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ABSRRACT

This project is presents microcontroller application use control fire alarm system.
Now a day we meet many harm especially about life and property such as the fire accident.
Therefore we have idea to create project about fire alarm system and inform.

When has fire the sensor equipment will smoke detects or abnormal that happen and
send signal to microcontroller in order to control system. As the order give fire alarm loud and
send Short Message Service (SMS) to record number for report the user know.
bWhen circuit can not use electric current the equipment has connect backup battery for use

them it has emergency.
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E4 t4 [
Fearuniuiueugm 16 v 8 da wuiu Taodeyaiiss lduansdearuitsznenlidae
- & é 3 L3 v s =
F8nvsvina 7 9a deiumsutlas adhswa) deyasndasausvua 7 0a Wihuaugiu 16 va

a 4
8 1in wwda
t { 1 1t o 1 ] . Y [

Tudmvesdoyafiihuavg 10150 evnaneddedauavuudazg ( lud) szgnadundn

U 15U I UNINYIST “+66092056208” sz gnaduluudazgiiiu <66 29 50 26 80 (66 An S alszmer

o _ o

dumImnavesnanuaviledetzgndamy 0 sen WU 09 wmdsus 9 Wudu udTehduey
Ranuanaefudaadug) hufvafuL Time Stamp Foyn “40 30 21 21 94 34 82” Fevedigaluuy
(§iu “YY/MM/DD HE:MM:SS: s” o denrwiiaale «04/03/12 12:49:43:28
msutlasidnuseiia 7 Sadeya 8 fa (Octed Tavnnas it 24 udruvesgadenim
wwidlidndisanseldsdadeoniniidesnds  wdiflesnm aunsothsiavesssnys
wy 7 daldll1dTaoassduiudesiumsuadldiflusdadeyauuy 8 daneulasdieis
solfifumsulasdery “hellonello” ¥13 10 FSnusFwsazFszdusnyIvia 7 Oa Wil
Foya 8 da dwiulFlumsds sMS msutasSunnmsihseta 7 Savesiasawsdausn (o) wufy
$rendhdae 1 Bathegavessita 7 dn veednusdafi 2 (o) 12 lBwadns 8 da (1 lud) diu «Bs
Funsuseinldien 6 dafimdevesdnusdadl 2 wududhanthdae 2 dadhuvessiia 7 daves
Fi8nusdad 3 (1) o2 ldnadnd 8 da fu 32> uassusuiiGerly Tnss mandaihinnssiee
ity 3 T 4 9n unseiieds 7 G udadunssuumsninnsshmuagadasnusndann
msutlasdeniny “bellohello” 92 1ddoyaiiluavgu 16 $1uau 9 lud 1§ B8 32 9B FD 46 97 DY
EC 37 TaefiTnsuasuaasdensiedl 2.5 Tavfigasnuseia 7 dagndmualasnasgu GSM

03.38 9M15199 2.6
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e o
04 )1 08 i )1 )8 0§
1101000 | 1100101 | 1101100 | 1101100 | 1101111 | 1101000 | 1100101 | 1101100 | 1101100 | 1101111
1101000 | 110010/ | 1101100 | 1101100 | 1101771 | 1101000 | 1100101 | 1101100 | 1101100 | 1101117
11101000 | 00110010 | 10011011 | 11111101 | 01000110 | 10010111 | 11011001 | 11101100 | 110111
E8 32 9B FD 46 97 D9 EC 37

a15199 2.5 uanadsmsuasiidnysyila 7 Tadludeya 8 dadeniu “hellohello”
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Dec 0 16 32 48 64 80 96 112
Hex 0 10 20 30 40 50 60 70
0 0 @ A SP 0 ; P P
1 1 £ _ ! 1 A Q a q
2 2 $ € " 2 B R b r
3 3 ¥ [ # 3 C S c s
4 4 & ] o 4 D T d t
5 5 é Q % 5 E U e u
6 6 o I1 & 6 F ' £ v
7 i X ! 7 G w g A
8 8 d ~ v 8 H X h x
9 9 C 8 ) 9 I Y i y
10 A LF p * : b} z j z
11 B O | <Esc>| + : K A k i
12 C 9 ¢ , < L o} 1 o
13 D CR £ - = M N m i
14 E A £ . > N U n i
15 F 3 E / ? 0 $ o 3

A5 197 2.6 YAYBIAWLTURINIATT U GSM 03.38

{ ' < ° y { ) g 1
Taefiddesmsdedoanuiuniy nedamisoild wdanasen 26 wdunadiuh
duasumnadehifidnusawnneg  SdesnsdadonrmmuInelsfeufonitmads e
] ﬂ a ] vy 11 nlsiT o o o W '
feanuiuuuy UCs2 (16 T Fezemsodedennunilneldlasfisvavesdidnysaiey

HAAIRIRn15199 2.7
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0EO0 0E1 0E2 0E3 0E4 0ES 0E6 0E7
0 - 3 a ¢ t o - -
1 n 0 u v 1) ® - -
2 ¥ @l u 1 1 @ - -
3 ay N 3 " 1 o - -
4 f A q = 1 & - -
5 f f a = & - -
6 9 1 = q b - -
7 9 N 2 = ® ) - -
8 9 % ol . ' & - -
9 2 U Y . g 8 - -
A % U o ? o) - -
B % 1l Y - * o - -
C ol M W - ! - - -
D 9 W 8 - ° - - -
E 9 N g - ) - - -
F 9 W o4l B ® - - -

A Y o - L Rl
ATNN 2.7 waassNsHaddnusvesnsidswauuy UCS2 (16 U9)

2.14.4 frvdhamssudeanuduuuuaing

[
I

b4 (] .
Hnseudeniudu Negluomdt Taulddids AT+CNGR Joyafilasuszeglugilves
a a 1 U d a o 4 {
ansenlszneulidrodeyavesdds doyadiuvesguinsnisdonimdu Time Stamp wazduq A
° ﬂ Y1 9 & 1 9 a o 1 a 1 ul 2y A
fuflunazandrudmvssdenruderzegivgavesanss dedraniie lifidennuiidan fe
a’r A é a 4 1 ar 3
“a¥a@” nnilefiodninsewmilsdeyaanisilaveglugivesduavgme 16 uazgru 10 Quunedn

P ' Ve 4 = oS @ o £ Ao ' v &
Iﬂﬂ%ﬁﬂﬂﬁ’slﬁmuﬂﬁzﬂ’n Octet YIILUIBOSDUIARIATTNN 2.8 YINA AV AU
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0691 6619001902040A9166768049750008602002222292230C0E2A0E270E3100E2AQE140E35

nudNav 8 09 (Octet)

=
FazeYn

06

AWIVBL SMSC Information 06 Octet (1u#)

91

9 1 =
gﬂgmmmmwmagm 91 VNHDY LRYNUY

HUvana (International Format)

66 19001902

&
WYY SMSC (1L decimal semi-octets) ¥4
4
wifluaugiu 10 adu Nibble Tunsditliaumang

939904 Service Center A® +66191009120

04 First octet of the SMS-DELIVER message

0A AWETIVBUA YN IOATS (OA hex = 10)

91 giuunvenymedd 91 vuneds vy
WUV ING (International Format)

66 76 80 49 75 DUNNIUAES (U Decimal Semi-Octets)idl
@YgM 10 9§y Nibble nuIsavdaefiufise
fie +6667089457

00 TP-PID (Protocol Coding identifier) L‘ﬂ‘u 00

08 TP-DCS (Data Coding Scheme) Hu 08 Ae
Whsauu UCS2 (16 9)

60200222229223 TP-SCTS ‘{!jﬂiallﬁ Time Stamp (U1 Decimal
Semi-Octets) @11 Nibble

0C TP-User-Data-Length FIUIUAWNYTVDY
Fonruitds

0E2AQE270E310E2A0E140E35

9 s = s 9 o Y
TP-UD donaw “a¥a®” fdswaudilaug
wissuieuldanaisen 2.7

A13197 2.8 dautlszneuvesteyaisuuy UCS2 (16 Ta)
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9 v
mu@hamqmsm%’ammﬁut,mumm‘lm HAAIAINTTISN 2.9

Tasszinsdsdenrmdun “a¥ad” Taold Inuafing ludanunoay <+66 092056208~

AT+CMGF=0 // tiieidon Tnuafidy

d 1 o i & H
AT+CMMS=0 // t¥aideflomiveyumsdedonimdu wiela

AT+CMGS=25 // #osmsderianua 22 bytes (laisaudaiay 00 Hogdeniige)

> 0011000A9166295026800003AA0COE2A0E270E310E2A0E140E35 // Lilefunitoniy

ATLAINA Cirl+z dauilszneuvesdeyaideeiuioluaiseii 2.9

nguday 8 4 (Octet)

=
FRidst4alilel

00

AIMETIUBS SMSC Information 00 Haeds 19

1% SMSC Information tAvegmeluaies@lnd
4 A '

nFesiannsads SMS ldesiideya SMsc

muTunTeseguda)

11

First octet of the SMS-SUBMIT message

00

y A &
TP-Message-Reference “00” fAolMATeeds

Y a 9 2
HUWLAYD NDIUBANUYULBY

0A

Address-Length f148139838 YNNI
(0A hex = 10)

91

Type-of-Address (91 indicates international

format of the phone number)

66 29 50 26 80

(@UNUWATY MUY Decimal Semi-Octetsiilu
YgU 10 adD Nibble waavAiuRase Ao

+66092056208

00

TP-PID (Protocol Coding identifier) 1134 00

08

TP-DCS (Data Coding Scheme) sﬁu 08 Ao

s eru UCS2 (16 1)

TP-Validity-Period  “AA”  n8D9%39701
t4
nuavguesienI 4 Ju dawlusananilds
] 128 9 a
delidalawnedeniuezgenianlag

o9 Tuia

oC

TP-User-Data-Length TUIUAIBNHTVBY

¥ R
VIAIINNAY

OE2A0E270E310E2A0E140E53

TP-UD 9eani  “afa® fudnvaudinnm

fadnusuy 7 dafludeyalud 1na 8 0a

'
o 1

a131eh 2.9 dautlsznevvesdeyaiideuuy UCS2 (16 1)
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Fetnsmsutlasiidnusdeaune e lagdsmsdsWauun UCS2 (16 1) Yoa71w

“a3aa” uaraaRan15 19 2.10

UCS2
(16bit)

0E2A 0E27 0E31 OE2A OE14 0E35

A15199 2.10 naaIsmsudasdrgnes Taedsmsdns Wanuu UCS2 (16bit) Yea1u “arfad”

2.15 A1§3 AT Command fiuilode

té U T 1
msﬁamiﬂuqﬂﬂmﬁamsmw i Tuduwsegilnsel DTE (Data Terminal Equipment)

k4
s

J ) + ] k4
s lyasdeanidunasguiGoniy AT Command lumsAaderiie Insudsnvseds

o & o { o o - o
galnsslmaniu Wiheuanfdesns Tasgadidsiugmezgnimualily Hayes AT Command

3

a w a 4 A4 o ] ' o o
Wi Hayes iludfafuyadidaiiie 19fu luAnvesauuazaninldnauilumasgmdmsy

e RN

~ =t o

=] A o A Slﬂ 9 @ 9 A 3
Nﬁﬁiij&ﬁﬂ‘i']ﬂ’ﬂu‘"] Tagarnszilyaaideueny L‘Wﬂi‘iﬂ UNTRN W TTNTUYNTAT WU

a3

]

ar

a 1w [~ o o o 4
nisaareruiledemduius s ldgedrdaiidmualily GSM AT Command &%

o ¥ A a o ) o Y A A A = a ot 9

ﬂ'lﬂ'\u‘wulﬂllqﬂlﬁﬂJ’]zﬁNﬂ’lWiﬂﬂ’]sGl‘]fﬂ']uuﬁsﬂ’lﬂﬂuﬂﬂﬂﬂ LRZIUHIMUTIYASIBYANAD UV WNUIN
< £ o o o o o/ & e A 1 a s M A o o
‘ﬂ\‘]ﬂ$WﬂﬂﬁLﬂw1$ﬂ']ﬂﬂ'ﬂi]’lﬁd_]uﬂ"]ﬁﬁﬂiﬂiﬁﬂ']uulﬂ'luu NEIFIUABABDUWANDINUUDDNDUU TN

a

1 é A J ~ ¥ |
mumm’feuﬂa (Data Link) °If~‘i"Tl%’,l,ﬂuﬂ'liL"]Sﬂllﬁi’]LL‘]J‘lJ?)‘LéﬂiSJIﬂﬂsl‘lgflIﬂSLLﬂﬁJL‘Vlﬂ;iJu@ﬁﬂ'N"] ¥

lawledinesiuea (Hyper Terminal) Y93 Windows fuaui lumsdemsines 19 19200 bps

]
o o

#1%9 AT-COMMAND F 5 UMIaa98a 0§ 1M GSM 07.05

AT+CNMI LﬁuﬁTéﬂLﬁﬂﬂﬁ@ﬂﬁm%@ﬂ’?’mé:usl‘}’iﬁ

AT+CSCB dlusrdalunmsidendoninu Cell Broadeast

AT+CMGF furdalumsidon Tnuavesdenimiiezds

AT+CSCA dusrdalumsgawes gms‘fu?ms%’ammgu

AT+cMGL  ludrdaonsu feanulaslfuaasmmailafidesnsiung
AT+HCMGR  fudrdefildGondmdenuiarswanzsufiaosnse
AT+HMGS  dlusidafilFlumsdedonanluis Address fidenl
AT+CMSS dlusdeilddedonmenduniialufs Address fiden’3
ATHCMGW  iiudrdedmiudoudenundiuBluduniia

