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Project title Automaltic Vacuum Cleaner
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Project advisor Dr.Mutita Songjun
Major Electrical Engineering
Department Electrical and Computer Engineering
Academic year 2010
Abstract

This project is to construct a small automatic vacuum cleaner robot which is mainly
controlled by microcontroller. The motion control of the robol is importanily divided into two
parts: to avoid the obstacles and to verify the different level of ihe floor. The four infrared sensors
are ulilized to achieve the two motion control described previously. The three infrared sensors are
inslalled at the front, front-left, front-right of the robot for checking the obstacles and avoid them.
The sensor on the front-left will check the obstacle and tumn right to avoid it and then go forward.
For the sensor at the front, there are two operations to avoid the obstacle, when the obstacle is
firstly found, the robot will move backward and tumn right. Secondly, when the robot finds the
obstacle, it will move backward and tum lefi. The sensor on the front-right is activated when it
found the obstacle and causes the robot to tum left and then go forward. For the fourth sensor
installed on the front, it uses to detect the different level of the floor and the motion of the robot

. . th .
caused from activating 4 sensor is the same as from the sensor at the front.
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P89V51RD2

S-blt A0CET &V low power £4 kB Flash micracontraller
with 1 kB RAM

Rev. 01 — 01 March 2004 Praducl dala

1. General description

2. Features

The P2OV51RD2 is an BOCS1 microcontroller with 84 kB Flash and 1024 brytes of
data RAM.

A key feature of the PBOVS IRD2 is its X2 mode oplion. The design engineer can
choose 1o rup the application with the conventional 80051 dock rate (12 clocks per
machine cycle) or select the X2 mode (8 chocks per machine cycle) bo achitve tiice
the twoughpul 3t the same clock frequency. Another way 1o benefit from this feature
is lo keep e same performance by reducing the clock frequency by hall, thus
dramatically reducng the EMI,

The Fiash program memary supparts both parallel programming and in seral
In-System Programming {ISP). Paralle) programming mode offers gang-programming
at high speed, reduding programming costs and Eme to markel. ISP aflows a device
lo be reprogrammed in the end prodhuct under sofware control. The capabiity to
field/update the application firmware makes a wide range of applications possible.

The P38V51R02 is akso In-Application Programmable (IAP). allowing the Rash
program memary bo be reconfigured even while the applcation is amnning.

80C51 Ceniral Processing Unit

5V Operaling weitage from O to 40 MHz

84 kB of on-chip Flash program memory with ISP (In-System Programming) and
IAP {ln-Appiication Programming)

Supports 12-dlock (defaudl) or &-clock mode sefedtion via software or ISP

SPI {Senal Perpheral Intertace} and enhanced UART

PCA {Programmable Counter Armay} with PYWM and Capture/Compare functions
Four 8-b7 /O ports writh threa high-cwment Port 1 pins {18 mA each}

Thrae 16-bit tmersfcounters

Programmabie Watchdog timer (WDT}

Eight interrupt sourcas with four priority levels

Second DPTR regsier

Lows EMI mode (ALE nhioil)

TTL- and CMO5-compatble logic levels

&) PHILIPS

39
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P89V51RD2

3-bit B0CAT BV low power G4 kB Flash micracontrafler
with 1 kB RAM

Rev. 01 — 01 March 2004 Praducl data

1. General descriptlon

The PRIVSIRD2 is an 80CH1 micrecontrofler with 84 kB Flach and 1024 bytes of
data RAM.

A ey feature of the PBOVSIRD2 is its X2 mode oplion. The design engneer can

Philips Semiconductors P89V51 RD2

Bbit micrecontrollers with 86C31 core

B Srovm-out detection

B Low povrer modes
+ Power-down mode with external nlemupt viake-up
+ kie mode

m PDIP4D, PLCC44 and TQFP44 packages

3. Ordering information

Takla 1:  Orderng Intormation

Typs numbar Package Version
Hame [lmmpuon

PEIVSIRD2FA PLGCA4  plasuc lexded chip carrer, &4 leads SOT18T-2

PBIVSIRDZFEC  TQAFP44  plasto bhin quad Nal package; 44 leads SOTIE-1

PEIVS IRDZBN PDIP4D  plasii dual Indine package, 40 ads SOTIZ8-1

311 dedering options

Tsbre 2. Qudsring opiians

Typs number Tempaislue range Frequency
PEIV5 IRD2FA -40°Clo +85'C Q% 40 KHz
PBIVS IRD2FEC -40°Clo +85'C

PEGVSIRDZEN 0Clo+70'C
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P89V51RD2

B-hit A0CAT 5V low power £id KB Flash micracontrafler
with 1 kB RAM
Rayv. 01 — 01 March 2004 Pradusi data

1. General description

The PEOV5S1RD2 is an B0CS 1 microcontroller with &4 kB Flash and 1024 bytes of
data RAM.

A key leature of the PBRVSIRD2 is its X2 mode oplion. The design engineer can

Philips Semiconcuctors P89V51 RD2

B-bit microcontrollers with 8L 51 core

4, Block diagram

G . - -

HAZH PERFORMANGE I
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LUI0E FLAGH ]
1 - THTEAAL
s |

YRE
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PRODRAMAE E

g
|}

i

PRt

CUUMTER AJRAY
e R
| waTLHD 0 TIMEA
LNvslal
wH | cecuans
Fel SUHATCHT ~

,._
|
|
|
|

Fig 1, PEIVSIRO2 bloch diagram
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P89V51RD2

8-bit ABCA1 6V low powear 64 KB Flash microcontraller
with 1 kB RAaM
Rev. 01 — €1 March 2004 Piaduct data

1. General description

The PEOVSIRD2 is an 80C5T mictocontrolier with 84 XB Flash and 1024 bytes of
data RAM.

