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Appliances and indoor security control system

Poomsan Wongsuesat 46010590
Phurivit Sangkatsanee 46010592
Ratthasorn Songsiri 46010635

Abstract

This project represents the control system which provides convenience and safety. It
controls all appliances and has fire or attack alarm.

The purposes are, to control appliances turn on-tum off anywhere and alarm about its safety.
Microcontrollers and computer are network which control and send messaging to alarm the owner.

Moreover it can automatic turn on and tum off the light at night and in the moming.
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Pin No. | Signal Name | Bit | Active | Direction (In/Out)
1 nStrobe CO | LOW | Output
2 Data 0 Do |- Qutput
3 Data 1 DI ]- Output
4 Data 2 D2 |- Output
5 Data 3 D3 |- Qutput
6 Data 4 D4 - Output
7 Data 5 DS |- Qutput
8 Data 6 D6 | - Qutput
9 Data 7 D7{- Qutput
10 nAck S6 | LOW | Output
11 Busy S7 | HIGH | Input
12 PaperEnd S5 | HIGH | Input
13 Select S4 | HIGH | Input
14 nAutoFeed Cl | LOW | Output
15 nError S3 | LOW | Input
16 ninitialize C2 | HIGH | Output
17 nSelectPrinter | C3 | LOW | Qutput
18-25 Ground

A9 2.2 TnzBsAN Ay sveINe i ATUIY




2.2.3 EnvarFyanaeineinviny

DADA PORT
Wudganudoyaiezdeoonvimoiavin aunsadewdosraies Sfavue s-Bit fail
Name Read/Write | Bit No. | Signal Name | Pin No.
DADA PORT | Write 7 Data 7 9
6 Data 6 8
5 Data 5 7
4 Data 4 6
3 Data 3 5
2 Data 2 4
1 Data 1 3
0 Data 0 1

A5 19N 2.3 710aZIBUaY03 DATA PORT
2.2.4 STATUS PORT

= v [od o 1 r = = L] .
iudoyamonuzves Hardware Ridandmesavuiuawisesinldedn@er fied 8-Bit

unlda1uesa 5-Bit

Name Read/Write | Bit No. | Signal Name
STATUS PORT | Read 7 Busy

6 nAck

5 PaperEnd

4 Select

3 nError

2 IRQ

1 Reserved

0 Reserved

13199 2.4 SWALIDUAVDI STATUS PORT
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A . - 1 P [
- Busy tiie Active M wSumos lindeuiieziudoya

o

- nAck (1D Active MW wWTumasnieufivsiinu

De

- PeperEnd ({10 Active #1081 wiumed hilinszay
A . QA iy s
- Select 11D Active HUWD S (ADAWIUIADS
- nError 111D Active HU1083 WTuADS LY pAANAIA
- IRQ Tifims1Hau
~ Reserved 1ﬂﬁﬂ151§~11u
2.2.5 CONTROL PORT

P o Y 7 ] a P .
lﬁuwE]'S?Wn‘gﬂ'nlﬂuﬂ']'iﬂ'ld']“ﬂlﬂ\l“i'l«llﬂﬂs ff'llJ']'iﬂB'lullﬁ:lﬂlUu.lﬁ UYIHNUA 4- Bit

Name Read/Write | Bit No. | Signal Name | Pin No.
DADA PORT | Read/Write | 3 nESelect 17

2 nlnitialize 16

1 nAutoFeed 14

0 nStrobe 1

A15191 2.5510a21duAYDI CONTROL PORT

»
=

Taunisvazidunveimatinuunazindal

A ) & A Py ’
nSelect 1D Active TUTURY LADNAWTUHIADI

L. A A iy
nlnitialize 579 Active M08 Reset W3UIADS

) »
nAutoFeed 179 Active HU1U81 THWSUIABSH1MS LE: Line Feed

& ; =< y 2 so
nStrobe 10 Active MU0 NI WA SUdOYA




2.2.6 MIAAAINOIAVUIN
4 o o = < T oo 3 - o = : s A Y =
ﬂE]‘LIYI'DSYI1fn‘il‘lllm'(ll‘illﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂ'ﬂu'luﬂ1lﬂu¢lﬂiﬂﬂ%4ﬂﬂiﬂ1ﬁu1u l.'l’iElh‘l'I"lﬂ]JtN
'ﬂv = g o . A Gl: = ﬂ’} o ¥
Address ‘UENW‘EI‘;WUNRI Tﬂﬂ1uﬁu‘ﬁ¥ﬂﬂﬂﬂﬂu Windows XP SP2 Wﬁﬁﬂmﬂﬂ‘HﬂﬁﬂﬂﬂﬂﬂQﬁ
3 | a o .
1. 4119 Control Panet Tasnisndnh “Start -> Setting -> Control Panel”

2. mﬂmﬁ Control Panel mm%’auuﬁu'lﬂmmiﬂumaﬂnnw"laﬂau “System”

[ ¢ contra v T

He BV s fpome Dok mes e
e 3 owen  sbe [T
. . D
PowTen P il fLrgage  Scacrart s Camer i Lehasien Taks -
Cotarw
C B @
Sacave Cavar S EPr] Varage Jurels et st Fptth
[
=] '
- 83
Ay | e | L A )
& @
#wgore Meeml Treen i P 1 ot e .
5 ] frestion “
St avivnnton syes i A N g B Rk, (e o e ek ok s, |

gﬂﬁ 2.4 udaalonou System 11 Control Panel

3. 3o “System Properties” ud2 Mimsidenuny “Hardware” AAN “Device Manager”

Device Manager
g The Devica Maneger lats of ihe hardwam davices Inatalied

on your computer, Use the Device Manager to charge the
proporico of sy devise,

[ Device Warager l

Driver Sigring Jels you make sure Lhal netafied drivers are
- compatibla with Yindows. Windows Updats lsts you sat up
how Windows connacts 1o Windows Updata for drvers,

[ otesors ][ Wndwaipdme |

f Hardware Prolles

) ol Mmpﬁlumvﬂeawwformlomwwﬁom
{ dngl dfterert hahvere cord gurations.

{7 Hudwom Pofhs |

N A - = cum S s s e e

(o J[Gml]

‘gﬂﬁ 2.5 AAINITIABN Device Manager
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) f - - A 1
4. 1310187 “Device Manager” THiinisndiniaToanung + wili “Post(COM & LPT)” (e

gruazduavewsianiieglunioanouiamed

.E; Device Manager

Fie

I+ e+ + o+

+
+

Kwn jew peb
B oes gy X

~ Kevbosrds

", bice and other powing deviees

1 Madems

- Moouiors

B Hetoork adaoters

W PCMCIA sdeoters

Y Ports {COM BLPT]
7 Bhuetooth Seral Port (COM10;
¥ Bluetooth Seral Port [COM11)
9 Bluetooth Seral Port (CQMID)
o Byl Sut ol Pur L (COM1S)
LY Bluetooth Serist Port (COM14)
Y Bluetooth Serial Port [TOM15)
L5 Bluetooth Serlal Port (COM1%)
Y Sluetooth Senad Port {COMIT;
Y Burtvoth Senal Port {COMYY)
.Y Bluetoath Serl Port [COM19)
_y Buetooth Sertal Port [COMS)
i

W Processors

@ Seund, video and game controliers

——— - L T v ASmsepe v

1171 2.6 uamasivaziBuaveansin

o o - =3 H A [
5. Bimsautanann “Printer Port (LPT1)” mm'ﬁ'nq “Printer Port (LPT1) Properties”

opertics, ; o BB

© | Resourehpe Setng S

: 0378 - 037F

[#] Use automatic settings

Corfictng device bol:
No conflicls.

E . -~ s

[ 0K ][ Cancel

iﬂﬁ 2.7 Printer Port (LPT1) Properties
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4y ,
6. 1iiod1g “Printer Port (LPT1) Propertles” HIM3IT0NUNY “Resource” udagludiu

P -t &
V93 “Resource System” Y “Resource Type” 921 “I/O Range” 449

(1 “0378-037F” ¥11¥1I5IMT 1T Address A1IVOINDTAYUIURI]

Port LPT1 | LPT2

DATA PORT 0378H | 037CH
STATUS PORT 0379H | 037DH
CONTROL PORT | 037AH | 037EH

A5 NN 2.6 Address INVOINBIAVUIL

o
o

S

HANYO “Setting”
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2.3 maaullsunsuAnreweinuuiu
maouldsunsudadenesnnnumsfieraarenedavn g fusudiufiesdoad
Raddudide gllunsemuazdounesnuunduiuIWduuy di §o “Tnpoutsz.am
Y3 aaca a1y Copy T npouts2.dil T1¥# C:AWindows\System32 daumsionlfamiiy
sudludoaimsdszmafadfuiedun 1o ng SalinvazBeadad
- msﬂszmﬁﬁqrﬂ;’ufuﬁ'aga Private Declare Function Input Lib “inpout32.dIl” Alias
“Inp32” (ByVal PortAddress As Integer) As Integer
- msﬂnmnﬁaﬁé’udaﬂngn Private Declare Sub Qutput Lib “inpout32.dll” Alias

“Qut32” (ByVal PortAddress As Integer, ByVal Value As Integer)

msSunlFuiansu
- m35udioya Data = Input(Port Address)

- Mo q'ﬁ'm:;a Output{Port Address, Data)

Tauh
=& oo + =) - w o«
Data wanuiia doyanfuldninnesansedoyaiidaiinesn
Port Address HUIUTA Address vaanasnfissiimifuniodsdoya

(%1 DATA PORT = 0378 1Judu
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2.4 HOIMOYNTMNATIGIU RS-232
LY A ] - o I'I o - = 1 1
Hopliumsisoudonsuiamaidae Rs-232 WulASunulvuge msizlianudeniothi
' 1% 4 = a P ' o ¢ 4
gannlumsldon  uuniizndndsvazduavesmsiFoudensuinneidromsdemsuy
DYNTUINGIFIU RS-232
2.4.1 RS-232 serial connecter pin assignment
] v ta & 3 of 3 A A ) o
RS-232 AOUIIAMGDS (Connecter) A@uTU 1FnoWMAMBIIYL 25 VIMTBFuniinawln
MosuuY DB25 eenuuumdniumsdomsuuueynsy RS-232 89 2 ¥83M3doas (Channel)
' 4 ' & o a P
Taviigoamsfoansvoanilanliszuuns19a0uUnUQNADY  (Handshake)  Aaudiy  unzd
asufmofuN{uATssuvAsTIvABUAINgNABINY 2 Yeamsdemsay duBnyeemsdens
o & o d ¢ v
dlumsdomsuuuTufiy (Telebit Modem) Faeuisnifinaniuzves Tuwauimiounseluniou
o A = 4 & o
tlumsdoas dmiuaiosneunnnosauyananill (Personal Computer) Tuilopiiu Rs-232
o o 1 2 { °
aoudinmofaziunuuidn 9 vmdeund DB Rauanluzli 1 - 3 Tavnddadums
1 d ' L
doensuuu Tudvdutuanzidunsfomsuvuliszuunasrvaounnugndos 41 Protective

t = ! of £ A @ a
Ground Y DB25 szidludmundonvesneuiinimesiuy DB Raliunisflestudyapmauniv

4-—-— Data carrier detect

6 O——i— Data set ready
2C-+— Receive data

7 O—1— Request to send
3O~ Transmit data

8 O———Clear to send
4 O—— Data terminal ready

QO— Ring indicator
50—+ Signal ground

Pratective ground
7U712.8 Rs-232 aouriimmosiiwy DBY




s

— Protective ground

14O0——1— Transmit data (2)
20— Transmit d&ta
14 Ot Tranzmitter clock (DCE)
30—1—Receive data
16 O———— Receive deta (2]
_ 40——Request to send
17 O—— Receiver clock
50—t Clear to send
180———
B O~ Data sed ready
190—— Request to send (2)
7O—r1— Slglnal grounc
200 Data terminal read
80— Data carrier dete
21 O———1—Signal quality detector
9O——Test pin
2 20— Ring indicator
100—— Test pin
23%—— Data signal rate detector
24 O——1t— Transmitter clock {DTE)
12 0—— Data cartier detect (2)
250—

— Clear to send (2)

e

U#2.9Rrs-232 Avuimaniian DB2S

14

—ﬂ'ﬂ-_
B

»—= , . Data set ready

W Sl7 7772 Receive data (Rx+)
===-g % f’;”'f/??i% = Receive data ground (Rx-)
=== Transmit data ground (Tx-)

5 Transmit deta (Tx+)
o Data terminal ready
E——

4 o
3101 2.10 rRs-232 Aoutinme sty DCE Modify modular jack
& o o & - . LY =
usnimiudiiinoutinmeidnuuuntiaundl DCE Modify modular jack A3gUh 3 ms
Hoauuuoynsuuas g Rs-232 Sszduussduiidiuvanuazay (hid 0) tumsidoudoin
o Ad o o [ 4 ] : -]
wdoaldsugunsalinwisiliszdudygrumibouiuviniy - Amualiglnicldunifie DTE:
. . | = 4 q’ 4 1 4 &
data terminal equipment 19U fBuRAAS, USumei Wudu uazgunici)aiemafie DCE: data

P . ! < v
communication equipment wu luay nd_lumu
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2.4.2 puuuveamsivousie
[] 1 » [N +
dwiu RrRs-232 HllumsdemsuuuTudniy annsefvzdszydmaseudessving
o é ar 4 1 1
gunsel 2 mlavldme Rs-232 Fwnnsesesfugluuumsioudonnny wu aaunseld
LY ] | - ) o 4 1
mudyanafisr 3 1§y Ao RD, TD uaz SG NfvanedmsumsFendouds Taugtuuuns
4 v oo & 1 § < 1o o
(FouAoiuIuogAL Software AlE FWe Software @199z ludiludeslimsasrvapunny
Aanarinme viensdemsseninnouRunes (Windows 95, 98, ME) MSI¥0uADBIUY Loop Back
Handshaking Wi uuuuiimngeniige
] »
muouraseningiinsal 2 AnTulinainarugiuuy 19U Loop Back Handshaking 1M1z
o A 1 =Y 4 - - Y ]
mmfunsidouronsuiuned nio wniduptuuurnzdmivszuuing 2 szuu Wudu lu
-} i A ] t y A A 1] y o
msBouiluumilisesldmssoudenvunelumsioandoyn  Fgluuumsieudenliy
=y = o d’
anuiiuniiaad
* Full Handshaking
of
diumsidau Rs-232 womaugalung
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2 6O N ——0g| ©
© 20- N 04 o
£ |70 < <8 "_.i.
| 30 N o3 |3
h SC \ 0? -
m 40 . <72 e
= QO"g—-—-“' ChE| ®
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11 2.12 dnvazmsiseudsuuuaugiiuy
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A1319N 2.8 Hﬂ'\ﬁﬂ'ﬁﬂn‘lu‘ﬂﬂﬂ n'lswannauuumu;ﬂuvu

duinvoayanma wszaoNiIndmanseYy

Connector 1 | Connector 2 | Function

2 3 Rx D Tx

3 2 Tx @D Rx

4 6 DTR & DsR
5 5 Signal ground

6 4 DSR & DTR
7 8 rRTs & cTs
8 7 crs @ RTs

* Partial Handshaking

DB 9 female

Ao

r . i
71U 2.13 dnyaiznisiboudeuuy Partial Handshaking

- ™ N
2029 N N 104 o
80 20 \ Q3 o7
40 o2
00t A\ 2 o6

N

Connector 1 | Connector 2 | Function

1 7+8 rTS2 @ cTs2+¢D1
2 3 Rx D Tx

3 2 Tx ) Rx

4 6 DTR & DSR

5 5 Signal ground

6 4 pskR & DTR

7+8 1 rRTS1 D CTS1 +CD2

i J - & * . -
A15199 2.9 MIANITNIUUBINISIBOUADLUL Partial Handshaking

72832

ajewaj 6 a4
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DB 9 female

* Loop Back Handshaking

A
] s

"J/."s_

4

20

-
GO—
70

3

8o
40-

9O

NG

AN
AN

| S—

d. or A r
U7 2. 14 fnvuzmsieuneiuuy Loop Back Handshaking

Connector 1 | Connector 2 | Function

2 3 Rx D Tx

3 2 Tx O Rx

] ] Signal ground
1+4+6 . DTR & CD+DTR
- 1+4+6 pTR & CD+DIR
7+8 - rRTS D TS

- 7+8 rRTs ® cTs

4 4 . 4 )
A15730 2.10 HYFN15M19UYINTIFOUABHLI Loop Back Handshaking

ajeway 6 g
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DB a9 female
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3
P

OS5 ™
09
4
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\ — o7
o7
b
\::'1 /
. , "
dF. ar J L L
U7 2.15 dnwazmsivensouuudiy
Connector 1 | Connector 2 | Function
2 3 Rx D Tx
3 2 D Rx
5 5 Signal ground

157149 2.11 mhimsin e smsdeudsuuudiy

ajewaj 6 ad

19




.20

2.4.3 Gy Ty IMYe YN TH RS-232

msfomsuuueynsuannsigy Rs-232 Tszfuussduiiduuinuazay (lidlu o) &

= o o ]

= A ] q’a 9 9 ar U4 o [ v a
uarmalugin 9 lumsivonreiuszdodldivgunsalinmishilseiudygrauviioudumiu