AT+HCMGD  WluddsdmiuaudearuiiiuBludunia

AT+CSMS Husideiihdenusnsdenaw

AT+CPMS dusrdailigenminmswesdeaudu

AT+CMGC

13 1] E4
ugdeni 1Fdemds Yearudu



37

anyMzyan§Ives AT+CNMI

v
@

GE) AIMBUAUDY

AT+CNMI =? +CNMTL: (list of supported <mode>s), (list of
supported <mt>s), (list of supported <bm>s), (list
of supported <ds>s), (list of supported <bfr>s),

AT+CNMI? +CNMI: <mode>, <mt>,<bm>,<ds> <bfr>

AT+CNMI=[<mode>][,

<mt>][,<bm>][,<ds>][,<bfi>]

OK/ERROR/+CMS ERROR

<mode>

<mt>

<bm>

<ds>

<bfr>

A13197 2.11 ANBULYFARTTIVB9 AT+CNMI

0 Svileddudiidyanadunlndwdnunusufimfiga

1 %y Unsolicited Result Code Imitile TA-TE link gneesliude
Taliguriud Forward Tl TE Tagass

2 110 Unsolicited Result Code Tutiwinesves TA iife TA-TE link gnies
Budagndslufere iledugantsses

3 91015 Forward A1 Unsolicited Result Code 1aJ% TE Tawasq

Q o g ¥ o do 9 £ =) 9 @ 9
ARTINIUMIDNUIBANNTU  NTWWIVUBYNUITNITIVITHTUDIVBY A

Ed E4
A13A9A1 Memory Format Lag A1l

o [ 2] o ¥ 4 rar o Y s Y
NHNAMIUNIGNY CBMs NIV BIVUBYNUITNITLUTITNAYDIYBYD N3

b4
idengiluuuves CBM uazA1il

0 'lai3i SMS-STATUS-REPORT s lalfis TE

1 SMS-STATUS-REPORT d3'lalfis TE Tatl¥ Unsolicited Result Code +
CDS: <length><CR><LF><PDU> (PDU Mode Enable)

2 &1 SMS-STATUS-REPORT d4'l3) 14 ME/TA dqyayisiue9 Location 484

ﬁﬁwmmﬁwgﬂd ﬂvl,‘ﬂ TE Iﬂﬂi% Unsolicited Result Code

3 t4
@ A

1 TA 5484 Unsolicited Result Code 9:gniitanauluidedl




an¥aEyamMaIves AT+CSCB
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s AINBUAUDY
AT+CSCB=? +CSCB: (list of supported <mode>s)
AT+CSCB? +CSCB:<mode>,<mids>,<dcss>
AT+CSCB=[<mode>{,<mids>[,<dcss>]1] OK/ERROR

A3 1N 2,12 ANYULYAAITIY8I AT+HCSCB

<mode> 0 Sudenny

1 lisudenau
<mids> A1 CBM Message IDs: 31uuianss

<dcss> #1 CBM Data Coding Schemes: JUiuuanse

anyMzyAMaIves ATHCMGF

e AINBUAUDY
AT+CSGF=? +CSGF: (list of supported <mode>s)
AT+CSGF? +CSGF:<mode>
AT+CSGF=[<mode>] OK/ERROR

A13197 2.13 Anuuzyef1dIves AT+CSGF

<mode> 0 WuTnuaiiay

1 §uTnuaddnus
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an¥MYAMTIves AT+CSCA

f1dfa AMBUAUBY
AT+CSCA=? OK
AT+CSCA? +CSCA:<sca> <tosca™>
AT+CSCA=<sca>[,<mode>] OK/ERROR

v
o

A13797 2.14 ANYULYAR1TIV0S AT+CSCA
<sca> Service-Center Address In String Format

<tosca> Service-Center Address Format

\J
p g 7

ANHMULYANTIVI AT+CMGL

Q

Ada AADLAUDY
AT+CMGL=? +CMGL: (list of supported <mode>s)
AT+CMGL=[<stat>] If PDU mode (+CMGF=0)
+CMGL:<index>,<stat>,[<alpha>],<length><CR>
<LF><pdu><CR><LF>
A137197 2.15 ANBULYARITIVO9 AT+HCMGL
<stat> Frenanuzvesteniuiegludumia

0 o lasunmddaluldeu
9 = Yo Y] Y
1 daanun lasuumdomuds
{ & o a ] 1o ] ]
2 deanuihu g msudaads 1yl des

'y
3 faaruiasliugs

9 a
4 JaanunYia
. o 3 v oA 9 - Y 3 A = o
<index> Frwendumisisdesmudeniuiiudesrniivihlsludumsa
<length> AINETIVBIEIuYIgAt oA TAgey T octet
{ 4 d a 4 H YRR
<pdu> Tonmmiiudmvesguivimsadefeanudusaufudnussya

¥
VA1
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anHMzyAMTIves ATHCMGR

LR AMBUAUDS

AT+CMGR=? OK

ATH+CMGR=<index> I PDU mode (+CMGF=0)

+CMGR:<stat>,[<alpha>],<length><CR>

<LF><pdu>

M13199 2.16 AnYNYARITII09 AT+CMGR

o A a &
<stat> Frenanuzvestenwiiegluduniia
0 Yeanudldsuuudda llde
9 Y Yo 9 )
1 Yaaud 185U WdIsUua
{ g o o [ tos ] ]
2 feanuifu g miudwada Tyl dda

3 daauiaeliludn

£ a
4 JoANYNTHA
. os o ! Y A ' 9 a1 o 4
<index> Fuendumisidesnsideniudludearuiivilsludumsa
<length> AueNYBsdIuvBsyAten N Taeziiuuu Octets
9 d"ﬂ 1 d A ) Qsll - 1
<pud> daaundludiuvesguiuins deteanudusniudiuvesya

)
YDA

anHMzYAR Y89 AT+HCMGS

]
o

A1de AMBUAUDY

AT+CMGS=?

OK

IfPDU mode (+CMGF=0)
AT+CMGS:<length><CR>PDU is given
<ctrl-Z/ESC>

If sending is successful:
+CMGS:<mr>
If sending is not successful:

+CMS ERROR: <err>

A1519% 2.17 AnyUzYAA1TIve AT+HCMGS




<length> AMEVRIFIUVRIATeAI 1M TausziuLLL Octets
{ 1 ) 1 :: A
<pdu> foanuiidiudmvesguiuSmsdeionrudusuuduvesya
Y
VORI
I3 3 P L :: A o Y a 9
<mr> FIUIUATINLTITIUDAIUAUNITDAIDNOIUIANY

anyayaf1dIves AT+HCMSS
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v
o

A1de AIMeUEUDY

AT+CMSS=? OK

If sending is successful:
AT+CMSS:<index>[,<da>{,<toda>]] +CMSS:<mr>

If sending is not successful:

+CMS ERROR: <err>

A e -] Q’l
AT 2.18 aNHUSYAATIY8I AT+CMSS
. ar o v oA 9 -} J 1Y a1 =) -4
<index> muﬂnmtmuwLimmmsmaﬂmﬂuﬂmmm‘wmﬂﬂumumiﬂ

o ol ¥ o '
<da> HununoayInsdwifisdesmsdetenimdulavazeglugl

A 1 LY dy
“aneay” Feeg usHauoan

o el 1 H '
<toda> WunuomyInsdminsdesmsdeteniudulasszeglugl

LY A 1 o
“+sialszmamudrsniomey” Seeglugldiny

4
Y

o = ) Y A oY aw
<mr> PIUIUATINLIT IHIUDAITINAUYITDAID1999UDAIIN




AnHaLYAMEIve AT+CMGW
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A AMOUAUDY

AT+CMSS=?

OK

If PDU mode (+CMGF=0)

AT+CMGW=<length>[,<stat>]<CR>PDU is given | +CMGW:<index>

<ctrl-Z/ESC> +CMS ERROR:<ert>
A1519% 2.19 ANYaZYARITIYR ATHCMGW
w ] - a d
<stat> fruenaouzvestonruiiegludunisa
0 Yaanun 8suuudad luldem
Y] AN Yo g 1 9
1 4ea3 i 185 uN a8 e
| & o o ] tas [} 1
2 doaruifiu g msudaunds Tyl ddq
3 Jaanuinas luda
) a
4 denrumnyiia
. o o 1 A Y A ! kg = a -4
<index> Fruendundsidesmadenmindutsanuionls ludunisa
<length> anuEMvesyatenm Tasayiuuuy Octets
o d"ﬂ 1 d a ()] 3 @ 1
<pdu> FomnfidludmvesguivSasdedeaudusuiudiuves

gatonIu

ANYUSYANFIVe AT+CMGD

a1

3
Qo

LR AMeUAUBY

AT+CMGD=?

OK

AT+CMGD=<index>

OK/+ERROR/+CMS ERROR

<index>

A3 197 2.20 AN UTFARINIY0S AT+HCMGD

o s -’ A ' Y a1 a P4
ﬁmaﬂmtmmmmmmsmamuﬂwammmm"ls"lwmmiﬂ




ANHAUZYARITIVEI AT+CSMS
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v
L3

findy AMDUAUDY
AT+CSMS=? +CSMS: (list of supported <service>s)
AT+CSMS? +CSMS: <service>, <mt>,<mo>,<bm>

AT+CSMS=[<service>]

+CSMS: <mt>, <mo>,<bm>

OK/ERROR/+CMS ERROR

M157197 2.21 AnBUYARTIVEe AT+HCSMS

<service> 0 GSM 3.40 i1Lag 3.41

<mt> 1 5893031/10 Mobile Terminate Massage

2 hisess ‘UE“LILL‘U‘U Mobile Terminate Massage

<mo> 113 m%’u;ﬂtm‘u Mobile Originate Massage

2 laisesf ‘ugﬂwuu Mobile Originate Massage

<bm> 1 5945 U3 1Ju3)0 Broadcast Type Massage

2 Tayeses ﬂ'g‘lJLL‘U‘U Broadcast Type Massage

AnyzyAMIFIves AT+CPMS

f1dq

ANMBLAUBY
AT+CPMS=? +CPMS: (list of supported <meml1>s), (list of supported
<mem2>s), (list of supported <mem3>s),
AT+CPMS? +CPMS:<mem1>,<usel> <totall><mem2> <use2><total2>

,<mem3> <use3> <total3>

AT+CPMS=<mem1>[,<mem?2>,

[<mem3>1]

+CPMS:<usel> <total1> <use2>,<total2> <use3> <total3>

OK/ERROR/+CMS ERROR

A15197 2.22 AnuUYARITIVes AT+CPMS




<meml1>

<mem2>

<mem3>

<memx>

<usex>

<totalx>

dauaNUIId MU MLazauTeaI W
daumuirdmsudsutaz dedenu
v -3 @ Y Ao =] 9
daummidmsudeaunsunudu 1l
dauanuidmivenuazaudea

9 9 ] !
mmumammmﬂuagiu <memx>

o 9 o & a LY,
PIUIUVDAIIVNNNUANTINITOIND vl,ﬂﬁlu<memx>

dnazyamdives ATHCMGC
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'
ar

G AMOUAUDY

AT+CMGC=?