A key feature of the PBOVSIRO2 is its X2 mode oplon. The desgn engineer can

Philips Semlconductors P89V51RDZ

B-bit microcontrollers with BOC31 core

A Pinning information

H.1 IPinning

o
!-2 ,5 g [ oo o on
k2 g & ¢r ¥ 82 d
- f’ <1 y L 3 L* » ol -
oL L E & ¥ OPEE 7
[<] ] =3 -] ] £
-
LE RIS T3] 0 vktn
CE M z0x o TH] 8] o ags
CEsiiT 7 [B] 77| Fo ALY
T 28] D TwD?
Founga s ] )=
e FRSYEIRDEIFA 4]
Tanss 4 3] [33) A BT
AR ] e
A HEFI (] P2 TAes
rafei 4 e 3] 2 wara
114 i) [70] 12 w13

= T 0 [ed W] [R] 031 [R] 18] 1] (8] wcaae
Ur-€lml)l.l-rl.‘!'|‘
gﬂi!-i;.za"<§_:§;
BRSO riEi

Fipz  PLY.EH pin confguration
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P89V51RD2

8-hit 80051 5 Y [ow power B4 kB Flash micracontroller
with 1 kB RAM
Rev. 0§ — 04§ March 2004 Producl dala

1. General description

The P39V5IRD2 is an BICS1 micracontroller with &4 ki3 Flash and 1024 bytes of
dala RAM.

Alkey feature of the PBOVS IRD? is s X2 mode option. The design engineer can

Philips Semiconductors P39V51 RD2

g-bit microcontrollers with 86C31 core
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P89V51RD2

3-bit POCET &\ low powar 64 kB Flash micrecontroller
with 1 kB RAM
Rev. 0§ — 01 March 2004 Praaducl data

1. General description

The P2OVE1RD2 is an BOCH1 microcontrofler with 84 kB Fiach and 1024 bytes of
dala RAM.

A key feature of the PAOVS1RD2 is its X2 mode option. The design engineer can

Philips Semicanductars P89V5 1RD2

B-bit microcontrallers with 80031 core
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P89V51RD2

8-hit A0CET &V low power &4 kB Flash micracontroller
with 1 kB RAM

Rev. 01 — 01 March 2004 Preduct data

1. General description

Philips Semiconductors

The PAGVAIRD2 is an BOCH1 microconirofer with &4 kB Flash and 1024 bytes of
data RAM.

A key feature of the PBEVSIRD2 is its X2 mode option. The design engineer can

F8SV51RD2

E-bit microcontroliers with 86C 51 core

6,2 Pindescriplion

TJabisd PIIVSIRO2 pin dascription

symbol  [Pin

Type {Drecription

]Dlmo

POQto 3312
P0.7

Pl.Ot 18
PL.7

P10 1
P 2
PL2 3
P1.3 4
P14 5

TQFPid ]chcu

73

40-44,

40

41

42

a4

433 Lo Port 0: Port 015 an 5-ba open daln b-Grectiona I'C
porl PBort D ping that have *1's willlen o hem fioal, and
In this stale ¢an be used as high-mpedance Inputs.
Port 015 a50 the mutplexed ioa-order itress and
disla buk durng acCEe62E to exiema code and data
mamory. I thes appiicasion, 1 UEs sirong Inlemal
pultups when transkicning to 45 Port § also recelves
|2 codie bybas during the exiena host mode
programming, and ouiputs The code bylés during the
exteinal hos! mode verification. Exterral pult-ups are
fecquiied during program vesiicaiion or a¢ a general
Purpose 1/0 port
13 2% LD Ath Pori 1: Port 1 15 an 8-bit bi-Grectional 1O partwih
Inlema pui-up ntarnal pull4ips, The Port 1 Fne are pulled nigh by the
hternad pull-ups when Ve ara 'ariben Lo them and oan
be wsed 36 Irpuss (n this slate. A Inputs, Port 1 ping that
are externalty puded LOW will sourca cumment {1}
because of the Internal pul-ups. P).E, PLE, P17 hae
Ngh curTent drve of 16 MA. Porl + aiso fecelves the
ow-0rder acdress bytes during the exiernd hosl moge
FrOgramming and verngaton.
2 =} T2 Exteinad cobnt Ingul fo Timer!Coun ter 2 or Clock-oul
friem Timer/ Courter 2
3 | TREX: FimerCounter 2 caphmraneoad tigger 2w
drecdon control
4 ! ECH: Exterma® cack Inpul. This &ignal I6 the enterna
clock Input fof the PCA
5 Lo CEX0: Captwescomnpare external 'O td PCA Modu e 0.
Eath caplurecompare modie connects lo @ Porl 1 pin
Tor externa 10, When nol used 0y the PCA, Lhis pin oan
handie slandard 1O,
§ Lo S5 Slave parl selecd Inpul for SPI
CEX1: Caplure‘compare extemal 'O fof PGA M oduie 1
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P89V51RD2

B-bit 80CA1 B Y low power 64 kB Flash microcontroller

with 1 KB RAM

Rev. 01 — 01 March 2004

1. General description

Product data

The P39V51RD2 is an BOCS1 microconvoller with &4 kB Flash and 1024 bytes of

dala RAM.

