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ABSTRACT

This project is the Emergency alarm in hotel. Which very necessary to have installed this
project in hotel that many people living. In this emergency alarm can be connected the many
sensor that you need which every sensor have to be connect to sensor receiver and display the
location that is emergency which display by led on sensor receiver.

When the emergency start timer circuit for alarm by electrical bell to let everyone in
hotel know which the timer can be choice in many time.

Many signals from sensor receiver are transmitted to control room. The operator will
know the emergency to solve the problem before the emergency alarm will on to let the everyone
in hotel know.

The transmittion from sensor receiver to control room if transmitted by direct line will
high cost then we will transmitted by multiplex system which 4 line multiplex to 1 line

demultiplex will convert in line to 4 line.
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negdedayanaudumialy 4 Juid e “venar amilgdems Nmsdase laesadunds
v w [~ B2 Y o Y B a a L= 9
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West RS -232C West Phone Line
{Called) Cable {Called)
DTE DCE
« ] S D
< Rll —_—— e ——
incoming
» 4
< R — — — — fe————— AC
< Alj —— — — je—— [ Ringing
Pulsas
< RIf— — — — fe——
- Rl'l _—— e —
DTRT »] Go OFF-HOOK
& Generate
i Answer Tone Answar
« DSR { Tone
, {“Meilo™}
Connection Established
DTR$r ] Transmit 4s
‘ ‘4s Spacing
Spacing Signal
Signal ‘ On Line
Go ON. HOOK {"Goodbye™}
.*-———/ DSR J

Connection Broken
a @ a ;) =Y [ 4
gﬂ‘i’l 2.9DTE ﬂ’)‘UﬂiJﬂ'ISGI’E)UE‘ULLaxﬂﬁﬁQQGIﬂGIElﬂ'IELiUﬂ‘V]'NI‘Y]iﬂ‘Wﬂ

A ] My o A ' o A v
°1um‘iaamimega‘i$m1aﬂuuu ilﬂWﬁ'ﬂ\?ﬂT“ﬂﬁ'ﬁ]&"W‘U@gl“ﬂuﬂizﬂ'lﬂ'ﬂ DTE nuU DCE
o 1 . . 2 v 4 a d 4 Ja a
7131 DTE (Data Terminal Equipment) ﬂNTUﬂQﬁ’]Lﬂ?@Qﬂ@NW?Lﬂ@ﬁﬂ?@&ﬂ?ﬂﬁl‘ﬂﬂ3111!?1
. & Y o Aa Y @ Ao Y o 2 Y
(Terminal) %uflu61umLuﬂma:gauazmﬂmamammagaumm m%uaa‘lugﬂmmqmsumu

s 1 ' v 3nY B .
Lm“"ﬂﬂ’s’fﬂ“f’l’w*llmmiiﬂﬂd‘i’f@uﬂﬂizﬂ’ﬂﬁﬂuﬂqﬂ ©@IU DCE (Data Communications Equipment)

@
Q q

=] gl Y ' 9 3 Y Ao Vo9 ' 1 3 1 !
wnineisgUnsanderdiduaededeya wazimihisudedeyarmumodaiu lumsSuds
o 4 a s 4 o a
Yoyanall DTE minedunsesneuiaumesmslduaz DCE wanods Tuduiues msfase
T a L5 <] v Y v & o ° g
sendnneunumesiuTuaudmun wliuuy rs-232¢ Wlundn Fedadhuuasgudmsy
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a J ] ' wa o ' @
vosnauiunesuazluan luunnihznandeguauiamssudsdeyauuy Full Duplex fu

Half Duplex

2.2 lulnsneulnsames (MCs-51)

luTasaeuInsames sos1 Whilulnsnoulnsameslunszga MCS-51 veausHy
Sumagﬂwﬁw‘ijuu1°lﬁ'ﬁf;tufmﬁammxauﬁmmmmmzumhm ludnuaizfidenh
Tns ﬂauiﬂama{%ﬂzﬁm (Single Chip Microcontroller) |

AMTNUAVDY 8051

- duluTas Tsmaesving 8 0 dmsuanuAILANTZUUAN

- Janweusaiszinanavesaninszauia

- fvwantheanuidmivlUsunsusianldoe 64 flalud (Program
Memory)

- flvwamiseanuidmsuiudeyarhan1ane 64 flalud (Data
Memory)

- Imbeanuiidmiudsunsumeluaue 4 flalud

- finvaganuiideyanioluvuia 128 Alalud

d o @ o Yy a

J v o a a a
NWOIATIHIUAILAY 4 WOTA fﬂll']iﬂ@WQ@QW@iﬂqﬁixﬂﬁ‘UﬁﬁﬂUﬂ

1
&l

a L3 g . v W@ a
- lya gl os(Timer/A1iu(Counter) 118 16 I 2 3
4 3
- 12995 F0150UNITULUUYAgINEN (full duplex UART)
a 9 a Jou 4 ) a [ o 1
- NlAs9BUMBTININ 6 unasnudadaanm uag 5 Aunuelysunasy

a a 4
= M?ﬁ%ﬁﬂﬂﬁ“ﬁm!ﬂﬂﬁﬂ’]ﬂﬂlu

42320



Tassadenuguveslulnsnoulnsames 8051

i)

v
Tnseadreiiuguves lulasneuInsames 8051 uaasladesdin 2.10

U

P0.0-P0.7° P2.0-P27

ity

PORT 0 PORT 2
DRIVER DRIVER
i
3t ! !
(U]
g g RAM PORT 0 PORT 1 EPROM/ .
LATCH LATCH ROM

——Jo1

N\ ]

; :
/
ACC STACK
POINTER
Y Y
R tir | | P2 L ) A l REGISTER [® ]
| PCON | sCON [ TMON| TCON | [l oicee |opl
0 T2coN| THO | To | THY
TL | TH2 | TL2 | Reap2H PC INCREMENT |
m Reap2L| SBUF | 1E | IP
INTERUPT.SERIAL PROG.
_— % PORT AND TIME BLOCKS COUNTER [
PSEN é " y
A; 1| T anp 35'; y ¢ > DPTR <>
CONTROL | E & ; -
RST- ol .
= \
PORT1 PORT3
LATCH LATCH
X I
A
- PORT 1 , PORT 3
DRIVER —™ DRIVER
P1.0-P1.7 P3.0-P3.7

Vce

1”———
1 [

= y & ¢
319 2.10 wermslassadreniuguveslulnsnouInsames 8051
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SgazvsaveTayana 8051

4 Jd Ao ' 42’ P =} @ @
TuTnsneuInsamesaszna MCS-51 NAesseiidmmuaviugmuimilousu dagd

=
Nn2.11
P10 1 = 21 vce
P11 2 j P0.0
P12 z [ pot
P13 24 :] P0.2
P4 25 [1P0.3
P15 28 390.4
P16 7 [ Pos
P7 o []e 28 [Jros
RST 5 2 ] PO7
PO [0 8  w-[QeAtrr
P34 31 OALEPROS
P32 2 32 [ PSEN
P33 1 ¥ [ P27
P34 [ 3% [ P28
P35 35 ] P2.5
P38 38 [] P24
P37 7 37 ] P23
XTAL2 8 [JP22
XTALY » [ P2t
GND % [ P20
P v
JUN 2.1 waaelnssadnavives 8051
. Yo &
asuw lansil

Vee (20) viurasnie Tiih 5 v)
4
Vss (40) ¥IN3199
3 ~ a a a ' @
PO (32-39) 1luvwesa 0 ¥e3 8051 Atlvwia 8 Tn Filaaesniame lnsudazdoyann
1 ] L4 y g Y o v a 3 o v
annsodewsgunsel TTL wwy LS 14 8 & wazidlunld Foyapesiafmandszning
dyanadeyany 8 daarsvesdygradwmrislunsdinldmieanuimouen
I'd a a a
P1 (1-8) iluvmesn 1 ¥89 8051 YA 8 Tn FAXBINANINLVY Quasi- bidirectional
Y ) ) 3 a Y da o Vo W ¢
Tasdaesms Inwesaduladuduna selvia “1” 1dadiu wazansanenienuglnsel LS
TTL 14 4 77

P2 (21-28) WuYMBIA 2 Y09 8051 VUIA 8 U0 WHAXDINANIWUY Quasi-

=

[ @ 4 Y o @ o @ o ] a
bidirectional W uUREINUNOIA 1 UBANINTNWBSA 2 SetmThd i danudumie 8 Dauuly
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A £ ] o =% o ' ] ° a @ .f,' Pui 9 v
ﬂsmﬂwuwmmmmﬂuaﬂ “lunsmmmnmuwmammm 16 Ua muummz‘w‘lwmﬂ
o kY 1 a £ A I'4 o Y a a
anudimeuenazdeslulimsdeudoyalan liinesa 2 wildifannudanainlums
o k4
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4 a a a .

P3 (10-17) Lﬂumwam 3 989 8051 VUM 8 UA FUATDINANIWLUUY Quasi-
.. . 1A 1Y J 4 v J ::yd Y Aa @ Y ' @ qszl
bidirectional I FUIAYINVWOITA 1 LATWDTA 2 UANDIAN 3 UUNHUINNAYAIAIT WU NN ANUY
A a Y @ [ 1 K ] ‘d 9 ~ Jd o 9 o
LiJ’E)iJﬂﬁ&l‘b'ﬁﬂluq,ﬂmﬂﬁﬂﬁTJ m‘lumswﬂumayja"lﬂﬂwam 3 LWﬁ'IﬁW‘VIﬂ“rTﬂ"I‘SVIN']u“U’EN
8051 Aananala

{ Aa 4
A1519% 2.4 LLﬂﬂQWﬂTﬂW!ﬂEﬂJ@QWﬂﬁW 3

PMNDIA iy
P3.0 | RxD (dmiuiudeyauuvoynsy)
P3.1 | TxD (dwsudedoyauuvoynsy)
P32 | INTO (118190339 1euen 0)
P33 | INT1 (99903 5nsineuen 1)
P3.4 | TO (W1dWAVDY Timer0)
P35 | T1 (V1dWAVD4 Timerl)
P36 | WR (dmsudyanaidouniisnnusideyaniouen)
P37 | RD (dmsudgausiunieanuiidoyaniousn)

RST (9) MdmsU5idan15yaueed 8051 Taginisliasdn «17 se19ilos 2 ¥4
uusty lada

'ALE/PROG (30) 91y 194000U03 Address Latch' Enable d#3uuan (Latch) A
Sl 8 Taft ldnanesa o Tagsziinnudeenundl 1/6 vesnushadauna 8051

PSEN (29) ¥1d9y8194 Program Store Enable 1985 uniasanuiineuen

EA/Vpp (31) WdQyaal External Access Enable dmsufmualy 8051 e1wniiae
anui lusunsumelunsentouen Taeldasdn <17 azdlusumileanusiniely asdn
«0” aziluouMIIANUTINTLEN 8051

XTAL1 (19) v wesnsAuiianauasiesaniolu 8os1

XTAL2 (18) ¥199nU933335 1iiannudonednelu 8051
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Tassaramealuvsanesnues 8051

s ' 4 Yo !
Tnseadumeluveanesaues 8051 udnzwesauanalddagai 2.12

ADDR/DATA
READ CONTROL
LATCH
oA
INT.BUS [} Q
POX
| iaven v/
WRITE TO —— a
LATCH M
.
PIN
A.Port0 Bit
READ. vee
LATCH
INTERNAL
. PULLUP
INT.BUS D Q
LATCH
WRITE TO c o]
LATCH
1A )
PIN
B.Port1 Bit
ALTERNATE
OUTPUT
FUNCTION
READ
LATCH INTERNAL
PULL-UP
INT.BUS D Q —-{
Pax -
LATCH : ;
WRITE TO a a
LATCH
\ Yo, T4 |
PIN ALTERNATE
INPUT
FUNCTION
D.Port3 Bit
ADDRIDATA
READ CONTROL
LATCH
INTERNAL
PULL-UP
D al— [mux
% =]
LATCH 1
— a E l
s
PIN
C.Port2 Bit

=1 9 S a 4
3U7 2.12 uamslnssasumelunesadunaioranaves 8051
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(] T 3 <] 4 a ' a i

Tavazifiud wosa 0 willuwesauuy 2 fimneediwiese Taodoyaideeonuas
U £ ' @ v 9 4 4 o < o Y
onudnee lusunauiu udlnssadraveanesa 1, wesa 2 uazwesa 3 wzduerdwaliing
A w oA v o g = a Y o Y o o A '
A uaYl Asiudeyandioen 1 lasmwizasdn “0” szsuniudoyane’ld defudala

0 = Y Y a Yy Y ya & S w1 & a
asoMauLDY 2 iane lded1auiese Tnetdeamsez ldbanilavesnesadanarndusy

9 s a d‘a 4 U
Wo vzdouvsuanIn <17 liidadenan

Tnssadaniien 213814 8051
o p=1 [l 1 o ~] I 9 J
lulnsneuInsames 8051 sxfimsutamizsanuiresndu 2 dauldun
1 o o [ 1 o o v 3 { 1
wieanuidmsuTsunsuuazniteanuirdmsumudoya Tasivuiaueua
i 1w a (4 1 1 o o T o o @ 1
azd Y 64 nlalua ludmvesmieanuii lsunsunazidumieanuirdmiveu
. ’ v
iigset1ader Taon 8051 axlddyana PSEN lumserumimiu udviheanusdeyaves
1 =) Y o w b W =3 Jq 9
8051 vzansoeunazlou laslddyanm RD uaz WR ewdeu uaegislsAmugls
1 ° v I3 9 Y 9 @ Y o
305 wrieanui lsunsuuazniheanuswesdeyatnalenuls  Tasihdaan