OK

If PDU mode (+CMGF=0)

If sending is successful:

AT+CMGC=<length><CR>PDU is given +CMGC:<mr>

<ctrl-Z/ESC>

If sending is not successful:

+CMS ERROR: <err>

<length>

<pdu>

¥
VAN

<mr>

A ar (-] ﬂll
AT NN 2.23 ANYUSYRATAIVDI ATHCMGC

AR IATeR I TAgesLILLIY Octets

{ v d a 1 M YRR
‘i’llilﬂ’a'mﬁLﬁuﬁ%uﬂﬂﬁﬂuﬂﬂiﬂﬁﬁﬁ%}a ﬂ’J’]iJETuS’JﬂJﬂ'U’cY’m‘iJ?N‘]gﬂ

L]
ar =4

9
U dItenduns add 9 de a1
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d
2.16 aailnanssylulnsneuinsames AVR
2 { a a o
TulasaeouInsames AVR  HunilalululasaeuInsames NwaalasuSsn ATMEL
Gimedululnsneulnsamesnszga Mcs-51) AVR  SaiiululnsneuInsamesaszgalud
) ) 4, & o
910 ATMEL Taa1ilaenssuiuy RISC (reduce instruction set computer) Aovilemidsaulddaya o
a = =) Jaa a a ]
wiRniissgadey ululasneuInsamesillsz@niamuazanumusaganisesmiiunais
1) @ ] I'd 4 Y H v
aynsy  luudazeynsuduniseendiunaoies  esesiuanudssnsiuanaavesglfau
Ao a a 4' 1 @ o 1Y 4 d' o 1 dy
Tuvazfidansnnulszansamimisu dwmsululasaeuInsaes AVR Mminausluduilaziiu
o wa J @
183 ATmegalé  swazidvauazguautanolululnsnoulnsames ATmegal6 uUAAIA

vaenlaszunsugid 2.17

= 8
5] =
Sl
] s S
1 1
1
! Wialchion »  Power debugWIRE X
; Timer Supervision ¥ 1
1
: ‘Waitchdog e gl el PROGRAM !
1 Oscillator RESET LOGIC :
1
: / i
Oscillator 1
1
: 1 Gircuits 7 Flash SRAM :
| -
. Clock - 1T :
1 Generation 1
' '
. . 1
. AVR cru |
1
: T EEPROM :
1 3 .
1 ¢ L AVCC
1 3 i
1 y v ; AREF
1
' I I ' GND
1 l >
! 8bit T/C 0 16bit T/C 1 A/DConv. |e—>q |
1
! A — 4 [ N S B
1 ]
\ L] 1] svitTic2 Analog ] internal s} 1
1 = . Comp. Bandgap 1
1 = A i
1 2 !
| R :
: i
1 1
1 USART O SPI TWI 1
1
: A A 2 4 2 A 1
1 ]
1 h 4 h 4 h 4 " !
1 3 1
1 v i
1 A ¢ h 4 \ 4 i \ 4 ¢ y 1
1
: PORT D (8) PORT B (8) PORT C (7) i
il * ‘ ; :
i ! RESET
' 1
—————————————————————————————————————— -
XTAL[1..2]
< y A
PD[0..7] PB[0..7] PC[0..6] ADCI6..7]

51/ 2.17 uamsudenlavzinsY AVR ( ATmegal6 )
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LA °

2.16.1 paniane fny

aonilaonss SJﬂ'IEJGluLﬂuLL’U‘U Advanced RISC (Reduce Instruction Set Computer)

-

Q

o ' o 2 o o
Imdenrugunsiinuenn 1 100 Mds Tasiaamisilumsdssurana 1 f1d9
@1 daaauiing (1 MIP/1 MHz)

PHBiawes e lduna 8 G $waw 32 d ohiazandemsien
Tusunsudaenien ¢ iuedwnnn)
o o 1 ] A LY =
A111521UN1591197% 1 MIPS ¢io 1 MHz asuns 16 MIPS s lya1ud 16 MHz
9 S o a 5 Yo ded A 9
@50 Tuns s dygnauiniruegiue sniden 1)
N128ANE1 ROM Uy Flash (1 Insedlostumiieaiuin vina 16 Ala'lud
b4
@owan'1d 1,000 AF9)
] o o 1 o o
wiheariteyauuy EEPROM @ Tnuetlestumihonnwdy vwia 512 lud
Ed
@owav'ld 10,000 af9)
] o 9 A '
oA eyauuy SRAM 1 Alalud
¢ ¢ a a ¥ ¢
Tnesinniwesiawy 8 Gauas 16 4 nieulsmnaaes
a ] o
fszvuarngeuanurawaalunsiauvesweding (Watchdog Timer with
On-Chip Oscillator)
Tugaededayans PWM (Pulse Width Modulator) §$11434 4 704
i lugawlasdyanaezanasniiluaiaea (ADC) via 10 4a 10 8 Foq
Tuganfssufsuus 1duezIaen (Analog Comparator)
[} #
mMsdeas %’ay,aauﬂs YUY UART (Universal Asynchronous Receiver
Transmitters) #3844111 RS232,SPT ozl PC i udu
a g 1 -4 { 3 v ]
nesndunaednalusgiumes AVR fidenldern Jdwed 8 a1 uanndi 100
o d =
YWBIA (AT mega 16 VY IWOIATUNA 32 V)
o Y < o g ' o & {
usedu IWidsaazaams lumsieniuediuwes AVR fifen 19w
~a da o
STUUNTOUNDTI NN NN IULaE N1wUDN (Internal and External Interrupt)
o v & A o
szuunssdauuse ludadeisuienssua v ud lu Insaeu Insames Power

on reset)
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2162 NNeIAdUNALIAYA
d a 4 g Ao t
yHesndunaenaves il Insnou Insames AT megal6 Hi1man 40 1 Tasusiadlu 4
wosmduNAIANADESE S1uau 32 vnlszneulaldan PA, PB, PC, PD wu1a 8 da uazuwesad
{ v W o 4 o
ndesiudyanaeutasniuam 2 ymesn Ae AREF uaz AVCC Twaziduarmesaniavua

weraeAsgl 2.18

PDIP
{XCK/TO) PBC O 4 40 1 PAD {ADCO)
(T1) PB1 O 2 39 [J PA1 {ADC1)
{INT2/AING) PB2 [ 3 38 01 PA2 {ADCZ)
{OCO/AINT) PB3 [ 4 37 [ PA3 (ADC3)
55 PB4 O 5 36 T PA4 {ADC4)
(MOSI) PBE [ 6 35 [J PAS {ADCS)
(MISO) PBE ] 7 34 O PAG {ADCS)
{SCK) PB7 [ 8 33 1 PA7 {ADCT)
RESET [ 9 32 O AREF
VCC O 10 3t O GND
GND O 11 30 O AvVCC
XTAL2 O 12 28 O PC7 {TOSC2}
XTAL1 O 4 28 [ PC6 (TOSC1}
(RXD) 200 ] 14 27 O PCE {TDY)
{TXD) 201 4 15 26 O PC4 (TDO)
{INTO) PD2 O 18 25 O PC3 (TMS)
{INT1) PD3 [ 17 24 0 PC2 (TCK}
{OC1B) PD4 ] 18 23 O PC1 (SDA)
{OC1A) PDE [ 19 22 O PCO (8CL)
{ICP1) PD8& [ 20 21 O PD7 (OC2)

51/71 2.18 ¥MeFA AVR (ATmegal6 ) fafiaiai PDIP

= 1 Jd @ ‘:
swazidualuudaz e allfedl
e vcC - vussdulaseldfu cpu
® GND-¥MsNA
4 a o aa o Y
® Port A (PAO.PA7) - 1wesadludunaeiyeAtaea Amuamsyaswaslun
no¥nl& (internal pull-up register) uwazamafimualfouduwesadunea
dayasueuIann (A/D Converter) 18
® Port B (PB0..PB7) — ilurmesaduyadinea fmuamsyasuauluvmesa’ld
J 9 aa s 9 1 ) o a @
uazifuvmesamihiifieedndis 1wy ndmsuldsunsuin ndeudyaw
wRmaeuen udu

a 4 aa { o @
® Port C (PB0..PB7) - u’ﬂﬂﬂ']ﬂ‘l]&‘ﬂu‘lﬂ@uﬂmﬂ']ﬁﬂﬁﬁﬂﬁ@ﬂ ﬁﬂ'lﬂuﬁﬂ"li‘}gﬁﬂw

R

1

4 9 9 o 4 Y Aa 1 v Ao
meluvmesald  udadusmedand@iieny Wy vuFeusedudtinuas
4
Talsunsudrenisieunsuuy JTAG Wudu
d a o an o Y]
® Port D (PBO.PBY) - ilurmeiaduyaednadtaea smuanisnasnatelua
-4

d 9 d o Y Aa ] A 1 d a o
‘W'ﬂiﬁvlﬂ LAZYIMNBIAMINUINWIAY (FU YUFIUADNDIABYNTY VUMD TUA

iesnindyanamouen iWudu
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® RESET — U415 4A2993

]

= Y

® XTALI - 1doAsdnoaseadiames 1o 1 auduna
1 a a 1 { 4
® XTAL2- 1densanenssdadiame’s ¥8ii 2 Auerdya
v o o 4 o aa
® AVCC- vuswudmiunesa A uay Tugaulasdgyanaeuasniluaiaes

® AREF - usssusmaensudsdminlugaudasdaanaeuasniiuaiaes

TO (Timer/Counter0 External Counter Input)
XCK (USART External Clock Input/Output)

|T1 (Timer/Counter1 External Counter Input) l

AINO (Analog Comparator Positive Input)
INT2 (External Interrupt 2 Input)

AIN1 (Analog Comparator Negative Input)

A 0OCO (Timer/Counter0 Output Compare Match Output)
Nt

¥ _IXCKITO) PBO [ 1 40 [ PAD (ADCD
(1) PB1 1 2 39 O PA1 {ADC1) An Fn :
. [INT2/AING) PB2 C1 3 38 0 PA2 (ADC2) al(%g Eo dlg'lta; pin
Use for programming (OCO/AINT) PB3 %—4 37 F1 PA3 (ADC3) channels
Serial Peripheral {SS) PB4 O 5 36 [0 PA4 (ADC4)
Interface[zSPI) ~.{ (MOS]) PB5 [} 6 35 (1 PAS (ADCS)
(MISO) PB6 OJ 7 34 [0 PAB (ADCH) Power pin
(SCK1 PB7 8 33 [0 PAT (ADCT7 VCC & GND
T ET O s 32 O AREF
pin A
VCC & GND N‘CC 10 31 O GND
GND O 11 30 b Avee Timer counter
XTAL2 O 12 29 b PCT «,Toscz,.}/_ (1, 2) oscillator
m _~"UxTaL1 o 13 28 [ PCB (TOSCA)
(RXD} PDO q 14 27 b PC5 (TDY) =
(TXD) PD1 O 15 26 b Pc4 (100) | __— [JTAG pin
UART _/{amm P02 O 16 25 B PC3 (TMS)
(INT1) PD3 O 17 24 O PC2 (TCK)
I Bdesnal Inferupt 0,1 I {OC1B) PD4 ] 18 23 O PC1 (SDA} 2-wire Serial
_L{OC1A) PD5 O3 19 22 |1 PCO (SCL) Interface
Timer Counter 1 |___{icP1) PD6 [ 20 | 21 O PD7 (ocx
e |
Output Compare Timer/Counter2 Output
A Bmatc’?\a I : — Compare Match Output
d Timer Counter 1 Input Capture pin

3U7 2.19 51802@8Av1989 ATMega 16
2.16.3 Inaresianines

Tugalnwesmnimes Audyara PWM vuia 8 Tin vee AVR usnvinvzlinuanialy

o o

s A s ¢ Y o A wa A A Y o
il Inwesvsenniinesud Suliguauiamu@n lumsasedayana PwM TaverdoTugams

o

a v 9 vad o o 4 L4 Jd Ao dy
LlﬁUﬂlﬂﬂﬂﬂlﬂy’ﬁiun'liﬁi'lﬂﬁmﬁyﬂm ﬂmfﬂJ‘]Jﬂ'ﬂﬁ'lﬂEyﬁlﬂﬂq'ﬂmﬂi/lﬂ'lumﬂi U

o

9 LY a v o A L4 Jo o
1 Woudlulnwefiudyananiamaely  @idunay  wiadhuaminesiudyana

g g

a v v oo L] o

wiEmmenen@niudyga) FuN1IMesa PBO (XCK/TO)
3 o { J

2. ldnudugunanluTnanSouifisudeyaieadadaanaiivimesa PB3 (OCO/AINI)

A o v A Y oA 2 v A = v [ o o A

efmuaminlamihnnie wu wenfSsumsudeyanssfivezaduanuzyinesa e

nSeuifiondoyansefiuvzimnunesa (Set OCO on compare math) u3eilen/Souiioy

[ ° o o
‘i’llﬂlql'aﬁiQﬂui]:’,ﬂmﬁlﬂﬁtlimweiﬂ (Clear OCO0 on compare math)
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A dd‘ =‘l 9 (Y] 9/ d < d = =1
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WaonulugmaluTnuaadsdaans PWM dunisumesa 0Co Tuguuy Fart PWM
Mode %138 Phase Correct PWM Mode

9
o)

399 Lﬁ@§ TCNTO (Timer/Counter0 Register)
) b4 2
Fawesn I lumsiiy msfutunseastiuegiumswadalus fawas TCCRO

Fenwes OCRTO (Output Compare Register)

aftl  anl  and

a -4 o v A ar 1 a 4 A o
TS ORCO Lt wuaswierSoudouduailusimaes TONTO Wienssdu wld
N . N ,
wadnsauen lundmua il ames TCCRO
a o
53a9835 TCCRO (Timer/Counter Control Register)
Timeesivuauvdsdaanann@ni Huazdmualnuansiem
a o
33awes TIMSK (Timer/Counter Interrupt Mask Register)
aa ¢ a 9 a dow g ¢ ¢ ¢ ¢ o A a
SFaeesBuedams Mauduwessudved lnwesanniwmeso Tastmuadeulumsifia
Sumeisldld 2 pluvuie
® {in OCIEO (Timer/ Counter0 Output Compare Match Interrupt Enable)
o a [ = o o A ot 9 9 o
wuebans IeudumessiaissninalSoudivudoyaldaseiu
® in TOIED (Timer/ Counter0 Overflow Interrupt Enable)
3 - 9 a dar | & a o ¢ A s
wuedams Iadumessldaninmsinalenes [Mauilesnnmsiy