A key feature of the PBEVEIRD2 is its X2 mode opton. The desgn engineer can

Philips Semiconcuctars

P8OV51RD2

B-hit microoantrollers with 80C51 core

Tablsd  PBIVSIRDZ pin dagcription.  seclecey )
symbol  (Pin v Daacription
DIPdo  [rarPss  [pLecH
P20t 21-28 15-25 24-31 Lo Port 2: Port 2 (s an &-bi1 bidirect:onai 10D port with
m7 withinierna  Ribarnal pull-ups. Port 2 pins are putied HIGH by the
pUl-up nternal pull-ups when *1's are written io them 2nd ¢an

be usad as Inputs in this slale A Inpuls, Port 2 ping tha!
are extarmalty puted LOW Will BDUNTE CusTent{li)
bezause of the irternal pul-uoé. Por 2 sends the
Ngh-order address byle durng feiches from external
Frogram memary and duing accesses lo exlemal Daa
Iemory {hal use 16-INt address | MOVXFDPTR). In is
appicaion, it uses sirong (nleimal pull-upe when
Iransfioning ko * 1'% POt 2 350 recelves Boorwe con ol
signas and 3 partial of high-coder adress bl durng
1he extemal bl MOdE PITQRAMMING &0l vesiacation.

P3dto 19-17 £7-13 11,1313 10 Port 3: Port 3 15 an 8-bi bidirectiona 1O port wih

P3.7 withinferna  hternal pullups. PoIL3 pins are pulled HIGH By the

piA-up nterral pldFups when ' 1Us are wiitten (o theer and ¢an

b2 Lsed 36 inpArts In this stale. As rputs, Porl 3 pins thal
are extemally pufed LOW wil source current (i)
because of e Irtermal pul-ups. Port 3 also recelves
pome conbrol signals and 3 parlial of high-ordier akMess
Eits gurthg the external host mode programming ard
verieation.

P30 10 & 1" 1 RXD: seria (nput por

P3N H 7 (1) ] TXD: sea cuipit port

P32 12 & 14 1 THTT: extemal Intermupt O Inpin

P33 13 g 15 1 THTT: exdemai Interrupt 1 Inpunt

P3.4 14 10 1% 1 T0: external ownt Nput Lo TimerCounler 4

P35 1§ 11 17 1 T4 external St Fput 10 TImanCounle 1

P35 18 12 18 c VAR external data memory wilte sircbe

P37 17 13 9 =4 RO ectemal data memory read sirobe

PoEN Hil % 3z R Program Store Enable: FGEN Is the read s1robe o7

external progian manmory, YYhen the device s exscating
from inlemal program memory, PSEN ks Inactve
(HIGH). When e deviod i§ EXBCutng code from



P89V51RD2

a-hit 80CET &V Jow power 54 KB Flash microcontroller

with 1 kB RAR

Rev. 01 — 01 March 2004

1. General description

Product data

The P2IV5SIRD2 is an 80CH1 microcontroller with 84 kB Flash and 1024 bytes of

data RAMA.

Akey Reature of the PSIVSIRD2 is its X2 mode option. The design engineer can

Philips Semicanductaors

P89V51RD2

Tabla 3 P29YSIRDZpin descrlption somincra

B-bit microcontroltars with 80C51 core

symbol  {Pin Type
DIP40 TAFE44  {PLCCA4

EA M il 35 1

ALE/ u 27 3 )

FROG

NC - 6, 17.28, 1,12,23% L0

» Y]

XTALY 19 15 2 1

XTALZ 13 " 20 o

Vou 4n » a8 1

Viz 0 16 22 )

Descripbion

Extermnat Actess Enabls: EA musl be connecied 10 Ve:,
i orger lo enatie the deica to felch code from Ihe
extemal program memory. EA mukl be Gtrapped W Vio
for inlecnad program epécution. However, Sequrity tock
fevel 4 will Gsable EA, and rogram execulion Is onty
possitie froen Inizmal program memory. The EX pin caa
loferate a high vestage of 12V,

Addresa Laich Enable; ALE |5 the cuipud signal fof
Lalening me Iow byte of Me address durng a0 access o
extenal memory. Thes pin 15 250 he programming
puise Inpul (PROG) v fiash programming. Normaly lhe
ALEI' 5 emitted a1a conélant rabe of ¥, the crystal
Trequency < and can be Lsed fof exleinal iming and
clockirrg. One ALE puise Is sUpped during each 2(3esE
Io external data memony Hoaever, I AT & setio 'l
ALE 15 disabled.

Ho Connect

Cryslal 1! Input 1o 1he Irmvertng oecllator ampiiier ang
Fiput Lo the internal cloch generaior s

Crystal 2: Ouiput from the hverting 0524 3loT amplfier.
Power supply
Ground

[M  ALE ‘oadivg Bzuz: WhEn ALE £in EXperances Pigher i5ading | X0 pF) durtng Ing reset e micrconlroler may acCdenty iy erizr v
—ades ofner lhan narral acthng mode. The solton Iz ¥ 3348 8 pul-up resisior of 3 M S0 W i3 Yo, £ Tor ALEpin,

[2] SorS-cioch mode, ALE s emirtdad 81 5 Cf ergsial Temancy.
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L298

