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Project title Automated Storage Robot
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Abstract

This thesis is concemed about automated storage robot. The purpose is to use the
construci automated storage robot. The motion controls with the microcontroller that will be
divided into two parls are part of the movement for avdiding obstacles, Three sensor are installed
for detecting obstacles in front of on the left, and on the right the robot. When the sensors are
activated the process is as follow/ If sensor at on the lop is activated the robot will stop to keep
the balls and then move forward. If sensor at on the right is activatedthe robot will cause turn left
to then move forward. If sensor under of the robot is activaled, there are two conditions of
movement, first the robot will reverse then tum right ,Second it will reverse then tum left. If
sensor at on the left is activated will cause right tum and then move forward.The results show that
the automated storage robot can work property and. also.avoid the obstacles as desired. It is also

able to collect the ball at 4 balls maximum,
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2. Features

The Pa9U51ROZ is an 80C51 microsentroller with &4 XB Flash and 1022 bytes of
dats RAM

Akey feature of the PBOVS1RO2 is its X2 nvode opton. The des gn ergnzercan
cheote 1o run the applcaten wth the convent oral 30C51 dock ratz (12 clocks por
rrachine gye'z) or select 02 X2 mrace (& ¢ocks oer mach ne cycle) 10 agh sve twse
the trroughpint atthe sams clock frequency. Anolhe” way to tonefit from this feature
is 10 kesp Me sams perormar<e by reducng the clock freguz-<y by ha'f, thus
dramaticay reduc =g the EM;.

The Fiash program memaory suozorts botn parallel programryng and n seial
In-Sy=tem Programneing (I3P). Paraltel prog-amm » g mode ofers gang-programm ng
at high speed, reduc=g programm ~g costs and bme to market. 13P allows 2 devee
to be reprograrrmed inthe enc product unges softwars contrel The capas iy te
felzupdate the application Frmware makss a wide ra=g= of aps’ eations posshble

The P2OVEIRD2Z s a'so In-App caton Pregrammable (LAP), allowing the Fiash
program memory to be reconfigured even wivle IRz app’<aton is nunning.

I-
EACH

I Certral Froczss =3 Unit

5 Operatrg witage from O to 40 MHz

€4 kB of on-chip Fash program memory with 152 (in-Zystem Proganming)} 3=
P (In-Apg cation Prog-anming)

Suppons 12-ceck (de’zu’t] or S~clock mocs s2'ection via seftware oriSP
2P1{Serial Per preral interface) and enhanced UART

FCA {Programmable Courter Amray| vath PWM and CaptureCompars fundtions
Four £-b1 KO ports with three high-cuTent Port 1 oins (16 mA eacs)

Threg 16-bit ¥ mers/counters

Frogrammable Watchdog timer (WDT)

E ghtintermupt sowrces with .- pricrty feve's

Zzzond CFTR reg ster

Lesw EMI mode [ALE =5 cit)

TTL- and CWQ3-comr pattle logic levels )

PHILIPS
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PESVOIRD2

Lo Generad desoription

The P39%Z1RD2 is 3~ 88CH1 microzontroller with {4 kB Flash and 1024 tytes of
dats Rak

A key featire of the PEONSIREDR is its X2 mode opton, The des'gnery ~sercan

_F_'!'!iii|:--:- Sepicanlus b s P3OVSIRD2

O Rt misrecentroilzra T 27051 ene

Brovm-cut dstecticn

8 Low porer medes
+ Pover-down mede with sxt=rnal ~teimur] wak=up
* 'c e mode

8 FD P40, PLCC44 and TUFP44 packages

)

30 Drdering Infarmation

Title Ordering wlenanke

Typ® numbsr Package - I Version
Wame  [Deacriplien I |

PEIVSIRT2FA PLGGCAS  olastis Izaoed chip coT ar; 24 1238 SOT137-2

PEIVIIR2ZFES TQFPIL  pI3sis therr quad 13 p3dags; A2 feads £0TATEA

PEAVSIRDZEN  POIPAD  plaais 0ualIn-lhe package; £0 sass SOT125-1

B ardering oplicics

S AN Urdéﬂﬁg DAcliin &3

Typs number Temperafure rangs Frequiney
PEIVEIRD2FA 43 Clo-E5°% 0220 WHZ
PEIVSIRDZFEL B3 G0 «E5°8

PEIVSERAS2ER Q- Jlo+7dC
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1. General desoription

The P3SVZ1REZ is an 80CH1 microzentroller with ¢4 kB Flash and 1024 bytes of
dals RAM

A key featire of the PAEVSIARE2 is its X2 mode opt 2=, The desan engnzes can

Fhiliprs semicandocears FSOVS1RD2

b misrooene s with 20751 e
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51RD2
N Y
DA N T PR I B A E NI RV RA TRt (R A,
3 FRey 01— 1 Kanh f00d ’ T TRradue: data

I Lensral deseription
The PASVEIRDZ is an 80C51 microzontroller with &4 kB Flasn and 1024 bytes of
dats RaM