[

4
RD 1Az PSEN ¥1 AND it dwsueadedaanasumiisnnus uennninuisnnuiiag

b

' [ 1 o v o @ {
nanduniseemilumiazanuimeusnuazmeluves gosidwaaslugln 2.13 wazgd

2.14

FFFF 1 FFFF

60 Kbytes

RNAL
o & 84 K bytes

150D EXTERNAL

1000
AND
. OFFF 4K bytes
EXTERNAL
0000 > 0000

3U% 2.13 waaanudeanud T sunsuves 8051

= ' ° A oA 9 ' ° A
1N 213 waasnilsanud Isunsulunsdinidenldmissanuiimelunse

Y 9 = I~{ ' X ] o A a 4
MIUDN AusalouaIuyeInilenNnus ldsunsumelunivuia 4 nla'lug vee 8051
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dwfimdediunisanuhimeuen daudmvruaamiasanuiilsunsuiiedon 1
fadenizeaamusnuenme

dmfunisanuiideyave 8osieauisautseeniiunmeusnuazmelu Tasmioe
anudimouenuans i maniovesgiii 2.14 Fefvua 64 Ala'lud daumisennuiide

yameluuaas Pdwdneiiovesgii 2.14

FFFF
INTERNAL
FF _ 3
SFRs 684 Kb
DIRECT msm
ADDRESSING
ONLY
80
AND->
- >
DIRECT &INDIRECT
ADDRESSING
L < 0000

3UM 2.14 ugaaniieanuitoyaves 8051

1
=

] o ' < 1 0 ! ] o
Tasniasanudives 8051 wiveenldiu 2 dau ldundiumirennuidoya
a - 5 2 a a J @ ]
ansndevwulaoase (Direc) waglngden(indirect) dalivuia 128 Ala'lud funiae
o d'al a 9 ' 3 =1 1 aa =3 & P=P=1 o EY a
AnudIngede ldmmzuuy Tasnsaniniu wieludmnSondauuunilan emaesuii
Wiery (Special Function Register)
1 v o 9 d49 a Y 3
Tuduvemisanuifeyamelundreduuylaoaswas Tagdeutiu wwaange
' k4
uiseenld 3 dau Tddsguin 215 TasiisreaziBuadsil
v v
- Register Bank 0-3 iludauieglusumisiissanuddoyanisludaus 00H-1FH
o 4 ' 7 o 4 4 3
$1uau 32 lud Tasezmiseonduga gaaz 8 lud $1wam 4 4a Gusazgazivesunily
< aq Jaq ¥ 1 v o w A a 3 .
RO §i9 R7 WS Tmaesildnusmlundazdds Taoile 8051 gn3idin Register Bank 0 9290

A
asn
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. ] =o=1 S Ao ] ] o 9 =1
- Bit Address Area Lﬂumu‘nmmﬂ 16 hl‘]JGl NAUMHINUIYANNUIIVOYA20H 09

Y

4 i
2FH luduilaansafinsdetetedeya Idilluszduiiags 128 Ta Tasmsdradedmmiialan

Y
A5 luANYULTA AAR LML 00H B9 7FH

L] o ]

i P =~ ;’,' 1 2 a '
- Scratch Pad Area L‘ﬂuﬁ’]uﬂ’ﬁ)ﬂﬂﬂ"m‘ﬁuﬁﬁ%m 30H ﬁ\i 7FH mﬁlumnmwma

U

o ¥

I dyw '
anuhvoyanmelueundszawnndldmunsoldldlasnss  wenviniidseuiseldmia

U

o ¥ a Yo v g <
anuiweyauInaldmsuAudeyauDIUAR (Stack) 1A

U

F8 FF
Fo B F7
E8 EF
EO Acc E7
D8 DF
Do PSW D7
cs | T2CON RCAP2H | RCAP2H | T1L2 TH2 oF
co o7
B8 Uz BF
BO s B7
A8 IE AF
A0 P2 A
98 SCON SBUF -
00 P1 »
88 TCON _ TMOD TLO TL1 THO TH1 sF
80 PO spP . DPL DPH . _PCON |57

31U 2.15 wamsmtsanuidoyanielu

U

Tudamvesmieanuhideyanelunldsrsduuy lasnsufivsetufoinsonison
1A ¢/ Y Aa £ g v ) v o A o o
MmmesHieY  Fulududmsununsedimuanisiinuaeluves 8os

uaadldasgii 2.16

je————s8BYTES — ]

78 7F

70 ”

L oF

80 (.14
SCRATCH

® 8 PAD

& 50 57 AREA

4 4F

40 47

38 3F

30 7

F: . LTF | 2F BIT

2 B 27 ADDRESSABLE
SEMENT

18 3 1F

b 2 7  'REGISTER

08 1 oF BANKS

0o o o7

v

= = as o o a
31N 2.16 uerAITIBOZIBIAYDIT VMBI HINFUNAY
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ulavilaslulasneulnsaaes (Flash Memory Controller)
Sl v o '
AT89Cs 1iluglnsalluInsneu Insames nimitsnnuswuuuravegmeluwug
a S A ¥ a o =} ]
4 Alalud AcnsoldinsesneuiiunesimsaunsemouTdsunsuldlaonselas lides
4 @ A . 4
099 MCU 99N91NN3ANIBUNII93 TUaNYMENT in system programming M30921%1n5 04
. < 2 Y v &
T1J5unsy  (Universal Programmer) lasasanla deeninseldsunsuldduiuase Tulas
4 . 9 [ @ [T R L
apuInsamesaszga ATSICST awsaldauswuazunuiulanylylasaouInsames lu
Y s y : g v & Ao
aszna MCs-51 ldun 1wes 80Cs1, 80C51/52, 87C51/52 1iludu 3 AT89CS1 milousiy
v 3 '
aszpamartivessumam lddhugamdwazmstaseen WuResieuusni ATSICS

nldunu Mcs-51 ldiae

2.3 MINFIVIVANNTULAZAINTIVDUATH

fM3209UANNTOU (heat Sensor)
@ [} ' ci 9 . A [ a 9 o [
Mn397uA 9 AlFluszuuousvnawndeIng ( fire alarm system ) Tagiiuda

QI Qv o Q e e a '& o 4
ma%wmm%’auﬁﬂu 2 ¥annis ﬁﬂ E)uusﬂilzrflumma%%vqmwgumﬁmwmmmﬁa

4

4 k4
gangiiadendmaiihnuinld sssumdmstniumarfidunuy NOo msdedenszih

v v v
1dTasnaufinasnseihldlaomsaalddmaiuluduniiinanagasindu T Ind1danan

¥

wunlumsasndvdedim q T dszansliiu 900 msea ( mudiszylu UL listed
no.746H )
a @ @ Y dyd ~ @ :?1’ a a =) A 9

wuuh 2 999N NTUANUTBUTITULD NI WIVTIIRAM IR M dBuU DTN
] Y v @ A a ] ' a 3 o
FIWAUNMIATINTUBATINISNLVBIQUHYTTIAUSINWUIA 5 F Ao 20 Junfiudrazd dnsn
[ o @ a = @ a v @ [
Wwhauiui msfadenupediune aalafdumwauiuriignas @aseduinasgiu

b4 v ' v
wuutitzaseunguivLivg 50 Wa X 50 Wa'ld (awiiszylu UP listed no. 759G)

AINTIVIVA I (Smoke detector)
a v o @ 1 a a ) Y @ o @ 1 AAa 4
Lﬂummj5uﬂu‘na"hJaﬂuﬂxmzmmwm"lmmuﬁlummqm alumsns iy Inuyve
Y

9 @ @ Y Y a a Yy g A @ Y @
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@ v A [ a A Y ya 3 a @ 9
AUAIUUVIYAU 2 FUA 7D Llﬂllcl‘h'ﬂ'ﬁﬂﬂ'ﬁiwIﬂ@laﬂ“ﬂﬁﬂLLﬁzLL‘U'UIIfJ@'E)IhJL"]fGUH (1‘]5@"]5
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3.1 HanMIILUDdINY

SIGNAL
SERSOR_1 >
PROCESSOR 1
[ ] ®
[ ®
[ ) ®
SIGNAL
SERSOR_50 >
PROCESSOR 50

| |

> TIMER | —+H—2

: | " ALARM
|

| ]

| OSC | e e

\Lif L A o . 1

_________ |

I I

i > TIMER 50 t
I

! I

| ]

| 0SC |

R CAVAY JANE 1

. | DISPLAY [1]

95 9AgAdoya

RS-422

AIUAIWANNGN

(Micro Controller)

A , &
311 3.1 uarmsdulsgnounanuaveslnsaau

RS-232

—="

DISPLAY [3]

iﬂﬂgﬂﬁ 3.1 Usznoudin ma Signal Processor 117 Timer A1A Oscillator N1 ALARM

1A Multiplex 91 Demultiplex 1A Display ’N‘l]'i%ﬂ%ﬂ%ﬂyﬁllﬁmﬁ’lﬂﬂ’mﬂuﬂﬁﬂ (Micro

Controller)
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wi‘gilﬁﬂﬁﬂﬂ Sensor ﬁ]zgﬂdamﬁdm Signal Processor 1 Signal Processor %Qmm'a

@ ' 1 1 1 @ 3 q’: = 9 9

wanadaly 3 dau dauusndelifneesdunal ALARM danelunaidn 8.5 windnemih

(@nsondounalalamsil$u DIP-SWITCH) dauneaesdal1ds Display (1) ieudamasium
~ o 1 a [ Y @ A £y 9 1

# Sensor 119U daunmzgnuasdyanalvedluszay TTL e ldmmnsalddiuniugy

v )
@ 5 v o o g '
1dn (Micro Controller) Wiauiadalhilugadoya (Address) ioazii Iy I3 lumizenu

r

$1 (RAM) wdrdruniununanzihmsdedayaneliiania Multiplexer o eardaans

o o

Y

< 4 @ L @ [ 1 4 a
THdlu Address el dsdryana lansoutuuazdalsendamldnuilosnnldmelumsan
Aoy 2 1du laefinin Demultiplexer MIUENTRANMOONAUALNOLLTAINATINA

£ 4
v A 1 v @ a | —y9) 1 J
DISPLAY [2] wiouruflduniuqundndeainnsofndei Computer lagrumanesn

1NIY RS-232 INouaaInani19e DISPLAY [3]

3.2 mseonuuulisunsu

[

¢ ' 7 Y
TumswouTsunsumunululasaouInsamesaisezns1umsdeaesae q fsil
ad da a a dw |¢ A N
- S9anpsMIan P MnRs5UANTe IE (Interrupt Enable register)

= 1 dy ~ A o Ju a A =) a Y K Y
HiDAATIDYN A8H 1uwummiﬂamasﬂaﬂmuw;ﬂym@ SFR yvU1A 8 Us ’dnﬂ’iﬂl‘lﬂﬂﬁulﬂ

a

@ a3 a a do (o v
Tuszauda 1FlumsipwebamsaevausinmssunessUalunuuae o eazideanis
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giemsl¥aulilsunsu “ProjectVB.exe”

1. ieMms RUN T1/sunsu “ProjectVB.exe” 3¢ WUMTNIBMSUAAINAAIZUT 4.1

sin 4.1
2. AITAIINAVUNMIFBNABYRIA I8 1A LU LI NUAZABINI 1WAV UNIOIQUUBIND S AT

A o A 1 o g Ca [ o
MINIMIFBUAL LAZIMIAANNFNYN CommPort Aa31/7 4.2




55

2 A . A o o 1 a VoA kY o
ﬂaﬂllnﬁﬂl‘]_]ﬂﬂll Properties.. INBNINITNIHUANIAN 9 611‘!ﬂ"lﬁﬂﬂﬂﬂﬁ'ﬂﬁ'liiﬂﬂﬁﬂ\?ﬂ'muﬂ
AUBY Port ANUNADENY, A1 Maximun Speed H30A1 BaudRate 139 9600 bps, A1 Data
Bits 139 8 bits, b Parity vl’sJ’ﬁ None, Stop Bits nl’SJ’ﬁ 1 bits, i Echo 139 off, a1 Flow

Control 'Hﬁ None 5\12 1N 4.3

@ [Usinsunaa Jwan3aan molusims

JUNn 4.3
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5. Tﬂsunsmzﬁmwsma%ﬁauﬂmuzﬂum Sensor mﬂdaumnﬂwé’ﬂ (Micro Controller)
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Source Code Visual Basic

Modules

- Modulel

)
t

Public Echo As Boolean " Echo On/Oftt flag.
Public CancelSend As Integer ' Flag to stop sending a text file.
Declare Sub SetWindowPos Lib "user32" (ByVal hWnd As Long,
ByVal hWndInsertAfter As Long. ByVal X As Long, ByVal Y As Long, ByVal cx As
Long. ByVal cy As Long, ByVal wFlags As Long)
i
Forms
floor 1

|
'

Private Sub Form Load()
showfloorl

End Sub

Private Sub Timerl_Timer()
showfloorl

End Sub

Private Static Sub showtloor1()
Dim j As Integer
Forj=1To 10
tloor|.LEDnot(j).Visible = statusform.LEDnot(j). Visible
tloor1.LED(j).Visible = statusform.LED(j). Visible
Next |

End Sub

1
)



floor2.Show

End Sub

Private Sub mnuFloor3 Click()
floor3.Show

End Sub

Private Sub mnuFloor4 Click()
floor4.Show

End Sub

Private Sub mnuFloor5 Click()

floor5.Show

End Sub

Private Sub mnuopen_Click()

On Error Resume Next

Dim OpenFlag

MSComm1.PortOpen = Not MSComm1.PortOpen

If Err Then MsgBox Error§, 48

OpenFlag = MSComml.PortOpen

mnuopen.Checked = OpenFlag

If MSComm].PortOpen Then

sbrStatus.Panels("Status"). Text = "Status: Active"

sbrStatus.Panels("Settings").Text = "Settings: " & MSComm].Settings



- floor 2
{
Private Sub Form Load()
showfloor2

End Sub

Private Sub Timerl Timer()
showfloor2

End Sub

Private Static Sub showfloor2()
Dim j As Integer
Forj=11To20
floor2. LEDnot(j).Visible = statusform.LEDnot(j). Visible
floor2.LED(j). Visible = statusform.LED(j). Visible
Next

End Sub

I}
J

- floor3

!
l

Private Sub Form Load()
showfloor3

End Sub

Private Sub Timer! Timer()
showfloor3

End Sub

Private Static Sub showfloor3()

Dim j As Integer



Forj=21To 30

floor3.LEDnot(j). Visible = statusform.LEDnot(j). Visible
floor3.LED()). Visible = statusform.LED(j). Visible
Next j

End Sub

Private Sub Form_Load()
showfloor4

End Sub

Private Sub Timerl Timer()

showfloord

End Sub

Private Static Sub showfloor4()

Dim j As Integer
Forj=31To40
floor4.LEDnot(j).Visible = statustorm.LEDnot(j). Visible
floor4.LED(j). Visible = statusform.LED(j). Visible
Next ]

End Sub

L
f

floor5
{
Private Sub Form_Load()
showtloor>

End Sub



Private Sub Timerl Timer()
showftloors

End Sub

Private Static Sub showfloor5()

Dim j As Integer
Forj=41To 50
ﬂoorS.LEDnot(i).Visiblé = statusform.LEDnot(j). Visible
floor5.LED(j). Visible = statusform.LED(j). Visible
Next j

End Sub

1
s

- frmProperties
{

Private iFlow As Integer, iTempEcho As Boolean

Sub LoadPropertySettings()

Dim i As Integer, Settings As String, Offset As Integer

' Load Port Settings
Fori=1To4
cboPort.Addltem "Com" & Trim$(Str$(i))

Next 1

' Load Speed Settings

cboSpeed.AddItem "110"
cboSpeed.AddItem "300"
cboSpeed.Addltem "600"

cboSpeed.AddItem "1200"



cboSpeed.AddItem "2400"
cboSpeed. AddItem "4800"
cboSpeed. AddItem "9600"
cboSpeed.Addltem "14400"
cboSpeed.AddItem "19200"
cboSpeed. AddItem "28800"
cboSpeed. AddItem "38400"
cboSpeed. AddItem "56000"
cboSpeed.AddItem "57600"
cboSpeed.AddItem "115200"
cboSpeed. AddItem "128000"

cboSpecd. AddItem "256000"

' Load Data Bit Settings

cboDataBits.Addltem "4"
cboDataBits.AddItem "5"
cboDataBits. AddItem "6"
cboDataBits.AddItem "7"

cboDataBits.Addltem "8"

' Load Parity Settings
cboParity. AddItem "Even"
cboParity. AddItem "Odd"
cboParity. Addltem "None"
cboParity. AddItem "Mark"

cboParity. AddItem "Space”

" Load Stop Bit Settings
cboStopBits.Addltem "1"

cboStopBits.AddItem "1.5"



cboStopBits.AddItem "2"

' Set Default Settings

Settings = MainForm.MSComm1.Settings

' In all cases the right most part of Settings will be 1 character

" except when there are 1.5 stop bits.