0% ma§ TIFR (Timer/Counter Interrupt Flag Register)

sl wnl

Iy d o - o Iy do | & 4 ¢ 4
ﬂﬂm'e)ss.ﬂummamﬂmmﬂumassﬂmaﬂmmammumm
A a ¢ g =t
e uylan OCFO (Output Compare Flag 0) [EHALIBINALNANITY ﬂl@gﬁl‘iﬁﬂﬂtﬂﬂﬂ
ATINU

e u3an TOVO (Timer/ Counterd Overflow Flag) grisaiiiadeyaiialonss Inad

2.16.4 Insamsianvesnaedimiines
Tnwesnaniwes smualnuamsieuld 4 Tnuade
1. Tnualnwedianimes vie Tuuand (Normal Mode)
2. Tnuaindes nwesidenSsufivudeyanssiiu (Clear Timer on Compare
Match (OTC) Mode)
3. Tvueaiedayans PWM uyd Fast PWM Mode

4. Tnueasd ey 19 PWM 11U Phase Correct PWM Mode
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° ° ¢ ¢ J d 9 o aa 4 o
msmﬁuﬂnmmsm1\11umaﬂ"lmum/mml,ms ITNTIVBNINUTIANDT TCCRO IﬂEJSJ

= o dy
TWATIDYAAIU

$3ames TCCRO (Timer/Counter Control Register)

fafi 7 6 5 4 3 2 1 0

§ofim | FOCO | WGMOO | COMO1 | COMOO | WGMO1 | C€S02 | CSO01 | CS00
Read/Wiite | W RW | RW | W | RW | RW | RW | RW
AsudY 0 0 0 0 0 0 0 0

A1519%1 2.24 uaasiinvessImmes TCCRO

® ia% 7: UJa FOCO (Force Output Compare)

iin FOCO zilionldedraduauazdanuiio lildeglulnuansadredya s PWM nie

1 Q a y é { Qs Qr
WGMO0 tirfiu 0 Tadles MifhwaTesiefortudanna alasy

~a

®  an

]
~

36: U0 WGMO1 1ag WGMO00 (Waveform Generation Mode)

° Y ¢ ¢ ¢ @ o {
ﬁ)3ﬂ'l“rmﬂiﬂnﬁﬁ?’l\iﬁﬂ_jﬂlﬂmﬂmﬁ‘lﬂLllﬂi/!,ﬂ’lum@i ﬂ‘iJﬁ’ﬁlJuﬂju'lm PWM ﬁﬂﬁz!ﬁ&lﬁﬂﬁm’i’lﬁﬁ

225

Tvya | WGMOL | WGMO00 | n1svidves | Awgega | nsdsullyeaves | mswse
crco) | ®ewMo) | lnwesianlmes | (ToP) | SPmmesocro | uvan

TOV0

1 0 0 Normal O0xFF Immediate MAX

2 0 1 PWM,Phase 0xFF TOP BOTTOM
Correct
3 1 0 CTC OCRO Immediate MAX
4 1 1 Fast PWM 0xFF TOP MAX

3197 2.25 Dadmuegluuudayanavesnuesnnlines
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TagHia1 BOTTOM, MAX Lag TOP U51eazidundeil

BOTTOM HA WY 0x00 M 0 Tugiudy)

MAX AAUNITU OXFF (i 255 Tugmdy)

TOP argagavesmsiy Tasdmualdfisgeganiiy MAX wiefiduiiud
Amualuiisaes OCRO (fh‘ﬁf‘imuﬁﬁwﬁuﬂéﬁ'ﬂﬂmm‘sﬁNm)

A15199 2.26 LAAITI9AZIDAYRY A1 BOTTOM, MAX itag TOP

® {ia%1 5,4 : 9 COMO1, COMOO (Compare Match Output Mode)
a o v o = 9 o P v oa o A o
Jadmivdmua lnuansuffeudeumsaswdygranoiuiah 3 uay 6 el

4 a a

Tnua Tnweiranimesuses Inuand da cOMO1 waz COMO00 seiwamily “0” nie
WHunsdansldemInua CTC uag Tnuaadsdana PWM

® djafi 2-0: 1a CS0O2,CS01 Lay CS00 (Clock Slect)
A o oo a gy o 9-’:1!] 9 o o <
fdadmuaunasdgananinnlsoumndmualddlumslsaudyananninimelun

g luInualnaefuosmnfmua I ldduumdsdygnanniininaesuensziiu

o 9 o E3 ¢ v A =) o o
ﬂ’lﬁﬂ']‘WuﬂelﬂVrN’]uiuIﬁNﬁLﬂ’]ulﬂ@i ASNTWALIDYARINIT NN 2.27

CS02 | €S0l | CS00 SazYA
0 0 0 Tilddayanaunin (nwesanlinesngaiians)
0 0 1 Clk VO /1 ild P anaiaes)
0 1 0 CkV/O/8  (@aapsninmisdan WSanames 8)
0 1 1 CkUO/64  (Fygnaninmisae USmnames 64)
1 0 0 CkVO/256  (fgnanninmisdie USainaies 256)
1 0 1 CkU0/1024 (Ramnanfnmisday USanames 1024)
1 1 0 ‘1%’ﬁm,m,1mu1ﬁmmﬂmﬂuaﬂﬁm T0 Hremufiveuvasvosdana
1 1 1 ‘h’f'ﬁ’aumunmmﬁmmﬂmﬂuanﬁm T0 Hemfiveuvasvesdayano

msei 2.27 dadmusuvadsdaanauiinues lnwes

4 ar as a ar Y
*wnging  USanaees (Prescaler) AedivsnIeaavieudaguuIin (FyansuiRnien

a =
ATANDANYT XTALL Uy XTAL2)
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$Rames TIFR {Timer/Counter Interrupt Flag Register)

fadi 7 6 5 4 3 2 1 0
Hofln OCF2 |TOV2 |ICFI |OCFlA |OCFIB |TOVi |OCFo |TOvo
Read/Write | /W~ |R/'W  |RW  |R R R RW | RW
Ausudu | 0 0 0 0 0 0 0 0

715197 2.28 UAAIDAYBI dAIABS TIFR

® 1ia¥ 1: 1@ OCFO (Timer/Counter Compare Flag)
a A a =t = g/ v e o ot
{ia OCF0 zgnirailiainanisilTsuisudeyasznines1ames TCNTO wag OCRO HaAn
1 o =8 Jdr Y o ¢ A o g/ s a dar | &
VAU LAz gARLTAIRIINTZUIUNIN NS AT Welimatlalsnuilududumessua
4 ¢ ] {a
n5oIABs AENIZUUMIN RIS Tasnsiouat <17 TUAda OCFO
® 1iaf 0: 1n TOVO (Timer/Counter Overflow Flag)
= Py o Y ar = o Py o
fauaasnisifialoned Wad tissninmsiiuress saaes TCNTO mstialsres IWas As
a T a o
MILANANUDE 0XFF (255) 1a TOVO 9Qniwa LazQandos aaunssuaunsneaiaiag
A a @ | & do A a I ¢
Welns IFudumes sulddenFutilesnnnmfialeres Iad uaztinindaldau
= da § t a a I'd =Y o
Sumessladsnam (wada TOEO lu3sames TIMSK uaziia 1 uS3ames SREG) nie

4 ] { a
AU AEnNTZIIUAI N INTaTLS Inensideuat <17 lUada TOVO

2.17 ssundganouiousAANe (Fire Alarm System)

[
[

k4
@ 1 a C @ da 1 ] a  a a
sadfvne ifanugauedsdiauasniwddu  auwngduInginoinuasNiSuiamwas

9} Ty t M oA = A 1 o 1 9 o a d a o o A 14
Vh’illﬂ% mmuagwsamﬂumwm%‘lwwﬂumu NI IAUNINGNATY i}umumm‘ﬂﬂu"luﬂﬂu
A

o o a g Ada o a 4 v & 2 o Y ot
wieginsaidumtsninadnifiegneluemswdnsadalild Fafusaiufludestiszan

9

s = TN A 9 [ Cod 9 1 P
dognaudeusansviadsilueas e lfmusoudimgmsaldranhneud izgnawsu

mugulila
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A V=)

2.17.1 83u)52nBuvBIszUUT R IaAD UBAR N

o =t

1 { g Q) 1 ] é o 4 Qs g
tutlszneuidiguesszuufeusandedl 5 daulnaiq Fehenusenlosdu dwanslu

UAUATH
Lyateln
}
3.Q1Jni€|if§u Yyana | —> 24K UAN — 4.g9unsaludsdeyanss
!
s.gUnsaidsznou
91l 220 urasdnlsznouvesszuLReuS AR Y
‘lgﬂ‘n'm"lﬂ (Power Supply)

gaswl  Huginsalutlasidd i wosumdst e hndusddwihnssuanse 714
UftiRavessruLLazzdadiszy Iiihdises e Idszuuihen 18 luvae i Il gy
WHIRIVAN (Fire Alarm Control Panel)
dudrunuquunzasinaeunstuvesglnsaluazdaume ussuuioma o
szneudiorssniuguassiudyanunngUnsaiSudyaia, 29esnageunistiem, 2993
Heefuszun, 2esdgygnandsmsieuluanzlnd wazanrzdades u ma"lmlmnqﬂﬂsaf
ar9sune, uummeidmie I wdunsniugu Taudaua udu dumenruguEcr s idyaa
Tuezvsuaasanganquuniing wy
- Fire Lamp : 93 Aaiodamde g
- Main Sound Buzzer : dzilifesdsunizudameg
- Zone Lamp : w@sd1auaaslsufifaAlam
- Trouble Lamp : uduvgdadossien
- Control Switch : @WMFUMIAIVAY 13U Lﬂﬂ/ﬂmﬁmﬁ@mzﬂszﬁamﬁaﬁmmﬁ
A, naae

@ o a
- Battery Reset szUunduvamsaiiilualnd
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v
¢ a

gUnsauSudayey1as (Initiating Devices)
Hugilnsaidusuiiavesdyanauieusafify Suieoniiu 2 vila fie

- gUnsalisudanaminyana (Manual Station) lAur aorfludedaaondeu
Safnouu19iiena (Manual Push Station)

- qunsaliSudyno TnesaTuda Hhugilnsalda luiafinufase lhaeanns aw
szozane) vesmunamaslnd ldun  gilnseinsieduniiu(Smoke Detector) gilnsel
as29dunuiou (Heat Detector) g1lnsainsa9dunlad1W(Flame Detector) gnsainsiody
uhe (Gas Detector)
qﬂﬂ5a‘im’fa&’muwumﬁ’hm?rmun:um (Audible & Visual Signalling Alarm Devices)
ndnnglasaliSudaarasihn Tasdedygamidaivgy (FCP) uédr FCP Fads

FygrueenunTaoimglnsal 1dud nszds, lmsu, Iddgea Juduieldgederd,
9

]

v A

A 9 Y Ao a 9 [ =] a Y a d?
gils*.uNmmumemﬁumﬂnmaq‘lﬂmm'smmmwaﬂﬂmﬂﬂw

Qﬂﬂiﬂil’ﬁ:ﬂﬁ)‘u (Auxiliary Devices)

o vy LY

S o A o A A Y o a
dlugilassiivhauden lustuszuusunnedestumsauguilestu uasdumdalase:
INOATY QY IUITHINITVUIABUSARN NUTTUUDU 15U
L o v o A I3 q’: v o
- dudggranszdqumsiaueesszuiuaniacdual, mslaRaaniu
seupdfvomadanaaylussuussieerma,  wasulauienruguaiuly,
Auiadszgmaeendadszaniil, Uadszgiuaiuld, auguszuunaszae
= Y 1 % a Y
(@oe wazmsilsemeudann, Aaszuuaumas dudy
- Sudyaavesszuudunnszqumsiinuvesssuudyanaufeusafse 1w

Yy o
Mnszuunhdudumas ssuudumwasdemsiaisiacs Tulia Sudu

Alarm \

Photo-cell

Smoke panticles

{ d a 1
317 2.21 wamsmsilszneuginsaiytiagieg
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v
¢ a

2.18 yHagUnsalSuTya10Uudn WA (Automatic Initiation Devices)

De

2.18.1 gUnsainsI99uAIU (Smoke Detector) trivaniily 2 uuudail

SMOKE DETECTOR

S ITTT L

31I7 2.22 gnsains19Fundulv (Smoke Detector)

/. o a

q‘; d a Y
- gunseinsinduniuviialeserliuwiiy (lonization Smoke Detector) gilnsaiwiinil

) o v @ @ A y o a . .
mnzdmsuldasndudygnuniulussosSudunioymavesnTuidninn  lonization Detector

o g

o - 4 - o LY o ) é
i Tagldnanmsndsundasgudnvasmanih Tasldmstuiuanmssdsinadesnnds

L A o aan s 3 ¥ :l’ o o
8glu  Chamber  Fwsiinlfdsordveimanegsenindannuazay  shldanani i