Vltage
~+25v
Space Space
Logic 0" -
Transition Region -
- Time
Logic'1” - Mark

71#1 2.16 dnvaz g dgyguvesoynsu RS-232

Logic Voltage
0 +3to+25
“1m -3to-25

Unknown | +3 to -3

A13197 2.12 AUANRUT YDA Logic LIazssALUTIAY

A as o & o o [ o @ o = o
losindyanuivmudedyanai iiftussmdluszuy e W dygpaisunussiiszdy
usaduiivior mazau RS-232 duhuszauusaduldnnnNIzAutsduveItyg NI unIY
4 o v :
Wogaszaadluns MindygmsunIuue
Smfudymavesdoyariussiivdnvusdoyauvvoynsuiiazia  Taoudaziinssumasmy

dl.o A o o o 1 [-] = ¥
szpznaiitimua Juiludmdmuasasianudlumsdadoya (Baud Rate) Ao §iuiuiinne
FuH 19U 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 256000 A1

o <
115114 RS-232 Aaralugii 10




fs T AT FPARTY
AT A mT
¥ WlRT | sae

e 1 IS e I
s b shishs iy

o

Ui 2.17 dnvurdygnavesdoyaniinnudiusiune

+ 15V~
LS6 MSE
o 1 0 0 © ¢ 6 1 0 1 1
Spare
(=0}
P = B R bt 4-=}-d-———————— 1
ov inceterminae
Regman
I VR ERpp—— AR TR A N ———— —_—be— -
Mark
=1 == Seven Caw Bity -
f - BARAN
5
Swun Fatty Two sop
bk bit bhs

Data pac ket comes ponding 10 the ASCHl characier A

| |
Ut 2. 18 dnuaedygnuvesdoyaiiinud wiusfuuseduTddh

= 1

51uazlﬁumeaﬁ’sgtmmmiazunﬁﬁma"lﬂf:
- start Bit fufinsuduvosyadadoyn
- Data Bit (uyaiindoya fivuin 7 uio 8 On
- Parity Bit ludaiil¥ms19anunnugndosvesdeya
O Even Parity ifly “1” o raudia «1” huiavg
O 0dd Perity (i “1” ifledwauiia <17 Whuiad
O None vt'lifimsasinaounnugndos

- stop Bit tifuiiailavi1y
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2.5 HOIMOYNTHNIATIGIU RS-485
LUUATOUI0 RS-485
- AAADAuLYY Haif-Duplex N30 Full-Duplex
- szuuauaaﬁ ( Balanced system ) 1@ Yoo 1 fi(Half-Duplex) %30 2 f] (Full-
Duplex) (g 1003174 1 1#Y
- AndoAuszozn 1A 1,200 A3 n3e 4,000 WA

- Augmvesszuyiaziud Inuamunsovew 18 lasdmudganam SoRepeater

2.5.1 JunuveIT AT v IE (Network Topology )

Tuszumnoainy RS-232 uaz Rs-48s hifldedmuntuiadogluuunisidonns ms
aanu'mJmn%amiaﬁnﬁun;jﬁ'ummﬁmn1smqmummmu:uu
JTUY 2 2 uar 4 0 (Two-wire or Four-wire System)

sy Rs-422 19 1 gmedmivuaasdygin wu 1 gawdmvawds , 1 gaedmiy
a0y uazluvnansdiond 1 genoimeiifinauguntsi ui-state ( handshake tine ) T ti-
stated Y03 RS-485 Hnnwensoilinisiu-defeyarimeodyarugdoiinldniolidnuus
ﬂ15éﬂﬁ‘lillUUHalf-duplexll‘lJ‘lJﬂ'lil"!:f"ilmit]qluﬁﬂﬂmz 2 mwuszdwaamldswlumseude
seuuiiosenldmetssniienodyanu 2 meuazmens1ad 1 me) lumsdsiuy 2 mevea
gUnsal RS-485 wiidefmuamsifeudenaunishuazmowen  Tumsifoudoniluezdl
$adio A uaz B (uurenfamudae - uas +) Whimndeudedhfumedimsdoudouny 4 mu
with A uaz B Hanfduasity Fi¥amnsoddeyalifudiulavinemey 2 duuozds
Foyandurimaedn 2 s monsndduiumeiifinnuddgressuusidudesififiugadbs

o ot ol o A 9 + ot 1] - a
TumMIFNIsZA YU IAUADNYOUNTBVem (3 mumm:u‘mmumytymtmnztﬁumuunumu

o Y] :: 1 J [ a‘: - o LY " J ¥
n317A) muummsnnuuimuﬂauuau'lﬁnmﬁm mumui’luﬁaasnmusaﬂumnmﬂﬂau

u

Tugefigunsaifuld Slullmonsnaluszuusehifadygusuniu (noise ) uazszvuse

Lifinnuiiung 31#2.26 ntaaimsAsiLY 4 7710 JUN2.27 LATAINTABULY 2 AW




G mm——— Gowetdter
R — Feaarr
'J' - ot orimeed O Compas ouansgn

/;JJ- — Froleetor ghuard ¢t Frame gramd
[0S — GTREN witt gremd ot Pomar Pyides greard

71#2.26 Typical RS-485 Four-wire Multidrop Configuration

oA

Cocun ground or Circer cormnan
Frenachvae giowrsd or Frams grourtd

Grmar wre w or Fower sy st grownd
Groe

7172.27 Typical RS-485 Two-wire Multidrop Configuration
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msaevIaru(Termination)
=4 1 : P=} Py « ' oo A o W o
szuunIsuMsantIdatensamIneduinandROIsznaneitiuea e 1A
sufuaudaugadfuseninduiiuaudvos Tnaafudufiuaudvosaivds SbuRuand liaugad
3 Y ) a ar a:i o d‘. o [} - ¥ ar
i I Tvan T I8 S udnygraiauysaitiowndygrauuduiamsasieundunslueay
A1 B URUAUTUDIAIRUTIR (source) , DURLANT VDI ( transmission line ) HazBuRuaud
[} I oar (Y o v ] : : o J a
voaInantinuiduee ludamsasiounduluszuy uansaslarnivfdeiuilunisimy
1] [-] (: v J 1 o
Twaalfudads  Midnsdansdudornniy | Sulludearfevlasmsluda  uazas
ar ] J - ay 1 -] L] n': |J t
Umlpansoudlyszunesi Wnnin. msdaduleimsihimsaotnlamio hivuegiuni
Py a ) . -
pvosmnunilanazdasidoyalussuu wiedan1anilae19991n Propagation delay fhiifinioy
1 = LN ] -1 ] H'l d.. ) ¥ QF L =y
aheamey 1 in lisydudedimsaeinlauilsanndyanaszazioundullndunoui
v P = 1 3 [y o =
wadevauazmy b lufigacdamp ouniehifinadomsiudeya misuves "UART" w01 1f
' - ' ] P | °
ayasanavssiindadoinfludiiiinagndosiiga Msm1 Propagation delay fua 1da1nma
» »
| o o R . o o a 4
guseInanuendniiafiy Propagation velocity vodmuiaiia Tavzgnfimuanindnanda
o ' 1 o o ' B oW v A &
10y 1u923 66%-75% voarnuiauay vnu'ldd1 Propagation delay Tiftiouniinsaniiaves
oy a 0‘: s [P-] | = 10 3 e 1 n‘: L ::
AN 1 1 Fniumsastoundu lufinadedoya Saliduiludeslinisdednlars msdeda
Uawiivae3tua B&B uuz1i133n13ADYNIL H3D Parallel termination ATNATUNIHISADYUIY
» ] »
hfuda A ez B voedasy Suiluszuvihilimsaed miudgena M50 Repeater A1TABYI
- y oA o - ' o - | v) o - -
dawfiod 2 uiafefidawiiaosduveamens dmfumsifenninnudmuniug? 3o Re uu
J 1 ar T e - 4 H A J 1 ar - o [} J " as
suagfusidufiusudnolumedidituegiumsndavesduanlildvuogfunimenyvesas
) o w oa o a’ Vet ) red o« 1 o
FalannnudMraninfimusmsndnamondaldlimanudumuogh 120 Toud a1 15 Anu
, z . ¥ .2
aunsodonmanudumuidnad o0 TenvuuTldedovosmsaevnarsuuuviiudoe
aEvuadioumsiiiu Tnas DC WRussuVnaze i Idd ) auu Rs-232 i RS-485 (RS-232 to
» »
=y L7 r o -] A 1
RS-485 Converter ) iiNN13 overload HBNINHITIN1TARYIUawENITHIIATUNIT AC Coupled
. . o [ = o« =1 [N 3 : A o o
Termination W11¢ Insmsdeanhd@mesuuiaanqeynsudidvanudummds ®Ry thofin
t L] J 1 o are
HANSENL9IN DC loading MaidonmanhdinefJusgiuguanifvesssuy feonuuunsAne

911 National Semiconductor Application Note iﬂﬁ2.28 naaamsnodIlaiuiuy  Parallel
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termination Ua¥ AC Coupled Termination W32 UV RS-485 (v 2 a1e dmsulussuuiuy 4 aw

[

ANuATUNIUYT 130 Re sxgnaons ouidIdy

L i e A
T & \\,'ﬁ & [ . - =6 \ _[
o e - o ¥ Pr 128 cteus
/ 2 Tnatibe
Fa A < 120 ey B
R ] T CiodnF
E
N
Parallgl Tarranatan AC Coupled Temrwaation

gﬂﬁ2:28 Parallel and AC Termination

m3ludaturzuuinIevis RS-485 ( Biasing an RS~485 Network )

doynTnuasgluTnuavsmssofudoyn nfoogluaniug idie Cidle state ) 12 laifidads
T (active) n3aiGonitegluaniug ti-state M aezoy ludnuusiTondt Unknown dissdu
Hsauveadunni M3 (A uaz B )ilMegluvia +- 200 mV. szduAB N HNVRIRTULE
asmwosiingatiefisy einumsaduidielfmnzauduiiudoaimsdenudnmndiGunh
anudnm i lude seniredh B fu s V. nTe36n Pull up resister uazldanudszning
i A funsdnTeunit Pull down resister U 229 urmamsaen R Tuadiy
dfulussuunuy 2 mu dmdussuuauus mwssaenudunudIAuAITy maTud iy
'lué'er#ua;jﬁ'umsvia1'?11]?11uuazﬁi1mu'{nuﬂ'luszuu msadunsaueludailsufvanefio
s adusenadodsauazB AN 200 mv. g1KendI00197 2 uaz 3 Fuaaants

furumnudiuniu lude

zﬂﬁ229 Biasing an RS5-485 Network
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2.5.2 SoftwareRS-422 1laz RS-485

Wudofimuanieiownd udhismbedofmuamereriinTils Tanon Saeziiuogiu
KoonuuuszuufezdaduludonidlilsTaneafionnzmufussuvesdoonivues  uniesli
nﬁnﬁaﬁumwaﬂﬂﬂmaa igaznandandniidesinsanlumsidon1#lus Tansali
foonuuszdonioduuosfinuazuy Rs-422 ( RS-422 System )voNiiafvoeszuy Rs-422
unAR199INIELIRBENT RS-232 Point - to - Point iMiny RS-422 ingnlduetoszuzmaszuing
Truafiszuy RS-232 Tuamnsadald wonnil Rs-422 Hedomsludnuus Tnuaminas Tuya
anlumsiFoudnuuy 4 mwld ( Four - Wire Master - Stave Network ) Tun1sidendeniodon
worviad oonuuuszdoadileddyaruiisiiiudomatiimvesaianiluszuy yvouniei
2y RS-422 Mnooglussuy Rs232 Lifinisdestfauriinewiiamy handshake Tine 910

- a = 4 o &
mqwam'n1m’faaumsmumumwmmuﬁammanunqwuﬁ'w

2.5.3 MIAUANMAIVBIQINT0l RS-485 ( RS-485 Driver Control )
JoumnA1Inans=rI1e RS-422 1Az RS-485 Aon3Y1 High Impedance M350 tri-state D
P Yo 1 A y ' ra W o o o . ad a
mstusorIidmdeduqamisodadoyariumogaeatiuld T 2 33 lumsk wri-state FFusnfio

»
msa1onIugy ( Control line ) M38{30A31 RTS handshake line F8tfsiiworiinindn
¥ dr w Vo v a1 . o Wt A v d a o ada
wihiidadyguhidrdasuduasimdadidesniliedaaie dedglumainulinfeds
1 s ar 1 ‘=‘ A i 1 ar 1 G o = 1
difniiadinioonos AT INga NonAnBoamadavesmdandondu 2 #7 nioiRamsuds
(Y 1] A ] 1 . ¥

aufiudadorn ( Contention ) FaluszvuR3EmInIuguASHULL handshake tine Tidlunis

o a o v y
YIMNVTHANIAUUHAMIUAINGTT

L]
= ]

A . o Ll A ar [
Finaosfoms 1Fnesnruguasdedoyanuudaluii@ ey 1A5udoyansds 2eeseeiims

1 L3

T a (] 4 ] ]
GG R Enable 1?7?1’]?\'”]09’!')(0#1{1’1ﬂ‘lJﬂ'lUﬂQllﬂSlllE]ﬂdl'ﬂiTlﬂ'lﬂ.l‘u‘izﬂxnﬂ'] 1 N30

[V Y o e & - 'S {a ) o
AIONYT Mdzdadnotoonnuf  FO3dunienldnnniuiiosninaanisvaees

] d oo L
%Dﬂﬁll?gﬂ?ﬂ‘ﬁﬂﬂﬂ"ﬂi ENY]lﬂﬂ'ﬂ'lﬂﬂ']iliuu“ﬂﬂﬂﬁln{ﬂlﬂﬁTﬂilmi Ui
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2.5.4 MINUAUMITUveagUnsal RS-485 ( RS-485 Receiver Control )
faiuluszuy Rs-485 HdgynranIuuHTe Enable signal $0AVBISTUY RS-485 MiiMs

ﬁ. T o« o

WouApsznindidamzdrfuduiuy 2 o ludnuuziaesta nio loopback Avannsodia

o o o

asueenmiuni lunsdinfansazieunduveadoys (echo ) uazansodndasinen’ldunsdl

H = ql a J r = L] 1 '

finsrenuanuAananvesdeyaiiundum Fonuaaslinawldinfiamsudimodaiv
] ¥ - [ o

wioli  wezwihdygranaduumiverimmnsovenssaziBeninuduniugndeivesdeya

z , z . &
nanyalduandunisasnasuamgadealudissduidlus edunila

2.5.5 IPVUHUUAUNDZAIPN ( Master - Slave System )
Y 1 - = a U & 4 o Y A1 e w
suuuumniasaagnezil nuandneg nuaniliduilu nuaikmihidsfiide
L. A L3 J -~ - L] U
dafagndunlussvunaslssinadggnanidivndun Tnuagnesliaunsodsdoyaldds
Unmnndrdsfidunidandovedoyauay Tnuagn iz unsofomsiundld  Tnuagnudas
» L d

Tnuaszlidumismmizvesdiued iy szuvludnuasiiannsonouuy 2 mw nie 4 muf

A 1 o2 4 el t A
18 aaTavdaumaudr lussuuiuy 4 moesddgunsal Rs-422 FuTnuandniflosnndadgnde

ihivenudamsuazidgins ol Rs-a85 HuTnuagriisonaNududouvessuy

2.5.6 SZULHUUAWNUDZAIPATIABANULLL 4 018 ( Four-Wire Master - Slave System )
[ ] »

Tunsioudouvy 4 mefimahauwy Inaanivaz Tnusagaiumunsoannu
a W o o'c: ) A - » [ - ) ] ¥ o 1]
Fudouvero i Inuaini lilsanindadwasiaivvesdnniseradhivmodnasanal
Aunivzdaida TuddgnTasssyfludumisvesigaidesmsozinane (HatBIINMS
[ L] as ar M 2 1 L e e ar
auvesmuauiludnuuzdinanvs hisunsadihdavedoya ( request ) TldaInuagn

O A ’ o 1 kg s n‘: L}
wioufunaw Inuald uaziiioaninInuagnldmeg@eadulumsdadygraudoyn saiudely
wailymunrfumsazioundy (ehco) niemsvuiuvesfoya ( Collision ) uazirlvh

§1lﬂuﬁﬂdﬁ‘lﬁaﬁd turn around delay

2.5.7 SLUVUVUA MDA IPAAABHMULY 2 018 ( Two-Wire Master - Slave System )
r ﬁ' ar ol J L 1 LY Qs
nmsdouuy 2 moszuauFudeuIifussuniuidndos fade RS-485 vzdadaeg
1 | 4‘ L) ¥ A 'y 1 L] 1 =) o
pennnmedniailie lidieyauazven i Inuaduainisdidoyariuaodigidorin  seoy

M » v
MU 5D Time delay seMINMsSAUANSHILAzZMIR tri-state Tudadvguinly
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»
ar ' o ' o . o o 1 o a
sswunuydl Signanudouidusissh ti-state viedadaovsnIN LAY D1 dIAAMS
sufuvoadoyauazdoyaiiansgomuld  desnuuuszuudeaiulviviunissimsdada

deaeonnmuluszenal tum around delay

2.5.8 32UV RS-485 NNMINAIBAI ( Multi Master RS-485 System )
Ha o [} o o » o L[ L ) q’y =
Tluszyy RS-485 Aidunmawdnnhltinemssuiuvesdoya lussuuriiailaoal
mIseniuITmMsnsetunuRanaARDENY UL RIAYA NI OATIVADUANUAARMIANAINNG
» [l »
SIS as9tuMsidemds nSemamsidds 2 Mdadvumodanioudy uannniiads

o a ER oo W P Y - &
‘fﬂmiﬂﬂi’]il'MJﬂ’nlJNm‘{mﬂ‘Iuﬁ‘fBgm‘\‘fN15lm$ﬂ‘]5u’mmﬂumiﬁ~‘l'llagﬁﬂgﬂﬂmimu‘aﬂﬂi~1