If InStr(Settings, ".") > 0 Then

Offset = 2
Else

Offset =0
End If

cboSpeed.Text = Left$(Settings, Len(Settings) - 6 - Offset)
Select Case Mid$(Settings, Len(Settings) - 4 - Offset, 1)
Case "e"
cboParity.ListIndex =0
Case "m"
cboParity.ListIndex = 1
Case "n"
cboParity.ListIndex =2
Case "o"
cboParity.ListIndex =3
Case "s"

cboParity.Listindex =4

End Select

cboDataBits. Text = Mid$(Settings, Len(Settings) - 2 - Offset, 1)

cboStopBits. Text = Right$(Settings, 1 + Offset)



cboPort.ListIndex = MainForm.MSComm1.CommPort - 1

optFlow(MainForm.MSComm1.Handshaking). Value = True
If Echo Then

optEcho(1).Value = True
Else

optEcho(0).Value = True

End If

End Sub
Private Sub cmdCancel Click()
Unload Me

End Sub

Private Sub emdOK_Click()

Dim OldPort As Integer, ReOpen As Boolean

On Error Resume Next

Echo = iTempEcho
OldPort = MainForm.MSComm1.CommPort

newport = cboPort.Listindex + 1

[f newport <> OldPort Then " If the port number changes, close the old port.
If MainForm.MSComm1.PortOpen Then
MainForm.MSComm1.PortOpen = False
ReOpen = True

End If



' Set the new port number.
MainForm.MSComm1.CommPort = newport
If Err = 0 Then
If ReOpen Then
MainForm.MSComm]1.PortOpen = True
End If

End If

If Err Then
MsgBox Error$§, 48
MainForm.MSComm1.CommPort = OldPort
Exit Sub

End If

End If

MainForm.MSComm1.Settings = Trim$(cboSpeed.Text) & "," & Left$(cboParity.Text,

) _
& "." & Trim$(cboDataBits. Text) & "." & Trim$(cboStopBits.Text)

If Err Then
MsgBox Error$, 48
Exit Sub

End If

MainForm.MSComm1.Handshaking = iFlow
If Err Then

MsgBox Error§, 48

Exit Sub

End If



SaveSetting App.Title, "Properties”, "Settings", MainForm.MSComm .Settings

SaveSetting App.Title, "Properties”, "CommPort", MainForm.MSComm1.CommPort

SaveSetting App.Title, "Properties”,
MainForm.MSComm.Handshaking

SaveSetting App.Title, "Properties”, "Echo", Echo

Unload Me

End Sub

Private Sub Form Load()

' Set the form's size

Me.Left = (Screen.Width - Me.Width) / 2

Me.Top = (Screen.Height - Me.Height) / 2

' Size the frame to fit in the tabstrip control

fraSettings.Move tabSettings.ClientLeft, tabSettings.ClientTop

' Make sure the frame is the top most control

fraSettings.ZOrder

" Load current property settings

LoadPropertySettings

End Sub

Private Sub optEcho_Click(Index As Integer)

[t Index = 1 Then

"Handshaking".



1TempEcho = True
Else

1TempEcho = False
End If

End Sub

Private Sub optFlow_Click(Index As Integer)
1Flow = Index

End Sub

}

- MainForm
1]

1

Option Explicit

Dim Ret As Integer ' Scratch integer.
Dim Temp As String ' Scratch string.
Dim 1 As Integer

Dim StartTime As Date ' Stores starting time for port timer

Private Sub MDIForm_Load()
Dim CommPort As String, Handshaking As String, Settings As String
statusform.Show
Settings = GetSetung(App.Title, "Properties”. "Settings". ")
frmTerminal. MSComml.Settings]\
If Settings <>"" Then
MSComm].Settings = Settings
If Err Then
MsgBox Error$, 48
Exit Sub

End If



End If

'

CommPort =  GetSetting(App.Title,  "Properties”,  "CommPort", "")
frmTerminal. MSComml.CommPort

If CommPort <>"" Then MSComm1.CommPort = CommPort

Handshaking =  GetSetting(App.Title,  "Properties”,  "Handshaking", ")
"frmTerminal. MSComm]1.Handshaking
If Handshaking <> "" Then
MSComm1.Handshaking = Handshaking
If Err Then
MsgBox Error§, 48
Exit Sub
End If

End If

" Echo = GetSetting(App.Title, "Properties”, "Echo”, "") ' Echo
On Error GoTo 0

End Sub

Private Sub mnuExit_Click()
Unload Me

End Sub
Private Sub mnufloorl Click()
floorl.Show

End Sub

Private Sub mnuFloor2 Click()



starttiming

Else
sbrStatus.Panels("Status"). Text = "Status: "
sbrStatus.Panels("Settings"). Text = "Settings: "
StopTiming

End If

End Sub

Private Static Sub MSComm1 OnComm()
Dim EVMsg$

Dim ERMsg$

' Branch according to the CommEvent property.
Select Case MSComm1.CommEvent
"Event messages.
Case comEvRecelive
Dim Buffer As Variant
Dim j As Integer
'Dim check As Boolean

Buffer = MSComml.Input

Dim bit, nbit, bittemp

Dim tempbutfer As Byte

Dim temp 1buffer As Byte

If Len(Buffer) * 2 = 6 Then
Fori= 0 To Len(Buffer) * 2 - 1
nbit = Null

tempbufter = Bufter(i)



Forj=0To6

bit = tempbutfer Mod 2

temp L butfer = tempbuffer

tempbuffer = tempbuffer / 2

If tempbuffer * 2 < templbuffer Then
tempbuffer = tempbuffer + 1

End If

tempbuffer = tempbuffer - bit

nbit = nbit & bit

Next |

nbit = nbit & tempbuftter

bittemp = Null

bittemp = Mid(nbit, 8, 1) & Mid(nbit, 7, 1) & Mid(nbit, 6, 1) & Mid(nbit, 5. 1) _

& Mid(nbit, 4, 1) & Mid(nbit, 3, 1) & Mid(nbit, 2, 1) & Left(nbit, 1)

nbit = bittemp

ShowData (nbit)

Next 1

'convert dataframe(0..6) to Hex

nbit = Null

tempbufter = Buffer(i)

Forj=0To6

bit = tempbuffer Mod 2

temp 1 buffer = tempbuffer

tempbuffer = tempbuffer / 2

If tempbuffer * 2 < templbuffer Then
tempbuffer = tempbuffer + 1

End If

tempbuffer = tempbutfer - bit

nbit = nbit & bit

Next j



nbit = nbit & tempbuffer
'statusform.Text1(i). Text = statusform.Text1(i). Text & " " & nbit
If Right(nbit, 1) Then
statusform.LEDnot(49).Visible = Truc
statusform.LED(49).Visible = False
Else
statusform.LED(49).Visible = True
statusform. LEDnot(49).Visible = False
End If
If Mid(nbit, 7, 1) Then
statusform.LEDnot(50).Visible = True
statusform. LED(50). Visible = False
Else
statusform. LED(50).Visible = True
statusform.LEDnot(50). Visible = False
End If
End If

'statusform.Show

Case comEvSend

Case comEVCTS

EVMsg$ = "Change in CTS Detected”

Case comEVDSR

EVMsg$ = "Change in DSR Detected”

Case comEvCD

EVMsg$ = "Change in CD Detected"

Case comEvRing

EVMsg$ = "The Phone is Ringing"

Case comEVEOF

EVMsg$ = "End of File Detected”



" Error messages.
Case comBreak
ERMsg$ = "Break Received"
Case comCDTO

ERMsg§ = "Carrier Detect Timeout"
Casc comCTSTO

ERMsg$ = "CTS Timeout"
Case comDCB

ERMsg$ = "Error retrieving DCB"
Case comDSRTO

ERMsg$ = "DSR Timeout"
Case comFrame

ERMsg$ = "Framing Error”
Case comOverrun

ERMsg$ = "Overrun Error"
Case comRxOver

ERMsg$ = "Receive Buffer Overflow"
Case comRxParity

ERMsg$ = "Parity Error"
Case comTxFull

ERMsg$ = "Transmit Buffer Full"
Case Else

ERMsgS = "Unknown error or event”

End Select
If Len(EVMSsg$) Then
' Display event messages in the status bar.

sbrStatus.Panels("Status"). Text = "Status: " & EVMsg$

' Enable timer so that the message in the status bar



"1s cleared after 2 seconds

Timer2.Enabled = True

Elself Len(ERMsg$) Then
' Display event messages in the status bar.

sbrStatus.Panels("Status"). Text = "Status: " & ERMsg$

' Display error messages in an alert message box.
Beep

Ret = MsgBox(ERMsg$, 1, "Click Cancel to quit, OK to ignore.")

' If the user clicks Cancel (2)...
If Ret = 2 Then

MSComm1.PortOpen = False ' Close the port and quit.
End If

" Enable timer so that the message in the status bar
"1s cleared atter 2 seconds
Timer2.Enabled = True

End If

End Sub

Private Static Sub ShowData(Data As String)
Dim j As Integer
Forj=1To8
If (Mid(Data. j. 1)="1") Then
statusform.L.LEDnot((i * 8) + j).Visible = False
statusform.LED((i * 8) +j).Visible = True
Else

statusform.LED((i * 8) + j).Visible = False



statusform.LEDnot((i * 8) + j).Visible = True
End If
Next j
End Sub
Private Sub Timer2 Timer()
sbrStatus.Panels("Status"). Text = "Status: "

Timer2.Enabled = False

End Sub

Public Sub Timerl Timer()
' Display the Connect Time

sbrStatus.Panels("ConnectTime"). Text = Format(Now - StartTime. "hh:nn:ss") &

End Sub

' Call this function to start the Connect Time timer
Public Sub starttiming()

StartTime = Now

Timer!.Enabled = True

End Sub

' Call this function to stop timing
Public Sub StopTiming()
Timerl.Enabled = False

sbrStatus.Panels("ConnectTime"). Text =

End Sub

Private Sub mnuProperties_Click()

' Show the CommPort properties form



frmProperties.Show 'vbModal

End Sub

Private Sub mnutile Click()

MainForm.Arrange vbTileHorizontal

End Sub

Private Sub mnuarrange Click()

MainForm.Arrange vbArrangelcons

'floor].WindowState =1

'floor2.WindowState =1

End Sub

Private Sub mnucascade_Click()

MainForm.Arrange vbCascade

'"floorl.WindowState =0

'floor2. WindowState =0

End Sub

!
S

- statusform



Source Code ASM for MCS-51

TX DATA EQU  30H

WAIT SEND  EQU 31H

k] bl

RX_OK BIT FO

sk sk sk sk sk sk sk sk sk 3 3k sk sk sk sk ok sk sk sk sk sk skosk sk skok sk sk sk sk sk sk sk sk ok ok sk ok sk sk sk sk sk sk sk sk skoskoskoskokok k.
ORG  0000H

AIMP  MAIN

ORG  0023H

AIJMP  SER INT
R R R R R R R R
MAIN: LCALL INITIAL

MOV DPTR#SERIAL TEXT

ACALL TX TEXT

L sk sk s ok sk sk ok sk sk s ok sk sk ok sk sk ok sk sk sk sk Kok Sk skok sk sk sk sk sk sk sk sk skoskosk sk sk sk sk sk sk sk sk sk sk sk ok ko k.

START LOOP: ACALL GET_DATA

ACALL SEND MUX
ACALL LOAD BUZZER
INB RX_OK.START LOOP
ACALL TXDATA

AIMP START LOOP

L sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok skoskok sk sk sk sk sk sk sk skosk sk sk Sk Sk sk sk sk skokok skoleosk skoskokok k.

