flag;

extern uint16_t Temperature;

//

uint8 t TWI_Start (void)

{

//
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TWCR = (1<<TWINT)|(1<<TWEN)|(I<<TWSTA);

while (I(TWCR & (1<<TWINT)));

switch (TW_STATUS)
{

case TW_START:
case TW_REP START:
return 1;
case TW_MT ARB LOST:
default:
return 0;
}
}
// //
void TWI_Stop (void)
{ C La,
TWCR = (1<<TWINT)|(Q75\\;;/EN)|‘(_ 1<<TWST0);6 D)
) Y1aginplulad®
// //

uint8 t TWI_Read(uint8 t ack bit)
{
if (ack_bit)
TWCR = (1<<TWINT)|(1<<TWEN)|(1<<TWEA);
else

TWCR = (1<<TWINT)|(1<<TWEN);

while ((TWCR & (1<<TWINT)));



switch (TW_STATUS)
{
case TW_MR DATA ACK:
case TW_MR DATA NACK:
break;

case TW_MR ARB LOST:
default:

return O;

}
return(TWDR);

;
%

uint8_t TWI_Write(uint8 tuc data,uint8 tlaek bit)
{
TWDR =uc_data;

if (ack_bit) < I(o
A,
TWCR = (1<<TWINT)/K)5<TWEN)|(1<<TWE§); \)
Nena; [a0a;
else 88 in FITU

TWCR = (1<<TWINT)|(1<<TWEN);

while (I(TWCR & (1<<TWINT)));

switch (TW_STATUS) {

case TW_MT SLA ACK:
case TW_MT SLA NACK:
return 1;

case TW_MR SLA ACK:

//
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case TW_MR SLA NACK:

return 2;
case TW_MT DATA ACK:
case TW_MT DATA NACK:

return 3;
case TW_MT_ARB LOST:

default:

}
//

//

void TWI_init(void)

{ 2 SV ~
Z 3

/ initialize TWI clock: \§—> prescaler = 1
/ has prescaler (m@auga‘.' ."‘

TWSR &= ~0x03; 6‘) a

TWBR = 74; ”Ulau InAfulad®:
}
// //

uint8 t DS1307_Read(uint8_t ctl)
{

uint8_t dat;

TWI_Start();
TWI_ Write(TWI_SLA+TW_WRITE, 1);

TWI_ Write(ctl,0);
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TWI_Start();
TWI Write(TWI_SLA+TW_READ,1);

dat = TWI_Read(0);

TWI_Stop();

return dat;

}
// //

uint8 t BinToBed(uint8 t val)

{
return ((val / 10) *16 + val % 10);

H
// //
uint8 t BcdToBin(uint8 t val)
{

val = (val>>4) * 10 +

return val; )/

% 1%

frmmmmmm e f? flléi“amnlulaﬂ-'?\: -------- /]
void DS1307_ Write(uint8_t ctl,uint8 t dat)
{

TWI_Start();
TWI_ Write(TWI_SLA+TW_WRITE, 1);
TWI_Write(ctl, 1);

TWI_Write(dat,1);

TWI_Stop();
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// //

void Read RTC(void)

{
RTC.sec = BcdToBin (DS1307 Read(ADDR_SEQ));
RTC.min = BcdToBin (DS1307 Read(ADDR_MIN));
RTC.hour =BcdToBin (DS1307_Read(ADDR_HOUR));
RTC.day = BedToBin (DS1307 Read(ADDR _DAY));
RTC.date =BcdToBin (DS1307 Read(ADDR DATE));
RTC.month = BedToBin (DS1307 Read(ADDR_MONTH));
RTC.year = BcdToBin (DS1307. Read(ADDR_YEAR));

H

// //

void update RTC(void)
{
// Set Time
DS1307_Write(ADDR_$£.C. BiuToBed (RTCsco): 1,
. ) N
DS1 307_Wr1te(ADﬁlRéMlN, BmToBcd)(REG)mm)),

DSl307_Write(ADDR_}II7(§Uﬁ:-UmmquC.hour));

DS1307 Write(ADDR DAY, BinToBced (RTC.day));

