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ABSTRACT
This project presents the development of the design in car park system with new
technology in order to manage the automatic parking system. The hardware part consists of the
using RFID Tag to access in parking area, using RS-485 to connect between server and spot's
sensor and using Infrared to check a car in the spot. The software part consists of the software
which use in the management of the data system for the spot and the software which use in
calculating system for the car park’s scrvice charge.
From the test, the system can work completely. The speed of data transfer between
server and sensor at the spot is 0.41 s per 1 sensor and the correctness of data transfer between

server and sensor at the spot is 97.30 %
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Aduduivesniiu 2 33A0nude FTmiionihnauuimanIii (nductive Coupling n3e
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Proximity Electromagnetic) nU FEasusndunimnan vt (Electromegnatic Propogation

Coupling) ﬁﬁj'ﬂ

g

an])))

Autcono Antemma

Inductive Coupling Propagation Coupling

11 2.12 ns@eassznimiinduada3udeyn

e L é o el L]
matiansuegaatoyatitunaunmenlidioiunarnds 19U ASK (Amplitude
. . . . . a4 4 .
Shift Keying), FSK (Frequency Shift Keying) 130 PSK (Phase Shift Keying) 93vusyny
b4 -3 Yo a [ [
Asenuuuezi@enivinnumnzauiuns nuudazilssian
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IS 129z ns UNIUINdyg b 194
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aduwniez hinffounlasnldsunasfsnnufivesndunmiiufe detaiinuiul awd
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vosnaumazganinindunzilodafiauiiuo aAnudvewaunnidmninind
2.2.6.3 msueganBuayn1 e ( PSK ) HAnn15pIPhase Keying (PSK) 7D A1W04
< A s vy a ] o a o 1A
vuranazanudvenauwive: lillnsdsunlawafszn/aoufie mavesdygiunaidfe
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disfimsnlavuinlasaniizvesiianint Tihilu 0 wSenldousino Ty 1 Maveandus:
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4
89A1) uAzUDY 8 e (0,45.90,135,180,225,270 uaz 315 99A1) lumsuoaaaendoy
dygnudoyadiasaliifudyyuswnidemia 3 wuy Fmsuvy psK sxiidygiasuniy
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A
2.2.7 AAUWIMSUATNIASF VBT LU RFID
o oy : C 4 ., 4 4
Tuihogiinl&msscungussnnwaazilsand ieRinsdimumInAsgIUALBAAY
WinsYesszUY RFID laviimungulng Ao aguiszmalugisiduazusnsn (Regionl), ngu
samAowsSnunilouazewSmld  (Region2)  uazqanwAsnguilsumaaz jueenlnauaz
A r J o { 1] 1
POMAIIAY  (Region3) FwAazngubzmevsdmuauuimalumadenldanudaegiua
vssanlszmaaudn
+ o o A e v [} e ' =
ao1lsimy Anvdvesndummedou i ludanudd duanudihunas
1 - d o W ar d’w
UAztuANUBYINAD 125 kHz, 13.56 MHz uaz 2.45 GHz mudAude uonendisyinaves
v o = ] s = ¥ r i =
uaazdszng Taom Teelimseenngmnaiherduszdioums IFnuduanunaeg siuda

o_ o

189899521 RFID 910

dhua b susve | mstden
truAmaA 125134 kHz 18 th indas wia iho
. susiunTuoddn
(Low Frequency: LF) luszazlng wiaszun
fuviuosaoud
R 13.553-13.507 MHz 3nm VEYR, Sufan e

dwuldds suudssnmiolla

(High Frequency: HF) (10-100 the | wnfieifimuiseg

siniu)
vusmndgets 40({1000"‘"1117] 10-30 vm | 4AudT sousINN
(amigowting .
. duldidnna | wiuanRudy (pallet)
{Ultra High Fraguency: UHF) | 433 MHZ) 100-1000
Dawiaiutdt)
rruarmitutan 245 GHz, 5.8 GHz >30 e aunsollia~u

{Mikcrowave Frequency)

3N 2.13 naag N 1B M9 ¥e932 UL RFID

2.3 RS-485

23.1 msd Qﬁ’l’ﬂgﬂ {Data Transmission Signals)

2.3.1.1 #adauyhiaugad ( Unbalanced line driver )

sdvdggaiidehszunliouged Rs232  fhuszuviiSassduus sduduea

tHouivaions A Arodtusu lumsdefoya ( Transmission Data : TD ) 1ngin3al ( Data
Terminal Equipment : DTE ) Hiu¥iaReuuy DB-25 szdadygnudoyamant 2 Taomsda
T3fUIs siuve Iy g e AU UAITIUNT19 ( Signal ground) T 7 Smudsdeyneglu
aouz idie seRuussiussiiauiiuay  uanidomnsdadoyassduns iusznAonnlas
Turnnuazmay TaoliszAuussdueylutae + 5 v fa + 15 v pfdwaraanms

MauNAIT e RS-232 TavezrinamluszAuns 1@ uee +3 fa+12 uaz -389-12
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RS-232
Iintgrfacy

IHI
—

51 2.14 1aaa RS-232 Interface Circuit

2312 ﬁ’qﬁauuuauaaﬁ( Balanced line driver )

szuvAuatdsdggnuiduaie 2 du pdumaueaagiinnazseduusiu
Frdavzdas siug1a 2-6 V ferinsznin A uaz B ssuvesiinmdeudomons 1o 118u
muninﬁ"lui:uuﬁy'lﬁ'lé’l'“l%‘luﬂﬁfhﬁ'ﬂgmmu?amﬁmu:aaﬁnvm%ya HATIONT 1AM
anudrgneolalugadedweszin  msiadygnadeyaszgniafiouiumons g
nsdsdoyadidan: 185 udaeumilaSunhidya uniugqy 13 Enable signal Fudouse
ssuniaduazmesivea A uaz B fueniyn dadwnsdsdyguniuguiunoumeaiion
Shueniyn 3 venvInmsdeauzasin 1 5o o Wiumesivea Sidyyumuguegly
f01ug OFF %:umuﬁaﬁaﬁqﬁnfu‘lﬁ'lﬁ'wiaa;jﬁ’umuﬁigf.gmuaz‘lﬂmminﬁaﬁmapmi’fwa

¥ A ' . =] -
14 nFoogluaaiue disable nio ti-state

A +6 Vons
8 Pesmmis sible
2
C Vokage
Enable e
\ Permissibie
{ Cptional for RS-422 ) Range
(Required for RS-4853 6 voxs

51/ 2.15 uaa1 Balanced Differential Output Line Driver
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2.3.1.3 @35uunvaugad ( Balanced line receiver )

#3uluszuumugpdezgnidouredsmudedyanudeyauozmuns 198 Tavezsy
aouzvesdag I TasTnnuuandavesssRuus W uRmeduynvesiafy niodn
s¥nameiiuea A uag B ( Vab ) Awaaalugidman dusedulvnaunnndi +200 mv
wonmnualifaomzduaeindmils uazdiivinatosnit -200 mv azgnamualis
ANULATIVI sﬁmmnmmﬁﬂmiaﬂﬂﬂuﬁtytym ( Attenuate ) Fulumoda ﬁﬁﬁuﬁagﬂ
aammn‘lﬁmmsn%”ummlmmhw:ﬁmﬁaﬁwmﬁ"ﬂgwm'lﬁ‘lmhaﬁﬂ%uﬂi1éhn'aﬁa

+-200 mV 89 +- 6 V Tuvmizhins siufidideeglugis +-2 via+-6 v

Vorn = ihpat commen mode voltage
Permssitie enge for Vom -7 V< Vem < o7 W

gﬂﬁ 2.16 1a@3 Balanced Differential Input Line Receiver

23.14 msdai’fﬂgamuumsgm RS-485 ( EIA Standard RS-485 Data Transmission )

Rs-485 Hlumsdefoyaluszvuangad medygnu 1 gooonsoasdeglnsalld
014 256 &1 guavAveIgUnsal 1usEUY RS-422 uay RS-485 Tanymzadiondaiu dmivlu
STUD RS-485 aTaTonuusIAuszn Iodyasuasmuns I8 Win Common Mode

: 4 :
Voltage #39 Vem 1A 1U%33 - 7 V fia +12 V Famnnaiigilnsal lusz uu Rs-422
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T4 oo c natlors b brodh omde vy __..-.—-\
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Seneratog
Pacaiver

Cwreud ground or Cireud sommon

Protestrre ground or Frame ground

GWE ans Crean wire grovnd o+ Power system ground

311 2.17 @R Typical RS - 485 Two Wire Multidrop Network

A v Aa T o lﬂ’l
1 2.17 umasszuumsahenE unmsae ludnuus i two-wire multidrop 91031l
ar - 1 9 : ci : 3 ] " 14 J 5 ci
f’fdlﬂﬁﬂﬂ’ﬂ1.Iﬂ'l‘iﬂﬂﬂ']'lllﬂ11!TI]NV’J‘I’ITHllﬁIJﬁ1UTI\‘IﬁENﬂ1u'IIﬂiﬂ"lUﬁ\!llﬁ1HUﬂ1‘iﬂ‘ﬂﬂ’Jﬂﬁ1Uﬂ
. ¥ v
Tnuategsznhemuds 115980931210 ( temination ) Snldfuszuuiiidasims dedoyaga

HAZIZOEN NN

MR . H }' / Slave
—j =ic ] "y
oS

—t
T——)
T —

¥
e

L
PN T 24
G - Ganarstor
R — FRac#iver
,_L — Circain grownd or Ceout commmon

/75 — Protective groamd or Frirme growund

GG Grafrl W pound or Power© £y sty growsd

31 2.18 uar@a Typical RS-485 Four — Wire Multidrop Network
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11l 218 umAIsEUY RS-485 uuy 4 e Ysznewdiumodwann 4 ¥ uazae
135199 1 18 idnuazmsanaouuy Tumal ( master node ) uazTunAgn (slave node ) A
vesdizAntad T uvesR gAYt umudyg e (Tasnldithumogando) | g 1oz
drdsvesdgnyndrezaaihfiudiuveswunishumodyanudn 1 § Taslums@adniudg
wivzensodaneduaign IdynauadIgnyamssAasesudu Idvmiu Tansodade
o o o A - a  a o & ar Vo ° =1 ar
MudagndrdunSedadeiuesld uaztunsdadenindagaliisinuhiuesin1dfas 1 &
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welidrladmilsdadeniommsmifoyaey  ArgnmduimAe Tuszuues luaunsoda
ToyalaTavdesegluaniuy disable Wi wi-sate dosnINdIINe: IaulomsAndevesda
ndadufvdi  Sedhudedfiem Iimunsosegalnsaliills Tansameduid1 13 ussuy
Aol

23.15 MIAILNY tri-state ¥oagUnsel RS-485 Taoms 19doyna RTS

Tuszuy Rs-48s dumsdsiudoyarmumod iyadoaiuTaondaiuds ifeguns ol
o Qs é ] o A ] o ! o Lo o W 1
dladmidesnmsdideyassiimsisoudeddutifumods  uazezdadideoensinmo
L A L] L o 1 i
duiledsdoyaade Tavdnnninldgunsaiin/dou rs-232 dhu RS-485 nFemsaeynsy