2.6 MIgawaziBuavenesneynliunIesneufunod
' P o - a oo e 3 o ¥ = 4
ﬂEl'LJﬂ'iISTI'Iﬂ'Iil‘HUNTﬂ')'HﬂSuﬂﬂﬂﬂﬂ'l.lﬂi)i?'li]l]ﬂii.lml'ﬂuﬂﬂdi’i1Uﬂ3lﬂﬂﬂ‘“ﬂ~lﬂﬂiﬂ
A q ¥ A . 4 o v o
oynsu W IMMNI VDI Address YDIRDIADYNTU FIVYUADUMIY
1. #¥1'1U# Control Pane! Taun1sAfAnT “Start -> Setting -> Control Panel”
d‘ 4 [ =y 3 o a ) o ::
2. 1§0141g Control Panel iSuufoundaldimsduidaninitlenoy “System”
3. e “System Properties” 17 Mmsidenuny “Hardware” AdN “Device Manager”
A ¥l . L] =, A LS &
4. \WolNY “Device Manager” WihnsaannSaanuIy + ¥ “Post(COM & LPT)” 110

a P A Py 7
ﬂ51Ua::laUﬂ‘UENwasﬂﬂﬂagq.ulﬂiBQﬂaqulﬂUs




fle Acton Yiew ueb
B & A =xxal

T’.:_,, Wodems
! Monitors
EE) Network adapters
7 Ports (COM &LPT)
5 Buetooth Serial Port {COM13)
Y Buetooth Serial Port (COM11)
.+ Eluetooth Serial Port {COM 12
g Y Blustooth Serial Port {COM13)
| Y Bluetooth Serial Port {COM3)
' ¥ Biuetooth Serial Port {COM;
.Y Bluetooth Serial Port {COMS)
. Bluetooth Serial Part (COMG)
oY Bluetooth Serial Port (COM7)
7 Buetooth Serial Port (COMS)
: o Bluetooth Serlal Port (COMS)
v
: ~ Communications Port {COMZ)
> ECP Printer Port (LPT1)
+ W& Processors
+ @ Sound, video and game controlers
+ :{ System davices v

1 +* + +

51#12.19uernasunziBuavoannin
o d 1= o . . ' o -
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2.8 BANNIT SMS
2.814fnN1I TN SMS

SMS : Short Message Service fD ms Wusmadedonnuduluéa Insdwidodonuy
ﬁﬁmaaTﬂuuoiazﬂanﬂumm‘mU‘imﬁ'aé’nmqqqa'lﬁ 160 fIBNYT (BNUTAIIBINGY) onvnil
fransadadoniiuUfinges Fax, PC 130 Intemet address Sndae

szuu SMS luszuumSedininsdwniiefo 0950TAUTZUY GSM (Global System for
Mobile Communication), TDMA (time division multiple access) L{aZ CDMA (code division multiple
access)

do sMs gndannTnsfiwidiofainieanils ﬁnmmtfu'nzgnfh'lﬂﬁ Shot Message

. - ] o ar 4 o P
ServiceCenter (SMSC) vamiusvza1 Ui Insfiwnilodomioafudnnoanils Taviinszuiums

i
1. SMSC 9203 SMS Request 1169 Home location register (HLR) 1ﬁamv‘i1umiwm§§'u
2. iffe HLR 85 udfaya i Request Aozdanomzusaffiy (subscriber’s status) nduiunds
SMSC fip

1) AOIUZVDAUATDITY Inactive M3 O Active

o 1 A o
2) AN UIVDAUNTOITY

\\:) /J B HLER ""\\
] A
1K N [
3 3
STD MSYL_____
i N

U7 2.1 ndnmsdu-a1 SMS
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2.8.2 PDUMODE
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2.8.2.1 M33udbyn SMS
Fouaii 1¥suszlsznoudivdeynvosdds, doyn SMS Service Center (SMSC), Time

- ] A L
Stampliagduq mudvauvesdennugezegigs

2.8.2.2 MItaveya SMS
foyafidanzsznoudau doyaves sMSC, mnuiavdiy, Manmmuneguoaden,

A 1] "4
uazduq Yahodrodoyaludiuvesdoanudu

2.8.2.3 MINOATHAMIDANITHA 7 Tn

1] 1 : J ar o L ar 1} o
Tuduvesdoyaiiiudonmdulunssinduidnysomndingy  Snusudazdngld

' 2
o ar =) =] 1

sWeryuIn7 10 ( 7 bits default alphabet) uazdmiusnysndug sxlddmonusviiadu 1yu 8
L » [
fn wio 16 Dadmsudonnudunnlneiu 1¥miadmdnusuuy UNICODE lufithisey
» » » »
aantImsaeasHadonNudumMuIBInguIu TaulidunsuMsDBATHE Al

o 1 n‘: AA f
1) %1 PDU CODE luduvesdennudyu (TP-up) Sutunugiu 16 n@ouiiuavgiu 2

=

ag Octet

2) FgnususnAaLINTiaf 0 83 6 YB3 Octet 15N FisnussauuRasindadi o f1 5 vos
Octet 71 2 HazATnf 7 Y94 Octet i 1 1ndiBvHY MdowsdnlliRaoiniiafi o §1 4 voa0ctet 7 3
azTiiaf 7 1o 6 Y09 Octet i 2 1AL ﬁw&ui‘?’lﬂr?auq

3) YhsWadadnws 7 1in 9indbans diuiind 8 420 ‘0> v lifvuumsiasa ascr
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2.8.3 AT-COMMAND
- o . *] a 1 é o l’é ]
AT-COMMAND fio yafidanasgu finuninldfanefeasiugunsaifenisann
. d - ’ . . 4 «w o A & ’
wuludy nie quUnsel DTE (Data Terminal Equipment) Lo laneudammsodaanginsal
menfu  Winumuideams  wazdmiumsdadeduInsdwiilefie wldygamdisonin
GSM AT COMMAND
e o o o d
Frothafiidaiiiu BASIC AT COMMAND
AT asregeuAnuniouvesgnsal raunsoadaneiuld
gUnsafszaBundLNI1 OK
ATDT phone number; Tns Tduavmuivlatonia (phone number)
ATH e el
ATA Sumuy

AT COMMAND Nifg1v0afiumI¥u-o4 SMS

Ll
os ]

qafids AT COMMAND #l¥fuinsfwiiedeldlogunue  famssnu
nsfnnidefie asrvaeussdunumnes, asereussdudyn unluftisznadufivefnd
Fuadoafumssu-dasMs iy
) Message Format (AT+CMGF) SiufdsmmuagiliuuvesdonnufissIiuanissnin
Tay
AT+CMGF = 1 fie naasdenaulugiuuy TEXT
AT+CMGF = 0 fie uaaadonnulugiiuy PDU CODE
2) List Message (AT+CMGL) ifufndafiliuanadoniwlvaniuzdng laveziag
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NIAHUIN

TRalsunsunmyd ilgiu AT89S52

TAaludruves Master

#include<reg5l.h>

#include<intrins.h> void button_upl (void)}:
void button_onl (void):
void button_downl {void);
void button_offl(void);

sfr data_bus=0x80; void showmenul (void};
sbit rs=P3"6: void ck_buttonl{void);
sbit e=P3"7;
sbit control=P3"5; void button_up2(void};
unsigned char menul=0, void button_on2(void):
menuZ=0, set_serial=0x00; void button_down2 (void):
void button off2(void);
sbit inputll=P1°0; void showmenu?2 (void);
sbit inputl2=P1"1: void ck_button2{void);
sbit inputl3=P172;
sbit inputl4{=P1"3; void ck_serialZ2 (void};
sbit input2l=P174; void ck_seriall (void):;
sbit input22=P1~5; void ceon_serial (void);

sbit input23=P1°6;
sbit input24=P1"7;
sbit veoice=P2"7; void sevice serial () interrupt

bit outputll;

bit outputl2; if (RI==1}
bit outputl3; {
bit outputld: RI=0;
bit set_doorl:
bit set_brightl: set_serial=SBUF;
ck_seriall();
bit output2l; . ck_serial2();
bit output22; }
bit output23; if(TI==1)
bit output2d: {
bit set_door2; TI=0;
bit set bright2; control = 0;
)
}
void initlo(void}; void con_serial (void)
void delay(unsigned char k}; {
static void enablelcd{int t); TMOD = 0x21;
void clearscreen(void); PCON = 0x00;
void putchar (char ¢} SCON = 0x50;
void showlcd(void); EA=1;

void setcon(char c); ES=1;



TH1 = OxFD;
TL1 = OxFD;:
TR1 = 1;

void ck seriall({veid)

{

if(set_serial==0x21)
{
outputll=0;
menul=1;
showmenul () ;
)
if(set_serial==0x22)
{
outputll=l;
menul=1;
showmenul () ;
}
if (set_serial==0x23)
{
cutputll=0;
menul=2;
showmenul {);
}
if(set _serial==0x24)
{
outputl2=1;
menul=2;
showmenul (};
}
if (set_serial==0x25}
{
outputl3=0;
menul=3;
showmenul () ;
}
if(set_serial==0x26)
{
ocutputl3=1;
menul=3;
showmenul () ;
}
if (set_serial==0x27)
{
if (set_bright1==0}
{
outputld=0;
menul=4;
showmenul ()}
}
}
if(set serial==0x28)
{
if{set brightl==0)
{

}

{

outputld=1;
menul=4;
showmenul () ;
}
}
if (set serial==0x29)
{
set _brightl=0;
menul=5;
‘showmenul () ;
}

if({set _serial==0x2A)
{
set_brightl=1;
menul=5;
showmenul () ;
}
if(set“seria1==0x2B)
{
set_doorl=0;
menul=6;
showmenul () ;
'
if(set serial==0x2C)
{
set doorl=l;
menul=6;
showmenul () ;
'
if (set_serial==0x2D)
{
voice=1;
}
if (set_serial==0xZ2E)
{
voice=0;
}
if(set seria ==0x2F)
{
voice=1;
}
if(set serial==0x30)
{
voice=0;

}

veid ck_serial2{void)

if(set serial==0x41l)
{
output2l=0;
menuz=1;
showmenu2 () :




if{set_serial==0x42)
{
output2l=1;
menu2=1;
showmenuz {) ;
}
if(set_serial==0x43)
{
output22=0;
menuz2=2;
showmenu2 () ;
'
if(set_serial==0x44)
{
output22=1;
menulz=2;
showmenuz () :
}
if (set serial==0x45)
{
output23=0;
menuz=3;
showmenu?2 () ;
}
if(set serial==0x46)
{
output23=1;
menu2=3;
showmenu?2 {};
}
if (set_serial==0x47)
{
if{set bright2==0)
{
output24=0;
menu2=4;
showmenu?2 {};
}
H
if(set_serial==0x48)
{
if(set_bright2==0}
{
output24=1;
menuz2=4;
showmenuz () ;
}
}
if(set _serial==0x49)
{
set bright2=0;
menuz2=5;
showmenu2 () ;
}

if(set_serial==0x4A)
{

1

set_bright2=1;
menuz=>5;
showmenu?2 () :
}
if(set_serial==0x4B}
{
set_doorz=0;
menu2=6;
showmenul {};
1
if(set_serial==0x4C)
{
set_door2=1;
menuz=6;
showmenu2 () ;
}
if (set_serial==0x4D)
{
voice=1;
}
if (set_serial==0x4E)
{
voice=0;
}
if{set_serial==0x4F)
{
voice=1;
}
if(set serial==0x50)
{
voice=0;

}

void begin(void)

{

inputll = 1;
inputl2 = 1;
inputl3 = 1;
inputld = 1;
input2l = 1;
inputd22 = 1;
input23 = 1;

input24 = 1;

outputll=0;
outputl1l2=0:
outputl3=0;
outputl4q=0;
set_doorl=0;
set_brightl=0;

output21=0;
output22=0;
output23=0;
outputZ4=0;




set_door2=0;
set_bright2=0;

voice = 1;

menul=1;
menuz=1;

}

void main ()

{
con_serial (};
begin(};
initlo(})-
showmenul () ;
showmenud () ;
control = 1;
SBUF=0x20;
delay (1000} ;
control = 1;
SBUF=0x40;
delay (1000} ;

while(l)

{
ck_buttonl{();
ck_button2();

}
void delay{unsigned char k)
{
unsigned char i,3;
for{i=0;i<k;i++)
for(3=0;9<200;3++)}:

)

static void enablelcd{int t)
{
unsigned char i;
e=1;
for(i=0;i<t;i++)i=1;
e=0;
for(i=0;i<t;i++})i=1i;
}
void initlo{void}
{
rs=0;
data_bus=0x38;enablelcd{255)
data_bus=0x3B;enablelcd(255)

data_bus=0x38;enablelcd (255}

data_bus=0x0E;enablelcd ({255}
data_bus=0x04;enablelcd (255}

data_bus=0x0l;enablelcd (255}
rs=1;
}

void clearscreen(void)

{
rs=0;
data_bus=0x01l;enablelcd{255)
rs=1;

}

void setcon{char c)

{
rs=0;
data_bus=c;enablelcd(255);
rs=1;

}

void putchar{char c)
{
data_bus=c;
enableled{45);

void button_upl (void)
[
if {menui < 6}
{
menul = menul+l;
showmenul {};
delay(1000);
}
}
void butten_up2{veoid}
{
if (menu2 < 6)
{

menu2 = menul+l;
showmenu2 (};
delay{1000):

void button downl (void)
{

if {menui > 1)

{



)
}

menul = menul-1;
showmenul {}:;
delay {1000} ;

void button down2{void}

{

if

{

{menuz > 1)

menuZ = menul-1;
showmenu?2 () ;
delay (1000} ;

void button_onl (void)}

{

if

{

if

}

if

{

}

if

{

(menul == 1)

cutputll=1;
showmenul () ;
control = 1;
SBUF=0x22;

delay(1000);

{menul == 2}

outputl2=1;
showmenul () ;
control = 1;
SBUF=0x24;
delay(1000);

{menul == 3)

outputli=1;
showmenul () ;
control = 1;
SBUF=0x26:

delay {1000}

(menul == 4)

outputld=1;
showmenul {} ;
contrel = 1;
SBUF=0x28;

delay (1000} ;

if
{

}

{menul == 5}

. set_brightl=l;
showmenul () ;
control = 1;
SBUF=0x2A;
delay(1000);

if (menul == 6)

{

}

set_doorl=l;
showmenul () ;
control = 1;
SBUF=0x2C;

delay (1000);

void button_on2 (void)

{

if
{

(menu2 == 1)

output2l=1;
showmenu2 (};
control = 1;
SBUF=0x42;

delay(1000);

(menu2 == 2)

output22=1;
showmenu2 () ;
control = 1;
SBUF=0x44;
delay (1000}

{menu2 == 3)

output23=1;
showmenu2 () ;
control = 1;
SBUF=0x46;

delay(1000);

{menu2 == 4)

output24=1;
showmenu?2 () ;
control = 1;
SBUF=0x48;

delay (1000} ;



if (menu2 == 5)

{

}

set bright2=1;
showmenu?2 (} ;
control = 1;

~ SBUF=0x4A;

delay (1000} ;

if {menu2 == 6)

{

)

set_door2=1;
showmenu?2 () ;
control = 1;
SBUF=0x4C;

delay(1000);

void button offl({void}

{

{menul == 1)

outputll=0;
showmenul {};
control = 1;
SBUF=0x21;

delay(1000);

{menul == 2}

outputl2=0;
showmenul {};
control = 1;
SBUF=0x23;

delay(1000);

(menul == 3)

outputl3=0;
showmenul {};
control = 1;
SBUF=0x25;

delay (1000} ;

{menul == 4)

outputld=0;
showmenul () ;
control = 1;
SBUF=0x27;
delay(1000);

}

}

if
{

t

(menul == 5)

set brightl=0;

showmenul () ;
control = 1;
SBUF=0x29;

delay (1000} ;

if{menul == 6}

{

set_doorl=0;
showmenul {};
contreol = 1;
SBUF=0x2B;

delay (1000} ;

void button_off2(void)

{

(menu2 == 1)

output2l=0;
showmenu?2 () ;
control = 1;
SBUF=0x41;

delay(1000);

(menu2 == 2}

output22=0;
showmenu2 () ;
control = 1;
SBUF=0x43;

delay {1000);

(menu2 == 3)

output23=0;
showmenuZ2 () ;
control = 1;
SBUF=0x45;

delay{1000);

(menu2 == 4)

output24=07;
showmenuz () ;
control = 1:
SBUF=0x47;
delay{1000);




}

if {menu2 == 5)
{

set _bright2=0;

showmenu2 () ;

control = 1;

SBUF=0x49;

delay (1000} ;
}

if {menu2 == 6)
{

set_door2=0;
showmenu?2 ();
control = 1;
SBUF=0x4B;

delay(1000);

void ck_buttonl (void)

{

}

if(inputll==0}
{
button_upl(};
}

if{inputl12==0)
{

button _downl(};
}

if {inputl3==0)
{
button_onl () ;
)

if (inputl4==0)
{
button_offl(});
}

void ck_buttonZ(void)

{

if (inputdl==0)
{
button_up2():
}

if (input22==0}
{

button_down2():

)

if {(input23==0)

{

button_on2 () ;

1

if {input24==0)

{

button off2(}:

}

void showmenul (void)