// Set Date

DS1307 Write(ADDR_DATE, BinToBed (RTC.date));
DS1307 Write(ADDR_MONTH,BinToBed (RTC.month));
DS1307 Write(ADDR_YEAR, BinToBcd (RTC.year));

;
% 7

void DS1307 interrupt_config (void)
{
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DS1307_Write(ADDR_CONFIG,0x90); // 1Hz interrrupt

;
% 7

//Disable RTC interrupt
void disable_rtc (void)
{
EIMSK &=~ BV(INT4);

;
% 7

//Enable RTC interrupt
void enable_rtc (void)
{
EIMSK |= BV(INT4);

;
% 7

void check_DS1307 (uint8 t update)
{

if (BcdToBin (DS&BOLRead(ADDR_SEC)) = Ox)?g) || update)

A,
{ %25 N
J Nepr ﬁ )
#ifdef DS1307 DEBUG 1aginalulad®
printf ("\r\nNew update");

#endif

RTC.sec = RTC.min = RTC.hour = 0;
RTC.day =5; //Friday

RTC.date =01;

RTC.month =01;

RTC.year = 10;

update RTC ();
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;
%

H
DS1307 interrupt _config ();

//

uint32_t display_rtc (uint8_t nCount)

{

char lcdbuf{SIZEOF _LINE + 1];

uint16_t th,tl;

uint32 ttValue =0;

Read RTC ();

memset (Icdbuf, 0, sizeof Icdbuf);
th = Temperature >¢ 4; ]a,

tl = (Temperature <?l)5)/6553 6\)
fulaB2
if ((RTC.sec = 1 || RTC. seJaﬂjl‘lR QP2

{

sprintf(ledbuf,"%2d.%01d C %02d:%02d:%02d" ,th,tl,

RTC.hour,RTC.min,RTC.sec);

else

sprintf(ledbuf,"%2d.%01d C %02d/%02d/%02d" ,th,tl,

RTC.date,RTC.month,RTC.year);
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}
gled_Printf (0,48, " "NORMAL,BIG FONT,DSPL_LEFT);

gled_Printf (0,48, ledbuf, NORMAL,BIG_FONT,DSPL_LEFT);

tValue = ((uint32_t)(RTC.hour) * HOUR +
( uintl6 t)(RTC.min) * MIN  + RTC.sec);

return tValue;
|5
#endif // DS1307 C_

3. TAaguigil

#include <avr/io.h>

#include <avr/interrupt.h> C J(o

#include <stdarg.h> 6-) S \)'\
g 9e?

#include <string.h> Iaﬂln ﬂ[U‘a '

#include <avr/pgmspace.h>
#include <stdio.h>
#include "mydefs.h"
#include "ds1820.h"
#include "serial.h"

#include "printf.h"

//just to reduce this delay_us function for DS1820

//j.nut game!

// //
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static inline void delayloop(uint16_t count)

{
asm volatile ( "cp %A0, zero reg  \n\t" \
"cpc %B0, zero reg  \n\t" \
"breq L Exit %= \n\t" \
"L LOOP_%=: \n\t" \
"sbiw %0,1 \n\t" \
"brne L LOOP %= \n\t" \
"L_Exit %=: \n\t" \
:"=w" (count)
"o ( count)
);
H

#define DELAY_US_CONV(us) ((uint16] t us)*1000L)/(1000000000/F_CPU))-1)/4))

#define delay us(us) delayloop(DELAY] USCONV(us))

// //
uint8_t DS1 820_reset(v0idt J(,)
{ 6-)0\ Nepy = - a"v\)\
Y1aginafulad®
uint8_t err;

DS1820 OUT &=~ BV(DS1820 PIN);

DS1820DDR |= BV(DS1820 PIN);

delay us(480); // 480 us

cli();

DS1820DDR &= ~ BV(DS1820 PIN);

delay us(66);

err = DS1820 IN & (1<<DS1820 PIN); //no presence detect
sei();

delay us(480);



if((DS1820_IN & (1<<DS1820 PIN)) ==10) // short circuit

err=1;

return err;

}
// //

uint8 t DS1820 bit io (uint8 t ack)