A ar A o L3 L1 = I
RS-485 aofuszuy meldifud i lidyanumunumsds v3oiSondn RTS : Request To
Send 1AUABYIN Asynchronous serial port 1U83¥1 Enable ¥0a@ 296 UMy RTS 1AzD10
fIMUANSMIUV0IY1 Enable Tnof1ATuerous High nSeaedn 1 IHdadredfumivds
uaziimsastoya’ld hldsuaous Low nieasdn 0 MirdidianisAonansinmudy n3o
30N wisstate nozvouldddabunlaivasin 1 dednumodazdadoyadumona 14
L4 : A:idw L= ¥ ar o ] ¥ ' o v o A -:; -~ ¥
aniuluvneniidrdsdife1asvaotn 1 wazredfumods Ardedrduginiesdos

1A3uaeino

kI.22w TI TTLw REASS
& s - Rl Trimugeasr

e ¢ rhyrons eyl RLEM

ey
[
Corrdrs |
g

M i Iwhtwmhﬁl“ﬂ e
Rex ! U petd riars of velies 3 spprezacly

jﬂ‘ﬁ 2.19 uae Timing Diagram for RS-232 to RS-485 Converter
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31 2.19 @Al Timing diagram voawanlfou RS-232 iffu RS-485 ( RS-232 to RS-485
Converter ) 91n31AY (waveform) uamaliifuSenrufanaraniowindygufiniqums
danSodyonudids I Ensble n3o VRTS Alnnaununhdyanudeya (vsp) fiwam
Thiamsgamiovesdoyaludumdniunnfidyaiu VRTS eflurnius low §nfudes
iuleihdgapunugumie VRTS deslivinaniuniidygnudeya (vsp) uienanlén
dayga RTS vzdvailu High foudoyaszgnds uazerdoauilu Low ndmndatingame
u# Fianamsinudinaniiezgninlag software Fivmidhiinuguiuwesaeynsy
Tumineynsu RS485

2.3.1.6 M3NIUANMIAITOYAYDIRINS of RS48S

wanfuatwaBou Rs-232 1y RS-485 (RS-232 to RS485 Converter) LazmiA
9YN3U RS-485 (RS-485 serial cards) 1303 Manlunslddgygudoyaiiiudi enable Ty
Fadfy (RS-485 driver) JUATUAINTAY Timing dizgram vosdygui Wauguaan/dou
(Converter) 910 diagram uam Iuiiiranansfinamilindimsdsdeyaingaoins
ABUNS disable YBIATTH 6'15:u:nm\fuﬁ’u1ﬁu'1ﬂn§'aﬁ'1ﬁqmngﬂ disablefiouiRdiaozds
Joyarle orovhlideyaluduimoggmo]d uazdilivianaiullesi Wszuuaon
nodygrunnduiiiiudoui Inuandeuszfufoyaniedrsudoudethfmodauazsy
Foyad hivuredyauiidunts MM dudeyaludnusn dnfunisimuagianm

o ] 1 L4 1 o A - o d‘ e L :
fnanlimunzay Tasdanaiamfuanueimildsnys idasinsdadoymiug

Va

Bp
) g e
Ll _ b3

[l
Ol Abrd

—
Zme 1 WLagr hare 03 SetoTidd By ofhe dences,
T 2 T g PIeiral OReTined Dy OOMpOnTRs o Sam) Crond,
The storl of thes Iarvil oF SHtETmind Iy’ Tht Fediv «30¢ oL dach e be,
ficte 3 M peak what OF wolbpes ot MpproPirnste,

gl‘ﬁ 2.20 uaad Timiog Diagram for RS-232 to RS-485 Converter
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2.3.2 jtluwuveszuLIATouL
l . ° o A 4
Tuszyuin3eviu RS-232 naz RS-485s luiweimualuwidegluuumsiFonae ms
A ' d J L

PONIUUMSITONADINTUOGIUAINABINIS MIMUNINYBIIZIY

23.2.1 53UV 2 M6 UAT 4 D0

szup RS-422 1§ 1 genedmivusazdygio wu 1 geedmivaeds , t gaw
fmivmosy uazlunnansgionndl 1 gaeMmifinaugumsM mi-state ( handshake line )
Tumsh mi-stated v03 RS-485 Uanuenusambins Su-dwdeyarumodygugifoadiu
TnSoldnvuzmsdomsuuy Half-duplex jrimumsiyovseludnyuz 2 moezvivaa
' ay & ¥ 4 ¥ ' > ’
mignlumsdouaeszuuldnionnldmeoioonn (modygu 2 mouazmonsa 1

» »
mw) Tunshouvy 2 movesgalnsel RS-485 exfidedmuamsionseiauuumelunas
F ' v i Y l ¥ o
mouen lumssousnomolusziitage A uaz B (luunasumuare - uaz + ) i
4 v o y & ' ao 7 da 3 o @ ¥
weussidfumudanisieusouuy 4 mwesiiva A uaz B Mandadaazdisy dldmuiso
13 3o o e ] L 4 o » <y o o
dateyaldfumsulaormeo 2 dunazdefoyanduiuaudn 2 mo monssdaiiume
Ao o o v ) b 4 4 < [ [ o -3
aanudgasszyuiuiiudea ldiugadradalumssnmssduus idunsuueunie  vem
ussunSaszniemedygousszduiouiuaons1as) sTunannsanus wWunsureu
) P ar : o o o o ' [} ) - o ]

TWnamite AaiududiudessmnusnudinanIdeglugreniglnsaisuld Hlaitimonsd

TuszvvezimMifadausuniu (noise ) uazszuues Tulinauiung

- Crcit ground o (ROt Coveedn
— Profactve ground of Frame greund
—— Crean wim grownd or Posc rpuem greund

jﬂﬁ 2.21 uard Typical RS485 Four — Wire Multidrep Configuration
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. .
¢ 1
| Terrinsbon reridery Abet oy enlr — :
1

(Y \ '
Y i

r” H-; >

G — CGeonerwor
R Receiver
-ér - Crtud ground or Cirgud common
/)7 — Protective prowd or Fravmd ground
GWG  — Green wire grand or Power sysiem ground

gl]‘?l 2.22 u@ad Typical RS-485Two — Wire Multidrop Configuration

»
2.3.2.2 m3aev2Uaw ( Termination )
- " : ] " a a 4 3 v fa A ] »
ssuunTimsapvIUmonTomsdeduRuauS (R) 915D uea 1o Y
Y- | o o [ a o L - | o [] a = ]
aduRAUSaLgadiuszr BuRtauduol InaafuBifuausvesmods SduRuaus i
° [] o o — /A o ] - a
augadezh i Tnaalildsudygufiauysaiiosnndyguundnufansasfoundy
molumuods A1duRuAUTYBIAIN LA (source) , BURUAUTUDIAUNY ( transmission line )
- | - 1 o " a @ r ] : z o
uazduRinaugyes Inaala widuez Tiiamsozfounduluszuy utamsasdninmiufide
. .' o o o o e e F1 o o
JmtumsuInaaldtudads Mmldnsdaddudounniu | suiludeafounaams
ar o -~ ) 1 3 3 o o U o 1 :
Tuda  wazmsfudanSeudluszuneeildondu  asdafulehamsmnsdedadaw
v e o > a &
n3'o hivusgiunuemvesmuondiauazsandoyalussuy w3dnN1IMilaDI19g9In
. a9 ' a ‘o Yy o ] : A o
Propagation detay tilfmioonnnuea 1 in Lisududeslinisdoinlmoiieanndaynnu
W o @ a 9 P - Ve 1 "
vzerzvioundu Tundumeulivueieoaazmoldludiqga (damp ou) Salulinadenissu
9 Y ] :: ’ a o4 P ¥ 4{4 1 2 c;
Yoy M35UY0I "UART" sziemfnegasinanvestindfeiuilunminiinnugndesiiqa ms
»
HIA1 Propagation delay fhu1m'lﬁ'innnaf_\ms:mnmmunmmﬂmaﬁu Propagation velocity

¥
~ ° a 4 an v []
vosmuniia Tavszgnimuanndrdadaiiniedluedie 66%-75% voanus ue
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Ry 120 chens

129 chrw

Lo

T ¢ 100 nF

Paranst Terminahon . AC - Coupted Taimination

gﬂﬁ 2,23 uaA Parallel and AC Termination

2.3.2.3 M3 ludaluszvunievio RS-485

iionn Inuseglulnuaveanissefudoya vioeglumoius idle ( idle state ) 9z Najdi

dadalaman  (active) nieiTonegluaoin:  wisae  modewzegludnpuzSond

Unknown f152A15 3AUv0sB UM~ #2351 ( A uaz B)iA19g1us4 + 200 mv. szAvanin

EINYeIAIT VAR IBIiNgaM iy Rosapusady ide Mimnzausuiiudoaiings

» »
doanudumuiiSoninnuaunuluda ihsenindd B #u s v. ueSundt pull up

L d
resister (taz 1aAAMUAUIZHINGD A FURT1IANTEITUNT Pull down resister JUAMALAAY

msasanuA MU lusmdudasvlussuuuuy 2 e SMSussuuIUY4 TuzADRY

o Qo N L 4 3 I o ’ : -]
Aummudifudsy  smadumulusavusgiunssednlaonazs o Tnualuszuy

. a Va1 A d W o ' ' Wa s '
n‘l‘iﬁ;‘Nﬂﬁ3“'(11”9'“1"uﬂ1|ﬂUQ“ﬂnﬂ:iﬂH1lliQﬂui:"'n\'lﬁ'lﬂﬁﬂ A lins B 1“1.|ﬂ'|1.|'|ﬂﬂ'rl

200 mV

T
Enable

SYV

UM 224 vamamsluda
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o 1] =2 é L 1 1 o ﬂ'
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= ° 3 ° L3 () o ¥ a 9 v
&ruvaezaunseri iz ifediausiud s Imfamsumluszuuau
QATINNTTY
g iy - ‘ - & a ' &
IBULIB DT (Sensor) ANUNLIUND ﬂ'liﬂi'mfﬂiﬂ'liI'lJﬂU‘llll‘lJadﬂ'lﬂ‘U'lQﬂﬂ'l]'Ni]U'l\l L]
' = - o - (J 9 L P A
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Tans A 3im 1,51,
,>T

A1M1215A UM Thermistor

Ra > Ry
T,>T

L

>
Q“cv‘

[~

31 2.26 naaIn A IHMU R) kilanagamgii (T)
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v A LY o 1 kY n’; 1 aan o J ] =
Arnasndu Iddinannudniutlusmaeidndoranuidiusimsulfounasves
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- UgunmusausnaNuuAnA 1Y 1A
- anumind lumsasissugy
2.4.1.2 lAvaadms i uuaaazddutauas luadasdum
ar o 3 el 1 . - . o 3
- mmaﬁ‘imma%:hqﬂn‘stumsunn Photo Transistor 139 Photo Diode N1
fiasesuuamaziauiiudygnulnih

o

a a = 3 [Y) -~
- ganudaues tnmolssinnatunu fe

=

aw W a A o 5 1 Ay a ci ' -
'Hﬂﬂﬂ!ll]'ull.lﬁ nﬂuwmmmmumqunﬂu UUBLTUATINVIAY LAz UUUIA
¥ 3 q9Y o [ w do Aq Y o o o VoA r] 3
foutalngldmdinuunn  wallegiiundelldegiuaiaddmasiufiernmemslFanunme
nuy