¥ Y x
(Conductivity) tWuALTNal#nszuaanse lvariuldTagazadn  dislioymavesnfudunlu
b4
Sensing Chamber 1 aymavesniuaz lisaudnu deeu ilinavildmsIvavesnszuaanasdoe
2 o 9 o/ o (Y b4 o A
Fa111 1962 a3293uATuudsao1uz Alarm Wudl
- gunsaiasiedunusiialnlidiann3n (Photoelectric Smoke Detector) Mz dmsy 1y
H v 14
anviudyauniulussozileyniavesnTunlngiyu Photoelectric Smoke Detectorti1a1u Taaldf
nannsazNoUUDILIE wetinTuidhunludaasrnduaiuee lilnsznufuuasiieonunan
. 2 MY @ o v 5 1 1 9
Photoemiter 413 1Adoenselilfaginsal5unda Photo receptor uAnTIRINAIUNT UL

aymanunazinmdn Ui Photo receptor ¥hl#aaasasniuvesiamsnniuaiudedaygiands

Alarm
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2.18.2 galnsainsa9dun133eu (Heat Detector)
o [y 9 d Y o Ao o wa 1 =~ a £ o Y1
ginssinsnnduaawiou Wugilnseludedafdesa Tudaguusng Inatwwila Foivldh
@l { o { o @ o
Wluginssinsagniigaua: Tdgyanavasn (Fault Alarm) desiigaluiliyiv gunsalaseiy

v v
anuFeuntionldsuliseas 11

1% 223 ginselnsavdunrmideu (Heat Detector)

ts Ly Y] A
- gilnsainsreduanudouriiadudnsnsiinvesgunigil (Rate-of-Rise Heat Detector)
¢ m o A @ a = { o v
gilnsalrilatginudeiisannsiiuvesgamgin/fsunlaslidwd 10 esrwadoa Tu 1
2 s o \ \ o é e
Wi dudnvazasiiem emeludmdnuuvesdnsunudeudiegnaruion swvmeda
' 3 { v =] r o a Y
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TasmsnAaesNIINMSIAEU Source Code Y0362 1y Tnsnau Insmas AVR daeTdsunsu

AVR A3 4.2

AVR Studio - [C:WDocuments and Settings\user\DesktopiNew Folder {3)iserial 74HC165 2.c]

[ He poect fud Edt Yew Tooks Debug Window Hep

- 88X
A5Hd . ja8d ) BRMASAREE 2 1Aa0E
Trace Disabled . LT Bm
AVR GCC X Tnclude <avi/io.hs TjO View v X
= % cerid 74HC165. 2 (def: #include <avr/interrupt.h> i e .
?js— Hes_( k) #include <compat/deprecated.hs b ~D77777 -
3 Header Fies #define F_CPU 8000000UL /~ XTAL & Niz Hame Add. Ve B
‘-3 External Dependendies 4 T>4NALOG_COMPARATOR
4 Other Fies #include <util/delay.h> 435p
#include "LIB_UART.c" = CEXTERNAL_INTERRUPT
s/#include "lib UART c* <+ © TIMER_COUNTER_D
o 4 @ TIMER_COUNTER_1
#defin= DDR_SR DDRD / directicn port shift register ;iQT[MER_CDUNTER_Z
#define PORT_OUT_SR  PORTD /7 Qutput port <2  USART
#defin=e PORT _IN_SR PORTD /7 Input port 43T
#defin= SE_PIN PDS '/ asynchronous parallel load input i‘:‘_?w”mmﬁ
#define CLK_PIN PD7 /7 clock input (IOW TO HIGH edge- « = FORTB
/7 triggered) 42 PORTC
igefme QH_PIN PD2 / serial output from the last stage ;1@PORTD
</ EJEEPROM
#defin= DDR_SR DDRC // direction port shift register DECPU
#defin= PORT _OUT_SR PORTC  ~/ output port “DAD COMVERTER
#defin= PORT_IN_SR PINC / input port - -
#define SH _PIN PCO 7 asynchronous parallel load input
+ PCO SET DS_PIN 74HCS595
#define CLK_PIN PC1 /7 clock input {LOVW-to-HIGH edge-triggersd)
~ PC1 SET ST_CP_PIN 74HCS9S
#define QH_PIN PC2 / serial output from the last stage
#define SH CP_PIN PC3 7/ shift register clock input
#define SET_INP(x) cbi{DDR_SR.x) / SET PIN INPUT '0'
#define SET_OUTP(x) sbi(DDR_SR.x) /~ SET PIN OUTPUT ‘1’
#dafina GFT Plwd <hi {PART ONT SR w4 Al
¢« 2
[ C:\Documents and Settings\user\Desktop\New Folder (3)\serial_74HC165_2.c 4b |y o
Buld v X
N i - Camegs B

51U 4.2 1151949 Source Code MUY TU51ATY AVR Studio
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888828) 1D €8 1C €8 1B C6 11 24 - 1F BE CF E5 D4 E® DE B
808838) CD BF 10 ES AG E6 BB EB - EE E9 FD EG 62 CO 85 9
9866648) 6D 92 AE 37 B1 67 D9 F7 - 18 E6 AE E7 BO EO 61 C
9886858) 1D 92 A6 3D B1 87 E1 F7 - FD DB AB C6 D1 CF 18 B
868868) 83 E3 89 B9 88 E1 8a B9 - 86 ES 88 BD 8F E6 980 E
808870) 90 93 D1 066 88 93 DO 66 - 96 93 D3 66 88 93 D2 8
©888888) 688 95 OC 81 89 2B 39 FO - 80 ED 97 EG 081 97 F1 F
908898) 21 50 30 48 C9 F7 88 95 - FC 61 66 23 59 FO 98 8
8088A8) 89 2F 87 95 88 27 87 95 - 96 95 98 2B 61 50 C1 F
00808868) 96 83 01 CO 96 81 89 2F - 90 EB 68 95 A8 98 A8 9
8808C8) 83 B3 84 76 A9 98 A% 9A - 93 B3 86 95 94 70 89 2
8688D8) AP 98 A% 9A 93 B3 86 95 - 94 70 89 2B A9 98 A% 9
8008ES) 93 B3 28 2F 26 95 87 95 - 88 27 87 95 82 2B 94 7
8086F8) 89 2B AP 98 A9 9A 93 B3 - 28 2F 26 95 87 95 88 2
800188) 87 95 82 2B 94 78 89 2B - A% 98 A9 9A 93 B3 28 2
888118) 26 95 87 95 88 27 87 95 - 82 2B 94 70 89 2B A9 9
966128) A9 9A 93 B3 28 2F 26 95 - 87 95 88 27 87 95 82 2
800138) 94 78 89 2B A9 98 A9 94 - 93 B3 28 2F 26 95 87 9
880148) 88 27 87 95 82 2B 94 70 - 89 2B 98 2F 96 95 87 9
808158) 88 27 87 95 89 2B A% 98 - A% 9A 98 2F 96 95 87 9
888168) 88 27 87 95 89 2B 98 2F - 96 95 87 95 88 27 87 9
800179) 89 2B 90 EB 08 95 98 2F - 87 FD 57 CO A8 98 AB 9
896188) AB 98 A% %A A9 98 89 2F - 86 95 97 95 99 27 97 9
808198) 98 2B 97 FD 58 CO A8 98 — AB 94 AB 98 A9 9A A9 ¢
8881A8) 89 2F 86 95 97 95 99 27 - 97 95 98 2B 97 FD 49 C
888188) A8 98 AB %A AB 98 A% 97 - A% 98 89 2F 86 95 97 9
8601C8) 99 27 97 95 98 2B 97 FD - 3A CO A8 98 AB 9A AB 9
8081D8) AP %A AT 98 89 2F 86 95 - 97 95 99 27 97 95 98 2
8981E8) 97 FD 2B CB A8 98 AB 9A — AB 98 A% 9A A9 98 89 2
8881F8) 86 95 97 95 99 27 97 95 - 98 2B 97 FD 1C CO A8 9
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4.4 minageumsasvennudurullsunsy HyperTerminal
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Bits per second ANy 19200
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Flow control UAUN1111 None

COM3 Properties

' Port Settings |
Bits per second: DU v
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Parity: gNone v |
Stop bits: ’1 v
Flow control: Hardware v
[ Restore Defaults ] “
[ 0K ] [ Cancel ] [ Apply ]

gﬂﬁ 4.24 Dialog Box Setting nldsunsw Hyper Terminal
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‘eatures

High Performance, Low Power AVRP® 8-Bit Microcontroller
Advanced RISC Architecture
— 131 Powerful Instructions ~ Most Single Clock Cycle Execution
- 32 x 8 General Purpose Working Registers
— Fully Static Operation
~ Up to 20 MIPS Throughput at 20 MHz —®
~ On-chip 2-cycle Multiplier
High Endurance Non-volatile Memory segments
— 4/8/16K Bytes of In-System Self-programmable Flash program memory

- 256/512/512 Bytes EEPROM 8-bit AVR®

- 512/1KMK Bytes Internal SRAM

—~ Write/Erase cyles: 10,000 Flash/100,000 EEPROM :
- Data retention: 20 years at 85°C/100 years at 25°C"") M 'crocontrOI Ier
- Optional Boot Code Section with Independent Lock Bits =
In-System Programming by On-chip Boot Program wrth 8K Bytes
True Read-While-Write Operation
- Programming Lock for Software Security I n 'SYStem
Peripheral Features
—~ Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode P rog ram mabl e
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture Mode
~ Real Time Counter with Separate Oscillator Flash
— 8Six PWM Channels

- 8-channel 10-bit ADC in TQFP and QFN/MLF package
- 6-channel 10-bit ADC in PDIP Package

— Programmable Serial USART ATmega48N

~ Master/Slave SPI Serial Interface

~ Byte-oriented 2-wire Serial Interface (Philips 2C compatible)

— Programmable Watchdog Timer with Separate On-chip Oscillator ATmegassN

— On-chip Analog Comparator

— Interrupt and Wake-up on Pin Change ATmega1 68N

' Special Microcontroller Features
- Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated Oscillator
— External and internal Interrupt Sources
- Five Sleep Modes: idle, ADC Noise Reduction, Power-save, Power-down, and Standby
' 110 and Packages
~ 23 Programmable l/O Lines
— 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
» Operating Voltage:
— 1.8 - 5.5V for ATmega48V/88V/168V
- 2.7 - 5.5V for ATmegad8/88/168
» Temperature Range:
- -40°C to 85°C
» Speed Grade:
— ATmega48V/88V/168V: 0 -4 MHz @ 1.8 -5.5V, 0 - 10 MHz @ 2.7 - 5.5V
~ ATmega48/88/168: 0 - 10 MHz @ 2.7 - 5.5V, 0 - 20 MHz @ 4.5 - 5.5V
* Low Power Consumption
- Active Mode:
250 pA at 1 MHz, 1.8V
15 pA at 32 kHz, 1.8V (including Osclillator)
- Power-down Mode:
0.1puA at 1.8V

Rev. 2545M-AVR-09/07
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. Pin Configurations

Yigure 1-1.  Pinout ATmega48/88/1682545M
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Theory and Applications
of the MC34063 and
uA78S40 Switching

Regulator Control Circuits

Prepared by: Jade Alberkrack
ON Semiconductor

ON Semiconductor®
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APPLICATION NOTE

This paper describes in detail the principle of operation of the MC34063 and pA78S40 switching regulator subsystems. Several
converter design examples and numerous applications circuits with test data are included.

INTRODUCTION

The MC34063 and pA78S40 are monolithic switching
regulator subsystems intended for use as dc to dc converters.
These devices represent a significant advancement in the
ease of implementing highly efficient and yet simple
switching power supplies. The use of switching regulators
is becoming more pronounced over that of linear regulators
because the size reductions in new equipment designs
require greater conversion efficiency. Another major
advantage of the switching regulator is that it has increased
application flexibility of output voltage. The output can be
less than, greater than, or of opposite polarity to that of the
input voltage.

PRINCIPLE OF OPERATION

In order to understand the difference in operation between
linear and switching regulators we must compare the block
diagrams of the two step—down regulators shown in Figure
1. The linear regulator consists of a stable reference, a high
gain error amplifier, and a variable resistance series—pass
element. The error amplifier monitors the output voltage
level, compares it to the reference and generates a linear
control signal that varies between two extremes, saturation
and cutoff. This signal is used to vary the resistance of the
series—pass element in a corrective fashion in order to
maintain a constant output voltage under varying input
voltage and output load conditions.

The switching regulator consists of a stable reference and
a high gain error amplifier identical to that of the linear
regulator, This system differs in that a free running oscillator
and a gated latch have been added. The error amplifier again
monitors the output voltage, compares it to the reference
level and generates a control signal. If the output voltage is
below nominal, the control signal will go to a high state and
turn on the gate, thus allowing the oscillator clock pulses to
drive the series—pass element alternately from cutoff to
saturation. This will continue until the output voltage is
pumped up slightly above its nominal value. At this time, the

© Semiconductor Components Industries, LLC, 2006
May, 2006 - Rev. §

control signal will go low and turn off the gate, terminating
any further switching of the series—pass element. The output
voltage will eventually decrease to below nominal due to the
presence of an external load, and will initiate the switching
process again. The increase in conversion efficiency is
primarily due to the operation of the series—pass element
only in the saturated or cutoff state. The voltage drop across
the element, when saturated, is small as is the dissipation.
When in cutoff, the current through the element and likewise
the power dissipation are also small. There are other
variations of switching control. The most common are the
fixed frequency pulse width modulator and the fixed
on—time variable off-time types, where the on—off
switching is uninterrupted and regulation is achieved by
duty cycle control. Generally speaking, the example given
in Figure 1b does apply to MC34063 and nA78S40.