{
cli();
DS1820DDR |= _BV(DS1820 PIN);
delay us(1);
if(ack)
DS1820DDR &=~ BV(DSI820 PIN);
delay us(15);
if((DS1820 IN & (1<<DS1820 BIN)) &= 0)
ack = 0;
delay us(60);
DS1820DDR &= @BV(DS 1820 PIN); ]a,
sei(); 6)\-5}7 . p ’c\r’\)\
return ack; 0788“‘] HIU‘aﬂ *
H
// //

uint8 t DS1820 byte wr (uint8_t b)
{
uint8 ti=3§,j;
do
{
j=DS1820 bit io(b&1);

b>>=1;

if(j)
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}

//

b |= 0x80;
} while(--1);

return b;

//

uint16_t DS1820 byte rd (void)

{

}

1

return DS1820 byte wr(0xFF);

//

uint8 t DS1820 rom_search (uint8 t diff, uimt8 £ *id)

{

uint8 t1i, j, next diff;
int b;

if(DS1820 reset())

return PRESENCE, ERR; /I error, no device found
c &

DS1 820_byte_wr(s?A5CHR0M); P \)'\ // ROM search command
next_diff = LAST_DEVI,%Q ,76;-8 in HIU‘aua‘ // unchanged on last device
i=64;// 8 * 8 =64 bit // 8 bytes
do
{

j=8; /1 8 bits

do

{

b=DS1820 bit_io(1); // read bit

if(DS1820 bit_io(1))
{ // read complement bit

if(b) /11
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return DATA_ERR; // data error

H
else
{
if(!b)
{ // 00 = 2 devices
if( diff>1 || (*id & 1) && diff 1=1) )
{
b=1; // now
1
next diff=1i; // next pass 0
H
DSISZO it_io(®); // write bit
* id >>!‘1 V

if(b) // store bit

| !lmm\\‘

v)
} while(--)); nf”%mniu‘aﬂa

id++; // next byte

}+ while(i);

return next_diff; // to continue search

;
% 7

void DS1820 command (uint8_t command, uint8_t *id)

{

uint8 ti;
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DS1820 reset();

if(id)
{
DS1820 byte wr(MATCH_ROM); // to a single device
1=28;
do
{
DS1820 byte wr(*id);
id++;
}+ while( --1);
H
else
DS1820 byte wr(SKIP ); // to all devices

DS1820 byte wr(command);

}
// < // ,7{‘9
void DS1820 start (void) 6.) ~ \)
f9) 249
Nengginafulad®
{ ginpiu
if (DS1820 IN & 1<< DS1820 PIN)
{

DS1820_command(CONVERT _T, NULL);
DS1820 OUT = BV(DS1820 PIN);

DS1820DDR |= BV(DS1820 PIN); /lpower on

else

printf ("\r\nShort Circuit !");

// //
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uintl6_tread temp (void)

{

1/

uint8_t id[8],diff;

char buf[30];

uint16_t temp = 0;

DS1820_start ();

for(diff = SEARCH_FIRST; diff != LAST DEVICE;)

{

diff = DS1820 rom search( diff, id );

if(diff == PRESENCE ERR)

{

}

printf ("\r\nNo Se found");

break;

if(diff == DATA. ERR)

{

pa'ltf ("\r\nBus Error"); ]a,
bre?l 6 . P ae\)N
Nengginalulab®

if(id[0] == 0x28 || id[0] == 0x10)

{

// temperature sensor

DS1820 byte wr( READ ); // read command
temp = DS1820 byte rd(); // low byte

temp |= (uint16_t)DS1820 byte rd() << 8; // high byte

if(id[0] == 0x10) /9 - > 12 bit

temp <<= 3;
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}

return temp;

4. Tda LCD

#include <inttypes.h>
#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/pgmspace.h>
#include <stdio.h>
#include <stdarg.h>
#include <string.h>
#include <stdlib.h> c 7(0
#include "serial.h" 6‘) - \)'\
#include "printf.h" Onﬂ 1a; {‘a‘e
p dginalula
#include "mydefs.h"
#include "lcd.h"
// //

void gled_StrobeEnable (void)

{
LCD_CMD_PORT |=_BV(EN); // EN high
_delay us (5);
LCD_CMD_PORT &=~ BV(EN);

_delay us (5);