¥noA LEB (Light Emitting Diode) vasna LED Wuginssinuiiauaaniivinadng

»
=1

Amumuga douldiumn luadaddueasguing LED wiswfiamuuasinldseonuidsii
LEB UuMer Infrared 931iuuey Infrared Mlinaiuenaniueglugis 910 - 950 nm.
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A1319M 4.1 nvaamil¥lumadaoya

s = 1 = g = i =

1 3.485 26 3.875 51 3.766 76 3.781
2 3.547 27 3.609 52 3.797 77 3.781
3 3.454 28 3.641 53 3.828 78 3.704
4 3.625 29 3.750 54 3.641 79 3.922
5 3.672 30 3.610 55 3.812 80 3.718
o 3.609 31 3.688 56 3.843 31 3.765
7 4.391 32 3.719 57 3.812 82 3.890
8 3.782 33 3.828 58 3.781 83 3.578
9 3.594 34 3.766 59 3.640 84 3.609
10 3.485 35 3.860 60 3.812 85 3.719
11 3.547 36 3.875 61 3.562 86 3.875
12 3.765 37 3.041 62 3.859 87 3.609
13 3.515 38 3.735 63 3.547 88 3.750
14 3625 39 3.672 64 3.688 89 3.781
15 3,593 40 3.687 65 3.890 90 3718
16 3.704 41 3.734 66 3.734 91 3.734
17 3,734 42 31,594 67 3.860 92 3.781
18 3.781 43 3.641 68 3.672 93 3719
19 4.047 44 3.828 69 3.781 94 3.797
20 4.109 45 3.594 70 31813 95 3.734
21 3.766 46 3.797 71 31.969 926 3.625
22 3.750 47 5.281 72 3.906 97 3.703
23 3.766 48 3.703 73 3.844 98 3.734
24 3.703 49 3.657 74 3.782 99 3.828
25 3.812 50 3.625 75 3.672 100 3.828
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A3 1T 4.2 (7B) nrawna NI umsdadoya

s ) = ) s = 15 )

101 3.656 126 3.813 151 3.625 176 3.406
102 3.625 127 3922 152 3.500 177 3.547
103 3.797 128 3.750 153 3.656 178 3438
104 3.671 129 3.797 154 3.594 179 3.594
105 3.656 130 3.735 155 3.328 180 3.719
106 3.812 131 3922 156 3.656 181 3.407
107 3.641 132 3.843 157 3453 182 3.485
108 3.766 133 3843 158 3.500 183 3.765
109 3.921 134 31734 159 3422 184 3.844
110 3.719 135 3.859 160 3.343 185 3.875
111 3.750 136 3.750 161 3.469 186 3.844
112 3.609 137 4.000 162 3.469 187 3.750
113 3.813 138 3.625 163 3.562 188 3.562
114 3.875 139 3954 164 3.562 189 3.797
115 3,750 140 3.828 165 3453 190 3.719
116 3.672 141 4.000 166 3.453 191 3.859
117 3.719 142 3.828 167 3422 192 3.906
118 3.797 143 3.891 168 3.469 193 3.625
119 3.781 144 3.547 169 3.532 194 3.765
120 3.750 145 3.782 170 3.594 195 3.828
121 3.735 146 3.766 171 3.859 196 3.656
122 3.719 147 3.734 172 3.546 197 3.859
123 3.578 148 3.656 173 3.531 198 3.766
124 3.671 149 3.797 174 3.547 199 3.782
125 3.953 150 3813 175 3.437 200 3.672

B2
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n.1.1 anlszuraka (CPU) Uvia 8 1in

A.1.2 Timioanudimolu 128 Tud (RAM)
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n.1.4 UAWVAVANTY (Timer/Counter) ¥U1a 16 Ta 8gnulu 2 21303

n.1.5 aovoonasanusimousnTUsunsy (External Program Memory) 19 64
lalud

n.1.6 ABUIMUIIANUSIMOUBNTDYA (External Data Memory) 14 64 filalud

n.1.7 TineTRDUNAIDIANA 4 NOTA 13D 32 1in
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M1319h 0.1 namamsnSouiorluTnsneuIns amesaszga MCS-51

Program Data Timer/ | VO Speed External | Pin Count
Device énan Memory Memory | Counte | Pins (MHz) Memory
rs

8031 Intel No 128 2 32 3.5-16 Yes 40
8051 Intei 4K ROM 128 2 32 3.5-16 Yes 40
8751 Intel 4K EPROM | 128 2 32 3.5-16 Yes 40
8032 Intet No 256 3 32 3.5-16 Yes 40
89C1051 Atmel | 1K Flash 64 1 15 0-24 No 20
89C2051 Atmel | 2K Flash 128 2 15 0-24 No 20
89C51 Atmel | 4K Flash 128 2 32 0-24 Yes 40
89C52 Atmel | 8K Flash 256 3 32 0-24 Yes 40
89C5IRB+ | Philips | 16K Flash 512 3 32 0-33 Yes 40
89C51RC+ Philips | 32K Flash 512 3 32 0-33 Yes 40
89C51RD+ | Philips | 64K Flash 1024 3 32 0-33 Yes 40
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.22 11 Vss 14A0f1N317U4 (Ground) ¥83521Y
¢ ° ¥ _ o A o ¥ o o a4 Foe W
n.2.3 viwesa 0 Mamld 2 dnvue Aevhmimiluimasheg iadoya (Address
>
Bus/Data Bus AD0-AD7) d 3 uminsauiinouen ms 1%31uAsAona 8 1199Inesa 0
»
dudAumusi 10 i Taleru 13U Vee &0 iSondrdmmuiidn ddumuyady (Pull-up
. A o 3 s a Pl
Resistor) wiavimhndlunes ADUNA/IDIANA
n.2.4 wmesa 1 vimhiidiuwesadunaioidna 14918 Tao hidesdedrdumu
o f Ao 9 [ L] 14 o b b o o
wasilniwuen mszhiidadumunasiogaioluudy dmsumsldaunesa 1 fhunesa
o T e LR kd
10 1ARAnY Ao tives YIvvsIunszUadIL
3 ° L 4 o v . o 4 AN s ¥ = L9 A4
2.5 vinesa 2 1914 2 dnvazu@oafunesa o Apkmihnidthnimaviiog
o ' o A o 3 s - o
(Address Bus A8-A15) A5 umianuimoueandenmihniunes Adunaiodnya
dmsumslFaumesa 2 Wunesawianams dsiiMessiovonunszuadao (idesred
Aunuyadl)
s ° Y _ o A o ¥ o s o o o
1.2.6 ¥IM03A 3 111914 2 dnvuzAmimhiidunesasunaieidns vai
¥ A {I s 2 v @ ¢ ¥ 4 ¢ yﬂ o .
wminnifunesaerdnanisastiviiesate uensniineia 3 fagnlsthindyguaieg
fano il
- P3.0 n5091 RXD undunaiudeyauvueynsy
-P3.1 w5091 TXD Whuvusdnadsdoyauvvoynsy
-P3.2 w30 INTO 1iundunasudganadadimiz o (nterrupt)
-P3.3 #3891 INTLiflundunaiudyasdadne 1
- P3.4 13091 TO huvdunasudyis dmsudiunardniv o
- P3.5 WS99 TI Hundunasudygrudmsudsunadniu 1
-P3.6 n30m WR Hluvieanadmiudadgaudvudeyanimioanuioya
= o & A & ' v a0 ) o
nouen w3owoudoya lilfawesanvoiiy ¥aeg lutiuaviiogueamiion1 s (Memory
Map 1/0)

o [

-P3.7 w5091 RD Huvnednadmivdsdagusudoyanmiionnuiiniouen
] i a8 4 ¥ ' 1 ] e
n3eomdsyaninmesanvnuiy Fegluviuavioguomiiunaudi (Memory Map 1/0)
0.2.7 W1515A (Reset) 1Tuv1duna 198 mTuS@a (Reset) TulrsnouTnsamns vz

° o Ay a o "y 4 .
‘“’lﬂ]‘i'iﬂm‘ll‘luﬂﬂ\nlﬂﬂ‘i]ﬂlﬂu “1” aU19UBY 2 TDUVIATOI (Mackine Cyc]c)
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1.2.8 91 ALE (Address Latch Enable) ALE 1iluvuowina 1duonimaviiegiv
1ierdoyn (AD0-AD7) veanein 0 IWdaszdeiu Tauaevl ALE Auvuaaguesled 7415373
Tuvazinaud v ALE deaedn “1” wosa 0 ﬂzni‘luﬁmmﬁﬂﬂ (A0-A7) lazii}ov1 ALE d4
apdn “0” noia 0 sidhuiadoya (D0-D7) (ALE : “1” Address , ALE : “0” Data)

.29 41 PSEN (Program Store Enable) 41 PSEN ifuviie1ana szdsasdn 0 e
TuTnsneulnsamesdesmsoiudeyaninmizonnuiillsunsumouen TaonAvzdou
PSEN fiU%1 OE (Output Enable) ¥aemuoa1us1 Tilsunsunsusn (EPROM)

1.2.10 41 EA (External Access) 1 EA ifunduna 14idenmicoanusi llsunsy
MyuBn (External Program Memory) n50mulu (Internal Program Memory) nafeditlou
apsmiilu 07 ifeidenldmizennus Tusunsumouen nieddlouasindiu <17 modonld
miauslalsunsumolu duthuwes 8031/8032 v1 Ea wiilu “o” e a1z il
weanui Tdsunsumolu

f.2.11 91 XTALI taz XTAL2 ffundyanafildahedyaiamnin Taodnd
mululylnsneu Insamesasz ga MCS-51 HinesAntiadygnuuiiniegud) ifivws
A3 aNa (Crystal) enwsnad ndygnannim1a uaddssmsadadygrenninenies
muusninins ot 18 Taons Heudaananinmoinaevendnvdygie XTaL §14
dundyyiu XTAL? siidyauas 9 uiu XTALI FaiitiloanIniivl XTALI taz
XTAL2 fiuenina (Not Gate) aoagiinoluTaofivn XTALI sziiludunavesuennn daufin

XTAL2 suiifuianavosusaing

c2
)} , XIAL2

+—i0—

i

re \
Gt :
k -

11 n.3 naaamsnenIane i MCS-51
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Bit-addressable 8¢ lutruaviieg 20H-2FH dunguiimmesnaunsaldmdaluszd

1in18 195D General Purpose RAM aglusauaviieg 30H-7FH Whuavhegfiannsaihilé

v » » ) [] t 4 » ¥ [ 4
a2 uenswiidaldwuimisonnui lueeegiiun 1nihuuivesd¥auan (Stack

Pointer : SP)

g
FHIATN
(RAM Byes} (MS8)

"

IFHI T | EID]TT |BliAa| W] %
EBy T MBI IR0
DRI f 6F |62 | 8D | 6C | OB | 4A | 0 | 6B
M| 67 (68 |65 | &4 |65 [ & |6 ] 60
IBH{5F [SE D | 5C [SB|3a 2 | 38
AH{ T 1M1 | 3R )5 50
SMH]AF (48 4D | 4C [ 4B |44 | W | 48
MBHI &Y Wi | H |3 a214a| R
2T 2F §5E 13D [ AC | 3D {JA | X9 | 35
MH| ¥ | MW |12 2| ]
XH} X | |D|X |XB|2 » | @
MHE| 2T | |28 3 3 |2 jn|o
2H| IF JIEE|WD | [1B|Af WP |8
DA T ) B | L5 | 1 2 |te
2IH | & | oc | OB @ | o3
XA 0T o8 o5 joa 03|00
1re [