GET DATA: MOV RO#70H
MOV P2#01H
MOV PO #0FFH
MOV AP0
MOV @RO,A

INC RO



MOV
MOV
MOV
MOV
INC

MOV
MOV
MOV
MOV
INC

MOV
MOV
MOV
MOV
INC

MOV
MOV
MOV
MOV
INC

MOV
MOV
MOV

MOV

MOV
MOV
MOV
JB
CLR

P2 #02H
PO #OFFH
AP0
@RO,A
RO
P2 #03H
PO#0FFH
AP0
@RO,A
RO
P2 #04H
PO,#0FFH
A,PO
@WRO,A
RO
P2 #05H
PO #0FFH
A.PO
@RO.A
RO
P2 #06H
PO#0OFFH
A,PO
@RO.A
RO
P2 #07H
PO,#0FFH
A,PO
ACC.7,CHECKBIT 6

ACCS5



CHECKBIT 6: JB ACC.6,END GET DATA

CLR ACC4
END GET DATA: MOV @RO,A
RET

- 3k sk sk sk sk skok sk sk skook sk Skok sk skok sk sk sk skoskok sk sk ok sk sk sk sk sk sk ok ok ok skokok sk ok skokosk sk skoksk k.
. i |

LOAD BUZZER: PUSH ACC
MOV  RO#70H
MOV  RI#06H
NEXT STAGE: MOV A,@R0O
CINE A#00H,SET BUZZER
INC RO
DINZ RI,NEXT STAGE
MOV RO #76H
MOV  A@RO
JB  ACC.6SET BUZZER
B ACC.7SET BUZZER
AIMP END BUZZER
SET BUZZER: SETB P3.7
END BUZZER: POP ACC

RET

: 5

SEND MUX:  PUSH ACC
MOV R2.#07H
MOV RO.#70H
MOV R1.£00H

LOOP MUX: MOV A@RO
ANL A #0FOH
SWAP A
MOV WAIT SEND,A

MOV ARI



SWAP A

ANL A #OFOH
ORL A,WAIT SEND

MOV P1,A

ACALL DELAY

INC RI

MOV A,@RO

ANL A#OFH

MOV WAIT SEND,A
MOV ARl

SWAP A

ANL A #0FOH

ORL AWAIT_SEND

MOV P1,A

ACALL DELAY

INC RO

INC Rl

DINZ R2,.LOOP MUX
POP ACC

RET

« 3k sk sk sk sk sk ok ok sk sk sk sk sk sk sk sk ok sk sk ok sk ook ke sk sk sk ok Sk sk sk Sk ok sk sk sk sk sk sk sk ok ook ok sk sk ok skockoksk kok .

b)

TX TEXT: CLR TI
TX LOOP: CLR A
MOVC A @A+DPTR
INC DPTR
CINE A#OFFH,TX CHAR

RET

TX CHAR: MOV TX DATAA

SETB—TI



AIMP  TX LOOP

- 3k 3k 3k sk sk sk skosk sk ok ok kosk sk ok sk sk skok sk Sk sk ok Skokoskosko sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk ok skosk skoskokokok ok

TXDATA:  PUSH ACC
MOV RO.#70H
MOV R2.#06H
TXDATA_LOOP: MOV A@RO
CPL A
MOV TX_DATA,A
SETB TI
INC RO
DINZ R2.TXDATA_LOOP
MOV RO.#76H
MOV A.@RO
MOV TX_DATA,A
SETB TI
CLR RX_OK
POP ACC
RET

SER INT:  PUSH ACC

IBC RISER_RX
SER TX:  CLR TI

MOV  SBUF.TX_ DATA
SER TX WAIT: JBC TI,SER EXIT

AIMP SER TX WAIT

SER RX: SETB RX OK
SER _EXIT: POP ACC

RETI

« 3k ok sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk ke sk sk sk sk ok ok sk sk sk sk ok sk sk sk sk sk sk skosk skosk sk sk skosk sk ckosk ks skook .



INITIAL: CLR P3.7

MOV TMOD.#021H
MOV  THI1.#0FDH
MOV  TL1.#0FDH
MOV  IE#10010000B

SETB TRI1

MOV SCON.#050H
CLR RX_OK

+ sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk skok sk sk sk Sk ko sk skeosk sk sk sk sk ki sk i sk sk sk sk sk sk sk sk ok sk ok k ok sk ko
5 )

DELAY: MOV R7#0FH
DELAY L MOV R6,#0FFH

DELAY 2: NOP

NOP
DINZ R6,DELAY 2
DINZ R7,DELAY 1
RET

+ 3k sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk ok sk skosk skoskook sk sk sk ok sk Sk ok ok sk sk ok sk ok ok sk skosk skosk skok skoskock ckock k.
. B

SERIAL TEXT: DB  00AH,00DH

DB 00AH.00DH

DB 'SERIAL UART COMMUNICATION',00AH,00DH

DB 'FOR MCS-51',00AH,00DH

DB 00AH.00DH,0FFH
:HELLO TEXT: DB 'HELLO.. PC.I,027H,’M WAITING MESSAGE FROM
YOU.".00AH,00DH

DB 'TYPE ANY MESSAGE THEN PRESS ENTER KEY.',00AH,00DH,0FFH
:GOT TEXT1: DB 'T,027H,D GOT MESSAGE [',0FFH

:GOT TEXT2: DB '|JFROM YOU.',00AH,00DH,0FFH
END
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INSTALLATION AND MAINTENANCE INSTRUCTIONS

D

1400 Direct Wire lonization

Smoke Detector

S SysTEm

SENSOR:

Specifications
Diameter:

Height:

Weight:

Opcrating Temperatire
Latching Alarm:
Operating Humidity:

Electrical Ratings:
System Voltage:

Maximum Ripple Voltage:

Start-up Capacitance:
Standby Ratings:

5.5 inches (140 mm)

3.12 inches (80 mm)

0.71b. (310 g)

; (327 1o F)

Reset by momentary power interruption.

10% to 93% Relative Humidity, Noncondensing

sl 0
ORI ]

12/24 VDC

4 Volts peak to peak
0.02 pA Maximum

8.5 VDC Minimum

35 VDC Maximum

100 pA Maximum
Alarm Ratings:

4.2 VDC Minimum at 10 mA

6.6 VDC Minimum at 100 mA
Alarm current must be limited to 100 mA maximum by the control pancl. If used, the
RA400Z Remote Annunciator operates within the specificd detector alamm currents.

Reset Voltage
Reset Time:
Start-up Time

2.5 VDC Minimum -
0.3 S Maximum
35 S Maximum

Before installing

Plcase thoroughly read the System Sensor manual [56-407-
XX, Guide for Proper Use of System.Smoke Detectors.
This manual provides detailed information on detector spa-
cing, placement, zoning, wiring, and special applications.
Copies of this manual are available from System Sensor.

General Description

System Sensor 1400 dual-chamber ionization smoke dc-
tectors utilize state-of-the-art, unipolar sensing chambers.
These detectors are designed to provide open area protec-
tion, and to be used with compatible UL-listed, 2-wire
control pancls only. The detector’s operation and sensitivity
can be tested in place.

Each detector includes an LED that provides a local visual
indication of the detector’s status. The LED blinks every
ten seconds as an indication that power is applied to the
detector and lights continuously in alarm. These detectors
also have the latching alarm feature. The alarm can be
reset only by a momentary power interruption.

The detector also has provision for the connection of an
optional Model RA400Z Remote Annunciator. The
RA400Z provides a visual indication of an alarm and
mounts to a single gang box.

Spacing .
NFPA 72 defines the spacing requirements for smoke
detectors. Typically, this is 30 feet when the detectors are
in-stalled on a smooth ceiling. However, ALL installations
must comply with NFPA 72 and/or special requirements of
the authority having jurisdiction.

1 156-279-08C



Figure1. Surface mounting of Model 1400 detector
on 3-1/2 and 4 inch octagonal box:

[ Tol
'\cg
—

Figure 2. Model 1400 detector mounting bracket:

L1 |

A78-1554-02

TAMPER
RESISTANT
TAB

TO MAKE DETECTOR TAMPER RESISTANT,
BREAK OFF TAB EXTENSICN
AT SCRIBED LINE

A78-532 00

Mounting B

Each 1400 detector is supplied with a mounting bracket kit

that permits the detector to be mounted:

1. Directly to a 3-1/2 inch or 4 inch octagonal, 1-1/2 inch
deep electrical box, or

2. To a 4 inch square electrical box by using a plaster ring
with the supplied mounting bracket kit.

Installation Wiring Guidelines

All wiring must be installed in compliance with the Na-
tional Electrical Code and all applicable local codes and
anv special requirements of the authority having jurisdic-
tion, using the proper wire size. The conductors used to
comnect smoke detecters to control panels and accessory
devices should be color-coded to reduce the likelihood of
wiring errors. Improper connections can prevent a system
from responding properly in the event of a fire.

For signal wiring (the wiring between interconnected de-
tectors), it is recommended that the wire be no smaller than
AWG 18 (1.0 square mm). However, the screws and
clamping plate can accommodate wire sizes up to AWG 12
( 2.5 square mm). The use of twisted pair wiring for the
power (+ and -) loop is recommended to minimize the
effects of electrical interference.

Smoke detectors and alarm system control panels have
specifications for allowable loop resistance. Consult the
control panel manufacturer’s specifications for the total
loop resistance allowed for the control panel being used
before wiring the detector loops.

Begin electrical connections by stripping about 3/8"
insulation from the end of the wire. Then, slide the bare end
of the wire under the clamping plate and tighten the clamp-
ing plate screw. A wiring diagram for a typical 2-wire
detector system is shown in Figure 3.

NOTE: Break the wire at each terminal to ensure that the
connections are supervised. DO NOT loop the wire under
the terminals.

System Sensor smoke detectors are marked with a compat-
ibility identifier located as the last digit of a five digit code
stamped on the back of the product. Connect detectors only
to compatible control units as indicated in System Sensor’s
compatibility chart which contains a current list of UL-
listed control units and detectors. A copy of this list is
available from System Sensor upon request.

Tamper-resistant Feature

This detector includes a tamper-resistant feature that effec-
tively prevents removal of the detector without the use of a
tool. To make the detector tamper-resistant, break off the
smaller tab at the scribed line on the tamper resistant tab,
on the detector mounting bracket (see Figure 2), then in-
stall the detector. To remove the detector from the bracket
once it has been made tamper resistant, use a small screw-
driver to depress the tamper-resistant tab located in the slot
on the mounting bracket and tum the detector counter-
clockwise for removal.

Installation

WARNING

Disconnect the power to the alarm system control unit be-
fore installing detectors.

1. Wire the detector following the installation guidelines.
2. Line up arrows on the detector with the arrows on the
mounting bracket.

. Rotate the detector clockwise until it clicks into place.

4. After all detectors have been installed, apply power to
the control unit.

5. Test the detector as described under TESTING.

. Reset the detector at the system control panel.

7. Notify the proper authorities that the system is in opera-
tion.

w

[o)
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Figure 3. Wiring diagram for 1400 smoke detector used with two-wire control panel:

INITIATING
LooP

UL LISTED

PANEL REMOTE
ANNUNCIATOR

CAUTION

Dust covers can be used to help limit dust entry to the de-
tector, but they are not a substitute for removing the detec-
tor during building construction. Remove any dust covers
before placing system in service.

Testing

Before testing the detector, look for the presence of the
flashing LED. If it does not flash, power has been lost to
the detector (check the wiring), or it is defective (return for
repair - refer to Warranty). f

Detectors must be tested after installation and following
periodic maintenance. Notify the proper authorities that the
system is undergoing testing. The 1400 may be tested as
follows:
A. Recessed Test Switch
1. A test switch is located on the detector housing (See
Figure 4).

EOL
RESISTOR

AT LISt

! NOTE: IF REMOTE ANNUNCIATOR IS NOT USED, POLARITY TO DETECTOR MAY BE REVERSED.

2. Push and hold the recessed test switch with a 0.1
inch maximum diameter tool.

3. The LED on the detector should light within 5
seconds.

B. Test Module (System Sensor Model No. MOD400R)
The MOD400R is used with an analog or digital
voltmeter to check the detector sensitivity as described
in the test module manual.

C. Aerosol Generator (Gemini 501) Set the gencrator to
represent 4%/Ft. to 5%/Ft. obscuration as described in
the Gemini 501 manual. Using the bowl shaped app-
licator, apply aerosol until the unit alarms.

Notify the proper authorities that the system is back on-
line.

Detectors that fail these tests should be cleancd as de-
scribed under MAINTENANCE and retested. If the detec-
tors still fail these tests, they should be returned for repair.

Figure 4. Bottom and side views showing position of test switch:

RECESSED
TEST SWITCH

TAMPER SLOT

g : ] !
)

PUSH RECESSED TEST SWITCH WITH

A 0.1" MAX. DIAMETER TOOL. A78-1554-03

156-279-08C



Maintenance

NOTE: Before starting, notify the proper authorities that the

Figure 5. Removal of cover and screen for
cleaning:

smoke detector system is undergoing maintenance and,
therefore, will be temporarily out of service. Disable the

zone or system undergoing maintenance to prevent

unwanted alarms.
The 1400 is cleaned as follows:

1. Remove the detector screen and cover assembly by de-
pressing the three lock prongs on the top of the cover,
rotating the cover counterclockwise, and pulling the screen
cover assembly away from the detector (see Figure 5). Use
of the System Sensor CRT400 cover removal tool is recom-

mended.
2. Remove the screen from the cover.

3. Use a vacuum cleaner to remove dust from the screen. the

cover, and the sensing chamber.

4. After cleaning, snap the screen into the cover, then place
the cover and screen assembly on the detector turning clock-

wise until it is locked in place.
5. Test the detector as described in TESTING.

ATS 13%0:

6. Notify the proper authorities that the system is back on line.

WARNING
The Limitations of Property Protection Smoke Sensors

This smoke sensor is designed to activate and initiate emergency
action, but will do so only when it is used in conjunction with an
authorized fire alarm system. This sensor must be installed in
accordance with NFPA standard 72.

Smoke sensors will not work without power. AC or DC powered
smoke sensors will not work if the power supply is cut off.

Smoke sensors will not sense fires which start where smoke does
not reach the sensors. Smoldering fires typically do not generate a lot
of heat which is needed to drive the smoke up to the cefling where the
smoke sensor is usually located. For this reason, there may be large
delays in detecting a smoldering fire with either an ionization type
sensor or a photoelectric type sensor. Either one of them may alarm
only after flaming has initiated which will generate the heat needed to
drive the smoke to the ceiling.

Smoke from fires in chimneys, in walls, on roofs or on the other side
of a closed door(s) may not reach the smoke sensor and alarm it. A
sensor cannot detect a fire developing on another level of a building
quickly or at all. For these reasons, sensors shall be located on every
level and in every bedroom within a building.

Smoke sensors have sensing limitations, too. lonization sensors and
photoelectric sensors are required to pass fire tests of the flaming and

smoldering type. This is to ensure that both can detect a wide range of

npes of fires. Ionization sensors offer a broad range of fire sensing
capability but they are somewhat better at detecting fast flaming fires
than slow smoldering fires. Photoelectric sensors sense smoldering

fires better than flaming fires which have little, if any, visible smoke.
Because fires develop in different ways and are often unpredictable in
their growth, neither type of sensor is always best, and a given sensor
may not always provide early wamning of a specitic type of fire.

In general, sensors cannot be expected to provide warmnings for fires
resulting from inadequate fire protection practices, violent explosions,
escaping gases which ignite, improper storage of {lammable higwds
like cleaning solvents which 1gmite, other sunilar sufety hazards
arson, smoking in bed, children plaving with matches or Lighter et

Smoke sensors used 1n high air velouny conditions may Lae a celny
in alarm due to dilution ot smoke densities created by trequent wnd
rapid air exchanges. Additionally, high air velocity environments mayv
create increased dust contamination, demanding more {reguent
maintenance.