// /!
void glcd Busy (void)
{

LCD _DATA DIR = 0x00;

LCD CMD PORT |=_BV(RW);

LCD _CMD_PORT &=~ BV(DI);

LCD CMD PORT |= BV(EN);

while (LCD_DATA_PIN & 0x80) != 0x00)

_delay us (5);
LCD CMD PORT &=~ BV(EN);
LCD_DATA DIR = 0xff;

;
% /I

void gled WriteCommand (uint8 t ¢md)
{
gled Busy ();

LCD _CMD PORT &=+ BV(D)

LCD_CMD_PORT &= 7 BV(RW); o
_delay us (2); 6-)0*}7 . P a ‘_9\)'\
LCD DATA oUT - emdd 128INAIUIAD S

gled_StrobeEnable ();

b
I 7

void glcd WriteData (uint8_t dat)

{
gled Busy ();
LCD CMD _PORT |=_BV(DID);
LCD _CMD_PORT &=~ BV(RW);
_delay us (5);

LCD DATA OUT = dat;
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//all input

//DI = low;

//EN = low;

/I RIW =0



glcd_StrobeEnable ();

;
% 7

uint8 t glcd ReadByte (void)

{
uint8_t dat;
gled Busy ();
LCD DATA OUT = 0xff; /fpullup
LCD DATA DIR = 0x00;
LCD CMD PORT |= BWADI)| BV(RW)| BV(EN);/DI&R W & EN =
high
_delay us(5);
dat=LCD DATA PIN:
LCD_CMD PORT &=~ [BV(EN):
_delay_us(5);
LCD DATA DIR = 0xff; //output
return dat; < )
} &)ﬁ \){o
void gled SelectChip(uint8 t page)
{
if ('page)
{
LCD CMD PORT &=~ BV(CSEL2); // deselect chip 2
LCD_CMD _PORT |= BV(CSELI); // select chip 1
H
else
{

LCD CMD PORT &=~ BV(CSEL1); // deselect chip 1
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LCD_CMD _PORT |- BV(CSEL2); // select chip 2
H
_delay_us (5);

;
% 7

void glcd SetPage (uint8 t page)
{
gled WriteCommand(GLCD_SET PAGE + page);

;
% /I

void gled SetAddress (uint8 t address)

{

gled WriteCommand(GLCD_ SET DRESS + address);
H
// //

void gled_gotoxy (uint8_t x, uintd ty)
{
uint8 t chip =0, < )/
tmﬁf)j P 6\)\(0
if (x> 127) x = 0; "UETEJm H‘U‘aua‘
if (y>63) y=0;
ledx =x; led.y=Yy;
if (x> 63) && (x < 128)) // 64 ---127
{
chip=1;
X -= 64;
H
tmp = y/8;
gled SelectChip (chip); // Left and Right on screen

gled SetAddress (x); // Culume 0-127
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;
%

gled SetPage(tmp); // Line 0-7

//

//

//

void glcd Init(void)

{

/Ipage 0 0-63

gled SelectChip (0);
gled WriteCommand(GLCD_ON);

gled WriteCommand(GLCD_DISP. STARTO);

/lpage 1 64-128

b
%

gled SelectChip (1);
gled WriteCommand(GLCD_ ON)

gled WriteCommand(GLCD7] DIS TARTO);

//

void gled_SetDot (uint8_t x, uint8t.y)

{

//
//

¢ o
uint8 t dat = 0; 6.) N /I co t just to clear
Jn 15 i 9a
1aginAlula®®
gled_gotoxy (x,y);
comment Oct 26,2009
I don't undertand why just to read 2 time, But it work
dat = gled ReadByte(); //Read The Current location
dat = gled ReadByte(); //Read data on LCD
dat |= (0x01 << (y % 8));
gled_gotoxy (x,y);
glcd WriteData (dat);

//

1/
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void glecd ClearDot (uint8 t x, uint8 ty)

{
uint8 t dat=0; // comment just to clear
gled_gotoxy (x,y);
// comment Oct 26,2009
/l I don't undertand why just to read 2 time, But it work
glcd ReadByte(); //Read The Current location
dat = gled ReadByte(); //Read data on LCD
dat &= ~(0x01 << (y % 8)); //Clear bit in Byte
gled gotoxy (x,y);
glcd WriteData (dat); //Write to LCD again
H
// //

void gled_clearScreen(uint8_t dat)