DUAL FULL-BRIDGE DRIVER

n OPERATING SUPPLY VOLTAGEUP TO 46 V

s TOTALDC CURRENTURPTO4 A

n LOW SATURATION VOLTAGE

s OVERTEMPERATURE PROTEGTION

» LOGICAL "0" INPUT VOLTAGEUP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integraled monglithic circuitin a 15-
lead Mulliwatt and PowerS0O20 packages. It is a
high voltage, high curment duai full-bridge driver de-
signedto acceptstandard TTL logiclevels and drive
inductive loads such as relays, solenolds, DG and
slappingmolors. Two anableinputs are provided lo
enableor disable the deviceindependentiyof thein-
put signals. The emitlers of the lower ransistors of
each bridge are connected togelharand the corre-
sponding external terminal canbe usedfor lhe con-

BLOCK DIAGRAM

PowerS020

Multiwatt15

DRDERING NUMBERS : L298N (Multlwatl Verl.)
L29BHN (Mulliwall Horiz.)
L228P (Power5020}

naclionof an externalsensing resistor. Anadditional
supplyinputis provided so that the logic works at a
lower vollage.

+¥s
Vel

L]-HSA

1 2 3 &
In1 [ 1 |I'IO§
1O A
In? Ind
o ¥ 0 %
%A [ I EnB
\ L) 1]
SENSE AO—g ) _J; [R 1IN

p——OSENSE B

Jenuary 2000

13
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L298
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unlt
Vg Power Supply 50 v
Vgs Loglc Supply Vollage 7 v
V),Ver  |Inputand Enable Vollage -0.3t07 Vv
lg Peak Outpul Cument (each Channal
— Non Repslilive (L = 100ps} 3 A
-Repetitlve (86% on -20% ofl; tes = 10ms) 25 A
~DC Operation 2 A
Vawna Senslng Vollege =1t02.3 v
Pray Tolal Power Dissipation (Tzee = 75°C) 25 W
Ton Junglion Operating Temperature —-25to 130 °C
Tsz. Ty |Slorage and Junclion Temperalure ~40 to 150 G
PIN CONNECTIONS (top view)
/ l. e 1==x_D CURRENT 5ENSING B
$_ W[ 3 outeuTd
T = OUTPUT 3
L3 E— (]
[ EN —— ENABLE B
W0 HPUT3
= LOGIC SUPPLY VOLTAGE Vg
Muliwaltls ——————— o
LA E— INPUT 2
6 [ ENAELEA
L7 IKPUT 1
4 [0 SUPPALYVOLTAGE Vg
_$_ 3> oUTPUT 2
2 outPum
N il o~ /> currentsEnBINGA
Z TABCOMMECTER TO PIND [=H A
7/
GhND ] 1 20 [T GHD
Senso A [ 2 19 [——} SansaD
NE [ 3 18 [ NG
ot 4 4 17 3 Ould
ou2 ] 5 PowerS020 5 | ous
Ve 1 & 15 7 topuid
Inputl 4 7 14 [—) EnableB
Cnabloa [ 8 13 [ toput3
Irpui2 T4 9 12 [—3 v&s
GND [ 10 11 [/ chD
0239
THERMAL DATA
Symbol Parameter Power5020 Multiwatt1s | Unil
Rinjcase | Themmal Resistanca Junction-case Max. - 3 CIW
Rinjare | Themal Resistance Junclion-ambient Max. 13 (% 35 oW

{'} Mourled on a'uminum subsimle

213
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PIN FUNCTIONS (referlo the block diagram)

MW.15 PowerS0 Name Funclion
1;15 219 Sense A; Sense B |Belween this pin and ground s connected the sense resistor to
control the cumenl of Lhe foad
23 4;5 Gut ;01 2 Oulpuls of the Bridge A; Ihe cument Lhat fiows hrough the {oad
connecled bahwaen these two pins Is monitored st pin 1.
4 6 Vg Supply Voltage for the Powar Output Stages.
A nordnductive 100nF capaclhor must be connected belween this
pin and ground.
6.7 7.9 inpul t; Input 2 TTL Compalitde Inpuls of the Bridge A.
6;11 8;14 Enable A; EnableB |TTL Compatible Enable Input: the L stala disables the bridge A
{enable A) and/orths bridge B (epable B).
] 1,10,11,20 GND Ground.
9 12 vss Supply Voltege forthe Loglc Blocks. A100rF capacior must be
connedted betwean this pin and ground.
10; 12 13;15 lnpul 3; Input 4 TTL Compatible inputs of the Bridga B.
13; 14 16;17 Oul 3; 0ut 4 Outpuls of the Bridge 8. The curment that flows through the load
connecled batveen these bwo pins Is monltored at pin 16,
- 3:18 N.C. Not Connecled

ELECTRICAL CHARACTERISTICS {Vs =42V, Vss = 5V, T; = 25°C; unless otherwise specilied)