AXey featire of the PEOVSIRDD is its X2 mode oplon. The des'gnerynsercan

Fhilips :'jrri'nic-:-nclucl-:::.-: P3OVSIRD2

bt mdaroconmalare with £

i Pinning infonmation

[ Sl AR N E B

[17] - cwoe
=
)

1]+ s

B RS
HI LELe
Iuale
1 LR
Ers

PEWEIRDZFA =

[7F] & v

[i7] a2 a8

[RE VIR
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Fied 01— 01 Wap b coid C Froduet dan

The P38¥31RD2 is an 80C51 microzantroller with €4 KB Flas~ and 1024 bytes of
data RAM

A key feature of the PEOVSIRD2 is its X2 mode opton, The desanerg ~zercan

PLilipa 5e i et FPRAVSIR D2_

Ebrmicrocantio lers with 25031 core
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The PAEVEIRD2 is an 80CH1 micrecentroller with &4 kB Flash and 1024 bytes of
data RAM

A key featire of the PEOVSIRD2 is its X2 mode opton. The desgnergnsercan

fhilips BEBHCaIUT s X FSAV51RD2

Eobatiares o niredde s w ith A0 rore
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Feotduet data

o General descriptinn

Fhilips Semitcansict

Taz 2

The P3SYEIRE2 is 30 88CH1 micocontroller with €4 kB Flash and 1024 bytes of

data RAM

A key featute of the PEOVSIRDD is its X2 mode opton, The desgnerg nzerean

P3OV51RD2

L2

ks scaptinn

SLEVEVTO2 RN LaIpNON

[

Chitmicrocontra lzre witn 21031 core

Symbol

SRl
PY7

Pidt
Pt.7

P1.d
P11
PIL2

P

Pin [Typs

DIP4D

[TaFpes }PLccu [

23-12 27-30 2336 [Ha)

QW
Int=rna pul-up

15

(XY

11 3 |

e
>

a2

E
o

[pese ription

Port 00 Poi0 s ar 3=0 L o2en drale B2 eslisay 1D
por. PE 0 pns i hve '1's whller 17 them %23, an3
I RS 81376 can b2 used 35 NGA-IT DEIINCE NS,

Fo 018 asd e mut dexsd pa-orde” daness ard
0313 LJS JL7 R JCC2SEES 1) exCE™E Sode ana data
ML 1) APRIKETL. T LEAs S0 nlerhl
FUFUES WPEr JANSTCRTg o "h e DORLE als0 recalves
1M cods 2yles dung Tre ente™n3 Hokl Tole
programumirg, and o) the 002 dyles durlrg e
ExtaT Ak host made verMeatct, Exterral pull-aps ars
ragalred durlrg orogram yericadon Or as 3 g2raral
Furpose 'S pot

PoOFt |2 P 115 30 30t E-aresBend O e
ntzrral pul-ops. Tne Fo 1 Fns ars ouled high by te
PR GLIIPS WOEN 'T§ 30 w1220 10 the 1 3N ¢
Es Ls2d 381 ouss In Bls BLate. A Inouts, Porl § oirs thal
He sxtainally puled DO whil soarcs cutertid))
teczyee of tne Irtamad pL -8, 91.€, 1.6, P1.7 hava
HgE cament artea of 16 mA P25 1 380 felalreg tNe
Bw-orc2r acdrzes oyies duing b3 extemia rostmoo2
Frogrammirg ard vertoaron .

T2 Exigrs cot il rputio TrenCodnier 2ar cock-cA
from TmerCaurtar 2

TZEX TimerCountes 2 2P e r1e03d t1gser 3
drezon oorto!

ECI: Exierng oirek DA The sgnad is tha exlesay
COCE LT (e PCA

CEXD: Capiue'cornae edarnal 'O for PCA Modu 2 0.
Each 032Mra/someare madlle coanacts 1o 3 Fe 1 P
Ferentemnz 192 When not uged By the 2CA this fin can
harde sladad 1D

B3 Slave port 2k Inout for 51
CEX1: Captura/campare satermal L2 fof POA W odLe |
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Frodues b

The P3OVE1RD2 is an 80C5Y micrasontroller with ¢4 kB Flash and 1024 bytes of

data RAM

Akey feature of the PEOVSIRDY is its X2 mode opton. The des-gnerg.nzercan

Fhilipz Semiconlis b

P8OV51RD2

bl miarcosnre lers with £AT 3] cnre

Tz s i FLrssiRIzph wesclption oo
symbel  [PIn : Type Description
DIPA0 TAQFP44 PLCC44
P20to 2123 18-235 -3 (H3 Port 2: 291t 2 & 3 B-0il pi-diract oral LO < wih
R27 wltimemz baral pull-aps, 2ot 2 pirg afe falisa HIGH ty tra
pPLl-L2 i 3h pull<dps shen '1s ara arlizan o the T and ¢an

b L52d 3€ I-puws |r ks slale. AE Injuls, Pert 2 oirs hat
are exntainally puied Lo whi $earse L Tentil)
Lecades of e iotarmal oL i-L 38, POR 2 5encs tha
Figr-0rde” acdiess byle durng feistes fom endna
[EOJrarm TEMAFy 3N dur g Fxceseas 1o 2xtemal D
M2mony that us e 16-D adoress {MOVNEIATR) I Tie
FPEIcalien, i LESE £Cng VRINa pal-Ips whzn
transiiorg ta ' he. Port 2 260 r&MeNES 80T E Qor !
$lanz £ and 3 pa~ia of nign-crdzr 3odi2 s oS curntg
he exteral Fast made DrLRAmmITe 371d velfcatzy