Smoke sensors canrot last forever. Smoke sensors contain clectronic
parts. To keep your equipment in excellent working order, ongoing
maintenance is required per the manufacturer’s recommendations and
UL and NFPA standards. At a minimumn the requirements of Chapter
7 of NFPA 72, the US National Fire Alarm Code, shall be followed. A
preventative maintenance agreement should be arranged through the
local manufacturer’s representative. Though smoke detectors are
designed for Jong life, they may fail at any time. Any smoke detector,
fire alann equipment or any component of that system which fails
shall be repaired or replaced as soon as possible.

Three-Year Limited Warranty

Svstem Sensor warrants its enclosed smoke detector to be free from
defects in materials and workmanship under normal use and service
for a peniod of three years from dste of manufacture. System Sensor
makes no other express warranty for this smoke detector. No agent,
representative, dealer, or employee of the Company has the authority
to increase or alter the obligations or limitations of this Warranty.
The Company’s obligation of this Warranty shall be limited to the
Tepair or replacement of any part of the smoke detector which is found
to be defective in materials or workmanship under normal use and
service during the three year period commencing with the date of

manufacture. After phoning System Sensor for & Return Authorization
Number, return defective units postage prepaid to the Company.
Pleese include a note describing the malfunction and suspected ceuse
of fuilure The Company shall not be obligated to repair or replace
units which are found to be defective because of damage,
unreasonable use, modifications, or alterations occurring after the date
of manufacture. In no case shall the Company be liable tor any
consequential or incidental damages for breach of this or any other
Warranty, expressed or implied whatsoever, even if the loss or damage
is caused by the Company’s negligence or fault.

4
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National
Semiconductor

CD4049UBM/CD4049UBC Hex Inverting Buffer
CD4050BM/CD4050BC Hex Non-Inverting Buffer

General Description

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N- and P-chan-
nel enhancement mode transistors. These devices feature
logic level conversion using only one supply voitage (Vpp)-
The input signal high level (Vi4) can exceed the Vpp supply
voltage when these devices are used for logic level conver-
sions. These devices are intended for use as hex buffers,
CMOS to DTL/TTL converters, or as CMOS current drivers,
and at Vpp = 5.0V, they can drive directly two DTL/TTL
loads over the full operating temperature range.

Features

= Wide supply voltage range 3.0V to 15V

m Direct drive 1o 2 TTL loads at 5.0V over full tempera-
ture range

= High source and sink current capability

m Special input protection permits input voltages greater
than Vpp

Applications

m CMOS hex inverter/buffer

m CMOS to DTL/TTL hex converter

& CMOS current “'sink™ or “source” driver
s CMOS high-to-low logic level converter

Connection Diagrams

CD4049UBM/CD4043UBC
Dual-In-Line Package
NC L <& £ NC <=t E 10 0
{xi lls 14 1!: ln 1 {10 ]
l \ lz 3 |4 B ls " ]
Voo  G-A A H=E e =T c Vss
TU/F/5971-1
Top View

Order Number CD4048UB* or CD4049B"

CD40508M/CD40508C
Dual-In-Line Package
NC L=F € KC K=€ € i=0 0
lis Ls 14 lu 12 " jre 3
1 2 3 ¢ 3 3 7 ]l
Voo G=A A H=8 [ t=C c Vss
TL/FI8971-2
Top View

Order Number CD4050UB" or CD40508°

- Please look into Section 8, Appendix D for availability of various package types.

2805n=A0/WA0S0vA0/08Nn6Y0yAD/WANEY0YAD



CD4049UBM/CD4049UBC/CD4050BM/CD4050BC

M

Absolute Maximum Ratings (otes182)
1t Military/Aerospace specified devices are required,

contact the National

Semiconductor Sales Oftice/

Distributors for availability and specifications.

Supply Voltage (Vpp)
Input Voltage (Vin}
Voltage at Any Output Pin (Voyr)
Storage Temperature Range (Tg)
Power Dissipation (Pp)
Dual-In-Line
Small Qutline

Lead Temperature (T()
(Soldering, 10 seconds)

—0.5Vto +18V
-0.5Vto +18V

—0.5V 1o Vpp + 0.5V

—65°Cto +150°C

700 mW
500 mW

260°C

Recommended Operating
Conditions (vote2) . :

Supply Voltage (Vpp) S 3VtoisV
lnput Votiage (Vin) OV t0' 1SV
Voltage at Any Outout Pin (Vout) 0toVop

Operating Temperature Range (Ta)
CD4049UBM, CD40S0BM
CD2043UBC, CD40508C

-55'Cto +125°C
—40°C to +85°C

DC Ele¢ ctrical Characteristics cp4oagm/CD40508M (Note 2)

Symbol Parameter Conditions —S?C +25% il el Units
min | Max | Min | Typ | Max | Min | Max
oo Quiescent Device Current | Vpp = 5V i 1.0 0.01 1.0 30 rA
Vpp = 10V §™2.0 0.01 20 50 uA
Vpp = 15V ! 2.0 003 | 4.0 120 | pA
Vot Low Level Outout Voltage | Vix = Vpp. Vi = OV. i
lloh < 1 A z
Vpp = 5V i 0.05 0 | o005 0.05 v
Vpp = 10V i 0.05 o |005 005! Vv
Vpp = 15V ' 00s 0 +| 0.05 005 | Vv
Vo High Level Output Voltage | Vi = Vpp. Vi = OV, i
lioh < 1 A .
Vop = SV 285 495 | 5 4.95 s
- Vpp = 10V 8.95 9.95 | 10 9.95 v
Vpp = 15V 14.85 1495 | 15 14.95 \%
Vi Low Level Input Voliage liol < 1 pA
(CD4050BM Onty) Vpp = 5V. Vg = 0.5V 1.5 2251 15 15 v
Vpp = 10V, Vg = 1V 3.0 45 1 30 30 \Y
Vpp = 15V, Vg = 1.5V 40 675 | 40 40 \Y
ViL Low Level Input Veoliage llol < 1A
(CD4049UBM Only) Vpp = 5V. Vg = 4.5V 1.0 15 | 1.0 1.0 v
Vpp = 10V, Vg = 8V : 2.0 266 2.0 20 \2
Vpp = 15V, Vg = 13.5V | 30 35 | 30 3.0 Y
Vin High Level Input Voltage llol < 1 pA
(CD40508M Only) Vop = 5V. Vo = 4.5V 35 35 | 275 35 v
Vpp = 10V, Vg = 8V 7.0 70 | 55 7.0 v
Vpp = 15V.Vg = 135V | 1i.0 11.0 | 8.25 11.0 Y
ViH High Level input Voltage llol < 1 pA
(CD4048UBM Onily) Vpp = 5V.Vg = 0.5V e 40 | 35 4.0 v
Vpp = 10V, Vg = 1V €0 80 | 75 8.0 Y
Vop = 15V.Vo = 1.5V | 12¢ 120 | 115 12.0 b
loL Low Level Output Current | Vin = Vpp. Vi = OV
(Note 3) Vpp = 5V. Vg = 0.4V 5.6 46 5 3.2 mA
Vpp = 10V, Vg = 0.5V 12 9.8 12 6.8 mA
Vpp = 15V, Vg = 1.5V 35 29 40 20 mA

Note 1: "Absoivie Maxmum Ratngs” are those vaiues beyond which the safety of ihe cevice cannot be guaranieed; they are not meant te imply that the cax
should ba operated at these hmits The table of "Recommendec Operating Conditions™ an< “Elecincal Characteristics’” prowides conditions for acluz! <&

operaucn

Note 2: Vgg = OV uniess oinerwisz specified.
Note 3: These are peak oulput cur
value for extenced periods cf

apabilities. Continuous output current is rated &t 1z mA manmum. The cuipul current should not be altowed 1o excs =T i
- and lgy are testec one ouvtput at a time
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Schematic Diagrams

CD4043UBM/CD4049UBC
1 of 6 Identical Units

R

l,.._

INPUT QuUTPUT

Switching Time Waveforms

CD4050BM/CD40508C
1 of 6 {dentical Units

Voo

TL/F/S971-3

Voo fsm‘
VIN 50%
ov -_—-'L“”‘
=3 HL
Voo 90%
Vour 50%
C0404SUB i
av
4 =
Tk )"— tPLH
v Yoo 0%
auT
€040508 TR
ov
LK

Typical Applications

TL/F/5971-5

CMOS to TTL or CMOS at a Lower Vpp

&

o 1
Voo Voo
Vee 18 ) [
cMOS oR — Vgo1
CMas T":
GND GNO
i :

Note: Vony 2 Vpo2

Note: in the case of the CD4045UBM/CD4043UBC
the outout drive capability increases with increasing
input voltage. E.g.. If Vppy = 10V the CD4048UBM/
CD404SUBC could crive 4 TTL loads.

|[l——1

CD4045UBM/CD404SUEC
CD40S06M/CD40S08C

AT
D!

il

TL/IFIS971-4

TL/F/5873-€

04050 ~N/WB050YAD/08N60PAD/NENEY0PAD
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5413874138

3-Line-to-8-Line Decoder

<

*S13% 'L S138 DECODER DEMULTIPLEXER

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL )
Package Package Package i Package Packa,
Device Type Device Type Device Type Device Type Device Type —1— ge
C| P|M|CF| C| P|M|CF] C| P |M|CF] C| P|M|CF P
TI SN54S138 1 W SNS4LS 138 1@ W
o SN745138 J {ND SN74LS138 3 AN
FAIRCHILD /PXsIN (9] usaLsine/Fusisie | OO L
FC745138 / FOI3S138 oD foase sroasie | 00| pQ T |
| —
+ |
MOTOROLA snas | PG : N
NSC DM74LS 138 | le | i T
e DM74S138 T DMS4L S 138 0] I
| i +—
m } .
upPs N74S138 ] N74LS 138 NI i i ﬁ‘
S545138 FO Wi [ f i \ I
SIGNETICS e Fa | NT4LS 138 AT | : ]
i [ Vo : T
SIEMENS : — — 1]
; I ]
FUITSU i 74LS138 M 7 i
CH E ! i } i |
HITA i HD74L 5138 @) ! ]
i | ! i
MTSUBISH M145138 Pl M74LS 138 PG | H i i
NEC : = : : L 111
| 74LS138 C D, | | f
ke | i
TOSHIBA = i . ‘ . i |
Electrical Characteristics SN54LS|138/SN74LS138 Pin Assignment (Top View)
.
absolute maximum ratings over operating 1 DATAQUTPUTS
free-air temperature range ’ Vee ‘Yo Y1 Y2 Y3 ve :f Y6
Supply voltage. Vog v Operating free-air | SHSaLs —55°Clo 125°C 16])150]14[]13] {12} 1111101} 9
Input voltage w temperature range | SNT4LS 0°Cto 70°C : [ T I | I
Storage lemperature range —65°Cto 150°C é l X l i i i
- e vYe Y WR YY) Y& v5
recommended operarating conditions \
3 ve
SN54L S 138 SN74LS138 e )
MIN NOM MAX | MIN NOM MAX IE C G2A G2B G v | sositive logic
Sugply voltage. VGG 4.5 S  55(4.75 5 525| V ! l sxe functior
High-level outpul current. IQH 400 400 A -
i 2
Low-level output current. lg| 4 8 mA £}
Operating free-awr temperature. T A = S5 125 0 0] C A 8 CnG2AG2B G'/ 'VLUTGND
cu
electrical characteristics over recommended operating SELECT ENABLE
free-air temperature range Function Table
PARAMETER TEST CONDITIONSt | MIN TYP$ MAX |UNIT *5138°LS138
VIH High-level nput voltage 2 '
INPUTS
Vi Low-level nput voltage F 08| Vv s OUTPUTS
1 Input_clamp voltage Vcee=MIN, )= —18mA 1.5 \d E; LGE SELEE
v High-leve! outout volta VACH MLV iH Y A SN A v ' G4 NLEE O IRERERLALRLAL
\gh- 4t voltage : =
oH “ Vi-0.8V10H= 004l SN | 27 3.8 X MWL IR EF 2 oA H OH
v Low-level output volt Yooy MR 03 05| v 3 SRR 1 SR
w-leve olta ) : :
oL put voltage Vi =0.8V o = Emé H L{L L LIL K H HHM®HH HH
I Input current at maximum . TNy Y a0 1 H | 1y L H[EHEL H H H B H H
¥ | - bad 4 m.
nput voltage cc ! H LY™C & . HFH L H H W H H
™ High-level input current Veg=MAX. Vi=2.1V 20] A é LlL /B vff i # H L H H HH
I Low-level 1nput current Voo = MAX, V=08V 0.4| mA b, L|H 'L LIH H H HL A HH
105 Short-crcutoutput current » | Voo = MAX —20 — 10d_mA o LiHgy Flgp v H R L HH
1 H L{H H L{H # H HH H L H
Voo = MAX Qutputs enabied
Icc Supply current cc 1 A
anc open 6.3 10| m H LIH H H{H HH HHH H L
PLH -2 13__0hE e - 62=G24-G28
'PHL | fiom Binary sclect L 2 4 H=high level. L =low level. X =rreevant
'PLH | o Any outout vec=5V. | 8 21 ) X
1 b ns A k Diagram
BHL Thm25C re'~e!. % 39 Functiona! Block Diag
PHL S\L— L4 wiay | 7 T ‘ m
T from Enable o 25 > 2; L —— .
I T Yi
: : TN e
vy 0 Any outpul | 7% Ty ns P G 1] :
NAUTS \gpn T ;_—_—:?‘Do—;v 2
Gee—a/ [} 1

tFor conditions shown as MIN or MAX
1 All typical valves are 2t Voo = 5 V.
#Not more than one ouiput should be
®1p 1 =propagelion celay ume. low-teth

1pHL = propagation geiay time

nigh

rexs

0 oat the sn

r1-cocut

» tme approprate value specifiec under recommended operating conditions for the appicavle device type

test should not exceec one seconc
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54244 /74244