Symbo! Paramelar Test Condillons Min. | Typ. | Max. | Unil
Vs Supply Votage (pin 4) Operalive Condition Vi #25 46 \
Vss  |Logic Supply Vollage (pin 9) 4.5 5 7 \
i Quiescert Supply Current (pind)  |Ven = IL=0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ver = Vi=X 4 mA
lss Qulescert Currerl from Vs (pin 3} [Vea =H; 1L=0 Vi=L 24 36 mA
VisH 7 12 mA
Ven = L Vi=X 6 mA
Vi Input Low Voltage -0.3 1.5 v
{pins 5,7, 10, 12)
Vik  |lnput High Vollage 23 VSS A
{pins 5, 7, 10, 12)
I Low Voltage Input Currert Vi=L -10 nA
{pins 5,7, 10, 12)
I High Voiflage Input Cumrent Vi= HgVgg 0.8V 3 100 A
{pins 6, 7, 10, 12)
Vor = Enable Low Vollege (pins 6, 11) 0.3 1.6 v
Ven ® H |Enalde High Voltage (pins 8, 11} 2.3 Vs v
lg; =L JLow Vollage Enable Current V= L -10 pA
{pins 6, 11}
lan =H [High Voltage Enable Current Ver = H < Vg 0.6V an 100 HA
{pins 6, 11)
VCEE;I[H) Source Saturation Vollage IL=1A 0.95 1.35 1.7 \Y
I =2A 2 2.7 v
Veesstny | Sink Saluralion Vollage =1A (6} 0.85 1.2 1.6 v
IL=2A (6) 1.7 2.3 v
Vcessy {TolalDrop IL=1A (5} 1.80 32 v
=24 (5} 4.9 v
Vians | Sensing Vollage {pins 1, 15} -1 (% 2 v
K’l kKUK




L298

Figure 7 : For higher currenls, oulpuls can be paralleled. Take care to parallel channe! 1 wilh channel 4

and channel2 withchanne! 3.
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APPLICATION INFORMATION (Rafer to the block diagram)

1.1.POWER QUTPUT STAGE

Thel298integratestwopowerouiputsiages(A; B).
The power output slage is a bridge configuration
and its outputs can drive an induclive load in com-
monor diffarenzialmode, dependingon thestale of
the inpuls. The current that flows through Lhe load
comes out from the bridge at the sense oulpul: an
externalresistor (Rsa ; Rse.) allows todetectihe in-
tensity of this current.

1.2. INPUT STAGE

Eachbridgais driven by means of fourgatesthe in-
putof whichareIni ; In2; EnAand in3; Ind ; EnB.
The Ininpuls set thebridge state when The Eninpul
is high; a lowstate of the Eninputinhibits the bridge.
All the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen belween bolh Vs and Vss, le ground,
as nearas possible to GND pin. Whenthe large ca-
pacitor of the powar supply is loo farfromthe IC, a
sgoond smaller one must be foresean near the
L298,

The sense rasistor, not of a wire wound type, must
be groundednear ihe negative pote of Vs that must
be nearthe GND pin of the |.C.

Each input must be connacted to the source of the
driving signals by means of a very shortpath.

Tum-On and Turn-OFf : Before io Tum-ONthe Sup-
ply Voltageand beforefo Turnil OFF, the Enablein-
put mustbe driven to lhe Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
malic Diagram for which only one bridgeis needed.
The external bridge of diedes D1 lo D4 is made by
four fast recovery elements (ir < 200 nsec) lhat
must be chosan of a VF as low as possible at the
worst case of the Joad cutrent.

Thesenseoulputvoltage can be usedto controlthe
current amplitude by chopping lhe inpuls, or o pro-
vide overcurrent proleclion by switching low the en-
ableinput,

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

Whan {ha repetilive peak current needed from the
load is higher than 2 Amps, a paralleled confligura
tioncan be chosen (See Fig.7).

An exlemnal bridge of diodes are required when in-

duclive loads are driven and when the inpuls of the
ICare chopped; Shollkydiodeswould bepreferred.

52
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This solution can drive until 3 Amps InDC operation Fig 10 shows a second two phase bipolar stepper
and unlil 3.5 Amps of a rapelitive peak current. motor control circuit where the current is controlled
OnFig8itis shownthedriving ofa twophasebipolar by the .C.LE508.

stepper molor ; the needed signals o drive the in-

puts of the L298 are generated, in this example,

from the iC L297.

Fig 9 shows an example of P.C.B. designed lor the
application 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.

A
» B }l
c
= || o oy | P
Arsel | 10 [] 0___+l 1) o WHDINGS
ouse | N (CCEI 31
Yrol 1WA Iy
' ‘
||‘| 3 g b 1 1" Ijg_m o

s ﬁ 1111
\, ML

Rg1=Rg, =060

‘ Ve t2V@I=2A
P loD8 =2 A Fastdiodes trr= 200 ns
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Figure 9 : SuggestedPrinted Circuit Board Layoul for the Circuit of fig. 8 (1:1 scale).
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Flgure 10 : Two Phase Bipolar Stepper Motor Contro! Circuit by Using the Current Gontroller L6506.
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KA78XX/KA78XXA

3-Terminal 1A Positive Voltage Regulator

Features Description

» Qutpat Cwrtent up to 1A The KATBNNERATENNA senies of thrae.lerminal pesitive
* Qurpdl Voltzges of 5. 6.8.9,10, 1215, 18, 24V repulator are available in the TO-210.D-PAK package and
* Thermal Overload Protection with 1everal fixed cafpud voitages, oaking diem weful ina
= Shori Catue Protaxcten wide racge of applicatiors. Each rype emyloys interal

+ Quipat Tramsistor Safe Opemting Area Protecton curreny Jimiting, thermal skut down and 1afe oparatics area

protection, making I essectially indesrucble [f adequate
hear iinking is provided they can deliver over LA ougut
current. Althocgh desigrad primanty as Gued vollage
regulators these devices can ba used with external
conponsnty to ohuin adjustable vollages acd currents,

TQ-220

5. Inpul 2 GHD 3, Owpat

Internal Block Digram
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KATAXURATIXKA