P33t Q-7 L 11,1213 L2 Port & 20m 3:3 30 §-21 aliessang Lo pon A th

P3F Wiriiniema  etarnal pull-aps. Bort 3 pirs e Faied His K by 2

pri-) erral pldlaps when "1's arz arittan fo them and San

te L52d 3¢ Ir2us P TS Elabe. AE Insuts, Porl 3 oir s that
3re extarnally pulsd LOA whl Carce sLTeN )
tecd e of e Irtarnsl pu l-Lys. Port 3 also racelvae
soTe contol signale and a pars’ of high-ar32t adaess
tits g Mg exterral hog! mede plogrammirg ara
varficasno. :

P32 13 < " | RXD: s£03 1pat fort

P31 11 7 13 [ TAD: se13 cutpLt gt

P32 12 £ ¢ I IHTE: exena Merdet 0 Irpe?

P13 33 - 15 t INTY:. excena termupt §irput

P32 te t0 15 t TO: extarmal om 1t pat o TimerCauntes 3

P3IE 15 8] 17 ! T1: éxtamal et fipat Jo TimeraCoantes 1

P35 i 12 18 & W exienal 4313 M2moTy wiie SIrooe

PIT 17 3 19 > RD: ecsms dala merwory read siicas

FIEY 23 % 3z 1o Program Stote Enable: PEEN is the (239 §210b4 “0r

extT M [0gr3 T MeTory. Whe lhe dewles s axacating
frem miemal (rogram Tamory, FREN & Irastye
|7 IGH). '"When e 2evka ‘& executng code from
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P8OVEIRDZ

el

B iy 0F — 41 Karh a0d ' Fraduct data

L LB Slazh migracontioler

Lo Geheral descriptio
The PEOVEIRD2 is ani 50CA1 microcontroller with &4 kB Flash and 1024 bytes of
dats RAK.

A key feature of the PBOVSIREC2 is its X2 mode opton. The desgnergr2er can

Flitips Senvicanductor: PBQV51 RD2

E-bitmicreconiralas with 350 51 eote

SSIRDZ plaaziiplion oo

Symbol _|Pin {Dsacription

Typa
DIP20 TQFPA4 |pu:cu
A 1 9 35 I Exlamal Access Enabis; TAmust ba cornexedto Ve,
17 greer o £aakle the dey'ca to ‘aith cole Mom he
¥z al preg am memory. A mast te erapped i Vio
fo7 TieTa [OgrEm Bxaculion. Fawerer, Seolmy 1k
Jeve 2 will @ 830% EA, aNa DICFIM exaculsn IE ory
posside freT Intena oregeam meTory. Tne EA [N ca1
loai3te anigh volig2 of 12V,
AE 1 w 33 10 Addreas Laich Enable: ALE !5 1he oL £gnat for
FROG Latairg bhe joh byle o the J03ress ¢ 30 atcess to
extamal mMeToy TRE PN 5 A50 T1e prograT Ting
rose Ingut | FRO G) % faen progra TENrg. Hormaly the
ALE iz apiliad 303 coemant e of », e orystal
frequancy - 310 ¢ 0 uted for &xlerr limirg ard
CHeCKIng, ONE ALE 0152 (€ 5K Dped durr e A40Ess
[0 exT2rnal 433 mamey, HoNdvar, FAD ‘s set o'y,
ALE 's Qeatied, -
L 17,28, 1, 12,23, KD Ho Connect
9 D
ATALY 13 13 21 ! Crystat 1 1apatio h2 me2rtng eesiates Impimer ang
. hpLt o the 1V5Ema) ool 2R3t ooy 3.
T OXTALZ t3 e 20 Q Crystal 2; OLpul Tom g ening o5l atar ampl Par.
Vi 43 25 24 1 Powser supply
Via ] 16 22 | Ground

['! ALE cating fsus: When ALE £in Eperarces Fighar (33817 e 1D 0F 1 during e rezet T morocealrd’ e Oy ML genta ly erzr ro
—3dzr Bt SF FIITS ACTK R mCEE TRE S0LTCA IS 32 331 3 Du =3 E I M I KA to SO 1D Vny B WA ALE B,
[F! Ty Scch mode ALS s emTad at i of epily TesLendy,

sz Tagautiulnsanu
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L298

DUAL FULL-BRIDGE DRIVER

s OPERATING SUPPLY VOLTAGEUP TO 46 V

a TOTALDC CURRENTUPTO 4 A

» LOW SATURATION VOLTAGE

= OVERTEMPERATURE PROTECTION

= LOGICAL "0” INPUT VOLTAGEUP TO 15 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerS020 packages. It is a
high voitage, high current dual full-bridge driver de-
signedto acceptstandard TTL logiclevelsand drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enablainputsare provided to
enableor disable the deviceindependentiyof thein-
pul signals. Tha emitters of the lower transistors of
each bridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Multlwatt15 PowerS8020

DRDERING NUMBERS : L228N (Multlvalt Vert.)
L298HN (Multivalt Horiz.)
L298P (PowarS020)

nectionofan externalsensing resistor. Anadditional
supplyinputis provided so that the logic works at a
lower voltage.