Octal Buffers/Line Drivers/Line Receivers

Schttky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Pack
5 : . . . age
Device Type Device Type Device Type Device Type Device Type —
C|P|MCF C|P|M C|P|MECF C|P|MLCF Ccl|P 3
T SNSAL S244 P
= % SNT4L S84 B TNG| !
T
FAIRCHILD
MOTOROLA —
T
N.S. C ——l
R
PHILIPS ——]
—
SIGNETICS 1|
—
SIEMENS -
t—
FUJITSU — L
-
HITACHI 1 1
T T —
MITSUBISHI T G
|
NEC ]
| Pod
TOSHIBA — T
Electrical Characteristics SN54LS244/SN74L.5244
absolute maximum ratings over operating free-air temperature range Pin Assignment (TOP View)
Suooy voitage. VCC v | Operatna tree-ar SNS4LS| s5C
Input_votage 5.5V | temoerature range SNT4LS
tnterem tter voliage 5.5V Storage temperature range 65C to 150°C @
recommended operating conditions
LS54L5244 SN74L.5244 UNIT
MIN NOM  MaAX [MIN NOM  MAX
Supoly voitage. VCC 4.5 B 5.5[a475 5 525] V
e R v das v 3a) vl dar ve  dar
High-ieve! output current. 10H 12 15, mA | w| /o] {o| jw]| [w]| inw] ol jal |n
Low-teve outpul current, 1L ! 12 24 ma |
Operai~: fee-an temperature, LA [ 55 F 0 C li
- . . . o 4 I
electrical characteristics over recommended operating /I |
free-air temperature range (uniess otherwise noted) / / il
e |
SN74LS
PARAMETER TEST CONDITIONS t UNIT ’
MIN TYP$ MAX
ViK High-level nput voltage 2 - v yHasH s 0 0 -!’J
VIL  Low-level mou vollage 08| v Flii e e
VIK Input clamp «.itage VCC =MIN. | 11 - - IBmA JUE) v SNS4LS244 (J SN74LS244 (J. N)
Hysteresis(VT - ~VT - ) VCC =MIN 0.2 04 v .
VCC =MIN.  VIH =2V,
VIL =ViLmax.I0H = -~ 3mA s NV
Vor H.gh-ieve! outpul voltage v
VCC=MIN. VIH =2V, z
ViL =0.5V. I0H “MAX
Vee =MIN.  lig =12mA 0.8
VoL Low-level output voltage Vig =2V, v
ViL =V max |loL =24mA 0.5
Qtt-state output current. - .
'10ZH  nn-level voltage apphed ;cc_-xAx' fo~2 v %y i
Jtf-state cutput current. Un e & <
'10ZL  ipw-level voltage applied Vi =Vj max [V =0.4V 20
tnout current at maximum o LF
~x| rout Vol 1o Voo =MAX. V=7V 01 ma
- :nsn':‘;ﬁl nout current. Voo =MAX. V=27V 20| ua
e Low-level 1nput current VCC =MAX. ViL =0 4v 0.2 ma
10S  Short-circut autput currenl @ | VCC = MAX 40 225 mA
touts high Al 13 23
Outputs hig| Veg =Max 3}
Outouts low LS244 21 ¢6
‘cc Suooly current ma
R Outputs open
u! !
e : LS244 32 <4 . .
switching characteristics. Vcc 5V. Ta 25C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
i _ Propagation delay time. 3 " -
PLE  ow-to-tigh-level output -
. Propagation delay time. C =45F, Ry ~6672. 12 18] ns
PHL nan-to-low-level output See Note 2
PZL  Q.tput enadle time to low level 20 30 ns
1Pz~ Outout enable ime 1o high levei 15 23} ns
Cutput di sadie ime
PLZ  tom tow level CL =5pF. AL = 6678, 3 23 | ns
i Outout disabie ime See Note 2 o is
PHZ  rom tugh level | ns

tFor conertions shown as MIN or MAX. use the appropnate va'ue spechied under recommenges

$ Al 1y>cal values are at Voo SV.

@Not move than one output should be shorted at a time. and duration of the shori-circuit shouid
Load circut and voltage wave forms are shown on page 3-11

NOTE 2

Ta 25C

operaing conghons

not exceed one second
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Advance Information
- W-POWER COMP NTARY MOS!
MC145026 ENCODER, ILOW:POWER/ COMPLEME
MC 145027/ MC145028/ MC 145028 DECODERS -
g REMOTE CONTROL
The MC145026 will encode ~ine bis of intormation and senally ENCODER/DECODER PAIRS
1ransaut this informaton upon recept of 2 ransmit enabte, TE. (acuve
low) signal  Nine inpuls may be encoded with innary data (0. 1. opent
atlowing 33 (18,683} drtferent ccoes
Three decoders are presently avadable, all use the same ransmuetie
- the MC145026 The decoders recewe the S-bit word and interpeet
some of the trs as address codes and some as data The MC 145027 =
(erprets the first five transmitied oits as address and (he 1ast four bris es
gata The MC 145029 interprets the first four transmitted bits as address CER:MSICU:::E:AGE
and the last lve bis as data The MC145028 wreats alt nine buts as ad- CASE 620
dress Ut no errors are recewved, ihe MC145027 outputs four data brts.
and the MC 145029 outputs five aata bits. when ihe trgnsmitler sencs
2ddress codes that match thai o! the recewver A vakd 1ransMusSIon Oul
put will Qo high on the decoders wwhen they recognize en address that
matches ihat of the decoder Other recevers can be nroduced with dif-
‘ " recd’
terent 2001ess. dalad ratios P SUFFIX
e May be Adaressed in erther Binary or Trinary PLASTIC PACKAGE |~ ~
@ Tunarv Addressing Maximizes Number of Coces CASE 62
o !nterfaces wnh RE Ulrasonic, or Infrered Transmission Medias
o On Chio R-C Oscillator, No Crysiat Regured .
e Har External Component Tolerance. Can Use = S% Comopenents
= MCI1aXXXX _ Suftix Denotes
e Standarg B-Seres Input and Output Charactensics T
e 4510 18V Operauon e .
, > eramic Package
e 29V Low Votiage Version Alsc Available bv Special Ocder P Plastic Package
PIN ASSIGNMENTS
21701 4 Voo A‘d“ — ‘vpvpp ardy M ishvpp
A2/02 @ Data Out A2Q2 150 06 A2 e 2 1500 A6
A3:03 }E 303 “,’307 A303 140a7 :
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MC145026, MC145027, MC145028, MC1 45029

MAXIMUM RATINGS (Voltages Referenced 10 VSs)

Rating Symbol Value Unit |
OC Supply Voltage Voo -0510 + 18 v |
Input Voltage, Atl Inputs Vi -0510Vpp+05 v i
DC Input Cutrent, pec Pin Lo 1+ 10 ma !
Operating Temperature Range Ta - 4010 +85 oc |
Storage Temperature Range Tsiq -6510 + 150 ~C
ELECTRICAL CHARACTERISTICS
Y - 40°C 25°C + 85°C :
Characteristic Symbot oo - - - Una |
v Min | Max | Min Typ Max | Min | Max H
Output Voltage G Level S0 - 005 - Qo 005 - 005 d
Vin=Vpp of 0 vou | 0| - Joos} - 0 oo~ | - |oo| v
9 - 005 = [¢] 0C - 005 P
1 Level S0 |49 - 495. 50 - 495 - :
Vin=00r VDD VOH W0 (29| - [29 0 - 595 - v o
15 {1295) - |1495 15 - {1e9s) - 1
Input Voltage 07 Leve! R |
(Vo=450r 05V} J 50 - 15 - 225 15 = 15 v ?
(Vo=900r 10V} 3 wl - {30] - 4D 1o | - |30 :
(Vo=1350r15VI wl - teo 675 a0 | - |40 }
Bl oriioing
Vg=050r45Vi 7 so 2] - 1.3 275 - 5 . v
(Vg=100r30W1 & o Fomiegd O 550 - j70} - !
(Vg=150r 135V s | ot - no 825 - 1o - i
Output Drive Current Source !
VoH=25V! 50 { -2} - {-21 a2 L. -7 -
(Vo =46 V) 10 50 |-052 - |-0« -0@s8 - |-035) - mA
(Vo =95V o —— Py, 1) -] -092| -
(Vor =135 Vi is | -36[ - |-30 -88 o j-24] -
(VoL =04V} St 550|052} - {04 088 - {63s| -
VoL =05V} 1oL iC |4} - 3 22 - cQ = mi
Vo =15Vt 15 36 - 30 88 = 24 =
Input Current — TE (MC145026, Putlup Device! 50| - - |30 40 90 | - -
. hn 10 3 = 16 20 32 - -
5 = = 35 45 0 - -

Input Current {
Rs (MC145026! w | s ] - |s03] - |:zo000m| r03] - f110] A i
Data in (MC 145027, MC 145028, MC145022)

Input Cutrent

A1/D1-A9/D3 (MC145026! . so | - - L +55 S0l - SR
A1-A5 (MC145027) 0 0 - - - +300 jrs00f - - :
A1-AZ (MC145028) 1S - . = 1 650 1100 - = i
Al-As& (MC 145029
Input Capacitance (V,n=0) Cin - - - - S0 75 - - [
Quiescent Current — MC145026 S0 - - - 0 0050 0.10 - -
00 0 g I - 0.0100 020 - - ne
S — - = o Oee 0.30 - -
Quiescent Current — MC 145027, MC145028, MT 145028 56 - - - X 30 - -
00 10 - = : 60 100 - - P
[ERR . = = K0 10 | - -
Total Supply Current —MC145026 (1= 20 kHzi SC - - - 10 200 = —
& W - - - 200 400 | - — f ps
'S - - - X 600 - -
Total Supply Current — MC145C27, MC14202E, MC 145022 20 — - - 200 400 = -
(1 =20 hH2! I Hs! - - = 00 800 - = o
15 - - = 600 2| - -

This device contains Circuilry 10 DrOtect the npuis against Gamage gue 10 high stanc voltages or elecing heids, however s adwvised the
normal precautions be iaken 10 avoid 2poiication of any voltage higher ihan maximum rated voliages 1o this high impedance circun Forpre-!
per operation i 1s cecommended that V,p, and Vo be consizaned 1o tha range Vgg < tViq of Voui! = VDO :




VC145026, MC145027, MC145028, MC145029

SWITCHING CHARACTERISTICS (C =50 pF. T4 =25°C)

Characteristic Symbot | Vpp | Min | Typ | Max Unit
Qutput Rise and Fali Time R . 50 - 102 | 200
,;’L” w0 | - | |00 ns
s | - | 20| e
Dztz (n Rise and Fati Tume (MC145227, MC145028, MC 1450291 50 - = 15
| TLH s
¢ 10 - 15 xS
THU s | - | = | 15
Encoder Clock Frequency 50 0 - 2
fer | o] -| 5 MKz
15 0 - 10
Decoder Freauency S50 1 - 240
(Reletenced 10 Encoder Clock) (See Fiquie 108 el 10 1 - 410 kHZz
15 1 - 450
Tt Puise Wicih 50 | 65 - -
WL 10 30 - - ns
15 20 - -
Sysiem Propagaunon Detay _ 2 - 182 _ Clock
(TE 10 Vald Teansmission) Cydes
Tolerance on Timing Components
(aRyc+ACTC+ 4R +aCy! _ _ ) _ +25 %
4Ry +4CY - - |25
QPERATING CHARACTERISTICS
tMC 145026 15 and must be encoded 10 malch the address 1nput 3t the

The encoder senally transmits aine bits of tnnary data as
delined by the siate of the A1/D1-AZ/D9 input pins These
mins may be in ether of three saies (0. 1. openi allovang
32 12 AR3 possitle codes The transmit sequence s -
mz1ed by a low levei on the 1E snput pin. Each ime the TE in
put s torced low the encoder outpuls two denncal dae
g5 Between 1he two (213 worgs no signal 1s seni for
ihree data it times. 1T the TE 1nput 1s kept low, the encode
coninuously transmits the ¢ata word

£ach transmitied daia brtis encoded into two da13 pulses
(See Fiqure 7). A logic zero 1s encoded as two cQnseculive
short pulses. a logic one as two consecutive long pulses. and
an open as a long pulse followed by a short pulse. The input
state is determined by using 3 weak oulput device o lty to
force each input first low, then high. If only a high state
results from the two iests, the input is assumed to be hard
wired 10 Vpp. It only 3 low state 1s obtained, the mput is
assumed 1o be hard wired 10 VS If both a high and 3 low
can be forced at an input, i11s 3ssumed Lo be open and 1s en-
coded as such.

The TE input has an internal pullup device so that a simpie
switch may be used 1o force the input low. While TE is high
the encoder is compleiely disabled. the oscillator is inhibited,
3~d ihe current drain is reduced 1o quiescent current When
£ is brought low, the oscillztor is staried, and the transmit
sequence begins. The inputs are then sequentially selected,
ang determinations are mace as 1o the input logic states
This information is senally transmitted via the Data Out
cutput pin

Transmiss:on must be imuated by using the TE pin rather
than by holding TE low and applying power 10 the device
because an interna! reset occurs after the first transmut

sequence
MC145027

This decoder recewves the senal data from the encoder and
outouis the daia, if 1 1s vahd. The wansmuited daia. con

sishing of two identical datz words, 15 exanuned bit by Lii as
1t ie recerved  The first Live bits are assumed (o be address

:er ! the address Lis match, the next four (datal tits
siored and compaied 1o the 1ast vald data stored. As the
rag encoded word 1s recewved. the address must agamn
ch. and o it does. the data bus are checked against the
creviously stored data bus. I the two words of data (lour
< eachl match. the daia is transterred 1o the output data
iches by VT and will remain untid new data replaces it. At
the same ume. the Vahd Transrmission ouiput pin 1s brought
wan and will remain high until an ercor 1s recewved or until no
nput signal s recewved for fours data bri umes

Annough the address informauon 1s encoded n trinary.
(he data information must be erither 3 one or 3 zere. A tninary
topen) will be decoded as a logic one.

=

MC145028

Ttws decoder operates in the same manner 3s the
14C 145027 except that nine address bits are used and na data
ouinut 1s available. The Vahd Transmussion output is used to
ingicate that a vahd address has been recerved

Although addtess information s normally encoded
inrary, the designer should be aware that. for the
MC 145028, the ninth address brt {AS) must be erither 3 one o«
2 zero This part, therefore, can accept only 2x 33=13,122
aiterent codes A tnnary lopen) AS will be interpreted as 3
1ocic 1 However, if the encoder sends a tinary for logic 1)
< ine decoder address s a logic 1 tor trnary) respectively,
vahg transnussion autpui lengih will be shortened o the
S1x C1 ume constant.

MC 145029

This decoder operaies ke the MC145027 . but 1t assumes
2 first {four recenved bits 10 be address bus and the remain-
ng hive recerved biis 10 be date.