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Voltage {for Vo = 5V 10 18V) \U] 35 Y
{lor Vo = 24V) vy 40 v
Thermal Resislanoe Junction-Cases [T0-220} ReJe 3 cny
Thermal Resistance Junction-A'r {T0-220} Reua 65 CW
Operating Temperature Range [KATEXX/AR) TOPR D~ £125 C
Slorage Temperature Range T51G -85~ £150 'C

Electrical Characteristics (KA7805/KA7805R)
(Refer to test creut 0'G < T < 125°C, 10 = £00mA_ Vi =1DV. Ci= 0.33pF, Co=0.1pF. unless othernise specifed)

- KAT805 ]
Farameter Symbol Conditions Win [ Typ TAax. Unit
TJ)=4256°C 49 | 60| 62
Cutput Voltage Vo  |&50mA ~fo = 104 Po - 15W v
W=7V 1020V 475 | 50 ) 528
Line Reguistion (Moted) Regine | Ty=+¢25°C LDV IOV E 40 4 too my
Vi=EVto 12V - 16| %0
| lo = E0mA o) 5A - g | 100
Load Reguiaton (Note1) Regload | Ty=+25°C o =260mA 1o T6tmAl 3 o mv
Quiescent Current [+] TJ=+259C - 50| 80 mA
Quiescent Current Change ala o = Ergh to 1A il LG mA
Vi= 7V to 25V - 037113
Outpat Voltage Dl AVOIAT | lo= EmA - 08 - |mviC
Gulput Hose Voltages VM { = 10Hz to 100KHz, TA=425*°C - 42 - uVivo
Rippe Reiection RR LZ fg\'ﬁn v 62 | 73| - | o8
Dropout Veltage Vorg | lo= 1A, Ty =4¢25°C - 2 - v
Output Resistance o f=1KHz RN ED
Short Circu't Curent s Vi= 35V, TA =425 °C - 230 - mA
Peak Current I Ty=+25°C - 22 - A
Hotw;

1. Load and ine reguiaton are speciled a1 cor STt Ju7Ckon Lamperatute. CHarges In Ve dug to Pading eress must b2 faXen
'Nio a3ceunt sapaFiey. Fulse tastng WEh w duly 'S Lseq.




EATEXURATINXA

Electrical Characteristics (KA7808/KA7808R})
{Reler to tes ¢veuit ,0°C < Ty < 125°C, lo = §00mA. V1 =14V, Cr= 0.23¢F, Co=0.1pF, unless otherwise specifed)

Parametes Symbol Conditions KA7808 Unit
Min. | Typ. | Max.
TJ =#25°C V7| 60| 83
Oulput Voltage Vo 50mA ~ lo - 1.0A, Po = 15W v
Vi =10.5¥ to 23V 76 | BO | 84
Line Reguiation (Note1) Regine | Ty=s250c |1 1OSVIea®Y ] - | 80 1001
Vi= 1150 V7V 20 | EO
lo=50mAto V.5A 10 | 180
Lead Reguiation (Note 1) Regloas | Ty=+26°C lo= 250mA to mV
750mA - 50 | E0
Gruiescent Current 1} Ta=425°C . 501 80| mA
_ , To=EmAto 1.0A - |oos] a6
Cuiescent Current Change Alg V= 10 5A 1o 25V - T mha
Culput Voltage Drifl AVofaT | fo =EmA - e8] - |mwi°C
Cutput Hose Vokapge Wi = 10z o 100Kz Ta =+25°C - 52 . pvio
Rippe Rejection AR f= 120Hz. Vi= 11.5V 10 2.5V £3 73 cB
Dropoat Veltage Vorop In = 1A, T;=425°C - 2 v
Culpul Resistance o f=1KHz \7 mil
Ehonl Circu't Gumenl Izc V= 35V, Ta =425°C - 230 - ma
Peak Current TPK TJ=625°C - 22 A

Mote:

1. Lea0 3rd 1@ regiaton are §peoned Il Constant jurcdon LMperatne, Charges In Vo due 1o he3ting efects must b= taken
IMo azcount geparzialy. Pulse tastng wih low dutyls Leed,
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MAX232, MAX232
DUAL EIA-232 DRIVERS/RECEIVERS

SLLEGLT = FEBRUVMRY 1385 — REVBED OCTOSER 2072
e —

Meet or Exceed TIAVEIA-232-F and ITU
Recommendation V.28
Operate With Single 5-V Power Supply
Operate Up to 120 kbits
Two Drivers and Twa Receivers
130-V Input Levels
Low Supply Cuirent . . . 8 mA Typical
Designed to be Inlerchangeable With
Maxim MAX232
¢ ESD Protection Exceeds JESD 22

— 2000.¥ Human-Body Model {A114-A)
® Applications
TIAEIA-232-F
BatteryPowered Systems
Terminals
Modems
Compulers

descriplionfordering mformation

MAXZ32,..D, DW, K, OR N3 PACKAGE
MAX2321. .. D, OV, OR H PACKAGE

{TOR VIEW)}

Cle Veo
Vsd, 2 GHD
ci-1a TIoUuT
C2s[j4 RN
1 | H RIOUT
Ve []6 TIN
T20UT ()7 TAN
RNl Rz0UT

The MAX232 is a dual driverireceiver that includes 3 capacitive voltage generator to supply EIA-232 voltage
levels from a single 5V supply. Each receiver converis EIA-232 inputs to 5-Y TTLCMOS levels. These
receivers have atypical threshaid of 1.3V and a typical hysteresis of 0.5 V, and can accepd 130-Vinputs. Each
driver converls TTL/CMOS input levels into EfA-232 levels. The dhiver, receiver, and voltage-generatof
functions are avalable as cells in the Texas Instruments LINASIC™ hibrary.