+¥
[s 1] 1] Olil'_’ll S WONF ours OuUTs
1 3 4 X} AL
i~ LS
1 : a
wT|
i 1 3 &
Inl Ink
‘ l
I(n)! y ™ In
EnA EnB
[s L : 1] n
13

SENSE A - ) | }—OSENSED
LIYY Q"SB

Jenuary 2000

1113
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L298
ABSOLUTE MAXIMUM RATINGS
Symbol Parameier Value Lnit
Vs Poser Supply 50 v
Vss Logic Supply Volage 7 v
Vi Ve Inputand Erable Yoltage 0307 v
In Peak Ouiput Cument (each Chanref;
—Non Repatitive (1 = 10Cus) 3 A
—Repetilive (80% on -20% off: t5~ = 10ms) 25 A
—C Operalion 2 A
Veans Sensing Voltage -11t02.3 v
P Total Power Dissipation (T:z3 = 75°C) 25 w
T <urction Operating Temperature -2510 130 ’C
Tes, T, | Storage and Junction Temperalure —-40 to 150 ¢
PIN CONNECTIONS (top view)
/ L o o o — CURRENT SEAS'NG B
[} m— e Vil T
‘$‘ (L3 I— OUTPUT 3
12 73 InRUTA
nwl———2> ENABLEE
1) R— L T .
W e OG!S SUPPLY VOLTASE ¥gg
Mulliwattts F—— o
7 | I ——— INPUT Z
6 D ENSELEA
s———> IRPYT
4 3 SUPPLYVOLTAGE vy
$- s——— OUTPUT 2
2 E—— ¢ SV |
\ J —~ ' F— CURRENT S52hEING A
Z MASLONNELTEZ TS =W 3 CFF eI
7
G T 20 [ GND
Serses | 2 19 ] Sersa B
Ne. T 3 1w [ ne.
o 18 I — 17 3 outs
o4z ] 5 PowerS020 = ou3
vs 18 15 [ Inputd
Inputt T} 7 f4 ] Eratla B
Crable s ] 8 13 [ Irpatd
lrpLt2 1 9 12 1 vss
eND T 1o W ] oND
I
THERMAL DATA
Symbol Parameter Power5020 Multiwatl16 Unit
Rm.:sﬁ Themal Resistance Jurdion-case Max. - 3 CIW
Tremal Resistance Jurction-ambient hax. 13 (") a5 e

("} Ktouned on Elumirum aubatate

213
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L298

PIN FUNCTIONS (refer to the block diagranm)

MW.15 PowerS0O Name Functlon
1115 219 Sense A; Serse B |Between this pin and grourd is cornected Lhe serseresistor to
control the currert of the load
23 &5 Cut1:0ut 2 Oulpuls of the Bridge A; the cument that flows through the toad
conrecied belween these two pins |s monitored at pin 1.
4 6 Vg Supply Vollage for ke Power Output Stages.
A ron-irductive 100rF capachior must be cornected belween this
. pin ard grourc.
5,7 7,8 Irput 1; Inpul 2 TTL Compatible Inputs of ike Bridge A.
611 8:14 Erable A; EnableB | TTL Compatible Enabie input: the L state disables lhe bridge A
{enable A) arcfor the bridge B (enable B).
8 1,10,11.20 GND Ground.
2 12 vss Suppl Voltage for the Logic Blocks. A100rF capacitor must be
connected betveen Lhis pin and ground
1012 13;15 Irput 3; Input & TTL Compatible Inputs of the Bridge B.
1314 16:17 Out 3; Out d Oulputs of the Bridge B. The current that flonys through the load
conrecied between these bvo pins Is monltored atl pin 15
- 3,18 N.C. Not Conrecled

ELEGTRICAL CHARACTERISTICS (Vs =42V, Vss = 5V, T = 25°C; unless otherwise specified)