LM 3
15R
18 v

A
108
[ 3:1 3

Uy g
EH
oH ]

[LIEL B
ooR

5. mvflaglaveain oarp

PR
wrivgandy
HURRATHIV IRBATE
{direct byt addrez:)

OFTH

of OH

CASH

21

cax

(MSED mi'ag"n.lia:ﬂn

g Ifolfslﬂ]nlfl!l‘llfb

w[w ==l =] ]=

S [= oo ===

T ==l=l=]=

== ]

e

[e5 ]

==~ [<[~]~]=

e [= =R [=]"

T

aRDNOEEE

TR

» 2uisalevadizmarisiuaws (TR

317 ns uaaslassadrenienusdeyenwiv

smmes
{Hardware Regitwer
Syebol)

P3

SCON

FLE S .

n.3.4 33emA3 WanFuIn M1z (Special Function Registers : SFRs) dyfiiavhoy 80H-

FFH 1wz daas il

» »
- Po (30H) HhuS3masidmivtaviiognaia o
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»
- SP (81H) zﬂus‘imms’ﬁm?nwmummt‘hﬂtmn (Stack)
- DPL (82H) ihiS3mans 8 ina13vess 3maes DPTR
gy o o ooy o Skien <
- DPH (83H) {3 3aumes 8 Tinuuvesismans DPTR Mil¥59mans DPL uazDPH
> 2 4 \ - o an :
ez ldsaviegueanisarusmansuenuazmolu Tavmniimaesfaaesdiin
@ o o ) YA 1 an o
dszrouiuniusimmesvina 16 ia uns 199031 S3maes DPTR
- PCON (87H) Power Control Register 19mgamsyiamivesluInsnoulnsaiaes lay
¥ o = - Yo o 4
wnyawdggranninimiemuguns 1M Iddweslu TnsnouInsaaes
TCON (88H) Timer/Counter Control Register U3 3maain19aruqumsiavesdrdunay
Ay
; . qa sig 9o 2t
- TMOD (89H) Timer/Counter Mode Control Register ﬁ‘lua%ﬁma‘mhmnummmn
(Mode) N3 M 191UIBIAITUINVAINY
» .4
- TLO, THO, TL1, TH1 (8AH-8DH) thiS3maein1Hdudnaslfiny arsurnavéniu
0 uaz ATVNAVANIL |
s o yd’ d' ¥ o
- P1 (90H) i3 Senmasnl¥maviognosa |
- SCON (98H) Serial Port Control i3 3maosniFniuqumsianuveanesaoynsuy
- SBUF (99H) Serial Port Buffer 13 3mansindoyanideanniamaiaoynsy
aa FETE N
- P2(A0H) fhi3Seumainldhaviiogwosa 2
an s & ey @ @
- IE (A8H) Interrupt Enable s Smnesndousamesenlfiin s dadmas
=Y A s’-:l’ - v o
- P3 (BoH) hi3SamesinidFavheiwesa 3
- IP (B8H) Interrupt Priority Shu3 Smaesd mivdadiduanudigesdyau
asanae Tunsdinfanisdnsamzdouru
] »
- PSW (DOH) Program Status Word 1ilu3 3mansn 117 um182119% (Flag) A1 9 t9u 2
» » L4
13¥M1INA (Carry Flag, Auxiliary Carry Flag), ﬁmﬁquﬁ (Zero Flag), AIUIBNI au
[] »
(Overflow Flag), ian12zH3of (Parity Bit) wonvinildalilia RSO uaz RS1 dmiudonuuan
LG

- ACC (EOH) Accumulator ifu 33mmesnani 1§ lunisilizinadoya

- B (FOH) 1hi3 Senmas 1dd miumssromstsznadoya

n.4. minanldsunsu
mswannTsunsuvuluTasaouInsamed Mcs-51 annsowann Tlsunsy'la 5

-
My Ao
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n.4.1 PV (C Language)

1.4.2 MUMOMFBHUR (Assembly Language)

n.4.3 munhania (Pascal)

n.4.4 NUVTN (Basic)

n.4.5 7181 PL/MS1 (a1 Iao Intel)

TuaezRannTdsuns ué’humuﬂﬂﬁﬂ1u§11ﬂu5muﬂammffuq Tdlusandea
(Machine Code) N303H AR U (Op Code) c?aegi“lugﬂmmgmﬁm lumswlalsunsu
amnszdugadiusimadosez WiudalusunsuiiGoni aonlmaes (Compiler) d M3y
PYBT HOETULR (Assembly) 93 WaaulaTalsuns uilGen) uemsmuans (Assembler)

A = L + o
NMYUR B\‘lﬂ1ﬁ5ﬂﬂ1i!lﬂﬂllﬁ")ﬁ1ﬂ1iﬂﬁ!ﬂu@ﬂuﬂ'N'JUﬂ'ﬂlJ‘il'lTll‘ii!ﬂ‘i )

CSEG AT 0000H

0000  90FCO3 MOV DPTR,#0FCO3H
0003 7489 MOV Az89H
0005  FO MOVX  @DPTR.A
0006  9OFCO0 MoV DPTR,£0FCO0H
0008 7401 MOV AFOIH
000B 23 LOGP: RL A
000C  SOFD ™MP LooP

END

ﬂl ot ] =4
51l n.6 nrassneaUsunsumumemANTd

[TT1T 311 FFFFH
' ,
] *
3 L}
3 ]
] L}
FoR- [1]1fajtfaitjofe 000DH
soM {1]|olejojojojoloj ooOCH
230 |o|ofijolofo]1;i1 000BH
0lH |ofo]0]ojolojoOi1 000AH
744 [o1]1]t]o]1}0]0 0009H
oot jOjo/ojojojejo|0 0008H
Fchojafijalafr]ijofol ooomH
90M §1j0I0|1i0]|0j0[0 0006H
FoH [1]1i1]1]o]ojojo DDOSH
gsH fi1lofofols]ofof1 0004H
74H [Oi1j1[1|0[1]0]0 0003H
63H [O[0(0(0JO{O{I|T 000ZH
FeH J1fti1]2f1{1iofo 0001H
90H [1[0|0[1|0}G|{0f0| oooOH

31 0.7 nramuydrnesvestoyanignussgaentionnud
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EMILIR Ree 33007

MAXIV

Fail-Safe, High-Speed (10Mbps),
Slew-Rate-Limited RS-485/RS-422 Transceivers

General Description
‘The MAKI0BO0-MAXIDE9 high-specd Hanscaivers ior
RS-485/RS-422 comimunicalion contain one driver and
one receiver. These devices lcatuc {ait-sale circuity.
vehich guaraniees a logic-high recenver cutpul when the
recdiver inpuls 21¢ open S sharted. This means thai
1w receier oupul valt be a logic high | all ransmitters
cn a lerminaied bus are gisabled {high impedance).
The MAX3080/MAX3031/MAX 3082 leatwe reduced
siewirale tieors that avininuze EMI and reduce rellec-
ticrs caied by impwopcar Iy (erminaled cables, allowing
errer-irce data ransmission up ic 113kbps. The
MAXIDBUMAXIDE4/MAXIVEBS i highes civer out-
Pt slewverale s, alloswing ransant speeds up o
Lo0kbps. Fne MAX3IDEG/MAX3CE7/MAXICEE's drivey
slew rates aie 2ot limited. making ransmit speetds up
1c 10Mbps pessible, The MAXICE9's sicw sate is
seleclable between 115%bps, 5064<bps. and 10Mbps
by ariving a selecicr pin with 2 single threc-state
criver.
These ransceivers typically diaw 375pA o supply
current vien uiisadod, o when fully ioaded with the
drvers drsabken.
All devices have 3 1/6-unit-lcad receiver input imped-
ance i aligves up 10 256 ransceivers on ing bus, The
MAX3IDE2MAXIGE5/MAXIGES are inteaded for haif-
dupiex communications. while the MAY 3080/MAX3081/
MAXI0EIMAKIVE4 MAXI0EEMAXICET are mended
o jull-duplex comimunications, The MAX3089 s suice-
table between nab-dupies and {ull-duplex operaion. 1t
alse features independently fvogrammabie recciver
At FAMSMINEr MUIDLE PHASE via SeN2aie pins.

Features

¢ True Fail-Safe Recshver While Maintaining
ELATIA-485 Compatibility

+ Enhanced Slew-Rale Limiting Facilitates
Error-Free Data Transmission
{MAXI030-MAXI085MAX3089)

+ 1nA Low-Current Shutdown Mode (except
MAX3081/MAX3084/MAX3087)

+ Pin-Seleclable Full/Hall-Duplex Operatlon
{MAX3089)

+ Phase Controls to Correct for Twistod-Pair
Reversal (MAXJ3089)

¢+ Allow Up to 256 Transceivers on the Bus

Applications

UGS

1R5-422/RS- 485 Conwm
Level Tramshers
Transceivers for EMI-Sensitive Applicaticns
ausirial- Conid Lecatk Arca Nebvicrs

Ordering Information

PART TEMP. RARGE PINPACKAGE
MAX3080C HD 0 Cle  J0°C T4 Plansticc OI1°
MAXIUBOCSL UCw . 70°C 14 5O
MAX3080LPL 40°Cw 185°C 14 Plaestic; DI
MAXS080LSL 40°Cw +85°C 14 SO

Orziering information continued on last page.
Selection Table

Stew Low- Racetver/ | O T ] Indusiry-

Parl ':::":' t::: Rate Fower Drivar Current On C::n S!lndl::,d
(Mbps) Umited | Shutdown | Enabls (A} Bus Plnouwt
MAX3020 Tl 0115 Yis Yes Yus 375 256 14 75180
MAX2I81 ha 0.5 Yus Ny Ny 375 256 8 75179
MAX3032 ot amns Yes Yes Vi 375 256 8 75176
MAX3083 et 0.5 Yes Yes \( 375 256 4 75180
MAX3084 tul 0.5 Yes Nu No 375 256 8 75178
MAX3085 bt 0.5 Yus Yes Yes 315 256 5176
MAX3086 tull i Noy Yes Yey 375 56 14 757180
MAX3087 Tull m 1] No Nu 315 256 8 75179
MAX3083 181 0 Nu Yus Yes 315 256 15176
MAX3089 | Seleutnlie | Sekclable | Sekacbobke Yes Yes 375 256 14 7580

“Pr-comprnivle with 751850, vl eduionit katres inplemented g peis 1 6 8 and 13,

MAXAMN

Alsxim integratsd Products 1

For free samples & the latest iiterature: http//www.maxim-ic.com, or phone 1-860-998-8800.

For small orders, phone 1-800-835-8769.

3N 2.1 A3 Datasheet IC Max3088
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MAX3080-MAX3089

s Conual Inp Yol tﬁE LL)...

Fail-Safe, High-Speed (10Mbps),
Slew-Rate-Limited RS-4851R3-422 Transceivers

ABSOLUTE MAXIMUM RATINGS

Suppdy Vukage IvVeg) .. VY
v 0.3V W (VCC ¢ 0,3V)

St hpad Ve

(1F. SKL X, RXI’)

LDrives lrgrol Vollaag: (D)

Drivs Oulput Yllaage (A B Y. £

Rekiven oo Yooge: (A, B) ...
Reeiven g Vubge, | ull D\.lplrx(f\ ]

Reeiver Ouga Vonge {RO).