{

if
{

}

if

{

(menul==1})

setcon{0x80):
putchar('1'");
putchar('."};
putchar('1'});
putchar{' ')
putchar('L"'):
putchar('IL"'};
putchar('G');
putchar{'H')
putchar ('T'):
putchar('1"};
putchar (' '):
putchar(' '};
putchar({' ');

.
-

if (outputll==1)
{

putchar('C');
putchar ('N'};
putchar{' '};

}

if {outputll==0}

{

putchar{'0C'):
putchar ('F'):
putchar {'F'};

(menul==2)

setcon(0x80);
putchar('1'});




}

if
!

putchar(’.
putchar('2
putchar ('
putchar('L
putchar('I
putchar{'G
putchar{'H

T

2

.
’

’

’

; }
putchar ('
putchar{’
putchar ("'

putchar{’
putchar ('

'}
")
')
')
)i
'y
'Y
Yy if
)i {
') o

')
'Y
if {outputlZ==1)
{

putchar('0'});
putchar{'N');
putchar{' "):

}

if (outputl2==0)

{

putchar{'0’):
putchar('F');
putchar ('F"):

(menul==3)

setcon (0x80)
putchar{'1'};
putchar('.'};
putchar('3'});
putchar{' '};
putchar('L"');
putchar{'I"):
putchar ('G'});
putchar('E'});
putchar{'T"):
putchar('3"
putchar (" '

r

)i

)i
putchar (' "}
putchar(' ")

)
if {outputl3==1)
{ if
{
putchar('0");
putchar ('N");
putchar(' '}:
}
if (outputl3==0)
{

putchar{('0"'};
putchar{('F'):
putchar{'F');

{(menul==4)

setcon (0x80):
putchar('1'):
putchar{'."'):
putchar{'4'):
putchar (' "):
putchar('L");
putchar('I");
putchar ('G"):
putchar('H'):
putchar{'T');
putchar('4'):

if (set_brightl==0)
{ putchar (' '}):
if (set_brightl==1)
{ putchar{'s'});
;utchar(' 'y
putchar (' '):

if (outputid==1)
{

putchar('0');
putchar ('N");
putchar{’' '):

}

if {outputld==0}

{

putchar{'Q'};
putchar{'F'});
putchar ('F'};

(menul==5)

setcon (0xBQ) ;
putchar('1');
putchar('."'};
putchar{'5');:
putchar{' ");
putchar{'S"};




putchar('e'};

putchar('n'}; }
putchar('s'); }
putchar('o'};

putchar('r void showmenu? (void)

L]
) I
putchar (' '}; {
putchar(' '});: if (menuz2==1)
putchar(' '); { - .
setcon (Oxc0) ;
putchar('2');
if (set_brightl==1}) putchar{".'}):;
{ putchar('1l');
putchar ("' ")
putchar{'0'); putchar{'L"');
putchar{'N'}; putchar('I1’};
putchax (' ') putchar{'G’};
} putchar{'H');
if ({set brightl==0) putchar('T');
{ putchar{'1");
putchar (' '"):
putchar('0"}; putchar (' ");
putchar('F'}; putchar (' '}:
putchar('F'};
}
} if (output2i==1)

{
if (menul==6)

( putchar{'0"};

setcon(0x80); putchar ("N'};
putchar{'1'}; putchar{' '}:
putchar{'."'): }

putchar{'6'): if {(output2l==0)
putchar (' {

putchar('oc’
putchar('o’
putchar('r'

putchar ('0');
putchar('F'};
putchar ('F'});

")
putchar('D");
)i

}i

)i
putchar({' '}: }
putchar(' ');
putchar(' "): }
putchar({' '};
putchar{' '}; if (menu2==2)
{
if {set_doorl==1) setcon(0xc0);
{ putchar{'2');
putchar{'.'};
putchar('0"); putchar{'2');
putchar('N'); putcharc{' ');
putchar{’' '); putchar{'L"};
} putchar{'I’};
if (set_doorl==0) putchar('G');
( putchar ('H');
putchar (' T'),
putchar('0'}; putchar('2');
putchar('F'}; putchar (' '):
putchar{'F'}; putchar(' '");
} putchar(' ');



1

if

{

)

if (output22==]1)
{

putchar('0');
putchar('N');
putchar{' "}:

}

if {output22==0)

{

putchar('C'):
putchar{'F'};
putchar('F'});

{menuZ==3)

setcon (0xcO) ;
putchar('2'};
putchar('."'};
putchar('3');
putchar({"' "):
putchar{'L"'};
putchar('I’)
putchar('G")
putchar{'H")
putchar{'T"'}
putchar('3'};
')
")
')

’
;
’

putchar ("'
putchar ('
putchar ('

’

if {(output23==]1)
{

putchar{'0'}:
putchar{'N'};
putchar(' '};:

}

if {output23==0}

{

putchar ('0');
putchar('F');
putchar('F');

if (menu2==4)

{

setcon (0xc0);
putchar('2');
putchar({'.'):

}

if
{

putchar('4');
putchar{' '}:
putchar{'L"};
putchar{'I"');
putchar('G"');
putchar('H");
putchar{'T"};
putchar{'4'};

if (set_bright2==0)
{ putchar(' ')
;f {set bright2==1)
[ putchar{'s'});
gutchar(' 'Yy;
putchar{' ');

if (output2g==1)
{

putchar('0'}:
putchar{'N"};
putchar{' '};

}

if (output24==0)

{

putchar('0');
putchar('F');
putchar('F');
}
(menuz2==5)

setcon{0xc0};
putchar{('2'};

putchar{'.'});
putchar('5');
putchar (' '):

putchar('s'};
putchar({'e’);
putchar{'n'};
putchar{'s'});
putchar('o'):
putchar('r'):
putchar{' '}:
putchar(' '};
putchar (' ")

’

¥

if (set bright2==1)
{



putchar{' ")

putchar('0'}; putchar (' '}:
putchar ("N'); putchar(' '):
putchar(' "): putchar{" '):

} putchar{' "):

if (set _bright2==0)
{ if (set_door2==1)

{
putchar('0'};

putchar('F'}; putchar('C'); -
putchar('F'); putchar{'N"};
} putchar(' *};

} )
if (set_door2==0)
if (menu2==6) {
{
setcon{0xc0}; putchar('0'}:
putchar('2'); putchar ("F'};
putchar{'."'); putchar('F'});
putchar{'6'}; }
putchar({" '}
putchar('D"); }
putchar{'oc’); }
putchar('o’);
putchar{'r'};



Codelutiuves Slave

#include<reg5l.h>

finclude<intrins.h> void initlo{void);

finclude<stdio. h>» void delay(unsigned char k);
static void enablelcd{int t}):

sbit onewire=Pl"7; void clearscreen{void):

sbit control = P2"0; void putcharQ(char c);

sfr data_ bus=0x80; void showlcd(void):

sbit rs=P3°6; void setcon(char c):

sbit e=P3"7;
void button_up{void};
void button_on (void);
void button_off({void}:

sbit inputl=P170; void button_down{void);
sbit input2=P1"1; void showmenu(void);
sbit input3=P1°2: void ck_button(void);
sbit input4=P1~3; void begin{void}:
void ck_bright {void};
sbit outputl=P2"4; void ck_door({void):
sbit output2=P2°5;
sbit output3=P2°6: void ck_serial (void}:
sbit outputd4=p2°7; void returndata({void):
sbit voice=P1"5; void con_serial (veid)
sbit bright=P1"6; {
sbit door=P1"4; TMOD = Ox21;
PCON = 0x00;
bit set_door; SCON = 0x530;
bit set_bright; EA=1;
bit temp_over; ES=1;
bit op_door: TH1 = OXFD;
bit save_opd: TL1 = OxFD;
bit over_door; TRLI = 1:
bit over_temp; }
bit backup_temp: void sevice serial () interrupt
bit backup_door; {
unsigned char
temp=0x30, s3=0x30, 52=0x30, s1=0x30, if {RI==1}
50=0x30, menu=0, set _serial=0x00; {
RI=0;
unsigned int i; set serial=S5BUF;
ck_serial ();
void dsl1820_reset(): }
void ds1820_ans{void}: 1f(TI==1}
bit readbit(void); {
unsigned char ds1820 read(): TI=0;
void dsl820 write{unsigned char control = 0;
com) ; }
void delay_convert (unsigned int
count}; }

void r temp():




void ck_serial (void)

{

if{set_serial==0x40)
{
returndataf);
}
if{set_serial==0x41)
{
outputl=0;
menu=]1;
showmenu();
}
if(set_serial==0x42)
{
outputl=1;
menu=l1;
showmenu () ;
}
if(set_serial==0x43)
{
output2=0;
menu=2;
showmenu(};
}
if (set_serial==0x44)
{
output2=1;
menu=2;
showmenu() ;
}
if(set_serial==0x45)
{
output3=0;
menu=3;
showmenu () ;
}
if (set_serial==0x46)
{
output3=l;
menu=3;
showmenu{) ;
}
if(set_serial==0x47)
{
if (set_bright==0)}
{
outputd=0;
menu=4;
showmenu(} ;
}
}
if(set serial==0x48}
{
if{set_bright==0)
{
outputd=1;
menu=4;

1

showmenu(};

}
}
if(set_serial==0x49)
{
set_bright=0;
menu=5;
showmenu();
}

if{set_serial==0x4A)
{
set_bright=1;
menu=5;
showmenu{} ;
}
if(set_serial==0x4B)
{
set_door=0;
menu=6;
showmenu () ;
}
if{set_serial==0x4C)
{
set_door=1;
menu=6;
showmenu(};

void begin(void)

{

menu = 1;
showmenu({}:

inputl = 1;
inputz = 1;
input3d = 1;
inputq4 = 1;
voice = 1;
bright=1;
door = 1;
menu = 1;
outputl=0;
ocutput2=0;
output3=0;

output4=0;
set_door=0;
set bright=0;
over_door=0;
over_temp=0;
backup_temp=0;
control = 0;



void main{)

{
begin{};
con_serial():
initlo{);
showlcd();
showmenu (} ;
returndata{};

while{1l)

{
r_temp{);
ck_button(};
ck _bright (}:
ck_door():

)

void dslB20_reset ()

{
onewire=0;
for(i=0;i<100;i++)
_nop_{};

onewire=l;
for{(i=0;i<2;1i++)
_nop_{(};

}

void dsl1820_ans(void)
{

while (onewire};
while(~onewire};
for(i=0;1<2;1i++)}
_nop_(}:

}

bit readbit{void)
{
bit dat;
onewire=0;
_nop_();
_nop_{J):

cnewire=1;
_nop_{(}):
_nop_{}:
_nop_ ()
_nop_{(}:

dat=onewire;

for{i=0;i<8;i++)
_nop_{};
return (dat);

}

unsigned char dsl820 read()
{
unsigned char i,Jj,dat;
dat=0;
for (i=0;1i<8;i++)
{
j=readbit {);
dat=(j<<7) i (dat>>1),
H
return(dat);
}

void dsl1820_write{unsigned char
com}
{
unsigned char j;
bit send:
for (j=0;3<B:j++)
{
send=com&0x01;
com=com>>1;
if(send)
{
onewire = 0;
_nop_{):
_nop_():
_nop_();
_nop_{};
onewire = 1;
for{i=0;i<B;i++)
_nop_{};

else

onewire=0;
for(i=0;i<B;i++)
_nop_{};
onewire=]1;
_nop_{};
_nop_{(}:
_nop_{);
_nop_{);

}

void delay_convert (unsigned int
count)
{

do

{




count--;
}
while{count>0};
}

void r_temp{)

{
dsl820_reset();
dsl820_ans(};
dsl820_write (0XCC);
dsl820 write (0x44);

delay convert (10000);

dsl820_reset ();
ds1820_ans ()
ds1820_write (0xCC);
ds1820_write (0xBE);
temp=ds1820_read(}):;

s0=temp&0x01;
if(s0) s0=0x35;
else s0=0x30;

temp=temp>>1;
temp=temp&0x7F;
s2=temp/10|0x30;
sl=temp%10|0x30;

if(s2 > 0x33)
{
over temp=1;

voice=! {over temp |
over_door};
}
else

{
over_temp=0;

voice=! (over_temp |
over_door);
}

if (! (over_ temp ==
backup temp))
{

if(over_ temp==1)

contrel = 1;
SBUGF = Ox4E;
}

if{over_temp==0)

control = 1;
SBUF = 0x4D:;
}

backup_temp =
over_ temp;

setcon (0Ox8C) ;
putchar0(s2);
setcon (0x8D) ;
putchar0(sl):
setcon (0xBF) ;
putchar0({s0) ;
} .

void delay(unsigned char k)
{
unsigned char 1,3
for(i=0;i<k;i++)}
for(3=0;3<200;3++);

}

static veid enablelcd({int t)
{
unsigned char i;
e=1;
for(i=0;i<t;i++}i=i;
e=0;
for{i=0;i<t;i++)Yi=i;

}

void initlo(void)

{
rs=0;
data_bus=0x38;enablelcd(253)
data_bus=0x38;enablelcd(255)
data_bus=0x38;enablelcd(255)
data_bus=0x01l;enablelcd(255)
data_bus=0x0E;enablelcd (255}

data_bus=0x04;enablelcd (255}

e

rs=1;

}

void clearscreen{void)

{
rs=0;
data_bus=0x01;enablelecd(255)

rs=1;

void setcon (char <)

rs=0;




}

data_bus=c;enablelecd(255}:

rs=1;

void putchar0{char c)

{

}

data_bus=c;
enablelcd (45}

void showled{void)

(

}

clearscreen(}:;
putchar0O{'T'};
putcharO('e‘);
putchar0('m'};
putchard('p'):
putchar0({'e');
putchar0({'r'
putchar0{'a'
putchar0{'t"');
putchar0('u’

putchar0{'r’

putchar0Q('e’

putcharO(™ '

putchar0({s2):
putchar0({sl):;

putcharO('."}):
putcharQ(s0};

r
+

):
)i
):
}:
)i
Vi
)

void ck button{void)

{

if {inputl==0)
{
button_up{):
}

if {input2==0)
{
button_down (};
t

if {input 3==0)
éutton_on():
if(input4==0)
éutton_off():
}

void button_up (void)

{

if (menu < 6)
{

}

menu = menu+l;
showmenut{};
delay{100};

void button_down(void)

{

if

{

}

(menu > 1)

menu = menu-1;
showmenu();
delay(100);

void button*on(void)

{

if

{

1

(menu == 1)

outputl=l;

showmenu{} ;
control = 1;
SBUF = 0x42;
delay(100):

if (menu == 2)

{

}

output2=1;
showmenu() ;
control = 1;
SBUF = 0x44;
delay(100);

if {(menu == 3)

{

}

if

{

output3=1;

showmenu () ;
control = 1;
SBUF = Oxd46;
delay(100);

(menu == 4)

if(set bright==0)
{
output4=1;
showmenud{) ;
control = 1:
SBUF = 0x48;:
delay(100);



} SBUF = 0x45;
showmenu{) ;

if {(menu == 5) delay (100} ;

{ }
if (set_bright==0) if (menu == 4)

{ {

set_bright=1; if (set_bright==0)
showmenu{) ; ) {

control = 1; outputd=0;
SBUF = OxdA; showmenu{) ;
save_opd=output4; control = 1;
showmenu() ; SBUF = 0x47;
delay{100); delay (100} ;
} }

} }.

if (menu == 6) if {(menu == 5)

{ {
set_door=1; if (set_bright==1)
showmenu () ; {
control = 1; set_bright=0;
SBUF = 0x4C; control = 1;
over_door=0; SBUF = 0x49;
packup_door=0; cutputé4=save_opd;
delay (100} showmenu{) ;
control = 1; delay(100);

SBUF = OxdF; }
} }
} if (menu == 6)
{
vold button_off(void) set_door=0;
{ showmenu() ;
over door=0;

if {(menu == 1) backup_dcor=0;

{ control = 1:
outputl=0; SBUF = 0x4B;
showmenu (} ; delay{100);
contreol = 1; control = 1;

SBUF = 0Ox4l; SBUF = 0Ox4F;
delay (100) ; }

} }

if (menu == 2}

{ void showmenu{void}

{

output2=0; if (menu==1)}

showmenu() ; {

control = 1; setcon(0xc0);

SBUF = 0x43: putchar0{'1'}):

delay(100) putchar0('.'):

putchar0('L");

} putcharQ('I"};
if {(menu == 3) putchar0('G');
{ putcharG('H');

output3=0; putchart({'T'});

control = 1; putchar0{'1l');




putchar0 ('

'y:
putchar0{' '); setcon{0Oxc0);
putchard (' '};: putchar0{'3");
putchar0(' '} putchar0('.");

putchar0{' '}): putchar0('L"};
putcharQ('I'};
if (outputl==1) putchar0('G"});
{ putcharQ{'H"}:

putcharO{'T"};

putchard ('0'}: putchar0{'3

')
putcharQ('N"}; putchard (' ') ;
putchar0(' '); putchar0(' '):

} putchar0(' '};

if (outputl==0) putchar0(" '});

{ putchar0(' '}:
putchar0('0'}; if (output3==1}
putchard{'F'); {
putchar0('F');

} putchar0('0"};

putchar0O{'N'}:
} putchar0 (' ')
}
if (menu==2} if (output3==0}

{ {
setcon (0xc0);
putchar0{'2");
putchar0({'."'):
putchar0{'L"):

putchar0('0"};
putchar0('F'}):
putchar0{'F'});

putchar0{'I'); )
putchar0('G'); }

putcharO('H"');

putchar0('T'); if (menu==4)
putchar0('2'}; {

putchar@{' '): setcon(0xc0);
putcharO (" '): putcharO {(*4'y;
putchar0(' '); putchar0('.");
putchar0(' '}; putchar0('L'};
putchar0(" '}; putchar0({'I");

if {output2==1)

putchar0('G"');
putcharO{'H"'};

{ putchar0{'T");
putchar0('4');

putchar0{'0"); putcharQ(' "}:

putcharO{('N"): putchar0(' ');
putchar0 (' ');
} if ({set_bright==0)
if {(output2==0) {
{ putchar0 (' ');

}
putchar0('0"); if (set_bright==1)
putcharO('F"); {
putchar0{'F');

} }
} putchar0{' ");
putchar0{' ")

putchar0('s'});

.
’

if {(menu==3)




if (set_bright==0}

{
if (outputd==1}
{

putchar0('0');

putcharO('N"');
putchar0{"’

if (outputd==0)

putcharQ('0'});
putcharQ('F');

putchar0('F"};
}
}
if (set_bright==1)
{
if (save_opd==1)
{

putchar0('0");

putcharQ('N');
putcharQ ('

if (save opd==0)

putchar0('0');
putchar0({'F');

putcharO('F');
}
}
}

if (menu==3)

{
setcon (0Oxc0);
putchar0('5");
putchar0{'.");
putchar0({'5");
putchar0O{'e'};
putchar0('n'):
putchar0('s');

)

if
{

putchar0('o
putchar0O('r

Y3

')
putcharO(' '}
putchar0{(' "),
putchar0{*' ')
putchar0(' ")
putcharO(* '}

if
{

}

’

.
’
r

I3

(set_bright==1

putchar0('0
putchar0('N
putchar0 ('

)

Y1
)i
")

’

if (set_bright==0)

{

(menu==

putchar0('0C
putcharO('F
putcharO{'F

6)

setcon (0xc0);
putchar0('é’ ),

putchar0('."
putcharo ('’ D
putchar0({'o

putchar0({'o’
putchar0({'r’
putchar0{' '
putchar0 (' '
putchar0O(" '
putchar0 (' '
putcharo({' '
putchar0("' '
putcharo (' '

if
{

}
if
{

(set_door

putchar0{'0"'
putcharO('N"'

putchar0 ("'
{set_door==0)
putchar){

putcharO('F
putcharQ('F

2

")
'y
')

)y
):
1 ) ‘.