Symbol Parameler Tast Condltlons Min. | Typ. | Max. | Unit
Vs Supply Volage (pin 4) Operative Condition Vin £2.5 46 \4
Vss  |Logic Supply Vollage (pin 9) 4.5 5 7 \
Ig Cuiescert Supply Cumenl{pind) Ve =H; 1. =0 V=L 13 22 mA
V,=H 50 70 - mA
Ve = L V=X i mA
Iss Cuiescert Currert from Vs (pin9) (Vo =H: 1.=0 V=L 24 36 mA
V= H 7 12 mA
Vo™ L vV, =X & mA
V. Input Low Vollage -03 15 A
(pins 5, 7. 10. 12)
V. Input High Voliage 23 V38 v
{pirs 5.7, 10 12)
Iy Low Voltage Input Currert V=L -10 pA
{pins 5.7, 10, 12) _
1n High Vollage Irput Cumanl Wi=Hg Vgg 0.6V a0 160 uA
{pirs 5.7. 10, 12)
Ve =L |Enable Low Voltage {pins 6, 11) -0.3 15 V.
Ve 2 H |Enable High Vollage {pirs 6, 11) 23 Vss v
lgr, = Lo~ Voltage Eralle Currert Ve =L -10 pA
(pins 6, 11)
ls==H [Hlgh Voltage Erable Curmrent Ven = H £ Vgg 0.6V 30 100 uA
{pirs 6, 11)
Vezaney |Source Saluralion Voltage = 1A 0.95 135 1.7 ')
IL=2A 2 2.7 v
Ve |Sirk Saturation Vollage L=1A (6) 0.85 1.2 16 v
i =2A (5) 1.7 23 Vv
Vega: | TotalDrop = 1A (B) 180 3.2 v
IL=2A (8) 4.9 vV
Vies | Sersing Voltage (pins 1, 15) -1 () 2 A
KYI 3




L298

Figure 7 : For higher currents, outputs can be paralleled. Take care o parallel channel 1 with channel 4

and channel 2 withchannel 3.

ouT1

3
-

PN
-

APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER QUTPUT STAGE

ThelL298integralestwopoweroutputstages(A; B}
The power oulput stage is a bricge configuration

.and its oulpulscan drive an induclive load in com-
mon or differenzialmode, dependingon thestate of
the inputs. The current thal flows through the load
comes oul from the bridge at the sense outputl: an
externalresistor (Rsa ; Rse.) allows lodelect the in-
tensity of this current.

1.2, INPUT STAGE

Eachbridgeis driven by means ol lourgales the in-
putof whichareIni ; in2; EnAand In3; In4 ; EnB.
The ininputs set thebridge stale when The Eninpul
ishigh; a lowstate of theEninputinhibitsthe bndge
All the inputs are TTL compatible.

2. SUGGESTIONS

A non mductive capacitor, usually of 100 nf, must
be foreseen between both Vs and Vss, to ground,
as nearas possible {0 GND pin. When the large ca-
pacitor of the power supplyis oo farfromthe IC, a
sacond smaller one must be foreseen near the
L298.

The sense resistor, not of a wire wound type, must

be grounded near the nagative pole of Vs thatmust
be nearthe GND pin ot the L.C.

Eachinputmust be connected to the source of the
driving signa's by means of a veryshort path,
Tum:-Onand Tum-Off ; Before to Tum-ONthe Sup-
ply Vollageand baforeio Tumnit OFF,the Enablein-
put mustbe driven to the Low state,

3. APPLICATIONS

Fig 6 shows a bidirectional DC maotor control Sche-
matic Diagram for which only one bridgeis neaeded.
The external bridge of diodes D1 to D4 is made by
four fast recovery elements (ir < 200 nsec) that

must ba chosen of a VF as low as possible at the

worst case of the load current,

The senseoulputvoltage can be used tocontratthe
current amplitude by chopping the inputs, or to pro-
vide overcurrent prolection by swilching low the en-
able input.

The brake function (Fast molor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load is higherthan 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7).

An extarnal bridge of diodes are required when in-
duclive loads are dnven and when the inputs of the
IC are chopped; Sholtkydicdeswould bepreferred.
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This solution can drive until 3 Amps In DG operation Fig 10 shows a second two phase bipolar slepper
and until 3.5 Amps of a repelitive peak current. motor control circuit where the current is conlrolled
OnFig8itis shownthedriving ofa tvophasebipolar by the 1.C. L6506,

stepper molor ; the needed signals to drive the in-

puts of the L2908 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.8. designed for the
applicaton of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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L298

Figure 9 : Suggested Printed Circuit Board Layout for the Gircuit of fig. 8 (1:1 scale).
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Figure 10 : Two Phase Bipolar Stepper Molor Control Circuit by Using the Current Controller L6506.
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Absalute Maximum Ratings

Parameter Symbol Value Unit
input Volles dor Va = 5V to 13V Vi 35 Y
for Vo = 24y Vi 40 v
Thermal Resistance Jutction-Casss (TO-220) Redo ) chY
Themal Resistanoe Junction-A 7 {TO-220) Ria 85 [
Crperating Temperature Range [KATEXX'AR] ToR] 0~ 4325 c
Zhoray: Temperature Rargs Tete -85 ~ +1£0 C

Electrical Characteristics (KA7805/KA7805R)

{Refertotest oreu,0°C < Tt € 126'C, 10 = £08maA, VI =10V, Ci= 0 33pF, CO=D.IuF, unless othermise speci®zd)