{
uint8 ti, j;
/
for(j=0;j < 8;j+§$) ) P 6\){0
{ Nengginaiulad®
for (i = 0; i < 128;i++)
{
gled_gotoxy(ij*8);
glcd WriteData(dat);
H
H
H
I} /I

void glcd NewLine(uint8_t fontHeight, uint8_t offset)

{
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if (Ied.y + fontHeight < 64)
gled_gotoxy(offset, led.y + fontHeight);
else

gled gotoxy(offset, 0);

;
% /I

void glcd PutChar(char c, struct font font)
{
uint16_t index;

uint8_t pages, tmp, 1, j, xPos, yPos, xtmp;

iflc=="n")
gled NewLine(font.height;0);
if(c < 32)
// ignore escape characters

return;

xPos = lcd.x; C L‘O
yPos = led.y; 6.)\-5}7 _ P ae\)
c=32; Y1aginalulad

pages = font.height/8;
// Small Font = 0;

// BIG FONT =1 ->upper;
if(font.height%8 != 0)
pages++;
index = ¢ * font.width * pages;

for(j=0; j < pages; j++)
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// save old coordinates

// calculate pages

// get the needed array index
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{
xtmp = xPos;
for(i=j; i< font.width * pages; i += pages)
{
tmp = pgm_read byte(font.size + index + i);
if (Ied.inv) // NORMAL =0, INV = 1;
tmp =~ tmp; // Convert Data
gled _gotoxy (xtmp++,led.y);
glcd WriteData(tmp); // write Character-Data
H
gled gotoxy(xPos, led.y + 8);
H
gled gotoxy(led.x + font.width, yP // go to the upper right corner
H
// //

void gled_PutString(char *stringgstruct font font)

{

uint8_t startx=lcd.§ i=0; ] v
6)\-5}7 . P 65\9
char ¢ = string[0]; 9768|n HIU‘au ’

while(c !=0)
{
iflc =="\")
gled clearScreen(0);
if(c =="\n")
glcd NewLine(font.height, startx);
else
{

if (Icd.number)
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if ((c=="0") && (!lcd.flag) && lcd.lenght-- !=1)

{
if ((c>='0) && (c <='9")
{
c="4
else
led.flag = 1;
}
}

gled PutChar(c, font)
}

¢ = string[++i];

;
% —//

void display image (uint8 t x,

uint8_t pages, tmp, 1, 25P05, yPos, xtmp; s\)
uint8_t index = 0; nulaﬂmn"u‘aﬂ )

xPos = led.x;

yPos = lcd.y;
pages = 2;

// Small Font = 0;
gled gotoxy (x,y);
xPos = lcd.x;
yPos =lcd.y;

for(j = 0; j < pages; j++)

// save old coordinates

// calculate pages

// save old coordinates
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{
xtmp = xPos;
for(i=0;1<24; i++)
{
tmp = pgm_read_byte(&dat[index]);
glcd WriteData(tmp); // write Character-Data
index++;
H
gled gotoxy(xPos, led.y + 8);
H
H
// /!
void gled Printf ( uint8 t x, uipt8/t ar *string, uint8 tinv,
uint8 t type,uint8_t aligh)
{

uint8_t len;

char  tmplcd[32];

struct font& largeFont, ](o
6.)\,5-. SII}&H 5
Nengginalufat®:
led.inv =inv;
led.number =0;

largeFont.width = FONT8X16 WIDTH;
largeFont.height =FONT8X16_HEIGHT;

largeFont.size = Font8x16;

smallFont.width = FONT6X8 WIDTH;
smallFont.height =FONT6X8 HEIGHT;

smallFont.size = Font6x8;



1/
1/

gled gotoxy (x,y);

len = strlen (string);

memset (tmpled, 0,sizeof tmpled);
memcpy (tmpled,string,len);
led.flag=1;

if (type == SMALL FONT) //small font
{

gled PutString (tmplcd, smallFont);