0'):
"1
')f



void ck_bright {void)
{
if (set_bright==1}
{ if (bright==1)
{
ocutput4=0;
}

if (bright==0)
{

outputd=1;
)

}

void ck_door{void)
{
if(set_door==1)
{
if (door==0)
{

over_door=l;

voice=! (over_ door |
over_temp);

H
if (! (over_door ==
backup_door) }
{
control = 1;
SBUF=0x50;

}
backup_door =
over_door;

}

void returndata{void}
{

if {outputl == Q)
{
contrel = 1;

SBUF=0x41;
delay{100);
}
if{outputl == 1)

{
control = 1;

SBUF=0x42;
delay(100);
}
if (output2 == 0)
{
contrel = 1;

SBUF=0x43;
delay(100):
}
if (output2 == 1)
{
control = 1;
SBUF=0x44;
delay(10Q);
}
if {(output3 == 0}

{
control = 1;
SBUF=0x45;
delay (100);
}
if (outputld == 1}
{
control = 1;
SBUF=0x46;
delay (100} ;
}

if (set_bright==0)
{
if (output4 == 0)
{
control = 1;
SBUF=0x47;
delay(100};
)
if({outputq4 == 1}
{
control = 1;
SBUF=0x48;
delay{100);
}
}
if (set_bright==1)
{
if (save_opd == 0)
{
control = 1;
SBUF=0x47;
delay{100);
}
if{save_opd == 1)
{
control = 1;
SBUF=0x48;
delay (100}



}

if(set_bright == 0)
{
control = 1;
SBUF=0x49;
delay (100}
y ;
if(set_bright == 1)
{
control = 1;
SBUF=0x4A;
delay{100);
}
if{set_door == 0)
{
control = 1;
SBUF=0x4B;

}

delay{100);

if{set_door == 1}

{

control = 1;
SBUF=0x4C;
delay{100):



DISCRETE SEMICONDUCTORS

DATA SHEET

BC556; BC557

PNP general purpose transistors

Product specification
Supersedes data of 1997 Mar 27

Philips
Semiconductors

1999 Apr 15

PHILIPS




Phillps Semiconductors Product specification

PNP general purpose transistors BC556; BC557
. _____________________ - ____________________________________|
FEATURES PINNING
» Low current (max. 100 mA) PIN DESCRIPTION
» Low voltage {max. 65 V). 1 emitter

2 base
APPLICATIONS 3 collector

+ General purpose switching and amplification.

DESCRIPTION

1 3
PNP transistor in a TO-92; SOT54 plastic package. {%’a — ‘<
NPN complements: BC546 and BC547. me— 2
MAM281 1
Fig.1 Simplified outline {TO-92; SOT54)
and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MiN. MAX. UNIT
Veso collector-base voltage open emitter
BC556 - —80 v
BC557 - -50 v
Veeo collector-emitter voltage open base
BCS56 - -5 v
BCS557 - —45 v
Veso emitter-base voltage open collector - -5 Y
o collector current (DC) - -100 mA
lem peak collector current - -200 mA
lam peak base current - ~200 mA
Prot total power dissipation Tamb 5 25°C - 500 mwW
Tatg storage temperature -85 +150 °C
T junction temperature - 150 °C
Temo operating ambient temperature —65 +150 *C

1999 Apr 15 2




Philips Semiconductors

Product specification

PNP general purpose transistors

BC556; BC557

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-a thermal resistance from junction to ambient note 1 250 KW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tj= 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current lgE=0;Veg=-30V - -1 -15 |nA
|E=0;VCB=—30V;T}=150°C - - —4 pA
leso emitter cut-off current le=0;Vgg=-5V - - -100 |nA
hee DC current gain lc=-2mA Vge=-5V,
BC556 see Figs 2, 3 and 4 125 - 475
BCS57 125 |- 8OO
BCS56A 125 - 250
BC556B; BC557B 220 |- 475
BC557C 420 |- 800
VeEsat collector-emitter saturation ic=-10mA; Ig = -0.5mA - -60 |-300 |mV
voltage Ic = -100 mA; g = -5 mA - -180 [-650 |mv
VeEsat base-emitter saturation voltage | Ic = —10 mA; Iz = -0.5 mA; note 1 - -750 |- mvV
Ic =100 mA,; Iz = -5 mA; note 1 - -930 |- my
Vee base-gmitter voltage Ic = -2 mA; Ve = -5 V; note 2 -600 |-650 |~750 |mV
le = =10 mA; Vee = -5 V; note 2 - - -B820 |mV
Ce collector capacitance lg=ie=0;Veg=-10V;f=1MHz - K| - pF
Ce emitter capacitance lc=ic=0;Vegg =05V, f=1MHz - 10 - pF
fr transition frequency lg=-10mA; Veg=-5V,; f=100MHz ;100 |~ - MHz
F noise figure Ic= 200 pA; Vee =5V, Rg=2Kk; |- 2 10 dB
f=1kHz; B=200Hz
Notes

1. Vpgsa decreases by about —1.7 mV/K with increasing temperature.

2. Vge decreases by about -2 mV/K with increasing temperature.
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Features
¢ Compatible with MC5"-51 Products
* 12K Bytes of In-System Programmable {ISP) Flash Program Memory
-~ SPI Serlal Interface for Progrem Downloading
— Endurance: 10,000 Write/Erase Cycles
* 2K Bytes EEPROM Data Memory
— Endurance: 100,000 Write/Erase Cycles
* 64-byte User Signature Array
« 2.7V to 5.5V Operating Range
« Fully Static Operation: 0 Hz to 24 MHz
¢ Three-level Program Memory Lock
* 256 x 8-bit Internal RAM
+ 32 Programmable /O Lines
+ Three 16-blt Timer/Counters
* Nine Interrupt Sources
¢ Enhanced UART Serial Port with Framing Error Detection and Automatic Address
Recognition
* Enhanced SPI (Double Wrlte/Read Bufiered) Serial Interface
s Low-power Idle and Power-down Modes
» Interrupt Recovery from Power-down Mode
* Programmable Watchdog Timer
+ Dual Data Polinter
* Power-off Flag
* Flexible ISP Programming {Byte and Page Modes)
— Page Mode: 64 Bytes/Page for Code Memory, 32 Bytes/Page for Data Memory
* Four-tevel Enhanced Interrupt Controller
* Programmable and Fuseable x2 Clock Option
* Internal Power-on Reset
* 42-pin PDIP Package Option for Reduced EMC Emlission
* Green (Pb/Hallde-free) Packaging Option

1. Description

The AT898S8253 is a low-power, high-performance CMOS 8-bit microcontroller with
12K bytes of In-System Programmable {ISP) Flash program mamory and 2K byles of
EEPROM data memory. The device is manufactured using Atmel's high-density non-
volatile memory technology and is compatible with the industry-standard MCS-51
instruction set and pinout. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatiie memory programmer. By combining a versatile 8-bit CPU
with downlcadable Flash on a monglithic chip, the Atmel AT8358253 is a powerlul
microcontroller which provides a highly-flexible and cost-effective solution to many
embedded control applications.

AIMEL
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8-bit
Microcontroller
with 12K Bytes
Flash and 2K
Bytes EEPROM

AT89S8253
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The AT89S58253 provides the following standard features: 12K bytes of In-System Programma-
ble Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watchdog timer,
two data pointers, three 16-bit timer/counters, a six-vector, four-level interrupt architecture, a full
duplex serial port, on-chip oscillator, and clock circuitry. In addition, the ATB958253 is designed
with static logic for operation down to zero frequency and supports two software selectable
power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters,
serial port, and interrupt system to continue functioning. The Power-down mode saves the RAM
contents but freezes the oscillator, disabling all other chip functions until the next external inter-
rupt or hardware reset.

The on-board Flash/EEPROM is accessible through the SPI serial interface. Holding RESET
active forces the SPI| bus into a serial programming interface and allows the program memory to
be written to or read from, unless one or more lock bits have been activated.

2. Pin Configurations

2.1

2.2

40P6 — 40-lead PDIP

T2)P1.0 4 vCe
(TZEX)P11 2 33| PO.O (ADO)
P1.2 i3 33| Po.1(AD1)
P13 4 37| PO.2 {AD2)
(S5)P14 '5 35( P0.3 (AD3)
OSI)P1.5 6 35| P04 (AD4)
I1S0) P1.6 |7 3| P05 (ADS)
$GQPL7ia 33| P06 {ADS)
RST 9 32| PO.7 {ADT)
(RXD} P30 10 3| EANVPP
D} P31 11 30| ALE/PROG
NTO}P3.2 12 29| PSEN
. P2.7 (A15)
P2.6 (A14)
P2.5 (A13)
P2.4 (A12)
P2.3 (A11)
P2.2 {A10)
P2.1{A9)
P2.0 (A8)

44A - 44-lead TQFP

g Sy 8588
& EE 2=z=:z
wrN= 9 arnon
LEzoaRSREEE
IQYSIASRREY
MOSH P15 [1 33| Po.4 (AD4)
MISQ) P18 |2 32| P05 (ADS
{SCK) P1.7 |3 31| PO.5 (ADE!
AST {4 20| PO.7 (ADT,
{AXD) P3.0 |5 2 P
NC {6 28| NC
{TXD) P31 {7 27| ALEPROG
INTO) P32 |8 28{ PSEN
INT1) P33 |8 25| P27 {A15)
(TO) P3.4 |10 24} P26 {A14)
mgpa.s 1 23} P25{A13)
NI D DOy
________ =g
Tt Bt - T= Lo Beba b
EﬁaééégEmE$
ED 995TH
£ S2xxx
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2.3 44J - 44-lead PLCC

2 of 9388
il ke P2 - Jorda
LEZZa¥SEERS
mosn P1s (177 T NS IRE T, pos(ans
MISO) P1.6 |8 aa| P05 (ADS
(SCK}P1Y |8 ar| PO.8 (ADS)
RST [0 x| POT gm‘r)
(RXD) Pa.0 |3 15| EAVPP
NC |12 M| NC
(TXD) P31 |13 33| ALEPRACG
{(INTQ) Pa.2 |14 32| PSEN
(INTY} P23 {15 3| P2.7 (A15)
0} P3.4 (18 20| P2.6 (A4}
(THP3S | o e annnanans| P25 A3
RN OQO NG
FraZg¥gpaag
FERY  EEsTw
EC S2gEs
24 42PS6 - PDIP
A
AsT 1 #2017 (S0
(RXD) P3.0C]2 410 P1.8 (MISO)
moyPa.13 4w pe1.s (Mos))
(INT3) P32 |4 39 P1.4(58)
(iNTH) P35S spr.3
T Pa4]E apP2
THPISO7 38[IP1,1 (T2EX)
(WR)P36[C]E SPPIOTR)
(RO P37 ]9 34{JvDD
XTAL2 310 33 D PWRVDD
XxTALY [ 11 32 I PO.0 {ADO}
GND ] 12 31 [ PO.1 (AD1)
PWRGND ] 13 30 [0 PO.2 {AD2)
A8y P20 14 291 P0.3 (AD3)
(Ag) P21 0018 28 [ PO.4 {(AD4)
(a10) P22} 18 27[1P0.5 (ADS)
(A1) P2,aC]17 250 PO.B (AD6)
(A12) P24 []18 25 PO.7 (ADT)
(A13) P25 ] 19 24 N EANPP
(A14) P2.6 [] 20 23 ALE/PROG
(A15) P2,7 ] 21 221 PSEN

3. Pin Description

31 VCC
Supply voltage (all packages except 42-PDIP).

3.2 GND
Ground (all packages except 42-PDIP; for 42-PDIP GND connects only the logic core and the
embedded program/data memories).

3.3 VDD

Supply voltage for the 42-PDIP which connects only the logic core and the embedded pro-
gram/data memories.

ANEL 3
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3.4

3.5

3.6

3.7

PWRVDD

PWRGND

Port 0

Port 1

AlMEL

n

Supply voltage for the 42-PDIP which connects only the IO Pad Drivers.
The application board must connect both VDD and PWRVDD to the board supply voltage.

Ground for the 42-PDIP which connects only the /O Pad Drivers. PWRGND and GND are
weakly connected through the commeon silicon substrate, but not through any metal links. The
application board must connect both GND and PWRGND to the board ground.

Port 0 is an 8-bit open drain bi-directional I/O port. As an output port, each pin can sink six TTL
inputs, When 1s are written to port 0 pins, the pins can be used as high-impedance inputs.

Port 0 can also be configured to be the multipiexed low-order address/data bus during accesses
to external program and data memory. In this mode, PO has interna! puil-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code bytes dur-
ing program verification. External puli-ups are required during program verification.

Port 1 is an 8-bit bi-directional I/O port with internal pull-ups. The Port 1 output buffers can
sink/source six TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being
pulted low will source current (I, ,150 pA typical) because of the weak internal pull-ups.

Some Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be the
timer/counter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX},
respectively.

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured as the SPI slave port select, data
input/output and shift clock input/output pins as shown in the following table.

Port Pin Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2), clock-out

P1.1 T2EX (Timer/Counter 2 capture/reload trigger and direction control)
P1.4 55 (Slave port select input)

P15 MOSI (Master data output, slave data input pin for SPI channel)
P1.6 MISO (Master data input, slave data output pin for SP1 channel)
P1.7 SCK (Mastar clock output, slave clock input pin for SPI channel)

Port 1 also receives the low-order address bytes during Flash programming and verification.

AT89S8253 [Preliminary] m——
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38 Port2

39 Port3

3286C—MICRO-1/05

Port 2 is an 8-bit bi-directional /O port with internal puli-ups. The Port 2 output buffers can
sink/source six TTL inputs. When 15 are written to Port 2 pins, they are pulied high by the weak
internal pull-ups and can be used as inputs. As inputs, Porl 2 pins that are externally being
pulled low will source current (I, ,150 pA typical} because of the weak internal pull-ups.

Por 2 emits the high-order address byte during fetches from external program memory and dur-
ing accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this
application, Port 2 uses strong internal pull-ups when emitting 1s. During accesses 1o external
data memory that use 8-bit addresses (MOVX @ Rl), Port 2 emits the contents of the P2
Special Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash
programming and verification.

Port 3 is an 8-bit bi-directional /O port with internal pull-ups. The Port 3 output buffers can
sink/source six TTL inputs, When 1s are written to Port 3 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (l,_,150 pA typical) because of the weak internal pull-ups.

Port 3 receives some control signals for Flash programming and verification.

Port 3 also serves the functions of various special features of the AT83958253, as shown in the
following table.

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port}

P3.2 INTO (external interrupt 0)'"

P3.3 INTT (external interrupt 1)"

P3.4 To (timer 0 external input)

P35 T (timer 1 external input}

P3.6 WR (external data memory write strobe)
P37 RD (external data memory read strobe)

Note: 1. All pins in ports 1 and 2 and aimost all pins in port 3 (the exceptions are P3.2 INTO and P3.3
INT1) have their weak internal pull-ups disabled in the Power-down mode. Port pins P3.2
(INTO) and P3.1 (INT1) are active even in Power-down mode {to be able to sense an
interrupt request to exit the Power-down mode) and as such still have their weak internal pull-
ups turned on.

AlMEL 5
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3.10 RST

Reset input. A high on this pin for at least two machine cycles while the oscillator is running
resets the device.