. 0.3V w (YCC « 0.3V)
- 0.3Y i (Vee 1 0.3V)
13V

. 0.3¥ w Vec + 0.3v)

Curiuuus Prawea Dissigaion
0 P Merslic; DI? (e i 5.0%aW/"C sbove 1 70°C) .. 727w
0 P 50 (Ueiste 5.G8mWr C nbove + 70°C
T4 Pin s BIP (desiate 10.0m W5 C above o

....667mw

14 0 SO (et 8330w C sloowse « T0°C)..e
Opeartiny Innpuuluv R

MAX308_C_ 0Cw :70°C

MAX308_L_ 40C w 1B5°C
Slue st Iu:npr!hlurr- Riwmge 65'C w »150°C
Lead Deipmiadure: (Sutdeing, seneen 1 300°C

Strarsme, Dopor foror BN oo AL AT m RASngs” Ty (rasin SArmannes Snagn 0 6w rinde THhees St sioweds ratirys only, andd Aovrionst
ORAIE ol B e W Rsa (7 MYy GORr CONFIDr, By X thermn i ScEbe in e QpagE e i of e speclrne s o A Ty Fapomae 1o

b meriream ing ¢
DC ELECTRICAL CHARACTERISTICS

2o axtiined prerl may affort devicn iy,

(YEC ~ 5V 255 1a — ININ W I MAY UNTESS U0 1wt IO | ypical vilues alie sl VEC = 15V od g = 0 257C.) (Nae B

PARAMETER Ismaa | CONDMONS MmN TYP  MAX | UNITS
DRIVER
LT enalisd Lrives Outpat .
{1 toesus) Yapi ligue s 5 v
ligwe 5. R - 500 (RS 422) 2.0
Lii e pratiodl Drives Output ¥ v
i v 02 [ Tigme 5. R - 270 (RS 4085} 15
Creanee in My R of
Litl e enlad Ouipnd Vol e aVop ligae 5. R- 500w R~ 270 nz2 v
{Nue 2}
Orirexr Curnmen Mous Outpnst . - N
vorngs: Yoc ligmeS.R- 500w R - 270 3 v
Clmimg: inMaguk: of aVpc | ligue 5. R - 500w W - 270 02
Caxarrmn Muode Volloue [Noe 2}
gt 1 ligh Voitage Vi) L. 0L RE, nF1Xp e 2.0 v
Toped Low Vil W) bL. DL RE B e e 0.8 v
. MAXSOB0 MAX 3085, ared MAXIOHES willy p
U gt Diypstenends Vhrys SKL - Vo o umurmieing 100 my
SKU Iyt Garesd W1 L%, DLRE +2 A
i
ot Lain Wz | 1UF. TAP. RXP. cheired pu diwn ) 40 s
gt 1ligh Vullage ViHz RL Vee 08 v
s Mg Vol Vimz | SRL {Nole 3 0.4vce 06Yce] v
bt Low Vg V2 SRL ne v
SRL - vee 75
RL frpan Cona ;
SRU hpait Cusva W RGN e D) 75 "
by Cuntek (A urt ) - LL - GRL. Viy =12V 125 ~
1 ed LDupslex y Yee = GHD o S.25Y [y - 7Y 75 s
Cutpra Lezgonm (Y 1 £) 0 DL~ GNL, Vi -T2V 25 "
10k Duplex Vee - GND o1 5.25V [ vy < 7V 0 L
. ] V5 Your SYee 250
e ivea Shul Ciewldl Output Voo OV = Vour 127 250 mA
Cunrerh (Nute 4)
oV Vorsvee 425
2 MAXLM

U7 v.2 uoAI Datasheet IC Max3088
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Fail-Safe, High-Speed (10Mbps),
Slew-Rate-Limited RS-485/RS-422 Transceivers

DC ELECTRICAL CHARACTERISTICS (continued)

VoG — +5Y £5%. 1a = g Lo Fuaxe urless otherwise noled. Typical values ae d Vos < 5V ord Ty < 1 25°CO (Noke )

PARAMETER [srmsod | CONDITIONS [ N Tre max [ wars
RECEIVER
Ruoceier Uilierentil threstold gy | vcvgiay a0 2 a | mv
Vollayge
ReC vt MIDuL | lystetesis AVTH 25 mv
Reteiven Ou\pulligl Vullage You 0~ dA Yp - 50mY Vee 158 Y
ReCerer Oulpu Low Vollayge VoL 10 = 4mA. ¥ip - 200my 0.4 v
Ihree Sate Output Cunterd ol N
Kt e IoR 04Y SVo $2.4Y 17 (T3]
Receiver bipd Resistace RIN WEVaw=izy 95 3]
Rt e Output Shart Circuit
Cuarsent lom | Vsvro<Vcc 7 195 mh
BSUPPLY CURRENT
Nu toed. DL - Veo 430 3]
FE - LI - GND pA
w Vce. SRL - Ve BL - GND ns 600
Supply Cuent icC
Nu toexd. DL - ¥eo 475 ‘1000
FE - DI - GND pA
u Yoo, SRL - GND UL - GND 420 800
:;x;:ly Current in Shutdown I DL - GND. ¥iie - Yoo ooat 10 A

Note 10 AB cunents nlu e devic e ane pusitive: ol canens os ol te device e negativie. All vollages ate efeiied o device
ground uiiess olmrvwse oted.

Mote 2:  AVgp and AYoc @ e the chianges in Vop and Voc. Tespedtively. when e DL inpul chionges sioke.

Note 3: e SRL pin s imes reity binsed o VoC/ 2 by » 1000 00KG resiston divides. (Lis gues anesd W e VCc/ 210 4L
urcurneuled,

MNote 4: Moximian curent jeved applies o peak cutent jusl prios w foldback wurest [bmidng: minirmum cunent level oppbes daring
current fimilng.,

MAXIMN ]
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MAX3080-MAX3089

Fail-Safe, High-Speed (10Mbps),
Slew-Rate-ngted RS-485/RS-422 Transceivers

SWITCHING CHARACTERISTICS-—MAX3080-MAX3082, and MAX3083% with

SRL = Unconnected

Vee = 15V £5%. 1a - I L0 Emax. uriess olherwise noled, ypical valoes aie ol Voo = 15V and [a = 125°C.)

PARMAMETER SYMBOL CONDMONS mN TYP MAX | UNITS

. DPLH Liguies 7 ond 9. RonT - 590, 500 2030 2600 .

Lxives b w Ouput . . m
i loPH, CLy - Gz - 10001 500 2030 2600
Lriven Outpul Skerw Piguies 7 and 9. Rpgr - 5S40 -
00 2

mn \DPHL osaTw CL1 - €Lz~ 1001 3 2 ns

N . . Iiguies 7 and 9. Rpim - 5402,
Lyiven Rine o Fall irme DR D7 Cry - Ca - 100p] 667 1320 2500 s
Mezxvrirt) Dela Rele Eniax s Rbxrs
Lrivess Loable W Ouyxk Hight \DH bigures 8 aed 10, C - T00p! . 52 clused 3500 43
Drives Lniatte w Oulput Luw 1218 Figures 8 and 10, CL - 100p! L $7 dused 3500 s
Lrives Lisable lirne liom Low ez Figures 8 2 10, Cp - T5p. ST olused 100 13
Lrivien Diszable tirme horn [igh LDHZ Tigures 8 ond 10. CL - 15p1 . 52 chsed 100 m

- i \RPLH. Viguies 17 a0d 13:: Wip 22.0V;
Reweiver ipul to Oulput [ st [l L ol WD < TS0 121 S L
IRPLH Wit ¢ Dilierenua ligures 11 a0 13 vio 22.0v: a 0
Receivi Skew RSO | e e foall U of VD 5 15005 * "
Receiver Lrnbke to Oulprd Low \RZL ligues 6 ad 12. C - 100pd . 5T chosed 20 50 (1
Reveiver Lrinbike o Oulpu High IR7H ligutes B ard 12, G - 100p! |, S2 dosed 20 50 13
Receler Disoble lime rom Low Rz liguies 6 and 12. € - 100p! . 51 cosed 20 50 e
::;‘I""“‘ Lissbte Lime: frorm e | Vagures 6 w12, € - 100p! . S2 chused 20 50 ™
line 1o Shuldown ISHDN (Nule 5) 50 200 800 1.8
g:l’; lLl’;i";‘" Iromn StdosT L oo | Tigures 8 e 10, €, - 15p! L 52 vised 6000 |
g:;';[‘u:“‘ fromn SO O | o omy | 1 agures B s 10, CL ~ 15p1 . 51 ciusey 6000 |
:e(::eiw.l IIJIZ;L:'H“U"I Stutukaan trzrsHony | Vigures 6 omd 12. € - 100pt . 52 dosed 3500 s
:’0';::' 'L’:f"" fom SN [ comy | Tigutes 6 i 32, €L - 1001 . 51 dosed 3560 |
4 MAXIMN
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Fail-Safe, l-;ragh-
Slew-Rate-Limited RS-485/RS-4

SWITCHING CHARACTERISTICS—MAX3083-MAX3085, and MAX3089 with SRL = Vce

(Vo - 15V 25%. 14 - Iy o Tpaax. urberss otherwise noled. [ypicsl values ane ol Yoo - 25V and 14 - 125°C)

eed (10Mbps),
2 Transceivers

PARAMEVER SYNMBOL CONDITIONS MIN TP MAX | UNITS

. \oPLH Tiguies 7 aid 9. Roy -~ S46L 250 720 1000
Lriver bnput L u

e Ut Lo Outp P | CLt - Gz - 1000 750 7 wm |
Lyiven Cutpan Skesw liguwes 7 el 9, RoniT - 540, N .
1 1 D5 EW CL1 - CLz - 100pt 3 +100 s
Driver Rise of 1 @ime 1oR or Ea"ﬁ;;"_ﬂm” - 200 sW 750 s
Mencnurn Dalta Rede inAX 500 kbgrs
Weiven Levabie W Outpul 1ligh DZH tigures 8 and 10. G - 100p! . S2Z closed 2500 i
Wiiver Lnabie b Oulput Low pzL Vigunes 8 and 30, O - 100pt . 51 closed 2500 s
Drives Disabde )i o Low Wz Vigusers 8 and 10, CL ~ 15p1 . S Qused 100 15
eiver Disobole: |irme hoen | ligh oHZ ligures 8 and 70. G ~ 15p) , S2Z clused 100 Y

. LR Vigures 11 and 13:0 Wp . 2 2.0V: .
Retetver 1Pt Lo Ouipad IRPHL e and Faf tene of Vip < 15 127 200 r
PEPLH WRPHL ¢ Dilferentia figues 11 and 13 Wp L2 2.0V: N
Rxceiven =0 vise smd i time of Vip £ 15n 3 +30 ns
Receiven Lrnble 10 Quipu Low kN Figures 6 and 12, G - 100pt . ST closed 20 50 (13
Ruceray Lnable o Oupa High R Piguies 6 and 12. G - HI0p! . S2 closed 20 50 ns
Receives Disabfe lime hhom Low Rz Ligures 6 and 12, G - 100p . ST hesed 20 50 (=3
::;f""" Drsabde dime iun Wz | ligures 6 amd 12, Cp - 100! . $2 chsed 20 50 ns
lime W Shutduwn ISHON. | [Nute: 5) 50 200 600 m
Driver Lnztsde Iloen Shchown (o X a. - oo )
0 Vgt DZHSHDN] | Vigures B ardd 10. G = 15pl . S2Z clused 4500 ns
Lriver Lnatae irorm Shudown Lo . i _ .
Ouipad Lo lDZLSHON) | Figures B ard 10, © - 15p) . $1 closeg 4500 s
Reveives briable uim Shuoown . . _ e .
o U i RTHSHON) | Hgutes 6 amd 12. © - 100pl . 52 ciosed 3500 ms
Receret Lrmble frorn Shuldawn B . . r -
we Low IRZLeSHDM | Tigures 6 aid 12, O - 100pl . 57 ciosed 3500 s