Vin o O Vout
Ref
Linear Control Voltage
Signal

a. Linear Regulator

Vin © Y'Y 1 —O Vout
% T
- Error B
Amp Ref
UL Gated I _~"+le Voltage
Latch -
Digital
_mrnnro Control Slgnal
0sC =

b. Switching Regulator
Figure 1. Step-Down Regulators

Publication Order Number:
AN920/D
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GENERAL DESCRIPTION

The MC34063 series is a monolithic control circuit
containing all the active functions required for dc to dc
converters. This device contains an internal temperature
compensated reference, comparator, controlled duty cycle
oscillator with an active peak current limit circuit, driver,
and a high current output switch. This series was specifically
designed to be incorporated in step—up, step—down and
voltage—inverting converter applications. These functions
are contained in an 8—pin dual in—line package shown in
Figure 2a.

The pA78S40 is identical to the MC34063 with the
addition of an on—board power catch diode, and an
uncommitted operational amplifier. This device is in a
16—pin dual in—line package which allows the reference and
the noninverting input of the comparator to be pinned out.
These additional features greatly enhance the flexibility of
this part and allow the implementation of more sophisticated
applications. These may include series—pass regulation of
the main output or of a derived second output voltage, a
tracking regulator configuration or even a second switching
regulator.

FUNCTIONAL DESCRIPTION

The oscillator is composed of a current source and sink
which charges and discharges the external timing capacitor
Cr between an upper and lower preset threshold. The typical
charge and discharge currents are 35 pA and 200 pA
respectively, yielding about a one to six ratio. Thus the
ramp—up period is six times longer than that of the
ramp—down as shown in Figure 3. The upper threshold is
equal to the internal reference voltage of 1.25 V and the
lower is approximately equal to 0.75 V. The oscillator runs
continuously at a rate controlled by the selected value of Cr.

During the ramp—up portion of the cycle, a Logic “1” is
present at the “A” input of the AND gate. If the output
voltage of the switching regulator is below nominal, a Logic
“1” will also be present at the “B” input. This condition will
set the latch and cause the “Q” output to go to a Logic “17,
enabling the driver and output switch to conduct. When the
oscillator reaches its upper threshold, Ct will start to
discharge and Logic “0” will be present at the “A” input of
the AND gate. This logic level is also connected to an
inverter whose output presents a Logic “1” to the reset input
of the latch. This condition will cause “Q” to go low,
disabling the driver and output switch. A logic truth table of
these functional blocks is shown in Figure 4.

The output of the comparator can set the latch only during
the ramp—up of Ct and can initiate a partial or full on—cycle
of output switch conduction. Once the comparator has set
the latch, it cannot reset it. The latch will remain set until Ct
begins ramping down. Thus the comparator can initiate
output switch conduction, but cannot terminate it and the
latch is always reset when Ct begins ramping down. The
comparator’s output will be at a Logic “0” when the output
voltage of the switching regulator is above nominal. Under

these conditions, the comparator’s output can inhibit a
portion of the output switch on—cycle, a complete cycle, a
complete cycle plus a portion of one cycle, multiple cycles,
or multiple cycles plus a portion of one cycle.

Drive 8 ~ Switch
Collector B Latch Collector
A
dR Q1
Ipk 170 Switch
Sense E I Emitter
!
pk C
osc T
v, E 3 Timing
cc Capacitor
% 1.25V
Reference
- Regulator
Comparator Comp ‘
Inverting |5 aGround
Input
a. MC34063
[=)]
=
t e
o 8 9 - -
e, £, 23 5 53 5%
§8 32 2 E§ 8 % Z5 3%
28 22 6 8§ £ & &8 &6
[e1 ol [ [zl [6] [  [i5]  [i6]
GND
T ; A Latch
3§ pk
osc"[T] s @
+ op 170
1.25V Amp
Ref D1
el 121 [sl [s] [af s [21 [
=] o5 =323 [ST-% 5 £t [OR) (O]
ra £a £a (515 2 sl g3 -8§
5 55 §£ °< 3 3£ B2 &=
5
z
b. nA78S40
Figure 2. Functional Block Diagrams
A"
Upper Threshold 1.25 V Typical
Lower Threshold 0.75 V Typical
| Tt
je— 6t Charge —»] t |

Discharge

Figure 3. Ct Voltage Waveform
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L78xx
L78xxC

Positive voltage regulators

Features

m OQutput currentto 1.5 A

m Output voltages of 5; 6; 8; 8.5; 9; 12; 15; 18;
24V

M Thermal overload protection

m Short circuit protection

m Output transition SOA protection

Description

The L78xx series of three-terminal positive
regulators is available in TO-220, TO-220FF,
TO-3, D2PAK and DPAK packages and several
fixed output voltages, making it useful in a wide
range of applications. These regulators can
provide local on-card regulation, eliminating the

TO-3 DPAK

TO-220FP

A

D?PAK

distribution problems associated with single point
regulation. Each type employs internal current
limiting, thermal shut-down and safe area
protection, making it essentially indestructible. If
adequate heat sinking is provided, they can
deliver over 1 A output current. Aithough designed
primarily as fixed voltage regulators, these
devices can be used with external components to
obtain adjustable voltage and currents.

Table 1. Device summary

Part numbers

L7805

L7809C

L7805C

L7812C

L7806C

L7815C

L7808C

L7818C

L7885C

L7824C

March 2008 Rev 19

1/56
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Wide Operating Voltage Range of 2Vto 6V
Outputs Can Drive Up To 10 LSTTL Loads
Low Power Consumption, 80-uA Max lcc

Typical t,q =13 ns

t4-mA Output Drive at 5V

SN54HC165. . .J OR W PACKAGE

SN74HC165. . . D, DB, N, NS, OR PW PACKAGE

(TOP VIEW)
SH/E['] J 16]VCC
CLK [}2 15]] CLK INH
Els 14f] D
Fll4 13llc
Glls 12[l B
Hse 1A
Qufl7  1ofl sER
GND [} 8 ofl Qu

description/ordering information

SN54HC165, SN74HC165

8-BIT PARALLEL-LOAD SHIFT REGISTERS

SCLS116E - DECEMBER 1982 ~ REVISED SEPTEMBER 2003

Low Input Current of 1 uA Max
Complementary Outputs

Direct Overriding Load (Data) Inputs
Gated Clock Inputs
Parallel-to-Serial Data Conversion

SN54HC165 . . . FK PACKAGE

(TOP VIEW)
z
3z
XFo 8%
DwHW=Zz>0
P T | Y0NS N ) )
3212019
Efla 18[JD
Fls 174 c
NC{ls 16[] NC
Gll7 15[ B
H{]s 14 A
9 10 11 1213
(s | o ¥ v |

INO I
oz z0uW
o 73]

NC - No internal connection

The 'HC165 devices are 8-bit parallel-load shift registers that, when clocked, shift the data toward a serial (Qn)
output. Parallel-in access to each stage is provided by eight individual direct data (A—-H) inputs that are enabled
by a low level at the shift/load (SH/LD) input. The 'HC165 devices also feature a clock-inhibit (CLK INH) function

and a complementary serial (Qn) output.

ORDERING INFORMATION
A PACKAGEH PARTNUMBER |  MARKING
PDIP - N Tube of 25 SN74HC165N SN74HC165N
Tube of 40 SN74HC165D
8QIC-D Reel of 2500 SN74HC165DR HC165
Reel of 250 SN74HC165DT
—-40°C to 85°C SOP - NS Reel of 2000 SN74HC165NSR HC165
SSOP - DB Reel of 2000 SN74HC165DBR HC165
Tube of 80 SN74HC165PW
TSSOP -~ PW Reel of 2000 SN74HC165PWR HC165
Reel of 250 SN74HC165PWT
CDIP-J Tube of 25 SNJ54HC165J SNJ54HC165J
-55°C to 125°C |CFP - W Tube of 150 SNJ54HC165W SNJ54HC165W
LCCC - FK Tube of 55 SNJ54HC165FK SNJ54HC165FK
T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are

available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA Information is current as of publication date.

Products conform to specifications par the terms of Toxas Instruments
o Ay d not

testing of all parameters.

iy Include
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On produsts comphiant to MIL-PRF-36535, alt parameters are tested
unless otherwlse noled. On aif other products, production
processing does not necessarily include testing of all parameters.

1



TPIC6B595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS032 — JULY 1985

L
Low rpg(on) - - - 5 Q Typical DW OR N PACKAGE
® Avalanche Energy .. .30 mJ (TOP VIEW)
[ E;%ht I;o::vertl_JMOS-Téansisttor Outputs of Ne ] 4 . s0l] NC
® 500-mA Typical Current-Limiting Capability SERIN] 3 18[] SER OUT
® Output Clamp Voltage ... 50V DRAINO [} 4 17[] DRAIN7
® Devices Are Cascadable gx:m % 5 16 % gx:mg
. 6 15
]
Low Power Consumption DRAING [} 7 14]] DRAIN
. SRCIR[]s 13} SRCK
description Glle . 12]Jrck
The TPIC6B595 is a monolithic, high-voltage, GND[j10  nfleND
medium-current power 8-bit shift register NC — No internal connection
designed for use in systems that require relatively .
high load power. The device contains a built-in logic symbolt
voltage clamp on the outputs for inductive - g
transient protection. Power driver applications G —12—5 EN3
include relays, solenoids, and other medium- RCK ———>c2
current or high-voltage loads. —_—
urrent or high-voltage ioads SReR B g SRG8
This device contains an 8-bit serial-in, parallel-out SRCK ~ C1
shift register that feeds an 8-bit D-type storage 3 | rC C 4
register. Data transfers through both the shift and SERIN 1D >2 5 DRAINO
storage registers on the rising edge of the DRAIN1
shift-register clock (SRCK) and the register clock % bRAINZ
(RCK), respectively. The storage register 7 DRAIN3
transfers data to the output buffer when shift- 14
register clear (SRCLR) is high. When SRCLR is 15 DRAING
fow, the input shift register is cleared. When output 16 DRAINS
enable (G) is held high, all data in the output DRAING
buffers is held low and all drain outputs are off. >2 17 DRAIN7
When G is held low, data from the storage register 18 SER OUT
is transparent to the output buffers. When data in
the output buffers is low, the DMOS-transistor T This symbol is in accordance with ANSVIEEE Std 91-1984
outputs are off. When data is high, the DMOS- and IEC Publication 617-12.

transistor outputs have sink-current capability.
The serial output (SER OUT) allows for cascading
of the data from the shift register to additional
devices.

Outputs are low-side, open-drain DMOS transistors with output ratings of 50 V and 150-mA continuous sink-
current capability. Each output provides a 500-mA typical current limit at Tg = 25°C. The current limit decreases
as the junction temperature increases for additional device protection.

The TPIC6B595 is characterized for operation over the operating case temperature range of —40°C to 125°C.

PRODUCTION DATA information is cument as of publication date.

Products ‘:mfnnn to specifications per m%:)eg»:t:f exas ln_snynnéer:: @
St oS dogs ot sy s TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

Copyright © 1995, Texas Instruments Incorporated




HA17555 Series

Precision Timer

HITACHI

ADE-204-064 (Z)
Rev. 0
Dec. 2000

Description

HA17555 Series are ICs designed for accurate time delays or oscillations. It provides both of trigger
terminal and reset terminal in order to enable a wide scope of application including Mono Multi Vibrator
and Astable Multi Vibrator, and the number of external components is fewer. Further, it’s compatible with
NESSS5 of singnetics.

Features

e Mono multi vibrator can be constructed with one resistor and one capacitor.

¢ Astable multi vibrator can be constructed with two resistors and one capacitor.
o Delay time can be established widely from several p seconds to several hours.
e Pulse Duty can be controlled.

¢ The maximum value of both sink current and source current is 200mA.

¢ Direct connection of output to TTL is possible.

o Temperature/delay time ratio is 50 ppm/°C (typ).

e Qutput is normally in the on and off states.

Ordering Information

Application Type No. Package

Industrial use HA17555PS DP-8
HA17555FP FP-8D

Commercial use HA17555 DP-8
HA17555F FP-8D

o
Hitach? ‘f,

semiconductor ..