3.11 ALE/PROG
Address Latch Enable. ALE/PROG is an output pulse for latching the low byte of the address
{on its falling edge)} during accesses to external memory. This pin is also the program pulse input
{PROG} during Flash programming.
In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be

used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped dur-
ing each access to external data memory.

If desired, ALE operation can be disabled by sefting bit 0 of the AUXR SFR at location BEH. With
the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly
pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execu-
tion mode,

3.12 PSEN
Program Store Enable. PSEN is the read strobe to external program memory (active low).

when the AT8958253 is executing code from external program memory, PSEN is activated
twice each machine cycle, except that two FSEN activations are skipped during each access to
external data memory.

3.13 EANPP

External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from external program memory locations starting at 0000H up to FFFFH. Note, however,
that if lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to Vc for internal program executions. This pin also receives the 12-volt
programming enable voltage (V) during Flash programming when 12-volt programming is
selected.

3.14 XTAL1
Input to the inverting oscillator amplifier and input to the intemal clock operating circuit.

3.15 XTAL2
Output from the inverting oscillator ampfifier.

6 AT89S8253 [Preliminary] s——
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] DALLAS High Precision

» SEMICONDUCTOR _ o
1-Wire® Digital Thermometer

-www.dalsemi.com

FEATURES PIN ASSIGNMENT

s Unique l-wire interface requires only one

port pin for communication DALLAS (Nl | |
o Each device has a unique 64-bit serial code DS1820 ne 1
stored in an on-board ROM 42 3 i
e Multi-drop capability simplifies distributed Voo B
temperature sensing applications pa O ,
¢ Requires no external components :
Can be powered from data line. Power supply 8-pin 150-mil SOIC
range is 3.0V to 5.5V ' (DS188207)
» Measures temperatures from -55°C to
+125°C (—67°F to +257°F)
e 10.5°C accuracy from —-10°C to +85°C RN
e 9-bit thermometer resolution 2gs
¢ Converts temperature in 750 ms (max.) o= 2
¢ User-definable nonvolatile alarm settings
e Alarm search command identifies and @
addresses devices whose temperature is
outside of programmed limits (temperature (BOTTOM VIEW)
alarm condition) TO-92
s Applications include thermostatic controls, (DS18520)
industrial systems, consumer products,
thermometers, or any thermally sensitive
system PIN DESCRIPTION
GND - Ground

DQ - Data In/Out
Vop - Power Supply Voltage
NC - No Connect

DESCRIPTION

The DS18S20 Digital Thermometer provides 9-bit centigrade temperature measurements and has an
alarm function with nonvolatile user-programmable upper and lower trigger points. The DS18S20
communicates over a l-wire bus that by definition requires only one data line (and ground) for
communication with a central microprocessor. It has an operating temperature range of =55°C to +125°C
and is accurate to £0.5°C over the range of —10°C to +85°C. In addition, the DS18520 can derive power
directly from the data line (“parasite power”), eliminating the need for an external power supply.

Each DS18S20 has a unique 64-bit serial code, which allows multiple DS18520s to function on the same
1-wire bus; thus, it is simple to use one microprocessor to control many DS18520s distributed over a
large area. Applications that can benefit from this feature include HVAC environmental controls,
temperature monitoring systems inside buildings, equipment or machinery, and process monitoring and
control systems.

1of21 043001



DS18520

DETAILED PIN DESCRIPTIONS Table 1

8-PIN SOIC* | TO-92 { SYMBOL | DESCRIPTION
5 1 GND Ground.

4 2 DQ Data Input/Qutput pin. Open-drain 1-wire interface pin. Also
provides power to the device when used in parasite power mode
(see “Parasite Power” section.)

3 3 Voo Optional Vpp pin. Vpp must be grounded for operation in
parasite power mode.
*All pins not specified in this table are “No Connect” pins.

OVERVIEW

Figure 1 shows a block diagram of the DS18S20, and pin descriptions are given in Table 1. The 64-bit
ROM stores the device’s unique serial code. The scratchpad memory contains the 2-byte temperature
register that stores the digital output from the temperature sensor. In addition, the scratchpad provides
access to the 1-byte upper and lower alarm trigger registers (Ty and T.). The Ty and Ty registers are
nonvolatile (EEPROM), so they will retain data when the device is powered down.

The DS18S20 uses Dallas’ exclusive 1-wire bus protocol that implements bus communication using one
control signal. The control line requires a weak pullup resistor since all devices are linked to the bus via a
3-state or open-drain port (the DQ pin in the case of the DS18520). In this bus system, the
microprocessor (the master device) identifies and addresses devices on the bus using each device’s unique
64-bit code. Because each device has a unique code, the number of devices that can be addressed on one
bus is virtually unlimited. The 1-wire bus protocol, including detailed explanations of the commands and
“time slots,” is covered in the 1-WIRE BUS SYSTEM section of this datasheet.

Another feature of the DS18S20 is the ability to operate without an external power supply. Power is
instead supplied through the 1-wire pullup resistor via the DQ pin when the bus is high. The high bus
signal also charges an internal capacitor (Cpp), which then supplies power to the device when the bus is
low. This method of deriving power from the l-wire bus is referred to as “parasite power.” As an
alternative, the DS18520 may also be powered by an external supply on Vpp.

DS18520 BLOCK DIAGRAM Figure 1

Veu
4.7K PARASITE POWER DS1 88 20
MEMORY CONTROL
CIRCUIT <> oG
ORI § = F. >
DQ A 4
TEMPERATURE SENSOR
INTERNAL Voo 84-BIT ROM
P AND
GND | 1.wire PORT ALARM HIGH TRIGGER (T4)
g Cer SCRATCHPAD (P "“peGisTER (EEPROM)
L@ ALARM LOW TRIGGER (T,)
POWER REGISTER (EEPROM)
Voo I ' S SUPPLY [ent iy
SENSE
4—|-| 8-BIT CRC GENERATOR I
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OPERATION - MEASURING TEMPERATURE

The core functionality of the DS18820 is its direct-to-digital temperature sensor. The temperature sensor
output has 9-bit resolution, which corresponds to 0.5°C steps. The DS 18520 powers-up in a low-power
idle state; to initiate a temperature measurement and A-to-D conversion, the master must issue a Convert
T [44h] command. Following the conversion, the resulting thermal data is stored in the 2-byte
temperature register in the scratchpad memory and the DS18S20 returns to its idle state. If the DS18S20
is powered by an external supply, the master can issue “read time slots” (see the 1-WIRE BUS SYSTEM
section) after the Convert T command and the DS18S20 will respond by transmitting 0 while the
temperature conversion is in progress and 1 when the conversion is done. If the DS18520 is powered
with parasite power, this notification technique cannot be used since the bus must be pulled high by a
strong pullup during the entire temperature conversion. The bus requirecments for parasite power are
explained in detail in the POWERING THE DS18S20 section of this datasheet.

The DS18520 output data is calibrated in degrees centigrade; for Fahrenheit applications, a lookup table
or conversion routine must be used. The temperature data is stored as a 16-bit sign-extended two’s
complement number in the temperature register (see Figure 2). The sign bits (S) indicate if the
temperature is positive or negative: for positive numbers S = 0 and for negative numbers § = 1. Table 2
gives examples of digital output data and the corresponding temperature reading.

Resolutions greater than 9 bits can be calculated using the data from the temperature, COUNT REMAIN
and COUNT PER °C registers in the scratchpad. Note that the COUNT PER °C register is hard-wired to
16 (10h). After reading the scratchpad, the TEMP_READ value is obtained by truncating the 0.5°C bit
(bit 0) from the temperature data (see Figure 2). The extended resolution temperature can then be
calculated using the following equation:

COUNT _PER_C~COUNT _REMAIN
COUNT _PER_C

Additional information about high-resolution temperature calculations can be found in Application Note
105: “High Resolution Temperature Measurement with Dallas Direct-to-Digital Temperature Sensors”.

TEMPERATURE =TEMP _READ-0.25+

TEMPERATURE REGISTER FORMAT Figure 2

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit | bit 0
LsByte [ 20 | 2 [ 2 | 2 [ 22 | 2 [ 2 | 2

bit 15 bit 14 bit 13 bit 12 bit t1 bit 10 bit 9 bit 8
msByte| S | s | s | s | s | s [ s | s

TEMPERATURE/DATA RELATIONSHIP Table 2

TEMPERATURE | DIGITAL OUTPUT DIGITAL OUTPUT

(Binary) (Hex)

+85.0°C* 0000 0000 1010 1010 00AAhD
+25.0°C 0000 0000 0011 0010 0032h
+H}.5°C 0000 0000 0000 0001 0001h

0°C 0000 0000 0000 0000 0000h

-0.5°C 11ttt 11t 1111 FFFFh
-25.0°C 1111 1111 11001110 FFCEh
-55.0°C 1111 1111 1001 0010 FF92h

*The power-on reset value of the temperature register is +85°C
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OPERATION - ALARM SIGNALING

After the DS18520 performs a temperature conversion, the temperature value is compared to the user-
defined two’s complement alarm trigger values stored in the 1-byte Ty and Ty registers (see Figure 3).
The sign bit (S) indicates if the value is positive or negative: for positive numbers S = 0 and for negative
numbers S = 1. The Ty and Ty registers are nonvolatile (EEPROM) so they will retain data when the
device is powered down. Ty and T can be accessed through bytes 2 and 3 of the scratchpad as explained
in the MEMORY section of this datasheet.

Th AND T_ REGISTER FORMAT Figure 3

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
S 26 2% 2’ 2’ 2? 2! 2°

Only bits 8 through 1 of the temperature register are used in the Ty and T, comparison since Ty and Ty
are 8-bit registers. If the result of a temperature measurement is higher than Ty or lower than Ty, an
alarm condition exists and an alarm flag is set inside the DS18520. This flag is updated after every
temperature measurement; therefore, if the alarm condition goes away, the flag will be turned off after the
next temperature conversion.

The master device can check the alarm flag status of all DS18S20s on the bus by issuing an Alarm Search
[ECh] command. Any DS18S20s with a set alarm flag will respond to the command, so the master can
determine exactly which DS18520s have experienced an alarm condition. If an alarm condition exists
and the Ty or Ty settings have changed, another temperature conversion should be done to validate the
alarm condition.

POWERING THE DS18S520

The DS18520 can be powered by an external supply on the Vpp pin, or it can operate in “parasite power”
mode, which allows the DS18S20 to function without a local external supply. Parasite power is very
useful for applications that require remote temperature sensing or that are very space constrained. Figure
1 shows the DS18$20’s parasite-power control circuitry, which “steals” power from the 1-wire bus via
the DQ pin when the bus is high. The stolen charge powers the DS18820 while the bus is high, and some
of the charge is stored on the parasite power capacitor (Cep) to provide power when the bus is low.
When the DS18520 is used in parasite power mode, the Vpp pin must be connected to ground.

In parasite power mode, the 1-wire bus and Cpp can provide sufficient current to the DS18520 for most
operations as long as the specified timing and voltage requirements are met (refer to the DC
ELECTRICAL CHARACTERISTICS and the AC ELECTRICAL CHARACTERISTICS sections of this
data sheet). However, when the DS18S20 is performing temperature conversions or copying data from
the scratchpad memory to EEPROM, the operating current can be as high as 1.5 mA. This current can
cause an unacceptable voltage drop across the weak 1-wire pullup resistor and is more current than can be
supplied by Cpp. To assure that the DS18520 has sufficient supply current, it is necessary to provide a
strong pullup on the 1-wire bus whenever temperature conversions are taking place or data is being
copied from the scratchpad to EEPROM. This can be accomplished by using a MOSFET to pull the bus
directly to the rail as shown in Figure 4. The 1-wire bus must be switched to the strong pullup within 10
us (max) after a Convert T [44h] or Copy Scratchpad [48h] command is issued, and the bus must be held
high by the pullup for the duration of the conversion (tcony) OF data transfer (t,, = 10 ms). No other
activity can take place on the 1-wire bus while the pullup is enabled.

The DS 18520 can also be powered by the conventional method of connecting an external power supply to
the Vpp pin, as shown in Figure 5. The advantage of this method is that the MOSFET pullup is not
required, and the 1—wire bus is free to carry other traffic during the temperature conversion time.
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The use of parasite power is not recommended for temperatures above 100°C since the DS18520 may not
be able to sustain communications due to the higher leakage currents that can exist at these temperatures.
For applications in which such temperatures are likely, it is strongly recommended that the DS18520 be
powered by an external power supply.

In some situations the bus master may not know whether the DS18520s on the bus are parasite powered
or powered by external supplies. The master needs this information to determine if the strong bus pullup
should be used during temperature conversions. To get this information, the master can issue a Skip
ROM [CCh) command followed by a Read Power Supply [B4h] command followed by a “read time
slot”. During the read time slot, parasite powered DS18S20s will pull the bus low, and externally
powered DS18520s will let the bus remain high. If the bus is pulled low, the master knows that it must
supply the strong pullup on the 1-wire bus during temperature conversions.

SUPPLYING THE PARASITE-POWERED DS18S20 DURING TEMPERATURE
CONVERSIONS Figure 4

Ny

4[ DS18S20
GND DQ Vpp

. Vey

Micro- |

processor 4K v
1-Wire Bus

To Other
1-Wire Devices

POWERING THE DS18S20 WITH AN EXTERNAL SUPPLY Figure 5

v DS18S20 Vo (External Supply)
PU —_—

Micro- GND DQ VDD
processor LIK |
1-Wire Bus

To Other
1-Wire Devices

64-BIT LASERED ROM CODE

Each DS18S20 contains a unique 64-bit code (see Figure 6) stored in ROM. The least significant 8 bits
of the ROM code contain the DS18520’s 1-wire family code: 10h. The next 48 bits contain a unique
serial number. The most significant 8 bits contain a cyclic redundancy check (CRC) byte that is
calculated from the first 56 bits of the ROM code. A detailed explanation of the CRC bits is provided in
the CRC GENERATION section. The 64-bit ROM code and associated ROM function control logic
allow the DS18S20 to operate as a l-wire device using the protocol detailed in the 1-WIRE BUS
‘SYSTEM section of this datasheet.

64-B!IT LASERED ROM CODE Figure 6

| 8-BIT CRC [ 48-BIT SERIALNUMBER | 8-BIT FAMILY CODE (10h) |
MSB LSB MSB LSB MSB LSB
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MEMORY

The DS18S20’s memory is organized as shown in Figure 7. The memory consists of an SRAM
scratchpad with nonvolatile EEPROM storage for the high and low alarm trigger registers (Ty and Ty).
Note that if the DS18520 alarm function is not used, the Ty and Ty, registers can serve as general-purpose

memory. All memory commands are described in detail in the DS18520 FUNCTION COMMANDS
section.

Byte 0 and byte 1 of the scratchpad contain the LSB and the MSB of the temperature register,
respectively. These bytes are read-only. Bytes 2 and 3 provide access to Ty and Ty, registers. Bytes 4
and 5 are reserved for internal use by the device and cannot be overwritten; these bytes will return all 1s
" when read. Bytes 6 and 7 contain the COUNT REMAIN and COUNT PER °C registers, which can be

used to calculate extended resolution results as explained in the OPERATION -~ MEASURING
TEMPERATURE section.

Byte 8§ of the scratchpad is read-only and contains the cyclic redundancy check (CRC) code for bytes 0
through 7 of the scratchpad. The DS18S20 generates this CRC using the method described in the CRC
GENERATION section.

Data is written to bytes 2 and 3 of the scratchpad using the Write Scratchpad [4Eh] command; the data
must be transmitted to the DS18S20 starting with the least significant bit of byte 2. To verify data
integrity, the scratchpad can be read (using the Read Scratchpad [BEh] command) after the data is
written. When reading the scratchpad, data is transferred over the 1-wire bus starting with the least
significant bit of byte 0. To transfer the Ty and Ty data from the scratchpad to EEPROM, the master
must issue the Copy Scratchpad [48h]} command.

Data in the EEPROM registers is retained when the device is powered down; at power-up the EEPROM
data is reloaded into the corresponding scratchpad locations. Data can also be reloaded from EEPROM

to the scratchpad at any time using the Recall E? [B8h] command. The master can issue “read time slots”
(see the 1-WIRE BUS SYSTEM section) following the Recali E? command and the DS18520 will
indicate the status of the recall by transmitting 0 while the recall is in progress and 1 when the recall is
done.

DS18520 MEMORY MAP cd&) &5

SCRATCHPAD (Power-up State)
B h
byte 0 | Temperature LSB (AA } (85°C).-

byte 1 | Temperature MSB (00h) EEPROM
byte 2 | Tu Register or User Byte 1* <4—»| Ty Register or User Byte 1
byte 3 | T. Register or User Byte 2* <4—p| T Register or User Byte 2

byte 4 | Reserved (FFh)

byte 5 | Reserved (FFh)

byte 6 | COUNT REMAIN (0Ch)
byte 7 | COUNT PER °C  (10h)
byte 8 | CRC*

*Power-up state depends on value(s) stored
in EEPROM
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DS18520

CRC GENERATION .