MAX LN
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MAX3080-MAX3089

101

Fail.Safe, High-Speed (10Mbps),
Slew-Rate-Limited RS-485/RS-422 Transceivers

SWITCHING CHARACTERISTICS—MAX3086-MAX3088, and MAX3089 with SRL = GND

Voo - +5Y £5%. 14 — Iaan L0 Faax. WHBESS OUterwite noted. | ypicH vilues aie o Yoo - sSVarkf 1a ~ 125°C)

PARAMETER SYmBOL CONDITIONS MIN TP MAX | LTS
1DPLH Liguees 7 und 9. ROWT - S0, 34 60
Driver nput  Cuipul ny
e H wprL | €Lt - Cz - 100t 3 60
Urivenr Quipust Skerw ligres 7 and 9. Rpirr - 540.
. 4 E lDS<CwW CL1- Gz - 100pt 2.5 +10 (153
. . . litpres 7 and 9. RDIrr - 540
Drives Rese or § all lirner [{ 14 25 ns
DRIOT 1 ¢y - 0y - 10001

Mendrnuen Ul Rt Fmax 0 Muyrs
Briver Lrsable W Oupa ) ligh \DzZH ligures Band 10. CL ~ 100p7 . 52 closed 150 ns
Driver Lrsbile w Oupu Low 1p7L ligures Band 10. C - 1001 . ST closed 150 ns
Uriver Desatsie Lime (rom Low L7 ligures Band 10. CL - 150 . 81 Closed 100 5]
Dnived Discabsber Liene frcan ) ligh loHZ ligures 8and 10 Cp ~ 1500 . 2 clused 100 s

- IRF H- tigues 17 ard 13:; Vip ; 22.0v: . .
Reciva It to Oulpul RPHL 1ise and (ol Lo ol Vip € 1505 106 150 "

RAH RPHL : Dillerential Figues 17 ard 13: 1 Vip | 2 2.0

Rexeivis Skew RS0 v ond Tl dierwe 0l Vip S 150m o +10 ™
Rexeiviy Lratie 1 Quipul ww RO Vigures 6 and 12, C - 100p1 . $1 Clused 20 50 "
Receivia Lrzable to Ougi 1Egh R+ Figues 6 and 12, Cp, - 100u1 . $2 clused pai} 50 m
Receives Disabile lime lrom Low RLZ Figues Band 12, CL - 100t . 31 clused 20 50 s
:::;Tm Usable: fime lrum \RHZ Ligures 6 ang 12, Cp = 10001 . S2 Closed 20 50 ns
tirme to Shatdown \SHON [Nuie 5) 50 200 600 ns
Driver Lratle: frotn Shutdown (o . E _ ' N
Ouput Lligh PDZHEHDN | Higwes B and 10, C - 1504 . 52 closed 250 ns
gjvu‘:.l'.:;::m frutr Stea e IDZLISHON) | Higues Band 10, Ct - 150 51 clused 250 ns
Reteiven Lrobile from Shuldown . | ; _ . < .
W Outyd 1igh IRZHSHDN | 1igues 6 and 12, C - 100p) . 52 Clused 3500 ns
Rexteives Lestbie frorn Shulduewn P - _ p .
00 Low Rz sHON | bigues Band 12, C - 1001 . 51 closed 3500 ns

Note 5: [he device & putine shudown by Leinging TE bighraed DL towe I he enable inputs are in this state for kess g 500 e
devicH IS gueatesd ol o enter shatdowrs §ibe eatle 9p0ts re 0 Ues Skale fof @t st 500, i Mevice is guar antsed
o have entd ed Shulduwn.

& MAXIMN
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General Descﬂp tion

tl

{ar'y apu:;caiu‘s where =12V s

MAXIMN

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

Features

Superior to Bipolar

¢ Operate from Single +5V Power Supply
(+5¥ and +12V—MAX231/MAX239)

. . ¢ Low-Power Receive Mode in Shutdown
These sars e esCe a'ly uselul n baltery-oweres sys- (MAX2ZA/MAX242)
roshuigown rm.\CL CGLLC‘S
o 'ess than SuW ¢ Meot Al EIA/TIA-232E and V.28 Specifications
arad MAX245/M4AX24 4+ Mulliple Drivers and Recelvers
@ @1 [ECoT Ty ¢ 3-Stata Drver and Recelver Outpuis
Jded oo Dorg space g crnilica: + Open-Line Detection (MAX243)
Applications Ordering Information
Penesie Compuie's PART TEMP RANGE PIN-PACKAGE
L ow-Fower Modems MAX220CPE O°Cto 1 70°C___ 16 Plastic DP
T R MAXZZ0CSE 0°Cto 17°C 16 Nesrow SO
Interfzee Transtation MAXZ0CWE "G 10 170°C 6 Wide SO
Battery-Sowerad 35-232 Systems MAXZ20CD D°C to s 70°C Dice*
Rl on BS-232 Meiworks MAX220EPE 40°C to 185°C 16 Phassic DP
MAX220ESE -40°C to 185°C 16 Newrow SO
MAX220EWE -40°C to 1 B5°C 16 Wide SO
MAX220EE -40°C fo 1 B5°C 16 CERDP
MAXZ20ME -55°C 1o 1125°C 16 CERDIP

Orcering information: continued ot end of data sheol
‘Contact Ractory fov dice specifcations.

Selection Table

No [

Ext

4 3.1 Nu UNrubow-power, 90 wilry sl org pinod
MAXZ2 +5 a2 [] o1 Y — 23 Loww-power shuisoawn
M2 (MAX21]) +5 45 4 133 1) Y v 122 MAX2ET i Maeheury sclivg T shuiltion
MAX225 +5 S5 a — Yo [ 122 Awailibie in SO
MAXZ30) (MAXZD) +5 R 4 1.0Q1) Y — 120 5 Ot wilh Ywicown
MAX23 (MAXZDN) +5 anc 272 H 131} M — 12 Swwc +54 12/ o butlary supdieg,

+75Ww+132 Sarw lunclias as MAXZ32
MAXDTD (MAXZO2) +5 272 4 10031 M — 123164 Iiwusiy slavac
MA +5 2r 4 a1 Ny — 20 Higha ¥ ew nals, snal capss
MAX23] (MAXXD) +5 22 2 — Ny — 120 Nu extur il cups
[MAX2TIA, +5 28 2 - No - 20 Ny wlmvdt_.g %, higly Shew fule
MA {MAXEM) +5 47 4 193N M — 120 Neplaces 14
MAX235 (MAXOE) +5 55 b ] — Yes — 20 No exbamwd cops
MAX236 (MAXZ8} +5 an 4 12(01)  Yes — 120 Strezomm, Yo mule
MAXRT |MAXZIT) 45 57 4 10(01) M — 120 Conrpterrwnta IBM PC sarial pan
MAXZ230 |MAXZDE) +5 A4 4 1.9(2.1} My — 2 Mepleowy 1488 anc 1489
MO (MAXZTE) +5 ar: s 2 12N M — 22 Sancac +54 12V o ballery supplios
+75w+132 single package solubion For IBM PC seridl porl

MAX24] +5 &5 4 1.9 Yeu — 122 DIPWHMM
MAXDA |MAX2T1] +5 45 4 1.0@1 Yo — 123 Courpluie 1BM PC gerisd p
MAX340 +5 22 4 31 Yoz v 2 Separale shidc (wn &G em-bia
MAX2A3 +5 22 4 a1 No — 20 Opurrie catusion smphies cabing
(MAX2A +5 :Tgh) 4 1.2 Ny - 120 High shew
Maxeas +5 [:T3h ] a — Yes %4 120 HiGh shaw natw. il caps. bwo SHulsosn moces
(MAX24E +5 BHD bl — Yus [ 123 High shew nate, WL oeps, u-uuiu:.mn moces
MAX247 +5 R 2 — Yeu [ 129
MAXP48 +5 B 4 1.9 Yus v 122 High sl nal m-l-ﬂdlpm“
MAX240 +5 B2 ¢ 1.0 Yo [ 120 Availube ) Guss Nelpouok puckagy
MAXAMN Maim trteg 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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MAX220-MAX249

+5V-Powered, Multichannel RS-232

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Voltage (VEL} oo ccov e ccrcin e 0.3V 10 16V
Inpu‘l Vultages

A.3Vie (Yoo -0.Y)

RlN (Excepl MAXZZJ) =30V

Ry (MAX220}.... +25V
Tour (EzcepiMszzo) (Node 1) . +15Y
TouT (MAX220) +13.2V
Output Voltages

Tour. . . v 2 15Y
Rout. -Cl 3\(10 (V:c 1 0.3V)
Drwﬁaoswef Oubu'l Shar Cn:ulad 1a GND. ... Codinuos
Corrinwous Power Dissipation (Ta = 170°C)

16-Fin Plastic DIP {derate 10.53mW/eC above 170°C)....842mW

18P Mastc DIP {derate 11.11miW/C above 1 70°C) ... 889mW

20-Pin Plasstic DIP (derate B.OOMW/"C abave 1 70°C) .. 440mwW
16-Pin Narmow SO (derate 8. 70mW/»C above 170°C)...696mW
16-Pin Wide SO (derate 9.52mW/C above 1 70°C)..... T62mW
18-Pin Wide SO (derate 9 52mW/C above « 70°C) . 762mW
20-Pin Wide SO (derzte 10.00mW/C above 1 70°C).. BODMW
20Pn SSOP (cerate B.OOTWIAC above 1 70°C) ......... B40mMW
16-Pin CERDIP (dergte 10.00mW C above |70°C).....B00mW
18P CERDIP (derate 10.53mW/MC abxave 170°C).... BA2mW
Operatirg Tevpaature Rangss
MAYXZ__AC__ MAXZ_ C__ G A 70°C
MAYR__AE_ _ MAXZ E ...-40°C 10 185°C
MAYZ__AM_ _ MAX2 M_ ~56"C 0 1125°C
Storage Tsnperamra Range . .-65"C10 1 160°C
Lead Termperature {soldering. lm) .1300°C

Note 1: Inpul voltage measured with Taut m high-impedancs siate, SHON or Vor = 0V

Note 2 For the MAXZ20. V1 and V- cah have a maximum magritude of 7V, bul teir absolute difference cannotl exceed 13V
Streruey oo o Isted wide; “Absckie Mexi o (Falgy” oy Cisd Deiarwnl daroags © e device. Thesr e deous rulogs oy, and Anc ko’
aperation o he dovice ot thesey o gy ot oy by arad Pose acdicetnd i F Suerioned sssbonss o 2 Spusiauans is T8 iraland. Exposire o
SR [ T RILNG LN KX exinckil Denods (rEy alect e il iguily.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Voo = 15V £10%, C1-C4 = 0 1F, MAX220, C1 = 0.047F, C2-C4 = 0.33pF, Ta = Trn 10 Tmax, unlesy otherwise noled.)