N KAT805 ]
Parameter Symbol Conditions Wi [Typ. Tthax Unit
Ty=+257C 43 | 50 ) 8z
Catpat Volage Vi E0mA 1o = 1.0A Po = 15W v
V=T 1020V 475 | 60 | 5.2%
) o . Vo =7V o 25V . 20 | 100
Lire Regulaton (Nols1) Reg e | Ty=+23°C Ve VeIV - 8 BET mv
Loxd Reg.aton (Notel) | Regload | Tyss289G o = Prplolnd S SN BT g
15 =250mA to 7T50mA - 4 E
Cuaiescent Current 13 Ty =+25C - § 20 mA
Quieszen] Currest Change Ala DR e - |00} a8 mA
Vi= TV o 25V - o3 t3
Crite.t Vollage Drit AVEAT | lo=EmA 0.8 mieC
Cutpat Hose Yollage W f=10Hz o 100KHz, Ta=+25°C - 42 - LYWVo
Riprs Resction RR {,; ey 62 | 13 aB
Dropout Veltage Vorea [ lo=1A Ta=4257C - 2 - v
Cutpul Resistar<e o] f=1KHz - 15 e
Zhort Circu 1 Curant Iz V= A3V Ta =425 20 20| - mA
Feak Current IFx TJ=425°C - 22 - A
Hota:

1. .031 3rd I1e reguinton are spedied a1 corsisat [LA2ton tamperane, $Nargss In Vp dde to FaXirg 8Mes must 02 1aken
N0 3XC0IN E2PAF3IE Y. PUlEe t2stng WER BDw duly '§ Li2d.
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Electrical Characteristics (KA7808/KA7808R)

(Refertatestercut 0C < T 125°C, 1o = £00mA 'V,

=14% &= 0 33pF, Co=0.1uF

unhess othzvrise specr=d]

Parametes Symbal Conditions - KATE08 Unit
Min. | Typ. | Max
Tr=+25%C 77 8D | &3
Cutpit Voltage Vo S0A -l - 104 Po o 161 y
Vi= 105V 123y T& | BO ) 84
W= 1DEW g IEY .
Line Regu'ation (Mote1) Regline | Ty=22552 ‘:f: - :?;“‘-' :: :'r:.f zg ':: m
5 =5 OmwAto 1.2A 10 180
Load Reguaten (Mot=1) Reg'e3a | Ty=-25°C 3= 250mA to mV
760mA - |60} %0
Qiescent Current la Ty =+25°C - 50 ] 80 | mA
= F, =
Cruiescent Current Change Alg ,I\f; =_ ‘I::Awwi:?%:f C;l]; ? g mA
Culput Voltage Drift MWoAT |l =5mA Rk m\ e
Culpit No'se Volage VN = 100 100KHz, Ta =+25°C . 52 - | pNVo
Ripp= Rexction AR f=1320Hz, Vi= 115V 1021 5¢ £g 73 B
Dropout Yoitage ¥orop o= 1A Ti=426°C 2 - v
Gutput Resistarce (¥ f= |KHz - 17 - mil
Shod Cirew 1 Current lzc W= A5V, Ta =425 °C 250 mA
Peak Curment [ETS Ty=:25°C - 22 A

Hote:

1. Load 3rd! nE regL aon are £p23%2d a1 SONSIMN Jurdsin Limpaane. Cnarges I Vo due 1o h2aing aTeTs musl 0= LE
o dccLun: E2paae y. Palse 12810y with bow duty '3 Lsad.
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MAX232, MAX232|

DUAL EIA-232 DRIVERS/RECEIVERS

ELLIOLT. - TEBRJARY 135¢ - REVSED GLTGEER 2000

Meet or Exceed TIASEIA-232-F and ITU
Recommendation V.28
Operate With Single 5-V Power Supply
Operate Up 1o 120 kbit/s
Two Drivers and Two Receivers
130-V Input Levels
Low Supply Cument . .. 8 mA Typical
Designed to be Interchangeable With
Maxim MAX232
ESD Protection Exceeds JESD 22
- 2000-V Human-Body Model (A114-A)
Applications
TIA/EIA-232-F
Battery Powered Systems
Terminals
Modems
Computers

description/ordering information

MAX23Z...D, IPAL M, QR NS PACKEGE

MEX23A ...

Cle
Ve,
[ B
Tl
L2
Ve
TaouUT
R2iN

D. OV, OR N PACKAGE

[TOP VIEW)

- téfl Voo
1s[| GNO
sl T10UT
13IRUN
12[] RISIT
1] THH
16] TN
3] R2OLT

B R L N T
3

The MAX232 is a dual driverrecsiver that includes a capaditive vollage genarator to supply E1A-222 voltage
lavels from a single £\ supply. Each receiver converls EI1A-232 inputs to 5-V TTL'CMOS levels, These
receivers have a typical theeshold of 1.3V and a typical hysieresis of 0.5V, and can accept 130-Vinguts. Each
driver converts TTL/CKICS input levels into EIA-232 Jevels. The driver recetver, ard vollage-gensraiof
functions are available as oells in the Texas Instruntents LinASIC™ korary,

ORDERING INFORMATION

Ta PacKAGEL ponT HOABER VRN
POIP (N} Tuoe WMAX2IZN WANZIZY
SO D) e s VAX2¥2
N - Tap= and rex WA ZOR
SNy TuDe MAX2IZDW MAX232
Tapa and feat WAX2IZONR
SR (N3) Tap2 30 re WAX2IINGR WAXZ1Z
RDIP (N} Tué WARZIHN MAN2I2IY
sove ) Tupe MANZIND NANZI2!
—LC10583 Tap2 and ez WAN2I2CR
e Tuoe [FHEEY VAN2t
Taps and re! MAXZIH VR )

B20kag8 AT, SLNGRIE (ELng QUarites, thermal s, t-jl"'lbdw ard PLE 0250
Guie Irés e IvAIILHE X AAv S COTBLPaiage.