OQUBLE TRANSMISSICN DECODING
4ithough the encoder sends two words for error checking,
a cacoder does nei necessanly wart {or two transmitted
s 10 be receved beltore 1ssuing a vaild transmission out-
Dt



MC145026, MC145027, MC145028, MC145029

PIN DESCRIPTIONS

MC145026 ENCODER

A1/D1-A9/D3, ADDRESS/DATA INPUTS (PINS 1, 2. 3.
4,5,6,7.9,10) — Thesenpulsare encoded and \he daia s
serally output from the encoder

Rs, CTC. RTC. OSCILLATOR COMPONENTS (PINS 11,
12, 13} — These pins are part of the osciitator secton of the
encoder. il an external signal source 1s used instead of the
internal oscillator, it should be connecied io the Rg input
and the RTC and CTC pns should be et open

TE. TRANSMIT-ENABLE INPUT (PIN 14) Thus active low
InpuUt INiates 1r3ansmission when forced low An nenal
pullup device keeps this input normally high

Data Out, DATA OUTPUT (PIN 15) — This s the outpul
of the encoder that serially presents the encoded word

Vpp. POSITIVE SUPPLY (PIN 16) — The most posiive
power supply.

Vgs, NEGATIVE SUPPLY (PIN 8) — lhe most negatve
supply (usually ground!

MC145027, MC145028, MC145023 DECODERS

A1-AS (MC145027), A1-AS (MC145028). Al-Ad
(MC145029), ADDRESS INPUTS .~ These address npuls
must match the corresponding encoder mputs i order for
the decoder 10 oulput daia.

D6-D9 (MC145027), DS-D9 (MC145028), DATA QUT-
PUTS — These outputs present the information that 1s on
the corresponding encoder mputs Note™ only binary dala
will be acknowledged: 3 trnary open will be decoded 3s a
logic one

Ry, C1. PULSE DISCRIMINATOR (PINS 6, 71 - Trhese
DS 3Ccept 2 res1sior and capac-ier that are used to deter-
mine whether 3 nacovs pulse o 2 wige pulse has been en
coded The tme consiant Ry ¥ Cy shoutd besetio 1'7Z en
oder Lransmitter) ciocy perads RiCy = 3 95 R1cCic

R/C2. DEAD TIME DISCRIMINATOR (PIN 10} - Thus
A accents 3 resisior and a C20aCH0r 10 VS S thatare used ic
cetect both 1he end of an encoced word and the end of
1rznsmission The ume constant Ry < C2 should be 33 S en
ca0er (reansawtter) Clock penods (lour data b pencds!
£5C; = 77 RTCCTC This nme consiant 1S uned 10 deter
~wne that Daia In has remaned low los four data bt mes
.zng of 1ransmission A S£par3ie COMP3rato’ looks at a
«2lage-equivalent Lo date b 1mes (0.4 RPC)) 10 cetet
.o gead ume between iransmitied v0rds

VT, VALID TRANSMISSION (PIN 11} — This cutput Qoes
= ;h when the loliow-.»g conCinonNs are saushed
1 ihe wansmtied 300ress Maicnes the recenver adgdress. and
I ihe ransmutted gaia maiches 1ne tast valid dala recerved
(MC 145027 and MT 145029, i)
VT will cemain high unii 3 migmgtch s recerved, of Na N
our daig 21 imes

Cot signatis recewved *

vpp. POSITIVE SUPPLY (PIN 16) The most posie
Cower supniv

Vss. NEGATIVE SUPPLY (PIN 8} - The mast neganve
<_op!- tusually grounc!

FIGURE 1 MC145026 ENCODEF SLOCK DIAGRAK
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MC145026, MC145027, MC145028, MC145029

FIGURE 4 — MC145029 DECODER BLOCK DIAGRAM
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FIGURE 5 — ENCODER OSCILLATOR INFORMATION

N
fig

The value for Rg shou!d be chosen 10 be z 2 times Ri¢ This
range will ensure that current through Rg s insignficant compared
t0 current through R The upper bmnt for RS must ensure thai

This oscillator will operate at 3 frequency determined by == exter:

nal RC network, 1 e .
1

he 73f7C CTC'(H” Rg %5 oF linput capacitance) is small compared 1o RTC x Cic
For frequencies outside the indicated range. the formula vail be
for 1 kHz = <400 kK7 less accurate. The munimum recommended oscillation frecuency of
: — s crrcuit s 1 kHz. Susceptibility to externally induced nors:: s1anais
where: Cyc =CTC+ Clayout * 1227 g
may occur for frequencies below 1 kHz and/or when resisiees utihz-
Rg=2 RTC od are greaier than 1 ML
Rg=20%
Rycz 10k

40) oF < Cyc <15 uf



MC145026, MC145027, MC1 45028,"~MC145029315-'\ IR AR

FIGURE 6 — ENCODERIOECODER TIMING DIAGRAM
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FIGURE 8 — MCI45027/MC145023 FLOWCHART
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FIGURE 9 — MC145028 FLOWCHART
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MC145026, MC145027, MC145028, MC1 45029

FIGURE 10 — fmax v3 Cla out
(AC145027, MC145028, and ML145029

Imax (kHZ)
(Rel 10
MC145026 Clnck!

!
g T
10 20 X 40 0

Ciayout 1pF) 0n Pins 1:5 IMC145027). Pins 1:5 and 12-15 (MC145028).
Fins 1-4 (MC145029)
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NNational Semiconductor

DS75176B/DS75176BT

July 1998

Multipoint RS-485/RS-422 Transceivers

Features

General Description

The DS75176B is a high speed differential TRI-STATE®
bus/line transceiver designed to meet the requirements of
EIA standard RS485 with extended common mode range
(+12V to =7V), for multipoint data transmission. In addition, it
is compatible with RS-422.

The driver and receiver outputs feature TRI-STATE capabil-
ity, for the driver outputs over the entire common mode
range of +12V to =7V. Bus contention or fault situations that
cause excessive power dissipation within the device are
handled by a thermal shutdown circuit, which forces the
driver outputs into the high impedance state.

DC specifications are guaranteed over the 0 to 70°C tem-
perature and 4.75V to 5.25V supply voltage range.

Meets EIA standard RS485 for multipoint bus
transmission and is compatible with RS-422.

Small Outline (SO) Package option available for
minimum board space.

22 ns driver propagation delays.

Single +5V supply.

~7V to +12V bus common mode range permits £7V
ground difference between devices on the bus.

Thermal shutdown protection.

High impedance to bus with driver in TRI-STATE or with
power off, over the entire common mode range allows
the unused devices on the bus to be powered down.
Pin out compatible with DS3695/A and SN75176A/B.
Combined impedance of a driver output and receiver
input is less than one RS485 unit load, allowing up to 32
transceivers on the bus.

70 mV typical receiver hysteresis.

Connection and Logic Diagram

P
o

DS751768B : IB

7

00 /Ri

15 0o /R

5 ono

DS008759-1

Top View
Order Number DS75176BN, DS75176BTN, DS75176BM or DS75176BTM
See NS Package Number NOSE or MO8A

TRI-STATE? is a registered trademark of National Semiconductor Corp.

© 1999 National Semiconductor Corporation DS008759

www.national.com

BINN 1992152.50/99.15.8d
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/

Recommended Operating
Conditions

Distributors for availability and specifications. Min  Max  Units
Supply Voltage, Ve 7v Supply Voltage, Vce ) 475 525 \
Control Input Voltages v Voltage at Any Bus Terminal -7 +12 Vv
Driver Input Voltage N (Sep.a e C?mmon Mode)
: Operating Free Air Temperature T
Driver Output Voltages +15V/ =10V DS751768 0 +70 c
Receiver Input Voltages (DS75176B) +15V/ -10V DS75176BT —40  +85 ‘c
Receiver Output Voltage 5.5V » 2
R S e = Differential Input Voltage,
Continuous Power Dissipation @ 25°C VID (Note 6) 12 +12 v
for M Package 675 mW (Note 5)
for N Package 900 mW (Note 4)
Storage Temperature Range -65°C to +150°C
Lead Temperature
(Soldering, 4 seconds) 260°C
Electrical Characteristics (Notes 2, 3)
0°C S TaS 70°C, 4.75V < V< 5.25V unless otherwise specified
Symbol Parameter Conditions Min |Typ | Max | Units
Vop1 Differential Driver Output lo=0 5 v
Voltage (Unloaded)
Vob2 Differential Driver Output (Figure 1) R = 50Q; (RS-422) (Note 7) 2 \
Voltage (with Load) R = 27Q; (RS-485) 1.5 \%
AVop Change in Magnitude of Driver
Differential Output Voltage For 0.2 \%
Complementary Output States
Voc Driver Common Mode Output (Figure 1) R=27Q 3.0 \"
Voltage
AlVocl Change in Magnitude of Driver
Common Mode Output Voltage 0.2 \%
For Complementary Output
States
Vi Input High Voltage 2 \Y
Vio Input Low Voltage DI, DE, 0.8
Veo Input Clamp Voltage RE,E I =-18 MA -15
I Input Low Current V=04V 200 | pA
hu Input High Current Vi =24V 20 A
Vi Input DORI, DORI | Veec =0V or5.25V | Vi =12V +1.0 [ mA
Current DE = 0V Vin = -7V -0.8 | mA
Vin Differential Input Threshold =7V SV S+ 12V -0.2 +0.2 \%
Voltage for Receiver
AVry Receiver Input Hysteresis Vem = 0V 70 mV
Von Receiver Output High Voltage lon = —400 pA 2.7 \Y
Voo Output Low Voltage | RO loL = 16 mA (Note 7) 05| Vv
lozr OFF-State (High Impedance) Vee = Max +20 | pA
Output Current at Receiver 0.4V Vg s 24V
Rin Receiver Input Resistance =7V £ Ven S +12V 12 kQ
lec Supply Current No Load Driver Outputs Enabled 55 | mA
(Note 7) Driver Outputs Disabled 35 | mA
loso Driver Short-Circuit Vo = =7V (Note 7) -250 | mA
Output Current Vo = +12V (Note 7) +250 | mA

www.national.com




Electrical Characteristics (Notes 2, 3) (Continued)
0°C < TAS 70°C, 4.75V < V< 5.25V unless otherwise specified

Symbol Parameter Conditions Min |Typ | Max | Units

Receiver Short-Circuit -15 -85 | mA

Output Current

losr Vo =0V

Note 1: “Absolute Maximum Ratings” are those beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device should
be operated at these limits. The tables of “Electrical Char ics” provide iti for actual device operation.

Note 2: All currents into device pins are positive; all cuents out of device pins are negative. All voltages are referenced to device ground unless otherwise specified.
Note 3: All typicals are given for Vcc =5V and T = 25°C.

Note 4: Derate linearly at 5.56 mW/'C to 650 mW at 70°C.

Note 5: Derate linearty 6.11 mW/'C to 400 mW at 70°C.

Note 6: Differential - Input/Output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

Note 7:

Switching Characteristics
Vee = 5.0V, To=25'C

All worst case parameters for which note 7 is applied, must be increased by 10% for DS75176BT. The other parameters remain valid for =40°C < Ty
< +85°C.

Symbol Parameter Conditions Min Typ Max Units

teLn Driver Input to Output Ripirr = 60Q 12 22 ns

tenL Driver Input to Output Cpy = C 2 =100 pF 17 22 ns

t, Driver Rise Time Ripirr = 60Q 18 ns

te Driver Fall Time Cpy =C2 = 100 pF 18 ns
(Figure 3 and Figure 5)

ton Driver Enable ta Qutput High C, = 100 pF (Figure 4 and Figure 6) S$1 29 100 ns
Open

tz Driver Enable to Output Low C, = 100 pF (Figure 4 and Figure 6) S2 31 60 ns
Open

tz Driver Disable Time from Low C, = 15 pF (Figure 4 and Figure 6) S2 13 30 ns
Open

thz Driver Disable Time from High C, = 15 pF (Figure 4 and Figure 6) S1 19 200 ns
Open

teLn Receiver Input to Output C, = 15 pF (Figure 2 and Figure 7) 30 37 ns

tonL Receiver Input to Output S1 and S2 Closed 32 37 ns

tze Receiver Enable to Output Low C, = 15 pF (Figure 2 and Figure 8) S2 15 20 ns
Open

ton Receiver Enable to Output High C, = 15 pF (Figure 2 and Figure 8) S1 1 20 ns
Open

tez Receiver Disable from Low C. = 15 pF (Figure 2 and Figure 8) S2 28 32 ns
Open

thz Receiver Disable from High C, = 15 pF (Figure 2 and Figure 8) $1 13 35 ns
Open
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Function Tables (continued)
DS75176B Receiving

Inputs Outputs
RE DE RI-RI RO
0 0 2 +0.2V 1
0 0 <-0.2v 0
0 0 Inputs Open** 1
1 0 X Z
X — Don't care condition
Z — High impedance state
Fault — Improper line i causing power dissij in the driver, such as shorts or bus contention
situations
**This is a fail safe condition
Typical Application
DS751768/DS3695/0S3696 DS3697/DS3698 DS751768
( )
) L.
>
3k Ry Ry Ry %
( i b
) 1
DS3697/053698
DS3695/DS751768/DS3696 DS751768
DS008759-11
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AC Test Circuits

TesT
POINT n
R i !
13
& S Y i
MAcLu0eS Prong 1 + v
CAPACITANCE] h 4
2
FIGURE 1. I

DS008759-3

Note: S1 and S2 of load circuit are closed except as otherwise mentioned.