PARAMETER [ CONDITIONS [/ TP max uns
RE-232 TRANEMITTERS
Output Voitage Swing A} trarmmitter outputs loaded with 3k62 to GND +5 +8 v
nput Logic Threshold Law 14 0E v
. Al devices axcapt MAX220 2 14
npul Logic Threshotd High MAXE50, Vou = 50V 53 v
. Al excapt MAX220, nomal operation 5 40
Logic Puft-Upinpud Curerd SHON = OV, MAX222i242, shuridown, MAK220 pry e Bk
Yoo = 5.5V, SHDN = OV, Your = =15Y. MAX222/242 BRI ) =1
Out Leakage Currerd
Pt i Vic = STDN = OV, Vour = = 15V e e | ™
Data Rate 200 116 Khps
Trarwmitter Qutput Resfstance Yoo = Vo =V-= OV, Vour = +2V 300 10M Q
Quiput Short-Circuit Currerdt Vour = 0V +7 +22 A
RS-2% RECENERS
RS-232 Input Yoltage Operating Range X v
All except MAX243 Ran 0.8 13
RS-232 Inpud Thrashold L Voo = 5V
nput Thvsstio Low o MAX243 Rz (Note 2) 3
Alt except MAX243 Ran 18 24
RS-232 tnpul Theashokd Hi Yoo =8V v
ot Theshod High o MAX243 R2in (Nate 2) o5 a°
A except MAX243, Voo = 5V, ro hysteresis in shdrn. [1}] s 1
- sits v
RS-232 irpul Hysteresis MAYGES 3
RS-232 Input Resislance 3 3 7 ka2
TTLACMOS Oulput Voltage Low louT = A.2MA 02 04 v
TTL/CMOS Ouiput Yoltage High ouT = -1.0mA 35 Vvcc-02 v
TILIGMOS vt Shird-Circust Gurer [oourein® Vour = GhD 2 0 A
" [Sivinkng Vour = Yoo 030
2 MNAXIMN
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232 A/233A/242/243 (continued)
(YeC = 15Y £10%, C1-C4 = 0.1F, MAX220, C1 = 0 047pF, C2-C4 = 0.33pF, Ta = TMN © Tuax, unkess otherwise noted. )

PARANETER CONDITIONS [ TYP MAX | UNITS
TN = Vg o FN = Voo (50N = OV lor MAX222),
TILTMOS Output Leakage Cumerit V< Vour < Voo 2005 +10 pA
EN Inpud Threstold Low MAX242 1.4 08 ¥
BN inpn Treshold Hgh MAX242 20 14 v
Operaing Supply Yollage a5 55 v
Naload MAZ2D 05 2
¥z Supply Currert (SFDN = VcT). MAN222/232 Af233A242/243 ] 10 e
Figasres 5.6, 11,19 0 load MAX220 12
boh irputs WMAYZ22/3 AJ233N243243 5
Ta= 125°C [ 0
Ta=0"Cto 1 70°C 50
Shrtciow: Curmer M
n Supply it AX222/242 Tas CI0 155°C 3 =% HA
Tar-55°C 10 1125°C 35 100
{TTAN (npert Leakage Cumert MAK222/242 = Ty
[ SHON Threstold Low MRX222242 i4 o8 | ¥
['SFDN Threshold High NMAX2Z27242 20 14 v
= 500F %o 2500pF,
&= 0o THOL, o MAX222zI AZIAARAZRAD 6 12 30
Trarrsiion: Slew Fare Voo =5V, Ta = 1 25°C, Vi
meastred from 13V i axoon 15 3 20
o 3Y or -3V %0 13V
MAX222/232 Af233A/242/243 13 35
Trarwmitter Propagation Delay ey WAX20 2 0
TLL toPiS-232 (Noxn e Operation). MAXZ2Z 150 ADAARA TR 5 a5 |
igsre 1 LT
MAX220 5 10
MANZZ2/ 232 ATZ3 NN 2I243 05 1
Receier Propagaton Delay tPrn MAYZ220 Y] 3
RS 2240 TLL (Normal Qparationd. MAXZZ2 3 IR A ZaaNZAZTe3 iF ] =
igure 2 Pun
MAXZ20 [<X] 3
Receiver Propagaton Delay PHS MAX242 a5 10
RS-232 to TLL (Shuricown). Figure 2 [ RAAXZ4Z 26 a0 | "
Raceiver -Output Erable Time, Figure 3 [ En MAXZ42 125 500 ns
Rateiver-Outout Disable Time, Figure 3| n MAXZ42 160 500 ns
Tranemitter-Oudpul Enable Time - MAX222/242, O 1pF caps 250 s
(SHDN Goes High), Figure 4 {Irckdes charpe-pLmp sep)
Tramsmitier-Output Disable Tire )
(DN Goes Low), Figure 4 or MAX222/242, 0 1pF caps 600 s
Tramrmitter + to - Propagstion LT - LT MAX222,/232 AV233A/242/243 300 s
Deday Ditfer enice (Nomel Operafon) ¥ MAYZZD 2000
Racewix 1 10 - Propagation - MAYX222(232 Al233AZA Y243 100 -
Detay Differ srice (Nomal Operation) b MAXZ20 %5

MNote X MAX243 R2q 7 it guaranieed 1 be low whe R2)y is 2 OV or is floating.

MAXILMN
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+5V-Powered, Multichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

030 16V
(VCC ﬂmb 114V
10V 10 18V

-CICNm(Vcc 1 0.3V}

RIN........ . L230V
Outpt Vdtages
Tour - R V1 G0 V- - D.3V)

Rour.. 0. JVm(Vcc + 0.3V)
Shon-Cirouit Duraton, Tour - . Cominuous
Cortiruors Power Dissipation (TA = TU"C)

14-Pin Plagtic DIP (derate 10.00miW/"C above | 70°C})... BODmwW

16-Pn Fastic DIP {(derate 10 53miw/~C above 1 70°C)... B42n W

20-Fin Prashic DIP (derale 11.11miWi°C above 1 70°C).. BRSmW

24P Namow Plastic DP

{derate 1333ImW/C above 1 70°C) ...
24P Plagtic DIP (derade 9.00mW/”C above 1 70°C)
16-Pin Wide SO (deraie 5.52mW/°C above 170FC)._....

20-Pin Wide SO (derate 10 00mW/"C above 1 T0°C).. |
24-Piry Wide SO (darate 11.76mW/"C abows 170°C)
28-Pin Wide SO {derate 1250mW/°C above 1 7°C} ..
44-Pin Plastic FP (derate 11.11mW/C above 1 T0°C)
14-Pin CERDIP (derate 5.09mW~C above 1 70°C) ..
16-Fnt CERDIP (derate 10.00mW,°C sbove 1 70°C)
20-Prt CERDIP (dergis 11.11mW/C above 1 70°C)
24Py Naverw CERDP
{derate 12 S0mWC above 170°C) ... 1W

24-Pin Sidetraze (darate 20.0mWC above 1 70°C)... . 16W

28-Fin SSOP {derate 5.52nWrRC above 1 TOPC)._. 762w
Operating Tamperﬁum Rangeu

MAX2__C

MAXZ__E [
MAX2 __M
Storage 1 Tempe'.ﬂura nga
Lead Temperature (soldering, 10s).

Stresvey o dstect iy mmmﬂuxnum‘m-y Y GLEIS DATIETRIY O W thar chnice. Thuse tre sirass ralogs oy, ana tneiond
byt d joyina lr.ad g

suebuns o e spacications & ol ingded. Expcsu

Upantion of TR oo & Uhese oy ol

ESIRAG FHERETLE NG COMRSONS Jor exiendiuct penody 'r.’llod demacwr rarkaadly.

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MA X241
(MAX223230/232/2 34/ZIG2TT/23B/240/201, Ve = 15Y £10; MAX2FIMAXZES, Voo = ¥ 25%, C1-CA = 1 OUF; MAX231/MAX239,

Vee =5V £10%: Vi = 7.5V 10 13.2¥; TA = Ty to Tax; uriess oherwise noted )
PARAMETER CONDITIONS ] TYP  MAX UNITE
Output Voltage Swing All transsmittar aulputs loaded with: 362 to ground 50 =73 v
MAX232/233 5 10
Ver: Power-Supply Current 'T:’ ?‘]g&-c WA 2323 23423502 7 3 mA
MAX231/239 04 1
v Cumert MAX231 18 5 e
! Power-Supply Curres MAXZ38 5 15
MAX223 15 50
Shuridown S i | Ta=126°C
nidow Suppty Gurend 1 TA = ¢ MAXZIN25/236/2407241 1 10 pA
fput Logic Threshold Low | Tiy; EN, S-DN (MAX233); N, SHDN (MAX230/235-241) 08 v
Tin 20
InpuA Logic Threshold High | EN, SHDN (MAX223); 24 v
BN, SHON (MAX230/235/236/240/24 1) :
Logic PulUp Curert Tin=0V 15 200 pA
Rec eiver Input Voltage
Cperaing Range a0 30 ¥
MNAXLMN 5
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+5V-Powered, Multichannel RS-232
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i JARL [ON MAX2220RLY.
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Drivers/Receivers
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MAX220-MAX249

+5V-Powered, Multichannel RS-232

. "
Drivers/Receivers
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Figure 9. MAX230 Pin Conkgurason and Tywcal Operating Circuit
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+5V-Powered, Multichanneil RS-232

Drivers/Receivers
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MC140518, MC14052B,
MC140538

Analog
Multiplexers/Demultiplexers .
The MC14051B, MC14032B, and MC14053B analog multiplexers ON Somiconductor®

are digitally—controfled analog switches. The MC14051B effectively

implements an SPAT sofid state switch, the MC14052B a DP4T, and http: Honsemi.com

the MC14053B 2 Triple SPDT. All three devices feature low ON

impedance and very low OFF leakage curent. Control of amalog MARKING
sigmals up to the complete supply voltage range can be achieved. DIAGRAMS
Features

¢ Tripk Diode Protection on Control Inputs

® Switch Functian is Break Before Make , POIP-18

& Supply Voltage Range = 3.0 Vdc to 18 Vdc P SUFFIX

* Analog Voltage Range (Yop — Vee) =3.0t0 18V CASE 848

Note: Veg mist be < Vgs
® Lmeacized Transfer Chancteristics

* Lownoise - 12 nVACycle, > 1.0 kHz Typical AARAARA
* Pir-for-Pin Replacement for CD40S1, CD4032, and CD4053 ‘ o
® For 4PDT Switch, See MC14551B " D SUFFIX
* Por Lower Ron, Use the HC4051, HC4052, or HC4053 High—Speed CASE 7518 BEUETH
CMOS Devices
* Pb-Free Packages arc Available®
1640
MAXIMUM RATINGS (Voitages Referanced to Vi) ‘ IHEI‘HHII
Symbot Paramet VYalue Unit Q5B
il TSSOP-18 ALYWe
Voo | DC Supply Voltage Renge ~05l0+180 | v 1 DT SUFFIX o L
{Referenced to Vg, Vsg 2 Veg) casesssr 1 JUWRETD
V. | Input or Qutput Voltage Range -05toVppt 05 ¥
VYot | (DC or Transiert) (Referenced to Ve for
Controt Inputs and Ve for Switch 10} gpnnanna
In | Input Current (DC or Trenstent) +10 mA
per Controt Pin ‘ MC1405:8
Igw | Switch Through Currernt 1325 mA sﬁm;‘ ALYHG
Pp | Powor Dissipation per Package (Nole 1) 500 mw casegss 14 UUUULTDE
Ta | ambient Temperature Range -5 4125 | %
Tﬂ Storage Temperature Rangs -85 1 +150 °C x =123
T Lead Temperstune {8-Secord Soldering) 280 *C A = Assembly L ocation
Siresses exceeding Mmimum Retings may damage the device Mexmum WL L =WaterLot
Réings are stress ratings only. Functional operation above the Recommanded Y = Year
Operaling Conditons is net implied Extended exposure to slresses axwe the YWW, W = Work Waek
Recommended Operatng Conditions may aflect device elmbikty. Gors = Pb-Free Package
1 gpmg.[éerm Ptastic P and DDW Packages: — 7.0 mW*C From {Note’ Microdot may be in either location)
0