Dieaes DE aware Tl X0 RNl AKTSR COTCEMIng avalial Ty, BLAENG waTIMy, ard use I orTal AP G O
TEX3S EVUMENS BET COrdIted prdars and dled 3MIMs TIEFELD SpIeas al v end o this &a73 erest

LnASK 15 a tracerart of Texas | relrmars.

I“Ill._ﬂ El"l o i et b3 POY o Al

puml-mr 1m DT
m.w"';"tm adny e ‘&ff TEXAS

CoE,M T 2000 THOL FETATSTE Rovpiizd

INSTRUMENTS

[B N W LY = L L B A H

[ESEY R L]
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DUAL EIA-232 DRIVERS/RECEIVERS

I.LE03Y - FESRUARY 1553 - REVISED -XCTCEER I0C2

67

legic diagram {positive logic)

Function Tables

EACH DRIVER
IHPYT | OUTPUT
TIH TOUT
L H
H “
H=Figh e, L= bk
l&vg
E=CH RECENVER
INPUT | OUTPUT
RIK ROUT
L H
H L

H=Fgh'ewe, L= b

[

TN — D(L TIOUT
Tan — {>(, T20U7
RIOUT 7 .)@ RAM
R20UT = :y@l R2H
%TEXAS
\ INSTRUMENTS
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MAX232, MAX232|
DUAL EJA-232 DRIVERS/RECEIVERS

ILLSGET: - FEERMARY 1 28F - REVSED GCTOSER 2312

absolute maximum ratings over operating {ree-air temperature range {unless otherwise noted)t

Input supply vollage range. ViC (see Note 1) .
Posiirze outpul suppily voltage range, Vo,

Negative output supply volage range, Vﬂ

Inpu woltage range, V. Driver

Redaivar

Outpur voltage range, Vo TIOUT, T20UT

R10UT, R20OUT

Short-cincuit durasion: TIOUT, T20UT . ...

Package thermal impedance. b ja (see Notz 2]

Lead temperature 1,8 mm {1/18 inch) from zase for 10 sevonds

Storage terpersture range, Tgyn

................................................ 30V

—03%wdvV
Voo 03V iey
L3Viw-18Y
-03VoVoe~03V

Ve——03YiwVg, +03Y
-Gavﬁovcc—oav

............................ 5

- Un'limited
Dpac*agﬂ ............................ L TICAW
DW package . .. e BT CAW
Kpackage .........o.ioonn 37 oW
K3 package ............... 2 e

280 C
—B8E°Co150°C

T fareseas LewDd those Li3ta0 Ur 0 aberiLt s M TUm rafings’ may caude peTamel daTocs 10 04 06 ol Thet e e §THE8 mngs orly, ard
frehiona ofe2bon of the davce 3t these of 3y Cner oondroione beyond those nleaied Widsf TecoTmerdd oparatng condhions” & rof
Impied. Exposure 1 absotte-maxmurtated ecnd Zons o extenced pertods may ateot 8o refiatiiny,

NOTE 11 All vara08 vakize a%e allh E€pac 10 netivork ground

lemmnal

2 The paclage IR Moeddros |6 caleulahed In ad0endarae with JESD 51-7.

recommended operating conditions

Ml oM Wax] war
Ve Zuogly vailage G 5 55| ¥
Vi High- 22 riold vDLage (T1IN,TZIND 2 v
Vi Low-kvel iFpus voiage [T1IN, T2N. oef v
RIM,F2IN_ Reothval iU vomage =51
; VAX232 7 T .
Ta DParare] fee-a| enperare STy v 3 <

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature {unless otherwise noted) {se¢ Hote 3 and Figure 4)

PARAMETER TEST CONDITIONS MIH TYPl max| uur
- NVee=55Y. MoUpals opan,
Mo Supgty oumet e Apis open g 1| ma
Al ypcal values 3 A Voo =3V S Ty =23°C
NOTE 2 Testeondbons ae Cl-CL=1uF AWor =S WiL5SY
‘b TEXAS
INSTRUMEN IS ,

[0 AL

L BUYE=RNT] ® A AT

LLAL Faar
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

L LEZTL - FESRUARY 1233 - REVISED DCTOESR 2002

DRIVER SECTIOH

electrical characteristics over recommended ranges of supply vollage and operating free-air
temperature range {see Hote 3)

PARAMETER TEST COHOITIONS M TRt MAX] unm
Yod  Hgb-level ot eotage TICUT, T20UT |3 = 3kt 2 GRD B 7 v
ML LovHese osps vataget TIOUT, T20UT  |R_ = 3K D GND -7 =1 v
fa DLpU res a0 TIOUT, T20UT Ve, =V¥n =9, Vgp=i2V¥ 03 [
lac?  Serl-dmud ool curert TICUT, T20UT  [Vee =S5V, Vo =G 113 mA
s S¥a-ddt Rgut oumeT. TN, T2IM Vi=0 o wa