HA17555 Series

Applications

¢ Delay Time Generator (Mono Multi Vibrator)
o Pulse Generator (Astable Multi Vibrator)

o Pulse Width Modulator

e Pulse Location Modulator

s Miss Pulse Detector

Pin Arrangement

W
GND E 8 | Vee
Trigger E 7 | Discharge
Output | 3 6 | Threshold
Reset | 4 5 | Control Voltage
(Top View)
Pin Description
Pin No. Function
1 Ground pin
2 Trigger pin
3 Output pin
4 Reset pin
5 Control voltage pin
6 Threshold pin
7 Discharge pin
8 Ve pin
HITACHI




Philips Semiconductors Linear Products Product specification

Tone decoder/phase-locked loop NE/SE567

DESCRIPTION PIN CONFIGURATIONS
The NE/SE567 tone and frequency decoder is a highly stable
phase-locked loop with synchronous AM lock detection and power FE, D, N Packages
output circuitry. Its primary function is to drive a load whenever a QUTPUT FILTER 3] OUTPUT
sustained frequency within its detection band is present at the L OVCV-APPAASC;I:?F‘I'E; =
self-biased input. The bandwidth center frequency and output delay CAPACITOR C2 7] ?,:?NUGND
are independently determined by means of four external NpuT (3] €] Eh%m&ms Rt
components. SUPPLY VOLTAGE V+ | 4] 5] TIMING ELEMENT R1
TOP VIEW
FEATURES F Package
® Wide frequency range (.01Hz to 500kHz) —
® High stability of center frequency OUTPUT E E GND
® Independently controllable bandwidth (up to 14%) ca[2] BEE
® High out-band signal and noise rejection NC E El NC
® | ogic-compatible output with 100mA current sinking capability c2 E E} RiCt
® Inherent immunity to false signals lNPUTE E R1
® Frequency adjustment over a 20-to-1 range with an external NC E E| NC
resistor VccE E| NC
® Military processing available
TOP VIEW
APPLICATIONS ® Frequency monitoring and control
® Touch-Tone® decoding ® Wireless intercom
® Carrier current remote controls ® Precision oscillator
® Ultrasonic controls (remote TV, etc.)
® Communications paging
BLOCK DIAGRAM
I}
4
Ra
———— AAA————
3.9k
INPUT 3 PHASE 2
Vi DETECTOR
R LOOP
v‘vlv S CURRENT /‘ LOW
CONTROLLED AMP PASS
8 DSCILLATOR \l FILTER
c1 = j: Ca
‘b
I S R3 =
- + .
| QUAPDHF}\;&URE - | AmP
DETECTOR VREF Ry
+*V
7 1
€3 OUTPUT i
iR FILTER 7|~

®Touch-Tone Is a registerad trademark of AT&T.
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] e ¥ O ey i » rLs B . b ) i} . “ = T —
TLP434A & RILP434A guidin, ybrid Modules for Radio Control ( New Version) )
TLP434A Uitra Small Transmitter RLP434A SAW Based Receiver
10,38 ‘ 43.42mm pll:; H gnd Sidpid
" e e >  Digital Data
PINt ; GND pin 3 :Linear Output Mest
p:n:.eauln I pin4: \Vee
pin 3 : Vec .
pin 4 : Antenna ( RF output ) s v ::::\écncd
To.bem pin7:Gnd
pin 8 : Antenna
Modulation : ASK
Frequency 315, 418 and 433.92 Mhz Frequency 315, 418 and 433.92 Mhz supply Voltage : 3.3 - 6.0 VDC
Output : Digital & Linear
Modulation : ASK
Operation Voltage : 2 - 12 VDC
—~ - - Symbol Parameter Conditions Min Typ Max
Symbol Parameter Conditions Min Typ Max Unit - > ¥ 5 s ¥
Vce  |Operating supply veltage 2.0 - 12.0 v \I?;: 85: ::jzi SC“::;:JO L ;3 4 ;, . -y
Icc 1 [Peak Current (2V) - - 1.64 mA 5 - -
Toc2 |Peak Current (12V) . - 194 A Vdata Data Out ;;iatt: : +12(:)?1A uA :ﬂ High) | Vee-0.5 - \gc; X
Vi |Input High Voltage [data= 100uA (High) [Vee-0.5 | Vee |Vect0.5| V s e pia= Sous Lhow) - - :
VI |input Low Voltage Idata= 0 uA (Low) | - - 03 v SELTEE ARSI e
FO  |Absolute Frequency 315Mhzmodule | 3148 | 315 | 3152 | MHz Characteristics SYM Min | Typ | Max Unit
PO  |RF Output Power- 50ohm Vee = 9V-12V - 16 - dBm Operation Radio Frequency FC 315, 418 and 433.92 MHz
Vee =5V-6V - 14 - dBm Sensitivity Pref -110 dBm
DR  |Data Rate External Encoding | 512 48K | 200K bps Channel Width +-500 Khz
Notes : ( Case Tempetature = 25°C +- 2°C , Test Load Impedance = 50 ohm ) Noise Equivalent BW 4 Khz
Aoolication Circuit Receiver Turn On Time 5 ms
pplication Circuit : . R .
Typical Key-chain Transmitter using HT12E-18DIP, a Binary 12 bit Encoder from Alpefullon Ienperiiury L 20 & C
Holtek Semiconductor Inc. Baslcboard Dag Rate 4.8 KHz
Application Circuit :
Ydd dd 3 Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from
\1__ = 18 I l Holtek Semiconductor Inc.
e A0 Ydd 2 . 4
Ht Al Doa iy Code Input TP RF output Vdd
T2 o] M JRose ¥ o ol gt VEE
= A3 oscd .l. 1 L WT w3
e 4 TE= Fh— A2 060 | [ | y
Lo a5 ADTT— e as oosc2] oo 3 ENT
* | Nolas DIN : z = Uigiktal Uut MUz
St AB ADw_—/ ADB,S_,1U&11 ) N - 3 Lir?eatOut aND| B |
L A7 ADS Data bit or Address bit LA lAG DU 4 e ves|?
Vs ADBI" Lo d a7 D9 _J_
. 10 AD-A7 Ve DA = I0UF  HLP4Z48
HT12E Addhress bit oy Herovaif L
5 osel .
Fgﬁ usu2 [ 885
FR4 Vi L Miezo Alamn
Yoico/Spooker <S—— PRN PAN Q -
LTI Y [T P et — T = VY | = Heolay *
" ! - 2 B
Laipac Technology, Inc. LAIPAC bk Lol . Fiak

105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada
Tel: (905)762-1228 Fax: (905)763-1737 e-mail: info@laipac.com
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SOURCE CODE Tsunsunaupuauanluinsnaulnsiaas

/*

File : Tsunsumauaninlasaauinsiaad

Compiler : AVR Studio/WinAVR
Target :ATmegai6

*f

It

:INCLUDE

#include <avrfio.h>
#include <compat/deprecated.h>

#define F_CPU 8000000UL

#include <util/delay.h>
#include <avr/fio.h>

#define DDR_SR  DDRA
#define PORT_OUT_SR PORTA
#define PORT_IN_SR PINA

#define SH_PIN  PD5
" #define CLK_PIN PD1
#define QH_PIN  PD2

#define SET_INP(x)
#define SET_OUTP(x)

cbi{DDR_SR,x)
sbi{DDR_SR,x)

#define SET_P(x)
#define CLS_P(x)

#define READ_P(x)
/!

/ AVR device-specific |0 definitions
// Use sbi(),cbi() function

// XTAL 8 MHz

// header file implement simple delay loops
// AVR device — specific 10 definitions

// direction port shift register
// output port
// input port

// asynchronous parallel load input
/1 clock input (LOW-to-HIGH edge-triggered)

/! serial output from the last stage

sbi{PORT_OUT_SR,x)
cbi{PORT_OUT_SR,X)
(PORT_IN_SR&(1<<x}}

// delay miliseconds
void delay_ms(uint16_t i)
{
for (;i > 0; i--)
_delay_ms(1);
}

// rotate left
uint8_t rotate_left(uint8_t *x, uint8_ti)
while(1)

:FUNCTION



MNPUT = oxFF;

INPUT = shift_in_data(); // read data

if(INPUT |= ox7F)

{
shift_out_dat(~*INPUT);
printf("%x\r\n",INPUT);
while(INPUT = ox7F)
{
INPUT = shift_in_data();// read data
delay_ms(10);
}
}

if(INPUT != oxBF)

{
shift_out_dat(~INPUT);
printf("%x\r\n",INPUT);
while(INPUT != 0xBF)
{
INPUT = shift_in_data();// read data
delay_ms(10);
}
}

if(INPUT {= oxDF)
{
shift_out_dat{~INPUT);

printf{"%x\r\n",INPUT);



while(INPUT I= oxDF)

{

INPUT = shift_in_data{);// read data

delay_ms(10);

}

If(INPUT I= oxEF)

{
shift_out_dat(~INPUT);
printf("%x\r\n",INPUT);
while(INPUT != oxEF)
{
INPUT = shift_in_data();// read data
delay_ms(10);
}
}

if{INPUT = 0xF7)
{
shift_out_dat(~INPUT};
printf("%x\r\n",INPUT);
while(INPUT I= oxF7)
{
INPUT = shift_in_data();// read data

delay_ms{10);



if(INPUT I= 0xFB)

{
shift_out_dat(~INPUT);
printf("9%x\r\n", INPUT);
while(INPUT {= oxFB)
{
INPUT = shift_in_data();// read data
delay_ms(10);
}
}

if(INPUT |= oxFD)

{
shift_out_dat(~INPUT);
printf("%x\r\n",INPUT);
while{INPUT i= oxFD)
{
INPUT = shift_in_data();// read data
delay_ms(10);
}
}

if(INPUT I= oxFE)

{
shift_out_dat(~INPUT);
printf{"%x\r\n",INPUT);

while(INPUT = oxFE)

{



INPUT = shift_in_data(};// read data

delay_ms(10);

" INPUT = shift_in_data();// read data
if(INPUT == oxFF)

{

printf("%x",INPUT);

else

{
}

delay_ms(1000);
i
}
return{o);
}
#/— Interrupt INTO (Port PDsy —
ISR (INTo_vect)
{
if(bito)
SET_P(QH_PIN); // set input QH pin
else
CLS_P(QH_PIN);

bito = bito;



// Serial Data input
unsigned char shift_in_data()

{

unsigned char i;
unsigned char dat=0x00;

CLS_P(SH_PIN); // paraliel load
SET_P(SH_PIN); // serial shift

for{i=0;i<8;i++) {

dat |= READ_P(QH_PIN); // data in

rotate_left(&dat,1); // rotate left

CLS_P(CLK_PIN); // clock pulse

SET_P(CLK_PIN);
}

rotate_left(&dat,2); // rotate left

return(dat);
}
/f
int main(void)
{

1/
i/

7
/1

/!
//

/!

unsigned char INPUT = 0x00;

// -~ SET PIN CONTROL 74HC165 --—-- //
SET_OUTP(SH_PIN); // set output PL pin
SET_OUTP(CLK_PIN); // set output CP pin
SET_INP(QH_PIN); // setinput QH pin
SET_OUTP(SH_CP_PIN }; // set output SH_CP_PIN pin

Init_Serial(96);
DDRB = OxFF; // SET PORT B OUTPUT
DDRB = (1<<DDAB);

PORTB = 0x00; // clear PORT AC. //

// -—- SET PIN CONTROL 74HC165 ----- //
SET_OUTP{SH_PIN); // set output PL pin
SET_OUTP{CLK_PIN}); // set output CP pin
SET_INP(QH_PIN); // setinput QH pin

DDRD = ((0 << DDD2)|(1 << DDD7)|(1 << DDD5));

vi

FUNCTION MAIN



/!
/!

*/

cbi(PORTD,0);
printf("Test serial.");

// - SET INTERRUPT INTO -—- //
MCUCR = (1<<ISC01) | |{1<<ISCO0);

GICR = (1<<INTO);
SREG = (0x08);

while(1)

{
//INPUT = OxFF;
INPUT = shift_in_data(); // read data
if(INPUT != OxFF)

{
shift_out_dat(~INPUT);
printf("%x\r\n",INPUT);
while(INPUT |= OxFF)
{
Int main{void)
{
charchl;
chl1=8; // set 8 bit to register
while (1);
return O;
}
}
}

/!