FIGURE 2.
L' 3 00
L 1 Cpy =100t
a S Mois h
® | %0 oamow =
= DS008759-4
FIGURE 3.
1)
%
soon
FROM OUTPUT
UNDER TEST 2
o
PNCLUDES PROBE j—
AND JIB
CAPACITANCE) = =
DS008759-5
Note: Unless vise specified the are closed.
FIGURE 4.
Switching Time Waveforms
Wo--mm--- S T\
ol 15y = 1Mz 15V
o tstons N
—l oy ty < 10ns _ | tpuL
00 7E 2.3V { 2.3V
—=teun
00 2.3V 2.3v
—{tPHL
o - -- = S-S =
- 90% A= Vorr = Yoo = YooK 99%
10% 10%
Y
e Y
DS008759-8

FIGURE 5. Driver Propagation Delays and Transition Times
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Physical Dimensions inches (milimeters) unless otherwise noted
0.189-0.197
{4.800—5.004)
37 5 5
‘ A AAA
ﬂ m—n 244
5. 79‘ —6.138)
0.090 pmax
%S }, (0.254)
wrono. /! ;T
30°
IDENT e
0.150-0.157
{3.810-3.983)
2010-0.020 50 10530068
(0.254 -0.508) r_ W, S (1,348 -1.753) 0.004—0.010
ALL LEADS (0.102 —0 254)
L_———u!) - L—— - SEATING
e / f o, f -
0.003-0.010 T 0 014 ~0.020
SO e ALLLEADTIPS 0.016-0.050 {0356) -~ —| TYP
TYPAL Lnns {0.408~1.270) T 0.008 ryp (u L
[P MLLEADY {0.203) osa v
Lit. # 103669
0.373-0.400
[~ T9.47-10.16)
Y 0.090
{2.286)
000 0 NGEE 0.0320.005 5] [7]
23 S L) (0.813£0.127)
il el @ S 0.250%0.005 RAD
5 oy (6.35£0.127) PIN NO. 1 JDENT-
oPTION? | T e
D 2] o] 14
ey 0280 L 0.040
" 2030 1o " 039 OPTION 2
0.300-0.320 (0.762) — .00, 0.145-0.200
62-8a28 | 2"'*"-’[ f— (0.991) (3.683—5.080)
% —-f ‘ ol 1 A 01300005
: JatsE): Yy (3.302£0.27) i
o s J ?—» 0.125-0.140 ?
0.065 {3.175-3.55)
0.009-0.015 LI25_ {1.651) 90° +4° (—3'23,
0.009-0.015 _ | 3.175) .
2290380 ] ) P e
0.040 NOM 0.018 +£0.003
0.325 tu.ms {0.45720.076)
+1.016 0.10040.010
(bassi500) T (2.54020.254)
0.045£0.015
RIEETY
(1.143£0.381) |l 0.060
ot > {1.528)
050 | )
(1.270) NOSE (REV F)
Molded Dual-In-Line Package (N)
Order Number DS75176BN or DS75176BTN
NS Package Number NOSE
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Switching Time Waveforms (continued)

) )

k) 1 C
/ f= IMHzt, < 10ns \
DE 4 1y <10ns
15 l,sv
ov
—s 1l
v — ]
00. 5 ouTPUT &l
MALLY LOW
Vot NOR ) L
Vo 5
M & osv
0o:%0 UTPUT W
NORMALLY HIGH
ov — Wz
— 1N

FIGURE 6. Driver Enable and Disable Times

Vo

DS008759-7

e OUTAUT
4 . \ 15V
VoL
- |rn|,’<- 1= 1MHz: t; < 10ns v

5 '

2 1p = 10ns
ARl ov ov
2.5V

Note: Differential input voltage may may be realized by grounding Ri and pulsing RI between +2.5V and -2.5V
FIGURE 7. Receiver Propagation Delays

DS008759-8

Vou

2 Mg
L e o
A sv f=1MHz:Y < 10ns o
RE . (y<10ns ;
ov — ¢
— - W
v T
OUTPUT
NORMALLY LOW
Jl 1
—e 1N N
B
123 usv
Ro
OUTPUT
NORMALLY HIGH L]

FIGURE 8. Receiver Enable and Disable Times
Function Tables

DS75176B Transmitting

vou

DS008759-9

Inputs Line Outputs
RE | DE DI Conditon | DO | DO
X 1 1 No Fault 0 1
X 1 0 No Fault 1 0
X 0 X X Z Z
X 1 X Fault V4 Z
5 www.national.com



DS75176B/DS75176BT Multipoint RS-485/RS-422 Transceivers

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-

CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. A critical component is any component of a life support

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to resultin a significant injury

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

to the user.

N National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asla Paclfic Customer Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5639-7560
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com

Frangais Tel: +49 (0) 1 80-532 93 58
www.national.com lliano  Tel: +49 (0) 1 80-534 16 80

National does not assume any responsibility for use of any circuitry described, no circuit palent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




/AXI/V
_ 45V Powered
' RS-232 Drivers/Receivers

[ General Description Features E
: Maxim’s family of line drivers/receivers are intended ¢ Operates from single 5V Power Supply & >
- ;or all R%-_232 arr:'d \|L28'f .2;1h commu?icatgions ir;\ter— (+5V and +12V — MAX231 and MAX239) x
k! aces, and in particular, for those applications where : :
i +12V'is not avguaple. The MAX230, RhAX236, MAX240 4 Meets All RS-232C and V.28 Specifications )
g . and MAX241 are particularly useful in battery powered 4 Multiple Drivers and Receivers
- systems since their low power shutdown mode ()
raduces power dissipation to less than 5uW. The & Onboard DC-DC Converters ()
MAX233 and MAX235 use no external components ¢ 9V Output Swing with +5V Supply R
and are recommended for applications where printed & N
circuit board space is critical. ' 4 Low Power Shutdown — <1uA (typ) B
% All members‘of the family except the MAX231 and ¢ 3-State TTL/CMOS Receiver Outputs =h
¥! MAX239 need only a single +5V supply for operation. 4 +30V Receiver Input Levels %
The RS-232 drivers/receivers have on-board charge
pump voltage converters which convert the +5V input
power to the +10V needed to generate the RS-232
output levels. The MAX231 and MAX239, designed to
- operate from +5V and +12V, contain a +12V to -12V
charge pump voltage converter. : :
Since nearly all RS-232 applications need both line : _ Applications
drivers and receivers, the family includes both receiv-
_ers and drivers in one package. The wide variety of Computers,
- RS-232 applications require differing numbers O Peripherals
drivers and receivers. Maxim offers a wide selection .
of RS-232 driver/receiver combinations in order to . Modems
minimize the package count (see table below). Printers
Both the receivers and the line drivers (transmitters) T . e 1
Bl He A RS 232C and CCITT V(28 specifications. Apstrtimengs s E
; ¥
==
Selection Table
. N No. of No. of @
N::\rt:e b Power Supply Voltage 23:232 RS-232 c:t:::or:::\ts ¥ 4 ;«_:ere;_Sstt\:tt:?wn No. of Pins
rivers Receivers v - sl
|- MAX230 - +5V . 5 0 4 capacitors Yes/No 120,
| MAX231 . +5V and +75V to 132V 2 2 2 capacitors - - No/No 14
+5V 2 e 4 capacitors . No/No_ - 16
+5V 2 Lg2 None } No/No - . 20
+5V 4 0 4 capacitors  No/No_ iy 16
+5V 5 - 5, None X “Yes/Yes. i . 24
+5V 4 <h 4 capacitors ° “Yes/Yes 24
+5V 5 3 4 capacitors * No/No:sr - = 24
+5V 4 4 4 capacitors ©° No/No 24
+5V and +75V to 13.2V 3 5 2 capacitors - . No/Yes. 24
B\ S et L 5 5 4 capacitors .- UlYes/Yes:tio o 44
RO Yo sk (Flatpak)
MAX241 +5V 4 5 4 capacitors o 28
i i (Small QOutline)

:*Patent Pending

S




+5V Powered

RS-232 Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS

MAX230-241*

T

V9° ............................ sEweeaeREens -0.3V to +6V Short Circuit Duration ,
V' vuemm sepensrpssvin posemesmssonsms (Vcc 0.3V) to +14V T T — e s a ey g
g S S . +0.3V to -14V Power Dissipation
Input Voltages : : BERRIR. . .. o sowpossmennnisenssiasssine

TN sEmwsssp s s s sww s -0.3to (Vg + 0. 3V) (derate 9.5mW/°C above +70°C)

RIN eveeerernnrunennraesoreeansesestssscssnsonianes +30' Plastic DIP™g,. . .o ™. e eeveecnnecescen
Output Voltages (derate 7mW/°C above +70°C)

TQUT csssssssssnessanssnsasensas (V* + 0.3V) to (V- - 0.3V) Small Outline (SO) ... M. Weeececctren

2 P S R — Cennsneodes -0.3V to (Vg + 0.3V) (derate 7mW/°C above +70°C) :

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress rnnngs only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specificati is E

Lead Temperature (soldering 10 seconds)
Storage Temperature .........c.ccceeeees 5o

erieeen... #300°C

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(MAX232, 234, 236, 237, 238, 240, 241 Vcc =5V +10%; MAX233, 235 Vcg = 5V 5% C1-C4 = 1.0pF; MAX231 239 Vcc 5V +10%,
V¥ =75V1013.2V; TA= Operatlng Temperature Range, Figures 3-14, unless otherwise noted.) ~ ~

e to

PARAMETER CONDITIONS MIN - UNITS

Output Voltage Swing All Transmitter Outputs loaded with 3kQ to Ground 5 Vv

_ ; No load, TA = +25'C MAX232-MAX233 - -
Vce Power Supply Current " | MAX230, MAX234-238, MAX240-MAX241 - mMA

MAX231, MAX239 ’ |
v* Power Supply Current :’A‘i’\;‘gg{ and MAX239 only mng; "~ mA
Shutdown Supply Current Figure 1, Ta = +25°C pA
Input Logic Threshold Low Tin, EN, Shutdown -V
Input Logic Threshold High I'.'l' 28 v .
EN, Shutdown 24
Logic Pullup Current TiN=0V ) pA
RS-232 Input Voltage Operating Range =80 - . \
RS-232 Input Threshold Low . .. .| .Vcc =5V. Ta = +25°C (MAX231, 239 Vvt =0V) 0.8... AR o
RS-232 Input Threshold High Vce =5V, TA = +25°C (MAX231, 239 Vvt =12v) Vv
RS-232 Input Hysteresis e e ien- Voo = 5V - V-
RS-232 Input Resistance Ta=+25C,Vcc =5V kQ:
TTL/CMOS Output Voltage Low lout = 1.6mA (MAX231 -233, lour = 3.2mA) 'V
_TTL/CMOS Output Voltage High™™ = | louT = 1.0mA poh a1
TTL/CMOS Output Leakage Current EN = Vce, OV < Rout s Vee L pAb:
Output Enable Time (Figure 2)- MAX235, MAX236, MAX239, MAX240, MAX241
Output Disable Time (Figure 2) MAX235, MAX236, MAX239, MAX240, MAX241
Propagation Delay Bl RS-232to TTL
Instantaneous Slew Rate " CL = 10pF, RL = 3-7kQ, Ta = +25°C (Note 1)
| Transition Region Slew Rate. - B O, O = O s -a 045V
{| Output Resistance - Cvn | Vee =V EV =0V, Vout =2V

RS-232 Output Short Circuit Current R

?’No_ta 1: Sample tested

e MR-




+5 V Powered
RS-232 Drivers/Receivers

X Typical Operating Characteristics E 3
TRANSMITTER SLEW RATE MAX239 TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE b .
vs. LOAD CAPACITANCE vs. V¥ VOLTAGE vs. Vcc VOLTAGE *
s B N
Al S0 % [velw B | ® ['he=anfurur - 0
Veg = 5 [ e ALLCAPS £ 47,,F Lol :
a N . af POAPACTORS | MAX 230, R o)
T4 AN 0 ] 7 8 Faaxzs ==
S : ¥
oy 0 I A L= | :
Z , : 1 TpNsHiTTER| b p 1 == el ] h B
> = N ’ = 8 1 ,/ it s — A / h i ,E
3 \ A 2 ‘// 5 TRANSMITTERS | 3 // NE o,
E 2 2 # L b 3
7 E N /’/‘.' P PP '/\// I v *
H ¢ 7 0ED -
| = // 5. Vou
Al | 4 7 5 TRANSMI LOADED
- - 3 4
\ : .0 0 0 0 20 mo 5 6 7 8 9 WMoz 45 an:T s0 525 55
} LOAD CAPACITANCE (pF) < \ % » A v+ ) vam ‘
= V* SUPPLY- VOLTAGE - = . V- SUPPLY VOLTAGE CHARGE PUMP OUTPUT IMPEDANCE
Bty 4 vs. LOAD CURRENT - - - vs. LOAD CURRENT
4 (MAX230, 234-238, 240,241)" 7 (MAX230, 234-238, 240, 241) (MAX230 234-233, 240, 241)° 5
CAPSIA7,F > \ ALL CAPS A7uF 2| MRour + Ry
" -n — i
7 SLOPE = B TNk SLOPE = Ry + S ———
10 r = 8 -
=
9 : = %0 Roup
= P —
s INCLUDES 2 \_ —
> RRENTS Do |2 S : e
T =
- E e —
[ AN =
N
5
e = 5
. | i o
0 50 BB AN E T e eew Betm 3 » s 4

V- DID'PUT CURRENT (mA}

RECEVER
ouTRUT
G = 150pF




+5V Powered

ceb] ™ Vee
v+ [2] (5] GND .
O-0  onn [ Ty
C2+[5] Max232 [w) Rly .
c2-[5] 7] Rlgyy
v-[c] 1] 71,y
T T 0] T2,
2y (2 (5] B2y

16 Lead Small Outiine |

RS-232 Dri ers/Receivers
‘ +5V INPUT
sl | s
. N 18
WAL G, v
LE S i

T2ourf7

TIL/CHOS
INPUTS ik
10

T2m
12§ Rlout
our

T

1 Sk
R

{0}

Rimf13

2
[
-0V
™

+5v
400k
1] LAIT) 3 Tout f14
{41

IpZ-0esXVIN

O oy
. 1A S Ji TIL/CMOS R$-232
also available, -~ ... OUTPUTS 1 . }"‘"‘“
i a]R2 . d = Rm|s
5
GND <
Is
Figure 5. MAX232 Typical Operating Circuit =
+5V INPUT

T2 IN[1]
T [2]
RI OUT [3]
R1 IN [4]
T 0UT [5]
GND [6]
Vee [T

[HESFY
6ND [3] -

€2- [0

G [ElRour, ..
IB1p2 1
= B} T2 007 .47

';.. E‘V- s ;

i

CONNECTION TO

TIL/CMOS
INPUTS

TTL/CMOS
OUTPUTS

DO NOT MAKE {
THESE PINS




MAX230-241*

Figure 7. MAX234 Typical Operating Circuit

&
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+5V Powered
RS-232 Drivers

/Receivers

T‘nmg T @ T
T2yt 12 [15] Tgur
2w I MAXI-AG 4 T4
Tin ] MAx234 (3] T3,y
GND (5] 2] y-
Ve [ 7] c2-
c1+ [ 70 C2+
v+ ] 3 61-

16 Lead Small Outline
also available.

+5V INPUT

8
= e Veo
5V T0 +10V v
1.04F T_.‘_: gl VOLTAGE DOUBLER
1.0uF F b2t +10V TO 10V v-
T U|g  VOSEIVERTER

T%urd i ' 23] R3m

T3qur 2] 2 R3our
Tigyr 2 EARETE
T20ur ] [Z1] SHUTDOWN
* Rz ] MAIXIM 20] EN

R2qur [E] MAX235 9] TSur

T2w [ 18] Rdy

T & (7] Rdgur
Rlgur [ © el T

Rty B
-gND [t} 4] R5qut

', 0,600" Wide Package Only
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