TABNERS IS AR M Vo =5 Ta =283,

= The 3sgebrale comventicn, 1 which thé 628t pOS Tvé (moOsT NEgativel 2lee 15 DS gnated MIAPLIT, 'S Usad In tis dada sheet o logis volage
lewels oy

§ M0l mor2 INaT o2 QUFAL 57K d 06 ERORd & 3 Ime,

MOTE 2  Tesl confibors xe C1-Ct = 1 WP Ve =S VI LSV

switching characteristics, Vee =5 W, Ta = 25°C {see¢ Hote 3)

PARAMETER TEIT COHDITKN S MH  TYP MAX| UNIY
" RL =3 L2037 LY,
SR Criver gew rate Cae FgLre 2 M| Vs
SR Citeaf TAVSLOM F2gitn 5 4 [t T3 Fure 3 3 W
oaa e one TOUT sartchng 12 Kt
MNOTE 3 Tedl condiorng 3w C1-CA = JuF XVoo =SV 05Y
RECEIVER SECTION

electrical ¢characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see tote J)

PARAMETER TEST COMDITIONS WN Tl Wax| unn
Vor | HeN-Rve cupLlvotage RICUT, "20JT |lon - - ma 35 v
Vi Lowdeve oatpu volaget RICUT, R20UT {InL =22mA 2] v
. Recs & $05 Bve-Gors MFLL o \ - J
YT+ UWasTr eitage RN, RN Voo =8V, TA=25C 1.7 22 v
- Rece" of regadve-gong Hpu e el
VA ooy g RIN, R2IN Voo =5V, Ta=i5€ 08 12
Vimg 1IpUE yslereas votage RIIN, FR2IN Voo mE Y 02 05 1
T Receyer Irpun feRelae RIN. 2N Voo -t TA-25C 3 5 7|

TAIIYpZ3 valuee AE R Voo = § W Ta =280
ITre BJeha@s cometion, 1 avah the 'eas o6 tve (Most negatlve) vakie 15 ces gnaed minmJm € wead(n s 03la ahast S ogic wiage

e Bis cny. :
MOTE2 TeslcondtrsaeCi-CE=1uF Voo =5V D5V
switching characteristics, Yeoc =5V, Ty = 25°C (s¢e Hote 3 and Figurs 1)

PARAMETER TYPR | U
1PLHIR)  RESeher proosgabon dalyy Eme, |- 10 A 2va] aLtpiL S00] rs
foHiRy  REsaher progagatiyn gy Eme, nigh- 10 0A- 2w oLt 01| s
MOTE % Tesl condbors ae C1-Ct = | uF XVeo =€V e D8V

” TeXAS
INSTRUMENTS
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#include<reg51.h>
#include<intrins.h>

#include<absacc.h>

sbit sw0=P1"0;
shit swl=P17];
shit sw2=P1"2;
sbit sw3=P1/3;
int a=0;

int b=0;

void delay(unsigned inl msec)

{ unsigned int ¢ ;

TMOD=0x02; ///timer0 mode2

THO=0xA4; ///0.1*msec

TLO=0xA4,

for(c=0;c<msec*100;c++) ///0.1msec*100=10msec

{

void main()

TF0=0; HHlclear TFO
TRO=1; f//set timer0
do{}

while(TF0=—=0);

1}
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{
P2=0x05;
while(I)
{
T sw S HIHITT
iflsw0==1)
{ P2=0x09;
delay(200);
P2=0x05;
_delay(350);
P2=0x06;
delay(200);
P2=0x05;
delay(100);
}
IHIHITE sw 6 ///////////J-’//
if(sw1==.l&&a=0)
{
P2=0x0A;
delay(300);
P2=0x006;
delay(435);
P2=0x05;
delay(500);

P2=0x06;
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delay(435);
P2=0x05;
delay(100);

at+;

L

}

I sw 6 I

if(swl==1 & &a==1)
{
P2=0x0A4,;
delay;(3 00);
P2=0x09;
delay(435),
P2=0x05;
delay(500);
P2=0x09;
delay(435);
P2=0x05;
delay{100);
a=0;
}

WHETTHIETE sw T I
if{sw2==0&&b==0)
{
P2=0x0A;

delay(300);
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P2=0x06;
delay(435);
P2=0x05;
delay(500);
P2=0x06;
delay(435),
P2=0x05;
delay(100);
b++;

3

}

//////////////,;'l/ sw 7 MHIHITIHT
iflsw2—0&&b—1)
{

P2=0x0A;
delay(300);
P2=0x09;
delay(435);
P2=0x05;
delay(500);
P2=0x09;
delay(435);
P2=0x05;
delay(100);
b=0;

}
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IR sw 8 IR

ifsw3==1)

P2=0x06;
delay(200);
P2=0x05;
delay(350);
P2=0x09;
delay(200);
P2=0x05;
delay(100);}

1
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