H
else //big font
{
if (type ==
{
d, largeFont);
m a
.
else /
‘e 2
6)O‘~I170d.nuinber =1; ICd)ﬂé%&;
igmﬂﬂmg&_'SMALL)
gled PutString (tmplced, smallFont)
else / NUMBER BIG
gled PutString (tmplcd, largeFont);
H
}

//
//

void gled Circle (uint8 t ¢x, uint8_t ¢y, uint8_t radius)
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int x, y, xchange, ychange, radiusError;

x = radius;

y=0;

xchange =1 - 2 * radius;

ychange = 1;

radiusError = 0;

while(x >=y)

{

gled SetDot(cx+x, cy+y)
gled_SetDot(cx-x, cy+

gled SetDot(cx-x, cy-

gled SetDot(c
gled SetDot(c
gled SetIBt(cx

y+; 249 \)
radiusError += yclgllg%u in Flh.ﬂaﬂ

ychange += 2;

if ( 2*radiusError + xchange > 0 )

{
X
radiusError += xchange;
xchange += 2;

}
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// //

void g_draw_horizontal line(uint8 t x, uint8 ty, uint8 t length)

{
uint8 ti;
for (i = x; i <= x +length; i++)
gled SetDot(i, y);
H
/) //

void g_draw_vertical line(uint8 t x, uint8 int8 t length)

{
uint8 ti;
for (i=y;i<ytlength; i++)
gled SetDot(x, i);
H
/1

{

uint8 ti;

”Ulaum niuiaﬂ"‘
for (i =y ;length > 0; i--)
{
gled_SetDot(x, 1);
length--;

}

H/ //

void g_dot_line(uint8_t x, uint8 ty, uint8 t length)

{

gled SetDot(x, y - length);
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;
% /I

void g_clear vertical line(uint8_t x, uint8 ty, uint8 t length)

{
uint8 t1i;
for (i=y; i<y + length; i++)
gled_ClearDot(x, 1);
}
/) //

void g_draw_rectangle(uint8 t x, uint8 ty, uint8 t width, uint8 t height)
{

width--;

height--;

g draw_horizontal line(x/y, width);

g_draw_vertical line(x,.y, height);

¢ draw vertical line(x#width wys-height):

} 6)5[7 . " )
// 1/
void gled (void)
{
/! uint8 tt;
LCD CMD PORT |=_BV(RST); // select chip 1

gled Init ();

Blacklight _on();



gled_clearScreen(0);

;
% /I

// //

void holding (void)

{
uint8_t hold;

for (hold = 0; hold < 50; hold++)
_delay_ms (500);

}
//

void begin (void)
{

gled_clearScreen (0);

g draw_rectangle e,O, 1

T
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DS1820

PIN ASSIGNMENT

BOTTOM VIEW
NC = 1 16 — NC
NC — 2 15— NC
NC=— 3 14— NC
NC — 4 13— NC
NC — 5 12— NC
NC = € 11— NC
8 o VBD = 7 10 == NC
Z0p PQ — & 9 I GND
DS1820S
16-PIN SSOP
Dm\-ﬂngs See Mech. Drawings
_zrton Section
PIN DESCRIPTIONZ
7 Z
6. ’\
) ~
J%Q&)ggiﬁﬁmfa&j%m DS1820

GND - Ground
DQ — Data In/Out
VDD - Optional VDD

NC — No Connect

FEATURES

* Unique 1-WireTM interface requires only one port pin
for communication

* Multidrop capability simplifies distributed temperature
sensing applications

* Requires no external components
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* Can be powered from data line

* Zero standby power required

* Measures temperatures from —55°C to +125°C in
0.5°C increments. Fahrenheit equivalent is —67°F to
+257°F in 0.9°F increments

» Temperature is read as a 9-bit digital value.

« Converts temperature to digital word in 200 ms (typ.)
« User—definable, nonvolatile temperature alarm settings
* Alarm search command identifies and addresses
devices whose temperature is outside of programmed

limits (temperature alarm condition)

* Applications include thermostatic control ustrial
systems, consumer products, thermometersjor any

thermally sensitive system

DESCRIPTION

The DS1820 Digital Thetmometer provides 9=bit temperature

readings which indicate thdemperature of the L(.I)
device. / 5 - 2 5\)
 enggnonab®e

Information is sent to/from the over a 1-Wire

interface, so that only one wire (and ground) needs to be
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an external power source.