CRC bytes are provided as part of the DS18520’s 64-bit ROM code and in the 9" byte of the scratchpad
memory. The ROM code CRC is calculated from the first 56 bits of the ROM code and is contained in
the most significant byte of the ROM. The scratchpad CRC is calculated from the data stored in the
scratchpad, and therefore it changes when the data in the scratchpad changes. The CRCs provide the bus
master with a method of data validation when data is read from the DS18520. To verify that data has
been read correctly, the bus master must re-calculate the CRC from the received data and then compare
this value to either the ROM code CRC {for ROM reads) or to the scratchpad CRC (for scratchpad reads).
If the calculated CRC matches the read CRC, the data has been received error free. The comparison of
CRC values and the decision to continue with an operation are determined entirely by the bus master.
There is no circuitry inside the DS18S20 that prevents a command sequence from proceeding if the
DS18520 CRC (ROM or scratchpad) does not match the value generated by the bus master.

The equivalent polynomial function of the CRC (ROM or scratchpad) is:
CRC=X*+X"+X*+1

The bus master can re-calculate the CRC and compare it to the CRC values from the D§18520 using the
polynomial generator shown in Figure 8. This circuit consists of a shift register and XOR gates, and the
shift register bits are initialized to 0. Starting with the least significant bit of the ROM code or the least
significant bit of byte 0 in the scratchpad, one bit at a time should shifted into the shift register. After
shifting in the 56" bit from the ROM or the most significant bit of byte 7 from the scratchpad, the
polynomial generator will contain the re-calculated CRC. Next, the 8-bit ROM code or scratchpad CRC
from the DS18520 must be shifted into the circuit. At this point, if the re-calculated CRC was correct, the
shift register will contain all 0s. Additional information about the Dallas 1-wire cyclic redundancy check
is available in Application Note 27 entitled “Understanding and Using Cyclic Redundancy Checks with
Dallas Semiconductor Touch Memory Products.”

CRC GENERATOR Figure 8 INPUT

- o (e Oxliplinlin:©
(MSB) (LSB)
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DS185820

1-WIRE BUS SYSTEM ,
The 1-wire bus system uses a single bus master to control one or more slave devices. The DS18S20 is
always a slave. When there is only one slave on the bus, the system is referred to as a “single-drop”
system; the system is “multi-drop” if there are multiple slaves on the bus.

All data and commands are transmitted least significant bit first over the 1-wire bus.

The following discussion of the I-wire bus system is broken down into three topics: hardware
configuration, transaction sequence, and |-wire signaling (signal types and timing).

HARDWARE CONFIGURATION

The 1-wire bus has by definition only a single data line. Each device (master or slave) interfaces to the
data line via an open drain or 3—state port. This allows each device to “release” the data line when the
device is not transmitting data so the bus is available for use by another device. The 1-wire port of the
DS 18520 (the DQ pin) is open drain with an internal circuit equivalent to that shown in Figure 9.

The 1-wire bus requires an external pullup resistor of approximately 5 kQ; thus, the idle state for the 1-
wire bus is high. If for any reason a transaction needs to be suspended, the bus MUST be left in the idle
state if the transaction is to resume. Infinite recovery time can occur between bits so long as the 1-wire
bus is in the inactive (high) state during the recovery period. If the bus is held low for more than 480 ps,
all components on the bus will be reset.

HARDWARE CONFIGURATION Figurea/=

Ve
DS18S20 1-WIRE PORT

4.7K DQ
Pin

Ry :} 1-wire Bus E . {: Rx

5pA
Typ.* | Tx
T 100 Q2
MOSFET
Rx = RECEIVE
Tx = TRANSMIT

TRANSACTION SEQUENCE

The transaction sequence for accessing the DS18520 is as follows:

Step 1. Initialization

Step 2. ROM Command (followed by any required data exchange)

Step 3. DS18S20 Function Command (followed by any required data exchange)

It is very important to follow this sequence every time the DS18S20 is accessed, as the DS18520 will not
respond if any steps in the sequence are missing or out of order. Exceptions to this rule are the Search
ROM [FOh] and Alarm Search [ECh] commands. After issuing either of these ROM commands, the
master must return to Step | in the sequence.
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LM339, LM239, LM2901,
LM2901V, NCV2901,
MC3302

Single Supply Quad
Comparators

These comparators are designed for use in level detection, low-level
sensing and memory applications in consumer, automotive, and
industrial electronic applications.

Features

* Single or Split Supply Operation

* Low Input Bias Current: 25 nA (Typ)

¢ Low Input Offset Current: 5.0 nA (Typ)

* Low Input Offsct Voltage

* Input Common Mode Voltage Range to GND

s Low Qutput Saturation Voltage: 130 mV (Typ) @ 4.0 mA

* TTL and CMOS Compatible

* ESD Clamps on the Inputs Increase Reliability without Affecting
Device Operation

* NCV Prefix for Automotive and Other Applications Requiring Site
and Control Changes

* Pb-Free Packages are Available

© Semiconductor Componants Inmnﬁas.:_LC. 2008 1
October, 2006 - Rev. 17

ON Semiconductor®

http:/fonsemi.com

SOIC-14
14 D SUFFIX
. CASE 751A
PDIP-14
N, P SUFFIX
CASE 646
14
1
TSSOP-14
14 DTB SUFFIX
CASE 848G
1
PIN CONNECTIONS
./
Output 2 E E Qutput 3

Outpit 1 [2] 13} Output 4
Voo EQ 1] GND

- Input 1 lj [11] +Input 4

+Input1 ] 10 ] - tnput 4

« Input 2 E jl:z] +input 3
+Input 2 E zl - Input 3
{Top View)

ORDERING INFORMATION

See detailed grdering and shipplng information in the package
dimensions section on page 6 of this data sheet.

DEVICE MARKING INFORMATION

See general marking infonmation in the device marking
saction on paga B of this data sheet.

Publication Order Number:
LM339/D



LM339, LM239, LM2901, LM2901V, NCV2901, MC3302

MAXIMUM RATINGS
Rating Symbol Value Unlit
Power Supply Voltage Veo Vde
LM238/LM3391M2901, V +38 or £18
MC3302 +30 or +15
Input Differential Voltage Range VipR vdc
LM239A M339A M2301, V 36
MC3a02 30
Input Commoen Mode Voltage Range VicmR -0.3to Vge Vde
Output Short Circuit to Ground (Note 1} Isc Continuous
Power Dissipation @ T4 = 25°C Pp
Plastic Package 1.0 w
Derate above 25°C 1/Raua 8.0 mwW/eG
Junction Temperature T4 150 °C
Operating Ambient Temperature Range Ta °C
LM239 ~-25to0 +85
MC3302 —40 to +85
LM2801 ~-40to +105
LM2801V, NCV2901 ~40to +125
Qto +70
LM339
Storage Temperature Range Tag -85 1t0 +150 *C
ESD Protection at any Pin {Note 2) Veso v
Human Body Moadel 1500
200

Machine Model

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not impflied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

1, The maximum output current may be as high as 20 mA, independent of the magnituds of Ve, Output short circuits to Vg can cause excessive

heating and eventual destruction.

2. VEesp rating for NCV/SC devices is: Human Body Model - 2000 V; Machine Modal - 200 V.

9+ Input - Input ¢ © Output

" LGND

NOTE: Diagram shown is for 1 comparator.

Figure 1. Clrcult Schematic

http:/fonseml.com
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LM339, LM239, LM2901, LM2901V, NCV2901, MC3302

ELECTRICAL CHARACTERISTICS (Vo = +5.0 Vdc, Ta = +25°C, unless otherwise noted)

{LM339) Tiow = 0°C, Thign = +70°C

{MC3302) Tygy = —40°C, Thigh = +85°C

{LM2901) Tyoy = —40°C, Tyjgp = +105°

~40°C, Thigh = +125°C

{LM2901V & NCV2901) Tiow =

NCV2901 is qualified for automotive use.

{0 Vde to Vg -1.5 Vde).

http:/fonseml.com

a

LM2901/2901V/
LM235/339 NCV2901 MC3302
Characteristic Symbol | Min Typ Max | Min Typ Max Min Typ Max | Unit
Input Offset Voltage (Note 4) Vio - 220 1 £50 - £20 | =70 - +3.0 +20 | mvdc
Input Bias Current (Notes 4, 5) g - 25 250 - 25 250 - 25 500 nA
{Cutput in Analog Range}
Input Oftset Current (Note 4) ho - 5.0 =50 - +50 +50 - +3.0 | £100 nA
Input Common Mode Voltage Range VicwR [} - Vco o} - Veco [} - Vce \
-1.5 -1.5 -1.5
Supply Current Ice mA
R = = {For All Comparators) - 0.8 20 - 0.8 2.0 - 0.8 2.0
Ry = &, Vg = 30 Vde - 10 | 25 - 10 | 25 - 10 | 25
Voltage Gain AyoL 50 200 - 25 100 - 25 100 - vimv
R = 15k, Voo = 15 Vdc
Large Signal Response Time - - 300 - - 300 - - 300 - ns
Vi = TTL Legic Swing,
Vgt = 1.4 Vde, Vg = 5.0 Vde,
R =51k
Response Time {Note 6) - - 1.3 - - 1.3 - - 13 - us
VgL = 5.0 Vde, R, = 5.1 k2
Qutput Sink Current I5ink 6.0 16 - 6.0 16 - 6.0 i6 - mA
Vi{-) = +1.0 Vde, Vi(+) = 0,
Vo= 1.5Vdc
Saturation Voltage Vsat - 130 400 - 130 400 - 130 500 my
Vi(-) = +1.0 Vde, V|(+) = 0,
lgirk = 4.0 MA
Quiput Leakage Current lot, - 0.1 - - 04 - - 0.1 - nA
Vi(#) & +41.0 Vde, Vi{(=} = 0,
Vo =+5.0Vdc
3. (LM239) Tiowy = ~25°C, Thigh = +85°

. At the output switch point, Vg = 1.4 Vde, Rg = 100 Q 5.0 Vdc s Vigg = 30 Vdc, with the inputs over the full common mods range

The bias current flows out of the inputs due to the PNP input stage. This current is virtually constant, independent of the output state.
. The response time specified is for a 100 mV input step with 5.0 mV overdrive. For targer signals, 300 ns is typical.




LM339, LM239, LM2901, LM2901V, NCV2901, MC3302

PERFORMANCE CHARACTERISTICS (Voc = +5.0 Vde, Ta = Tigw 10 Thigh {Note 71)

LM2801/2901V/
LM239/339 NCV2901 MC3302
Cheracteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit
Input Otfset Voltage (Note 8} Vio - - 9.0 - - 15 - - +40 | mVde
Input Blas Current (Notes 8, 9) lig - - 400 - - 500 - - 1000 nA
(Output in Anatog Range)
input Otfset Current (Note 8) o - - +150 - - +200 - - +300 | nA
Input Commaon Mode Voltage Range Vicma 0 - Vee 0 - Voo 0 - Voo Vv
-2.0 -20 -20
Saturation Voltage Veat - - 700 - - 700 - - 700 myv
Vi{-} = +1.0 Vdc, Vy(+) = 0,
lsink = 4.0 mA
Output Leakage Current loL - - 1.0 - - 1.0 - - 1.0 HA
Vil(+) = +1.0 Vde, V(=) =0,
Vo =30 Vde
Differential Input Voltage Vio - - Veo - - Veo - - Voo | Vde
All Vy = 0 Vde

8.

2

. {LM239) Tiow = -25°C, Thign = +85°

{LM339) Ty = 0°C, Tygn = +70°C

{MC3302) Tiow = —40°C, Thign = +85°C

(LMZW” T|M = -—40°C. Thigh = +105°

(LM2901V & NCV2901) Tiow = —40°C, Trjgh = +125°C

NCV2901 is qualified for automotive use.

At the output switch point, Vg = 1.4 Vdc, Rg = 100 © 5.0 Vde < Ve « 30 Vdc, with the inputs over the full common mode range

{0 Vdc to Vg -1.5 Vde).

The bias current flows out of the inputs due to the PNP input stage. This current is virtually constam, independent of the output slate.

16.111e response time specified is for a 100 mV input step with 5.0 mV overdrive. For larger signals, 300 ns is typical.

+ Veg
R3
v 10k 10k Pt
" R b—o v 10k
¥ VGG O N A~ +
= L ov
]2 0
Viet r'—’IVBf\N"—— Vi, O—~AA
10k 2R Veo
Vit = Y _ Veo Rt
= ol * ret= Ries + R1
R3 = R1//Ryq! [ R2
* A2 = R1// Rrgy
- Rt {{ By Vojmss) = Vo] Amount of Hysteresis Vi
R1} /Ryt + R2
Vite 2 (Vomas - Vol
R2 » Rref{{ R1 H= Rz +Ry ' OImax) = TO(min)
Figure 2. Inverting Comparator Figure 3. Noninverting Comparator
with Hysteresis with Hysteresis
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Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays
are ideally suited for interfacing between low logic leve! digital circuitry {such
as TTL, CMOS or PMOS/NMOS) and the higher currentivoltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. Al devices
feature open—collector outputs and free wheeling clamp diodes for transient
suppression,

The ULN2803 is designed lo be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (T = 25°C and rating apply to any ona device in the
package, unless otherwise noted.)

Order this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rgya = 55°CW
Do not exceed maximum current limit per driver,

ORDERING INFORMATION

Characteristics
Operating
Input Tampaerature
Device Compatibllity Vee(Max)yg{Max) Range
ULN2803A | TTL, 5.0V CMOS
'/ =0 70
ULN2804A | 1015V cMOS, PMos | D0 V/S0OmA | TA =010+ 70°C

Rating Symbol Value Unlt
Output Voltage Vo 50 \'4
Input Voltage (Except ULN2801) V) 30 \ A SUFFIX
Coltector Current — Continuous Ic 500 mhA PLASJA%Z?%;(AGE
Base Cumrent — Continuous s 25 mA
Operating Ambient Temperature Range Ta 0to+70 °C
Storage Temperature Range Tstg —-55to +150 C
Junction Temperature Ty 125 °C PIN CONNECTIONS

EE EE E I E E

FlLE R EFEFEFE
¥

A
=
E]

Gnd

© Motorota, Ing. 1896

Rev 1




ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (T = 25°C, unless otherwise noted)

Characterlstic Symbol Min . Typ Max Unit
Output Leakage Current (Figure 1) IcEX RA
(Vo =50V, Ta =+70°C) All Types - - 100
(Vo =50V, Ta = +25°C) All Types - - 50
(Vo =50V, Ta =+470°C,V|=6.0V) ULN2802 - - 500
Mo =50V, Ta =+70°C, V| = 1.0V) ULN2804 - - 500
Collector-Emitter Saturation Voltage (Figure 2) VCE(sat) \'
(Ic = 350 mA, Ig = 500 pA) All Types - 1.1 1.6
(Ic =200 mA, Ig = 350 pHA) All Types - 0.95 1.3
{Ic = 100 mA, Ip = 250 pA) All Types - 0.85 11
tnput Current — On Condition {Figure 4} liton) mA
(Vi=17V) ULN2802 - 0.82 1.25
(v;=3.85V) ULN2803 - 0.93 1.35
{Vi=50V) ULN2804 - 0.35 0.5
(Vi=12V) ULN2804 - 1.0 1.45
Input Voltage - On Condition (Figure 5) Vi{on) Vv
{(VCcE =20V, Ic = 300 mA) ULN2802 - - 13
{(VCE = 20V, I = 200 mA) ULN2803 - - 2.4
(VCe =20V, Ic = 250 mA} ULN2803 - - 27
{(VoE = 2.0V, [ = 300 mA) ULN2803 - - 3.0
(VoE=20V,Ic =125 mA) ULN2804 - - 5.0
(Vce =20V, I = 200 mA) ULN2804 - - 6.0
(VCE=20V, I =275 mA) ULN2804 - - 7.0
{(Vce =20V, I =350 mA) ULN2804 - - 8.0
Input Current - Off Condition {Figure 3} All Types li{off) 50 100 - HA
(I = 500 pA, Ta = +70°C})
DC Current Gain (Figure 2) ULN2801 hrg 1000 - - -
{VCE =2.0V.Ic = 350 mA}
Input Capacitance Cy - 15 25 pF
Tum-0n Delay Time ton - 0.25 1.0 HS
{50% E| to 50% Ep)
Tum-Off Delay Time o - 0.25 1.0 us
(50% E| to 50% EQ)}
Clamp Diode Leakage Current (Figure 6) Ta = +25°C IR - - 50 RA
{VR =50V} Ta = +70°C 100
Clamp Diode Forward Voltage (Figure 7) VF - 15 2.0 \'
{IF = 350 mA)

2 MOTOROLA ANALOG IC DEVICE DATA



MITSUBISHI (DIGITAL ASSP)

M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER

DESCRIPTION

Each of the M75176 to M75179 is a semiconductor |C with a
built-in differential driver and a built-in differential receiver
both of which meet the EIA standards RS-422A and RS-485.

FEATURES

Common

» 5V singie power supply

* With output control input {except M75179P)

Driver

« 54€) terminat resistor connectable between outputs.
* High output impedance at power-OFF time

+ Built-in output current limit circuit

Receiver

* High input sensitivity (£200mV max.)

« Hysteresis input (50mV typ.)

« High input impedance (12kQ min.)

» “H” emitted when input is open (failsafe function)

APPLICATION
High-speed data transmission interface for digital equipmaent

DESCRIPTION OF FUNCTION

The M75176P to M75179P are line interface ICs which meet
EiA standards RS-422A and RS-485, and are suitable for
long-distance, high-speed data transmission.