This device cortains praection areutry to guard against damage due fo high )
stabc volages or eledric fieids. However, precactions must be laken to avod
apphcalions  of ay voltage ligher than maamum reted voiteges to fhis CRDERING INFORMATION

arout. For proper aparation, Vi, end Vg Should be constrained to See detaied ordering and shipping infommation in the paciage
the Ffangde Ygg < (Vin o Voa) =< Vpo ditmensiong: section on page 9 of s daia shest

Unuesed inpuls mus] aweys be bed to en appmopriate logic vakage ovel (a.g ., elther
Y55 VEE OF Vo) Unusad oupuls must be ket apen
*For additional informelion on our Pb—Free stretegy and solderng details, plesse
the ON Semiconductor Sclderng and Mounting Techrroues
Reference Marsel, SOLDERRMD.

@ Bomie meucior Componsnts ntwsties, LG, 7008 1 Publication Order Number:
Decembsr, 2006 — Rev. 10 MC1405180
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MC140518, MC140528, MC14053B
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MC+405tB MC140528 WC140538
8-Channel Anailog Dual 4-Channel Analog Tripie 2-Channel Analog
MultiplexeriDemultiplexer MultiplexerDemultiplexer MultiplexerfDem uttiplexer
8 o—{NHET $0- esaT so—pormt §
H o=dA CONTROLB {10 A 1T 0—A
CONTROLS § 19 08 sofp  Xpow DONTROLS o
s o—{C 12 o
19 o—fxo 1011 COMNONS 1zo—Po  v|o1s § COMMONS
o—x1 | o [ ] ouTR Bo—xi ot
Bo—pz X m:u swoHES | n : SWTaES zo—;n
EWITCHES | 17 o—fx3 OUF 1 Mot | 10-dny
NOUT | 1 oe e so—ny Y[-o? so—4m  Z|-os
5 o—{X5 2 2 3o—n
2B 4T3
4 O—IXF
Yo +PH B Voo PN 1B Voo - PN 16
Ves = PINO Ym:PNE Ves: PNE
Ya=PN? Yg:PN7 Y =PNT
Note: Control Inputs referenced to Vg, Analog Inputs and Outputs reference fo Vige. Ve must be s Vg,
PIN ASSIGNMENT
MC14051B WMC140528 MC14033B
X1 16 [1 ¥pp Yo[]1e 18 [ Voo Yif] te 18 {1 Vo
xs| 2 5 [1xe y2{ 2 is e v 2 By
M 14 Pt v[le uin nga ulix
xls e va[] + nix i 1 pxt
xsqs 2o Yi[l s 12 [} X0 mfs 12 x0
L 1A (e 1npia Ml s itha
Ve }7 0B vee 7 LN IES Ve f] 7 w0fie
v lls sfic vsslf s ofis V(] 8 vpc

http:lionsemi.com
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MC14051B, MC14052B, MC14053B

ELECTRICAL CHARACTERISTICS

-5%C 25°C 125°C
Characterstic Symbol | Vpo Test Conditions Min | Max | Min| Typ Meax | MIn | Max | UR
(Nae 2)
SUPPLY REQUIREMENTS (\oltages Referenced to Vigg)
Powar Supply Vidtage Voo - |Vpp-3.02Vgg2 Vex 30} w8 |30 - 1 [20]f 18 | v
Range
Quiescent Current Per oo 50 |Control Inputs: - 50 - 0.005 50 - 150 A
Package 10 | Vin= Ves o Vpou - 0 | - 0.010 w0 | - | 300
15 | Switch WO: Ve <= Vi s - 20 - 0.015 20 - 600
Voo. and AVipgen S
500 mV {Nate 3)
Total Suppty Curerd vy | 50 [Ta=25°C only (The WA
(Dynamic Plus 10 | channel component, Toica (007 "'M""’;: oo
Quiescent, Per Package 15 | (Vin - VouRan. is i (0.20 pAKHI} f + Ig
not Included ) (0.36 pAKH2) f + lpg
CONTROL INPUTS — INHIBIT, A, B, C (\bitages Referenced lo Vgg)
Low—Level Input Vidtage Vo 5.0 {Rqn = per spec, - 135 - 2.2 15 - 15 v
10 |l9= per spec - 30 - 4.50 30 - 30
15 - 40 - 675 40 - 40
High-Level Input Voltege VH 5.0 | Roy = per spec, 35 - las 275 - 1as - v
10 |!an = per spec 70 - 70 5.50 - 70 -
15 " - H 325 - 11 -
Input Leakage Current by 15 |Vim=0orVpp - 0.1 = | 1000007 | £0.1 - 1.0 A
Input Capackance Ci - - - - 5.0 75 | - - | oF
SWITCHES INJOUT AND COMMONS OUTAN — X, Y, Z (Voitages Referenced 10 Ver)
Recommonded Vo - | Channel On or OF 0 Voo [ - Voo [] Voo | Vee
Peak-to~Peak Volage
Into ar Out of the Switch
Recommended Static of | AVpugen | = | Channel On 0 600 o - 600 { 0 300 | mv
Dynamic Vollage Acroas
the Switch (Nale 3)
(Figure 5)
Output Offset Vollage Voo - |vm=0V. NoLoad - - - 10 - - -
ON Resistance Ron 5.0 | AVpgach = 500 mV - 800 | - 250 050 - |1200) @
10 | M H Vi =vpavy | - | 400 - 120 500 | - | 520
15 | {Contral), and Vip = - x - 80 200 - 300
010 Vpp (Switch)
AON Resistance Between | ARy, | 50 - 70 - -] 10 - 135 | Q
Any Two Chennels in the 10 - 50 - 1% 20 - 95
Same Packege 15 - 45 - 10 45 - 65
Off~Channe! Leakage lom 15 |Vime Wy or Vigy - 1100} - 1005 i1100}f ~ |:1000] nA
Current {Figure 10) (Control) Channel to
Chamnel or Any One
Channe!
Capacitance, Switch 1O Cyo - |inniit = vipp - - - 10 - - - | oF
Capacitence, Canmon O | Con - | ivhibit = Vpp pF
(MC14051B) - - - (- - - -
(MC140528) - - - 2 - - -
(MC140538) - - - 17 - - -
Capachance. Feedthrough { Cyo = | Pins Not Adjacent - - - 015 - - - pF
{Chennet Off) = | Pins Adjacent - - - 0.47 - - -

2. Data labeled Ty’ i /ot [0 De used ior design purposes, but Is intended as an Indcation of the IC’s patantial pedformance.
3. For voage draps acoss the switch (AVpeacy > 600 MV { > 300 mV st high temperature), excesstve Vpo current mey be drawn, Le. the
current out of the swikch may contain bath Vg and switch input companents. The relabiilty of the device will be unaffected unless the
Maximum Retings ere axceeded. (See fist page of this data sheet)

http:Honsemi.com
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MC14051B, MC140528, MC14053B

ELECTRICAL CHARACTERISTICS {Note 4) (Cy = 50 pF, Ta = 25°C) (VeE < Vgg Unless ciherwise indicated)

Characleristic Symbol Voo- Vm TYp (Noke 5) ™ Unht
Vdc AR Types
Propagation Delay Times (Figure 5} oo trrn ns
Switch input to Switch Output (R = 10 ki)
MC14057
Lo, v = (017 NPF) Gy + 265 ns 50 » 20
Lo fere = (0.08 nepF) Gy + 110 10 15 ©
i e, = (0.08 N&DF) CL + 9.0 s %5 2 »
MC14052 ns
L b = (017 nspF) G + 215 ns 5.0 0 bo
L. g =(0.08 nepf) G + 80 ns 10 12 0
lop g = (0.06 NSPF) G + 7.0 ns 15 10 F=3
MC14053 ns
Iy, re = (0.17 nepF) G + 165 ns 10 =3 €5
ol = (0.08 ne/pF) G +40ns 10 80 2
Ipuis tva = (0.06 NE/PF) Cy + 3.0 ns 15 80 15
Inhibit to Output (Ry, = 10 KL, Ver = Vgg) tprz, b2, ns
Output *1* o "0” 1o High impedance, o tea, P
Hiph Impedance 1o *1* or 0" Lavel
MC14051B 50 35 700
10 170 0
15 140 280
MC140528 50 300 600 ns
10 155 o
15 123 250
MC140538 5.0 275 550 ns
10 140 280
15 10 0
Contrel Input to Output (R = 10 kQ, Vee = Vss) ten, tera ns
MC140518 3.0 360 720
10 1680 320
15 120 240
MC140328 3.0 325 850 ns
10 130 260
15 90 180
MC14033B 2.0 300 600 ns
10 120 240
15 80 160
Second Hamenic Distortion - 10 007 - %
(R, = 10K f=1 KHZ) Vin =5 Vpp
Bandwidth {Figure 7) BW 10 17 - MHz
(Ry = 1k, Wi = 12 (Vpp~Viee) e, Gt = S0pF
20 Log VoV = -3 dBy
Oft Chennel Feedthrough Aftenuation {Figure 7) - 10 -5 - d8
Ry = 1K Vin = 12 (Vpo - Vee) PP
fn = 4.5 Mz — MC140518
fin = 30 MHz — MC14052B
fin = 55 M2 — MC14052B
Channel Separation (Figure 8) - 10 -50 - B
(R, =1k Vip = 12 (Vpo-Vee) po.
i = 3.0 MHz
Crosstai, Contral Input to Common OA (Figure 9) - 10 I3 - mv
(Ry=1kQ Ry = 10Kk
Control by = tna, = 20 ns, hibl = Vge)

4. The formules given ere for the typical characteristics onty st 25°C.
5. Data labefied “Typ” i nct o be used for design pup bt In asan ion of the IC's ial performance.

http:lionsemi.com
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MC14051B, MC14052B, MC14053B
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Figure 1. Switch Circuit Schematic
TRUTHTABLE 189 Vop
Control inputs
Mt o -
Balect ON Switches Atio—] 1BvEL By 10 1-0F 8
8 10 o] DECODER WITH
nhiblt | C* B A | MC14051B [ mC140528 | mMC140508 ¢ 9 o] COMVECATER e
¢ Jo o0 o [ YO X0 {20 YO X0
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x = Dont Care
Figure 2. MC14051B Functional Diagram
18 Voo
189 Voo
W 6o L EINARY TO 1-0F4 [l
A 10 0— H  pecooer wm 60—
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BoVgy 78V
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Figure 3. MC140328 Functional Diagram

Figure 4. MC14033B Functional Diagram
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