Because each DS1820 contains a unique silicon serial
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing temperature sensors
in many different places. Applications where this

feature is useful include HVAC environmental controls,
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sensing temperatures inside buildings, equipment or

machinery, and in process monitoring

OVERVIEW

The block diagram of Figure 1 shows the major components

of the DS1820. The DS1820 has three main data
components: 1) 64-bit lasered ROM, 2) temperature
sensor, and 3) nonvolatile temperature alarm triggers
TH and TL. The device derives its power from the
1-Wire communication line by storing energy on an
internal capacitor during periods of time when the signal

line is high and continues to operate off this fower

source during the low times of the 1-Wire until it
returns high to replenish the parasite (capadit@r) supply.
As an alternative, the DS1820 may also.b& powered
from an external 5 volts supply;

Communication to the DS1820is viaa 1=Wire port. With

the 1-Wire port, the memog¥, and control functions will 7(,)
A

not be available before the R%Bmction protocol has aro\)
- ZIatnalylap™
been established. The master must firs 1 of

five ROM function commands: 1) Read ROM, 2) Match
ROM, 3) Search ROM, 4) Skip ROM, or 5) Alarm
Search. These commands operate on the 64-bit

lasered ROM portion of each device and can single out

a specific device if many are present on the 1-Wire line

as well as indicate to the Bus Master how many and

what types of devices are present. After a ROM function
sequence has been successfully executed, the memory

and control functions are accessible and the master
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may then provide any one of the six memory and control
function commands.

One control function command instructs the DS1820 to
perform a temperature measurement. The result of this
measurement will be placed in the DS1820’s scratchpad
memory, and may be read by issuing a memory
function command which reads the contents of the
scratchpad memory. The temperature alarm triggers
TH and TL consist of one byte EEPROM each. If the
alarm search command is not applied to the DS1820,
these registers may be used as general purpose user
memory. Writing TH and TL is done usihg agmemory
function command. Read access to these re 1S 18
through the scratchpad. All data is read an itten

least significant bit first.

DS1820 BLOCK DIAGRAM Figuie 1

170

h& MEMORY AND
CONJROL LOGIC
7,
Aa‘
DQ - 4 el 64-BIT ROM 3
AND VY
FEPMRERORT \
TEMPERATURE SENSOR
INTERNAL Voo s HIGH TEMPERATURE
TRIGGER, TH
; ‘—‘ LOW TEMPERATURE
—» TRIGGER, TL
POWER
Vop SUPPLY 8-BIT CRC
UL GENERATOR

317 m.2 DS1820 Block diagram

PARASITE POWER
The block diagram (Figure 1) shows the parasite powered

circuitry. This circuitry “steals” power whenever the
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I/O or VDD pins are high. I/O will provide sufficient power
as long as the specified timing and voltage requirements

are met (see the section titled “1-Wire Bus System”).

The advantages of parasite power are two—fold:

1) by parasiting off this pin, no local power source is
needed for remote sensing of temperature, and 2) the

ROM may be read in absence of normal power.

In order for the DS1820 to be able to perform accurate
temperature conversions, sufficient power must be provided
over the I/0 line when a temperature conversion is
taking place. Since the operating current of the DS1820
isup to 1 mA, the I/O line will not have sufficient drive
due to the 5K pull-up resistor. This problenyis particularly
acute if several DS1820’s are on the same and
attempting to convert simultaneously.

There are two ways to assure that.the DS1820 has Sufficient
supply current during its active ¢onversion-cyele:

The first is to prov&c a strong pull-up on the I/O lin]?o
whenever temperature Convc?lslgﬁs or copies to the E%’ 5\)’\
memory are taking place. This mgfég éﬂ&ﬂﬂ[ﬂl@?ﬁ !
using a MOSFET to pull the 1/O line directly to the power
supply as shown in Figure 2. The I/O line must be
switched over to the strong pull-up within 10 ms maximum
after issuing any protocol that involves copying to
the E2 memory or initiates temperature conversions.