ORDERING INFORMATION

A PACKAGEL PARTHOMBER | WARNING
FOIP IN) Tibe WAX23ZM WARZIEN
T e w230
e, \ W2 o) Tapz adresl | | MAXZIZOR v e
SOC (D) foe Wupgd 1AAX22D
Tapzand el | WAXZIZOVR
ToPNG) | Topsandied | WAXZIZNGR RIS
POIP (M) Tuoe WAKZIZN WAXZIZIY
(T R Sateal) MAX2321
=S lo8ES Topa andresl | WAXZSZIDR
Tt WOZIZN :
FOCIW e andmsl | WSOV it
Pakage drawngs, sLandard pasiing quarltes, thermal dia, eymbalzaten, ard PCB design

60

quideIres e avaAllable 21 draw 1.00T S0 pIchage.

Plegse be JwaCe that 30 IMparia i no1o2 conrcemirg avatlab . ty, SLY13aRd wamanty, and Lsa In orteal Jop catens of
Teias IN6LUMENS BMCOraUClor FrOOIAE 3r 0 Bes 2 MaMs DIreto Ipoears al e end of ths 6aa shest.
LUnASIC 15 3 radeTark of Teas Irstrumerts.
ml:mm}:m-wu%:jw':‘s /
e marg ey ‘V TeEXAS
INSTRUMENTS

FOSRGAPIC] U mmar ¥ (. LBE [ESATS [Les
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MAX232, MAX232|

DUAL EIA-232 DRIVERS/RECEIVERS

ELLEDS 71— FE IRUARY (84 — REVITED OCTCEER 001
I

logic diagram (posilive logic)

Funcli

EACH DRIVER

IHPUT
H

ion Tables

QUTPUT
TouT

L
H

H
L

H = Ngh Ieve. L = bW

lewel

EACH RECEIVER

nPuT
RIH

oUTPUT
ROUT

L
H

H
L

H » igh lewet, L = low

[

! o D“ Mo
_— 10 DC' 7 2,
RIOUT s -\‘)@ 2 RIM
R2OUT ! :@ ' R2mt
)
“’)TEXAS
INSTRUMENTS

4 POUT O cUd BEEXTT A AT LA [LXAS AFE
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MAX232, MAX232|

DUAL EIA-232 DRIVERS/RECEIVERS

ELLECLTI = SEBRJARY 1538% — REVSED OCTO0SER 3032
]

absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)t

Input supply veltagerange, Vog(see Note 1) oL

Positive output supply voltage range, Vs, ... ..
legative outpul supply voltage rarge, Vg ..
Input vollage range, Vi Driver .............

=0.3VwpdV

Vopg—D3Viw 18V

03Vto-15V
03VieVpp +02V

L 130V

Output volage range, Vo TIOUT, T20UT ... . i Ve —03ViloVg,+03Y
RIOUT, RZOUT ..oeeiiinieiane it it caacrieesinns -0.3VioVep + DAV

Short-ciuit duratlon: TIOUT, T200IT .. ... it rarranr e caaamaann Unlimited
Package thermal impedance, 0 (see tlote 2): Dpackage ...........oovve- e, b TFICY
DWpPackage .. ....iviirre i 57°CAY

Npackage ... ..o e 67w

NS package . .....cciiirencianaraaaaieas &4 ChW

Lead temperature 1.6 mm (H16 inch) from case for iBseconds .. ... ...l 260°C
Slorage 1emperatine fange, Tetg - oo ovevevvnvve i aii i e —(5Cw 150 C

F Stresses beyord IMose 153 urded *2060iLe MBUTU [R0NgE” M3y CasL permaninl damage [0 e teCe. These ale sress iNgS orly, and
ARChord oferabon of Ihe device at these O ATy CHher CONTIons Dayond thake Indicated Wnder frecormmarded aperatng ocndhions™ s rol

tmpited. Exposure 10 dsohile-madmum-rated cond>ons for extenced peaads May aTedl oed'oe MEllabiiny.

MNOTE 1: AHvoiage v3haes 3re 'WIth reepect (o nebirCri grourd termingd,
2. The pacdage Terma impedance 1§ cakulaied In 300rdarce Wik JESD 51-7.

recommended operating conditions

LBt HOM  MAX | WRHIT
Voo SRty voilage 4.8 5 L] v
ViH HighH eved Ingud voitage (7 1IN, T 2iN) 2 v
ViL Lowe-vel Input vollaga (THN, T2} 0.8 Y
RHN, R2IN  Receiver ngut viilage ./ +30 v
MAX232 [ ']
Ta Opering frec-af lemperahure m— - = ]

electricol characterislics over recommended ranges of supply vellage and operating free-air

temperature (unleas otherwise noled) (see Nole 3 and Figure 4)

PARAMETER TEST CORDITIONS el TYrd max | wam
P Yeo=35V. Al 8 opan,
boo  Stppy cumen] e oupt °""‘" e o] ma
Al byploal values 3 B Veo = 5V o Ta = 25°C.
NOTE 3 Tesleconditrg ae C1-Ca=tuF @ Voo =SV 0S5
‘\P TEXAS
INSTRUMENTS
FEA ) A e BOX PSSTI® LA LAS 1T AAS [ROE 3
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MAX232, MAX2321
DUAL ElA-232 DRIVERS/RECEIVERS