The M75176P is designed to connect the driver circuit output
and the receiver input to each other internally, and serves as
a line transceiver. The M75177P/M75178P is designed to
connect the receiver circuit output and the driver circuit input
intemally, and serves as a line repeater. The M75177P and
M75178P enter the output enabled state with active “H" and
active “L.", respectively. The M75179P is equipped with a
built-in differential driver and a built-in differential receiver. it
does not have an output control input pin but its output im-
pedance at the power-OFF time goes high,

PIN CONFIGURATION

(TOP VIEW)

RECEVEROUTRUT R+ [1]

RECEVER OUTRUT —
controL weut & = (2
ORIVER OUTPUT
controL et O = (3]

DRVERINPUT D — [_T_-

M75178P

ve [
FECEMERQUTAF R [2]

DRVERINPUT 0 > [3 |

o 3

[6]~2
DRIVER OUTPUT
5]-Y

M75179P

Outline 8P4

MITSUBISHI
ELECTRIC




MITSUBISHI {DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
FUNCTION TABLE (Note 1)
(a) M75176P
Driver Receiver
INPUTS OUTPUTS INPUTS OUTPUTS
D OE A B Vio RE R
H H H L Vip > 0,2V L H
L H L H 0.2V < VID < 0.2V L *
X L F4 z ViD < -0.2V L L
X H r4
(b) M75177P/MT75178P
INPUTS QUTPUTS
Vip EN (M75177P) EN (M75178P) T Y z
ViD > 0.2V H L H H L
0.2V <Vip< 0.2V H L * * *
Vio < 0.2V H L L 3 H
X L H z z 2
(c) M75179P
Driver Receiver
INPUTS QUTPUTS INPUTS QUTPUTS
(o] Y Z VIiD R
H H L Vip > 0.2v H
L L H —02v=<ViD<Q.2v *
B ViD < 0.2V L
Nate 1: ViD: (A applied voltage} - (B applied voltage)
X : Either "L or "H"
* : Quiput state is not defined.
Z : High impedance state.
2 MITSUBISHI

ELECTRIC



MITSUBISHI (DIGITAL ASSP)

M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
vce Supply vollage —05-+7 v
ViD Differential input voltage 75177178179 =25~ +25 v
VIE Enable input voltage 751761771178 -05~+55 v
Pd Power dissipation (Note 2) When Ta=25°C 925 mvwy
Tsig Storage temperature -65 ~ 150 °C
Note 2: When Ta 2 25°C, do derating according 10 the attached thermal derating.
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter i L_IFT;E M Unit
VCC Supply voltage 4.75 5 5.25 v
Vi, Vic Bus pin vollage (each pin vollage, in-phase input voltage) -7 +12 v
vio Differential input voltage -12 +12 v
lon "H" output current Driver 0 —60 mA
Receiver 0 400 HA
Driver [¢] 60
oo “L" output current Receiver VoL < 0.45V 0 8 mA
VoL < 0.5V 0 16
Topr Operating ambient temperature —20 75 °C
ELECTRICAL CHARACTERISTICS (Driver) (vec = 5V £ 5%, Ta = —20 ~ 75°C, unless otherwiso noted)
. Limits !
Symbol Pararmeter Test conditions vy Typ: Mox. Unit
Vin "H" input voltage 2 A
ViL “L" input voltage 0.8 v
Vix Input clamp voltage li=—18mA -15 v
[voD1| Differential output voltage 1 10=0mA 1.5 ] v
. 2 (Note 3) 242
[Vooz| Differential output voliage 2 Ri=1002  SeefFig. 1. Voo1/2 v
RL=540 Sea Fig. 1. 1.5 218 5
AVOD| Differential output voltage variance width 0.2 \4
VoL In-phase output voltage RL=54/100Q See Fig. 1. -1 2.08 3 v
AlVoc) In-phase output voltage variance width +0.2 v
, Vo=12v 1
[[+] Qutput current 75176 Outtput disable Vo=-7v -0.8 mA
751777879 | VEo=0V, VO=-T ~ +12V +100 LA
oz Off-state output current | 75177/178 Vo=—7 ~ +12V +300 HA
I "H" inpul current Vi=2. 4V 20 HA
. “L* input current Vi=0.4V =400 HA
Vo=-7V —250
_— Vo=0v -150
los Qutput short-circuit current VooVoo 250 mA
Vo=12v 250
Output enable 295 48
Icc Supply voltage No output load Output disable 325 e mA

*: The standard value is given on the condition of VcG = 5V and Ta = 25°C.,

Note 3: The standard is 1.8V {min,} when Ta < 0°C.

ol s



MiTaUDIoNL (Wl 1AL Agor)

M75176P, M75177P
M75178P, M75179P

ELECTRIC

RS-485 TRANSCEIVER
SWITCHING CHARACTERISTICS (Driver) (vcc = 5V, Tax25°C)
Tast conditi Limits Unit
Symbol Parameter as itions Min. Typ. Max.
too Differential output delay time RL=540 See Fig. 2 13 25 ns
o Differential output transition time CL=50pF 9. 2. 13 25 ns
tPLH Cutput "L - H" propagation delay time RL=27Q See Fig. 3 15 25 ns
1PHL Output “H - L" propagation delay time CL=50pF g- 3 12 25 ns
tPZH “H" enable time 23 35 ns
tP7L "L” enable time REE0D o ape 16 35 ns
whz "H" disable time CL=50pF At 1 25 ns
Lz "L" disable time 22 35 ns
ELECTRICAL CHARACTERISTICS (Receiver) (vcc = 5V + 5%, Ta = —20 ~ 75°C, unless atharwise noted)
Limits
P Tast conditi i
Symbot arameter tions i Tyo- Mon. Unit
VTH High threshold voltage Vo=2.7V, lo=0.4mA 0.2 )
VL Low thrashold voltage Vo=0.5V, I0=16mA 0.2 \
VTe - VT- Hysteresis width (Note 4) 50 mv
VIK Enable input clamp voltaga II=—18mA -15 \
Vo “H" output voltage VID=0.2V, lon=—0.4mA 2.7 3.6 3
loL=8mA 0.23 0.45
VoL Lt voltage Vio=—0.2Vv
output voliag 0=-0 JoL=16mA 0.30 55 | ¥
75176 Vo=0.4 ~ 24V +20
loz Off-stat =0.
e output current 75177178 Vo=0.4V -400 HA
Vo=2 .4V 20
. Vo=12v 1
1] Line input current her i "
ne input curren Qther input 0 No—TV 08 mA
3] “H" enable input current | 7T5176/47178 | Vin=2.7V 20 HA
75176 -100
I “L" enable in rrent ViL=0.4Vv
enable input current |- 178 00 | A
[ Input resistance 12 k£
los Qutput short-circuit current Vo=V -15 —B85 mA
t enable 48
lce Supply voltage No output load  {—2RY
HPPy voreg v Output disable s | ™
*: The standard value Is given on the condition of Voc = 5V and Ta = 25°C.
Note 4: The hysteresis width I the difference between positive threshold voltage VT+ and negative threshold voltage VT-,
SWITCHING CHARACTERISTICS (Receiver) (vec = 5V, Ta<25°C)
Symbol Parameter Test conditions - Lirmits Unit
Min. Typ. Max.
tPLH Cutput "L - H" propagation delay time _ . 22 35 ns
tPHL Output “H - L* propagation delay time CL=15pF  See Fig. 6. 19 a5 ns
tPzH "H" enable time _ . g 20 ns
trzL “L" enable time CL=15pF  SeaFig.7. 11 20 ns
tPHZ “H" disable time _ ., 17 35 ns
tPLz “L" disable time CL=150F  SeeFig.7. 22 35 ns
4 MITSUBISH
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line driversfreceivers is
intended for ali EIATIA-232E and V.28/N/.24 communica-
tions interfaces, paricularly applications where 12V is
net available.

These parts are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than SuW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Drivers/Receivers

Features

Superior to Bipolar

¢+ Opeorate from Single +5Y Power Supply
{+5V and +12V—MAX231/MAX239)

¢+ Low-Power Receive Mode in Shutdown
{MAX223/MAX242)

¢+ Meet All EIA/TIA-232E and V.28 Specifications

¢+ Multiple Drivers and Receivers

¢ 3-State Driver and Receiver Outputs

4+ Open-Line Detection (MAX243)

Applications Ordering Information
Portable Computers | PART TEMP. RANGE PIN-PACKAGE
Low-Power Modems MAX220CPE 0°C to +70°C 16 Plastic DIP
] MAX220CSE 0°C to +70°C 16 Narrow SO
Interface Translation | MAX220CWE 0°C to +70°C 16 Wide SO
Battery-Powered RS-232 Systems MAX220C/D 0°C 1o +70°C Dice’
Multidrop RS-232 Networks MAX220EPE -40°C to +B5°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
H_M_AXZ.?OEWE -40°C 1o +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP
Ordering Information continued at end of daia sheel.
“Contact factory for dice specifications.
Selection Table
Power No. of Nominal SHDN Rx
Part Supply AS-232  No.of Cap.Value & Thres- Activein Data Rale
Number v) DriversRx Ext. Caps (uF) State __ SHDN _ (kbps) Features
MAX220 +5 22 4 Q.1 No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 212 4 01 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 45 4 1.0(0.1%) Yes v 120 MAX241 and receivers aclive in shutdown
MAX225 +5 55 0 _ Yes v 120 Available in SO
MAX230 (MAX200) +5 50 4 1.0{0.9) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 17, 2 1001  No — 120 Standard +5/+12V or battery supplies;
+7.50+13.2 same functions as MAX232
MAXZ32 (MAX202) +5 2r a 10{0.1) No - 120(64)  Industry standard
MAX232A +5 22 4 0.1 No — Higher slew rate, small caps
MAX233 (MAX203) +5 22 0 — No — 120 No extemnal caps
MAXZ33A +5 22 0 - No - 200 No external caps, high slew rate
MAX234 (MAX204) +5 40 4 1.0(0.1) No — 120 Replaces 1488
MAXZ35 (MAX205} +5 55 Q — Yes — 120 o extemal caps
MAXZ36 (MAX208} +5 413 4 1.0(0.1) Yes - 120 Shutdown, three state
MAX237 (MAX207) 45 53 4 1.0(0.1} No — 120 Complements IBM PC serfial port
MAXZ38 (MAX208) +5 444 4 100 Mo — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5and 3/5 2 1.0{0.1) No — 120 Standard +5/+12V or battery supplies;
+7.51t0+13.2 single-package solution for 1IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIF or flatpack package
MAXZ41 (MAX211) 45 A5 4 1.0{0.1) Yas — 120 Complete IBM PC serial port
MAX242 +5 212 4 0.1 Yes v 200 Separate shutdown and enable
MAX243 +5 212 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 B/10 4 1.0 No _— 120 High slew rate
MAX245 +5 B0 4] —_ Yes v 120 High slew rate, int. caps, two shutdown modes
MAX 245 +5 [:7h14] 0 — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 Q -_— Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 B8/8 4 1.0 Yes v 120 High slew rate, selective hali-chip enables
MAX249 +5 6/10 4 1.0 Yes v 120 Avaiiable in quad flatpack package
MAXI N Max!m integrated Products 1

For pricing, delivery, and ordering Information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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+5V-Powered, Multichannel RS-232

20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ..440mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mwW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mwW
18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mwW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mwW
20-Pin SSOP (derate 8.00mW/C above +70°C) .......... 640mwW
16-Pin CERDIP {derate 10.00mW/°C above +70°C).....800mW
18-Pin CERDIP {derate 10.53mW/°C above +70°C).....842mW
Operating Temperature Ranges

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Voltage (VCC)Y ..o -0.3V to +6V
Input Voltages
LT T TS PRSPPSO -0.3V to (Voo - 0.3V)
Rin {Except MAX220) ........coocoiiiiiiiee e +30V
Rin {MAX220)............, OSSO 125V
TouT {(Except MAX220) (Note 1) ..o, +15V
TouT (MAX220) ... s e +13.2V
Output Voltages
U e e eevenerr e e e e s e e bra e s e eas e e e ar bbb e s e bbb e s e retats v b e e e eteeeeneeaane +15V
ROUT oo eterreete st emaes e -0.3V to (Voo + 0.3V)

Driver/Receiver Output Short Circuited to GND......... Continuous
Continuous Power Dissipation (T4 = +70°C}
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)... 842mW
18-Pin Plastic DIP {derate 11.11mW/°C above +70°C)....B89mW

MAX2_ _AC__ MAX2_ _C__. ... G°C to +70°C
MAX2 _AE__ MAX2_ _E__ .. ..-40°C to +85°C
MAX2 _AM_ _ , MAX2_ _M__ ...-55°C to +125°C

Storage Temperature Range................ .
Lead Temperature (soldering, 10seC).........coccvveeeeeen.

Note 1: Input voltage measured with Tour in high-impedance state, SHON or Voo = OV.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V,

Strasses beyond those listed under “Absolute Maximum Ratings™ may cause porraneni damags to the device. These are stress ratings only, and functional
operation of the davice at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Expaswe fo
absalute maximum rating conditions for extented periods may affect device reiatyy.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
(Ve = +5V £10%, C1-C4 = 0.14F, MAX220, C1 = 0.047pF, C2-Cd = 0.33pF, TA = TMIN to Tmax, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3k} to GND 5 +8 v
Input Logic Threshold Low 1.4 0.8 v
. All devices except MAX220 2 14
Input Logi¢ Threshold High
pultog 9 MAX220: VoG = 5.0V 24 v
All except MAX220, normal operation 5 40
Logic Pull-Up/Ainput Current —
I Pinpu SHDN = OV, MAX222/242, shutdown, MAX220 w001 =1 | ™
Voo = 5.5V, SHON =0V, v = +15V, MAX222/242 0.01
QOutput Leakage Current Ge = 5.5V, SHD our = £15 f =00 10 HA
Vee = SHDN = OV, Vourt = 215V +0.01 +10
Data Rate 200 116 kh's
Transmitter Output Resistance Voo = V4 = V- =0V, Vout = 22V 300 10M Q
Output Short-Circuit Current Vour =0V +7 +22 mA
RS-232 RECEIVERS .
RS-232 Input Voltage Operating Range +30 v
All except MAX243 R2iN 08 13
RS-232 Input Threshold Low Voo =5V \")
P © ce MAX243 R2in (Note 2) 3
i All excepl MAX243 R2yy 18 2.4
RS-232 Input Threshold High Voo = 5v b v
P 9 ce MAX243 A2 (Note 2 55 04
I AX243, Voo = 5V is i . X )
RS-232 Input Hysteresis All except MAX243, Vo = 5V, no hysteresis in shdn 0.2 0.5 1 ¥
MAX 243 1
RS-232 Input Resistance 3 5 7 kY
TTL/CMOS Output Voltage Low louT = 3.2mA oz 04 v
TTL/CMOS Cutput Voltage High loyt = -1.0mA 35 Vgo-02 v
. Sourcing Vout = GND -2 -10
TTL/CMOS Output Shont-Circuit Current }—m—— = —— —_ .. mA
P Shrinking Vourt = Voo 10 30

MAXIMN



+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Ve = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, Ta = Tmin to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
TTL/CMOS Qutput Leakage Current SHON = Vg or EN = Ve (SHDN = OV for MAX222), +0.05 10 pA
0V <Vout s Voo
EN Input Threshold Low MAX242 _ 1.4 08 v
EN Input Threshold High MAX242 B 20 i.4 v
Operating Supply Voltage ) 4.5 55 v
TTMAX220 05 2
No load F= o
Vo Supply Current (SHDN = Vee), hiA_)_(g22/232N233N242]243 4 10 mA
Figures 5, 6, 11, 19 k(2 boad MAX220 12
both inputs MAX222/232A/233A/242(243 18
Ta = +25°C 0.1 10
Ta = 0°C o +70°C 2 50
Shutdown Su Currant MAX222/242 A
u pply 242 Ta = -40°C to +85°C 2 50 g
Ta=-85°C to +125°C 35 100
SHON fnput Leakage Current MAX222/242 £1 PA
SHDN Threshold Low MAX222/242 1.4 0.8 v
SHDN Threshold High MAX222/242 2.0 14 Vv
Ct = 50pF to 2500pF, -
RL = 3Q to 7KL, MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Voo =5V.Ta= +25°C e =~ — . Vius
measured from +3V MAX220 15 3 30
to -3V or-3Vio +3V
LT MAX222/232A/233A/242/243 1.3 35
Transmitter Propagation Delay TMAX220 a 1
TLL to RS-232 (normal operation), ° us
Figure 1 et MAX222/232A/233A/242/243 15 35
LH MAX220 5 10
MAX222{232A/233A/242/243 05 1
Receiver Propagation Delay 1PHLR | MAZZ0 06 3
AS-232 to TLL {nermal operation), . 1S
Figure 2 o | MAX222/232A/233A/242/243 0.6 1
MAX220 a8 3
Receiver Propagation Delay tPHLS MAX242 0.5 10
RS-232 to TLL {shutdown), Figure 2 [tpurrs MAX242 25 T
Receiver-Output Enable Time, Figure 3 | ter MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tpr MAX242 160 500 ns
Transmitter-Output Enable Time t MAX222/242, 0.1yF caps 250
(SHDN goes high}, Figure 4 ET {includss charge-pump start-up) Hs
Transmitter-Output Disable Time .
('E‘T*Ib—ﬁ goes |OW). Figure 4 toT MAX222/242, 01|.|F caps 600 ns
Transmitter + 1o - Propagation PHLT - 1 MAX222/232A/233A/242/243 300
Delay Difference (normal operation) LT - 3PLHT " MAXZ20 2000 ns
Receiver + to - Propagation ) N _BAKX'52_23532N233N242/243 100
Delay Difference (normal operation) FHLR - tPLHRA MAX220 295 ns

Note 3: MAX243 R20yT is guaranteed to be low when R2y is 2 OV or is fioating.

MAXIMN
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