When using the parasite power mode, the VDD pin must
be tied to ground.

Another method of supplying current to the DS1820 is
through the use of an external power supply tied to the

VDD pin, as shown in Figure 3. The advantage to this is



that the strong pull—up is not required on the I/O line, and
the bus master need not be tied up holding that line high
during temperature conversions. This allows other data
traffic on the 1-Wire bus during the conversion time. In
addition, any number of DS1820’s may be placed on the
1-Wire bus, and if they all use external power, they may
all simultaneously perform temperature conversions by
issuing the Skip ROM command and then issuing the
Convert T command. Note that as long as the external
power supply is active, the GND pin may not be floating.
The use of parasite power is not recommended above

100°C, since it may not be able to sustaifl communications

given the higher leakage currents the DS18
exhibits at these temperatures. For applications in
which such temperatures are likelys it is strongly recommended
that VDD be applied to the DS1820.

For situations where the'buis master-doeesfnot kiow

whether the DS1820°s on t@ bus are parasite powered ;(0

L hale . N
or supplied with external Vﬁ-)‘,jﬁrowswn 1s made in, %9.9\)
DS1820 to signal the power supplyeslclélw Iﬂm\.ﬁ'ﬁl‘d !

bus master can determine if any DS1820’s are on the

bus which require the strong pull-up by sending a Skip

ROM protocol, then issuing the read power supply command.
After this command is issued, the master then

issues read time slots. The DS1820 will send back “0”

on the 1-Wire bus if it is parasite powered; it will send

back a “1” if it is powered from the VDD pin. If the master
receives a “0”, it knows that it must supply the strong
pull-up on the I/O line during temperature conversions.

See “Memory Command Functions” section for more
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detail on this command protocol.
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STRONG PULL-UP FOR SUPPLYING DS1820 DURING TEMPERATURE CONVERSION Figure 2
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DS1307

PIN ASSIGNMENT

X1 MR Ves
X202 7 [ SQW/OUT
Vear ] 3 6 [ 1SCL
GND ] 4 5 [1SDA

DS1307 8-Pin DIP (300-mul)

10 Vee
7 10 SQW/OUT

10 SCL
(T[4 5 (1 SDA

=Pin SOIC (150-nul)

x
H
o

<
==
w o
(=)}

sililns uaﬂwflumiﬁm}mm DS1307
‘6& &
2 N
) T 249
PIN DESCRIPTION /7&-, aumnfuia“a*

VCC - Primary Power Supply

X1, X2 - 32.768kHz Crystal Connection
VBAT - +3V Battery Input

GND - Ground

SDA - Serial Data

SCL - Serial Clock

SQW/OUT - Square Wave/Output



DS1307 BLOCK DIAGRAM Figure 1
a

x1 x2
OSCILLATOR RTC
AND DIVIDER
S SQUARE WAVE
o O RAM
(56 X8)
CONTROL
L0GIC
Vee
GND ——— oL |
geL il |
Al B eoon ADDRESS [—————'
SrTEAECE > REGISTER |—
SDA = - g

1307 Block diagram

FEATURES

_ Real-time clock (RTC) counts seconds;, ,
minutes, hours, date of the “’ﬁ’ﬁtll: month, day \)‘\(o
of the week, and year with leappyaﬂ ]é' gin n"u‘a{\a?
compensation valid up to 2100

_ 56-byte, battery-backed, nonvolatile (NV)

RAM for data storage

_ Two-wire serial interface

_ Programmable squarewave output signal

_ Automatic power-fail detect and switch

circuitry

_ Consumes less than 500nA in battery backup

mode with oscillator running

_ Optional industrial temperature range:
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-40°C to +85°C
_Available in 8-pin DIP or SOIC

_ Underwriters Laboratory (UL) recognized

DESCRIPTION

The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD)
clock/calendar plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire,
bi-directional bus.

The clock/calendar provides seconds, minutes, hours, day, date, month, and year
information. The end of the month date is automatically adjusted for months with fewer than 31
days, including corrections for leap year.

The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The
DS1307 has a built-in power sense circuit t etects power failures and automatically switches

to the battery supply.

<, .
’S§
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TYPICAL OPERATING CIRCUIT
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