EALED4T) - FEERUARY 1383 - REVIGED OCTCEER (2

DRIVER SECTION

electrical characterstics over recommended ranges of supply voltage and operating free-air
temperature range (see Hote 3

PARANETER TEST CONDITIONS WM _TYPT WAX] UNT |
Vor  High-Hvel o voage TIOUT, V20UT |y = 3 Kl DGHD 5 7 v
VoL  Lowdeve outputvotsge? TIOUT, T20UT  |Ry =32 G0 -7 =] ¥
s Oupuirersiane TIOUT, T20UT  |Vay <Vo=-0, Ng=IZV 300 i
losy  Shorkdme oupul curment TIOUT, F20UT Voo =55V Va=h 110 mA
ho | Shortarad npul taTen TN, 121 -t 53

Al fypical vaives e Al Ve =5V, Ta = 25°C.

T pigetrak cormention, In Afiah the f2as! postve (MOt negalive) valie 1§ sesgnated MINIMUM, (6 LS 10 thi data shaet %or loghs witage
leels oniy,

§ ot mots 1has 0n2 OUEWl saoud D 6harad X% a tme.

NOTE 3. Test confitiors ae C1-Cl =1 uF AV =5V DSV

switching characlerislics, Voo =56V, Ta = 25°C (see Hote 3)

PARAMETER TEAT CONDITIONS HH  TYP MWAX | unim

=IMHDT K )
SR Ditvet slew rate ?,;} e 2 A W] Vs
SR Ditver Fanston reghion sea mie Sag Fiae ) 3 Vi§
D¥'arale ©One TOUT satching 120 KLit's

NOTE 3 Tedl condiDors e C1-Cd =1 yF IV =SV 1 06V

RECEIVER SECTION

alectrical characteristics over recommended ranges of supply voltage and operaling free-air
temperalure range {see Hote 3)

PARAMETER TEST CONDITIONS G I
Vor | Hiahhuel CUpU votage RIQUT, R20UT |l = -1 mA 35 v
VoL Lowdeve outpud vatagel RIOUT, R2OUT  |lg = 3.2 mA pal Vv
VT e |RinRaN fvee-sv, TA=18C 17 2af v
vy m:?::‘g""? e Lriv ram Voo =E V. Th=25C 05 12
Vima ULy ierEsls voroge RN 2N |Vec =2V 0z 05 ¥
h REceve npUlTessince RN, 2N Voo =t TA=15C ER S ]

ANl fypical vaiose e 3t Voo =5V Ta = 25°C.

£ The aigabralz comention, inwhich the least pos-tive (Mos nepative) vakie s el atad MINMAM 1§ usad In this dala sheed for logic volage
levets orry.

NOTE ¥ Test conditiors are C1-C4 = L uF Vg =5V 10§V,

switching characteristics, Vo = 5V, Ta = 25°C (see Hote 3 and Figure 1}

PARAMETER TYP | unm
IPUH Ry Recahes pronagabon dely bme ' ow- 10 high-avad oudput D)) ns
Iopp (g Reoeher propagabon delay bime. high- fo foa- 2vel oulput £00 rs

NOFE & Tesl condbors are C1—Cd = | oF IV = EV1 056V

‘!f TeEXAS
INSTRUMENTS

oLl GEHILL el 2 @2 NTY B LA LS TEFAZ DO
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flinclude<reg51.h>

#include<intrins.h>

Hinclude<absacc.h>

shil swO=P1"0;

sbit swl=P1"I;

shit sw2=P1"2;

shit sw3=P1"3;

int a=0;

int b=0;

void delay(unsigned int msec)

{ unsignedint c ;

TMOD=0x02; ///timer0) mode2

THO=0xA4; ///0.1*msec

TLO=0xA4;

for(c=0;c<msec* 100;c+H-) /0. Imsec*100=10msec

TF0=0;

/Hiclear TFO
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TRO=I; /ffset timerQ

do{}

while(TF0==0);

1}

void main()

P2=0x05;

while(l)

I sw 5 1T

iflsw0==1)

{ P2=0x09;

delay(200);

P2=0x05;

delay(350);

P2=0x06;

delay(200);
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P2=0x05;

delay(100);

THITHHINE sw 6 IR

ilsw1=—=1&&a==0)

P2=0x0A;

delay(300);

P2=0x06;

delay(435);

P2=0x05;

delay(500);

P2=0x06;

delay(435);

P2=0x05;

delay(100);

att
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)

NI sw 6 [T

iflswl==1&&a==1{)

P2=0x04;

delay(300);

P2=0x09;

delay(435);

P2=0x05;

delay(500);

P2=0x09;

delay(435);

P2=0x05;

delay(100);

a=0;

TR sw T TN

iflsw2==0&&b==0)
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P2=0x0A,;

delay(300);

P2=0x06;

delay(435);

P2=0x05;

delay(500);

P2=0x06;

delay(435);

P2=0x05;

delay(100);

bt

i

T swe 8 T

if(sw2=—=0&&b==1)

P2=0x0A;

delay(300);

P2=0x09;
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delay(435);

P2=0x05;

delay(500);

P2-0x09;

delay(435);

P2=0x05;

delay(100);

b=0;

HEHTTITED sw 8 W

iflsw3=1)

P2=0x06;

delay(200);

P2=0x05;

delay(350);

P2=0x09;

delay(200);
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P2=0x05;

delay(100);}
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