#define DS_PIN PD6 // serial data input
#idefine SH_CP_PIN PD1  // shift register clock input
#define ST_CP_PIN PBO //storage register clock input

#define SET_INP(x}  cbi(DDR_SR,x)
#define SET_OUTP(x) sbi(DDR_SR,x)

#define SET_P(x) sbi{(PORT_SR,x}
#define CLS_P(x) cbi{PORT_SR,x)

// delay miliseconds
void delay_ms(uint16_t i)

{

for (;i > 0; i--)
_delay_ms(1);

}

vil



viil

// rotate left
uint8_t rotate_left(uint8_t *x, uint8_t i)
{
for(;i>0;i--)
*x = (*x>>1) | (*x<<7);
X=1 //Set11...
return (*x);

}

// Data transfers
void shift_out_data(uint8_t dat)
{

unsigned char i;

for(i=0;i<=8;i++) {
if(dat & 0x80) // serial data in
SET_P{DS_PIN};
else
CLS_P(DS_PIN);

SET_P(SH_CP_PIN); // clock pulse
CLS_P(SH_CP_PIN);

SET_P(ST_CP_PIN); // latch pulse
CLS_P(ST_CP_PIN);

dat = rotate_left(&dat,1); // rotate left

}

}
// :MAIN

int main{void)

{
// set output port
SET_OUTP(DS_PIN);
SET_OUTP(SH_CP_PIN);
SET_OUTP(ST_CP_PIN};

while (1) { // loop forever
shift_out_data(Ox0F); // output
delay_ms(100000); // delay 100s

shift_out_data{OxFO0);
delay_ms(100000);
shift_out_data(0OxAA);
delay_ms(100000);
shift_out_data(0x55);
delay_ms{100000);

}

return 0;

}



#include "includes.h" //msuaa PDU

"*

unsigned char ascii2hex( unsigned char a )

{
if(a>='0'&&a<='9")
return (a-'0');
elseif(a>="a' && a<="'f")
return (a-'a'+10);
elseif (a>="'A'&& a<="F')
return ( a-'A'+10);
else
return 0;
}
/**

- unsigned char hex2ascii{ unsigned charh)
{
if(h<=9)
return {(h +'0');
elseif(h>=10&& h<=15)
return (h+'A'-10);
return \0';

}

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

s o 3 sk 3k 3k 3k ok ok ok 3k ok ok 3 ok 3k ok ok ok ok

typedef struct _PDU_RX_HEADER

{

unsigned char smsc_info_len[2];

unsigned char smsc_type[2];



unsigned char smsc_number[12];
unsigned char first_octet[2];
unsigned char sender_num_len[2];
unsigned char sender_num_type[2];
unsigned char sender_num([12];
unsigned char protocol_identifier[2];
unsigned char data_coding[2];
unsigned char time_stamp[14];
unsigned char data_len[2];

}PDU_RX_HEADER;

typedef struct _PDU_TX_HEADER

{
unsigned char smsc_info_len[2};
unsigned char first_octet[2];
unsigned char message_reference[2];
unsigned char receiver_num_len[2];
unsigned char receiver_num_type[2];
unsigned char receiver_num([12];
unsigned char protocol_identifier[2];
unsigned char data_coding(2};
unsigned char validity_period[2];
unsigned char data_len[2];

}PDU_TX_HEADER;

unsigned char ascii2hex( unsigned char a );

unsigned char hex2ascii{ unsigned char h);



unsigned char pdu_encode( unsigned char *plain_txt, unsigned char *pdu_txt );
void pdu_decode(unsigned char *pdu_txt, unsigned char *plain_txt);

unsigned char pdu_encode( unsigned char *plain_txt, unsigned char *pdu_txt )
{

unsigned char i=8, plain_len=0, pdu_len=0;

while( (plain_txt[plain_len}) )

{

plain_len++;

}

while ( plain_len--)
{

if ( plain_txt[1] =="\0")

{
if(il=1)
{
#>Zone x = ascii
X++
pdu_txt[0] = hex2ascii( (plain_txt[0] & 0xf0)>>4 );
pdu_txt[1] = hex2ascii( (plain_txt[0] & 0x0f) );
pdu_txt[2] = \0;
pdu_len += 2;
}
}
else
{
if(il=1)

{

Xi



Xii

pdu_txt[0] = hex2ascii( {(plain_txt[0] | (plain_txt[1]) << (i-1))

& 0xf0)>>4 );
pdu_txt[1] = hex2ascii( ((plain_txt[0] | (plain_txt[1]) << (i-1))
& 0x0f) ); '
plain_txt[1] >>= 9-;
pdu_txt += 2;
pdu_len++;
}
}
plain_txt++;
if (—-i==0)
{
i=8;
}
}
/!

return pdu_len;

}

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

e 3k 3k ok s 3k ok ok 3k 3k ok 3 e ok ok ok ok ok %k %k

void pdu_decode{unsigned char *pdu_txt, unsigned char *plain_txt)

{

unsigned char i, len=0;

// convert ascii to hex
i=0;

while ( (pdu_txt[i]) )

{

pdu_txt{len] = ascii2hex( pdu_txt[i] }<<4 | ascii2zhex( pdu_txt[i+1] );



>>i);

>>i);

Xiii

i+=2;
fen++;

}

pdu_txt[len} ="\0';

i=8;
while (len--)

{

if (i==8)

plain_txt{0] = pdu_txt[0] & Ox7f;

}
elseif (i==2)
{
plain_txt[0] = ( (pdu_txt[0] & ( Oxff >> (9-i) )) << (8-1) ) | ( pdu_txt[-1]
plain_txt[1] = pdu_txt[0] >> 1;
plain_txt++;
}
else
{
plain_txt[0] =  (pdu_txt[0] & ( OXff >> (9-i) ) << (8-1) ) | ( pdu_txt[-1]
}
if(~i==1)
{



Xiv

plain_txt++;

pdu_txt++;

}

#inctude "includes.h" // SMS SEND

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

sk ok ok ok 3k ok ok ok ok ok ok sk ko ok

// get variable value from sms,
// sms command protocol is [variable_l=value_1&variable_n&value_n&...]
// at_get_val function find a variable and value then save value to *value pointer

// if not found variable key function will be return with '0*

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

3l 3k 3k o o o 3k ok ok %k %k %k

unsigned char at_send_sms ( unsigned char *receiver_num, unsigned char *plain_txt )
A

//unsigned char i;

unsigned char tx_buffer{256];

unsigned char rx_buffer[32];

unsigned char *tx_buffer_ptr;

// Length of SMSC information. Here the length is 0,
// which means that the SMSC stored in the phone should be used.
- tx_buffer[0] ='0';

tx_buffer[1] ='0";

// First octet of the SMS-SUBMIT message.

tx_buffer[2] ='1";



tx_buffer[3] ='1";

// TP-Message-Reference.

// The "00" value here lets the phone set the message reference number itself.
tx_buffer[4] ='0';

tx_buffer[5] ='0";

//The “OB” is Address-Length = 11

tx_buffer{6] = '0';

tx_buffer[7] ='B';

//The “91” is number in thai
tx_buffer{8] ='9';

tx_buffer[9] ='1";

//Send to number +66839202123
tx_buffer[10] = '6";
tx_buffer[11] ='6';
tx_buffer[12] ='3";
tx_buffer{13] ='8';
tx_buffer[14] = '2%;
tx_buffer[15] ='9’;
tx_buffer[16] = '2%;
tx_buffer{17] ='0";
tx_buffer[18] = '2';
tx_buffer[19] = '1%;
tx_buffer[20] = 'F';

tx_buffer[21] = '3";



xvi

// TP-PID. Protocol identifier.
tx_buffer[22] = '0";

tx_buffer{23] ='0';

// TP-DCS Data coding scheme.
tx_buffer[24] ='0';

tx_buffer[25] ='0%;

// TP-Validity-Period. "AA" means 4 days.
tx_buffer[26] ='A’;

tx_buffer[27] ='A’;

// TP-User-Data-Length
tx_buffer[28] ='0';

tx_buffer[29] ='9';

// encode plain text to pdu text, pdu length stored in i variable

i = pdu_encode ( plain_txt, (unsigned char*)&tx_buffer[sizeof(PDU_TX_HEADERY)] );

// TP-User-Data-Length. Length of message.

// The TP-DCS field indicated 7-bit data,

// so the length here is the number of septets (10).

// If the TP-DCS field were set to 8-bit data or Unicode,
// the length would be the number of octets.
tx_buffer[30] = hex2ascii(i>>4);

tx_buffer[31] = hex2ascii( i & 0x0f);



// octet count and store in i variable
i=0;
tx_buffer_ptr = (unsigned char*)&tx_buffer[2];
while ( {*tx_buffer_ptr) )
{
i++;

tx_buffer_ptr +=2;

// clear status flag

at_flag.byte =0;

// sending sms by send AT+CMGS to phone
uart_puts_p ( PSTR ("AT+CMGS=") };

// number of octets to send

uart_putc ( hex2ascii(i/10) );

uart_putc ( hex2ascii( i%10) );

// put pdu code to phone

uart_puts_p ( PSTR ("\r\n" ) );

delay_ms { 200 );

uart_puts ( (unsigned char*)&tx_buffer );
// send sms by put Ctri+Z(0Ox1a) to phone
delay_ms (200 );

uart_putc ( Ox1a );

// read status

delay_ms (2000 );



xviii

at_read_sms( (unsigned char*)&rx_buffer };

delay_ms(1);

if ( at_flag.bits.rx_error == 1 | | at_flag.bits.rx_timeout == 1)
return O;

else
return 1;

}

union at_flag

{
unsigned char byte;
struct
{
unsigned char rx_ok:1;
unsigned char rx_error:1;
unsigned char rx_timeout:1;
unsigned char unuse:5;
}bits;
lat_flag;

unsigned char at_send_sms( unsigned char *tx_buffer );

unsigned char at_get_val ( unsigned char *src, unsigned char *key, unsigned char *value );
unsigned char at_sms_process ( unsigned char *sender_num );

unsigned char at_init ( void );

unsigned char at_send_sms ( unsigned char *receiver_num, unsigned char *plain_txt );



#define UART_BAUD 19200
//#define UART_BAUD 19200
fadsdedoanme port PD1 dhinsdmifiefis
void uart_init(void);

void uart_putc(unsigned char c};
char uart_getc(int timeOut);

void uart_puts(unsigned char *ptr);
void uart_puts_p{ PGM_P ptr };

#include "includes.h"

/*

static int uart_getchar(FILE *stream) // read data from usart

{

uint8_t ¢;
char *cp, *cp2;
static char b{RX_BUFSIZE];

static char *rxp;

if (rxp == 0)

for (cp = b;;) {

loop_until_bit_is_set(UCSRA, RXC);

if (UCSRA & _BV(FE)} return _FDEV_EOF;

if (UCSRA & _BV(DOR)) return _FDEV_ERR;

Xix



¢ =UDR;
// behaviour similar to Unix stty ICRNL
if (c=="\r') c="\n;
if (c =="\n'") {

*cp =¢;

uart_putchar(c, stream);

xp = b;

break;

} else if (C == '\t') c="' 1;

if ({c >= (uint8_t)' ' && ¢ <= (uint8_t)'\x7e'} ||

¢ >= (uint8_t)"\xa0') {

if {cp == b + RX_BUFSIZE - 1)
uart_putchar{'\a', stream);
else {
*Cp+t =C;
uart_putchar(c, stream);

}

continue;

tx_buffer{ tx_index ] = UDR;

if ( ++tx_index == 512)

tx_index =o;



if ( tx_buffer[ tx_index-11="\n' &&

tx_buffer[ tx_index-21="\r')

if { rx_buffer[ (tx_index-3)1="K' &&

tx_buffer[ (tx_index-41="'0")

{
if ( tx_buffer| ‘(tx_index-s) 1="\n' &&
tx_buffer] (tx_index-6)1="\r")
{
at_flag.bits.tx_complete = 1;
at_flag.bi';s.tx_ok =y
}
}

else if { rx_buffer[ rx_index-31—='R' &&
rx_buffer[ tx_index-4]="0"' &&
rx_buffer[ tx_index-s]1="'R' &&
rx_buffer[ tx_index-61="'R' &&

rx_buffer| tx_index-71="E')

if { tx_buffer{ tx_index-s1="\n' &&

tx_buffer| tx_index-o1="\r")

at_flag.bits.tx_complete = 1;

at_flag.bits.tx_error = y;



}

static void USART_Init(unsigned int baud)

{

}

// Set baud rate
UBRRH = (unsigned char) (baud>>8);

UBRRL = (unsigned char) baud;

// Enable receiver and tramsmitter

UCSRB = (1<<RXEN) | {1<<TXEN};

// Set frame format: 8data, NoneParity, 1stop bit

UCSRC = (1<<URSEL) | (3<<UCSZ0});

// Set address uart_str to stdout

stdout = &uart_str;

Xxii

/************************************************************ Main Functions

*/

int main(void)

{

int i=99;

USART_Init(25); // baudrate to 19200 bps using a 8MHz crystal
// UBRR = ({ 8MHZ/{16x19200})-1 = 25
fprintf(&uart_str,"\nUART Module : Serial communication device");

fprintf(&uart_str,"\nCountdown....");

while(1) { // Loop forever
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fprintf(&uart_str,"\nNumber %d",i};
if (i-- <= 0) break;
delay_1s(); // Delay 1sec

}

UCSRB = (1<<RXEN) | (1<<TXEN);/ s Enable receiver and tramsmitter

// mode intrrup for check UDP

UCSRB | = (1<<RXCIE}| (1<<TXCIE); 1 Enable Interrupt
# Set 1-bit global interrupt enable

sei();

return 0;

}

void uart_putc(unsigned char c)

{
while ( (UCSRA & _BV({ UDRE)));
UDR=¢;
_delay_ms{(u;

}

char uart_getc(int timeOut)
{

while(timeOut)

{

if(UCSRA & _BV(RXC))
return UDR;

timeOut--;



return o;

void uart_puts{unsigned char *ptr)

{
while(*ptr)
{
uart_putc(*ptr);
ptr++;
}
}

void uart_puts_p( PGM_P ptr)

{

unsigned charc;

while( (c = pgm_read_byte ( ptr++)) )
{

uart_putc(c);
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