—

——

o

- o

AninvemmAnN NITILNTIRMATAN
sagaf wadsundnluindsnuaulaglilulasneulnsames

( The automatic vacuum cleaner car )

-

- i - T
8
N I *
| 3
k
54

Iae

MEMABIR  VaIT

HIITTUBF nyadans

A g
a115ansnm

911stgiing  winaauniwd

=\ =

P & o
aaninusiidludiuniiavesnsanmaumdngnslSaanimnssumansifans

MVIIAINITHISVUAIUAN
~ o = Yy v o
- “aaniumalulagnszsemndudinammaianseli

dnisdinu 2541

T
lawvu

lﬂ\m.nl!ﬁl 3 '3 8 5 4..
N, 1n0N, 112.3“9 L282




. USgyaiinutd msfinui 2541

A E —

e p—

Hm W

NIRTI IAINTTUISVUAILAY

]

auzimntsumans sartiumalulai nszssundudrgunmisaanszii

A 4 { o aa b
C58e sogedundounsa luiAsniugulaeld iy InsnouInsames

( The automatic vacuum cleaner car )

9 o’ [
Adari
1. ENEINA Foru 38014021
2. WWHNER MUY 38014536
AK% ......................... 819196MY3 nen

( ©I1N50qUAT  WUIQANNING )



e

sogadunfeundaluingntugulaslflulnsneulnsames

Tag

WIBNENA BT 38014021

Weanes MUY 38014536
St 1R

919158715 Ny

9103 dgiRT NugaINING

T msdnun 2541

[ ¥4 ¥
UNAALD
14
TulassniidumsiuerlulnsnouInsawes wos 89cs1 uilszgndldem Taminn
' Y = & v 3 o = ¢ & a o d o
19520y 2esedad Flslumsvenitomefunds wazlineeslasiuomes aall loddusagiiues
o A L] = H
LMD18200 iiuda Tasiies Fusrannnse muguuewmesaae T sunsurihuma lodi iy
S o van doqvw 4 4o
sogaduilidnuuzdiuanan  quaudAResiih iuausaeennnyaqft - iy
amson 118 Tasl935 msuldouyudasmsmyudaues Seilfawsandounamsadeun Tagll
= d’ - v Ao s/ 1 a
Aununun ldniniuld egnuan
v
sofeell 2 Tnwanmisdhow TasluTnuausneziflumsiunuugy Aevemaduudae:

4 a A o i 8 & 4 o o o .
wasunemseaeun uivuad 2 seseneeunuivun 1 ieniveensseinauene 1

Abstract

In this project , it bring microcontroller 89C51 to applied. And join with switch circuit ( made
the car know when the car hit any wall ) and IC LMD 18200 , it made for drive dc motor. We can program
dc motor by through LMD 18200.

The car has a circle size. The circle size , it made the car can through out any where can
through in by rotate itseft for change the way go and don’t make any area more than before change.

The car has 2 modes. First mode is random mode. If the car hit any wall in this mode , it will

be change the way go by random method. Second mode , it try to keep all area.
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Tsunsumsiiaiuly MODE 0 1

ORG

s ok o o sk e o o 2 o ok ok e o ok e o ke ok ke ke ok

MAIN: MOV
MOV
MOV
MOV
LOOP1: MOV
MOV
SETB
JNB
CLR
CLR
CPL
LOOP2: MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
LIMP
AR KK R KR KKK
SWI: JNB
SW2: JNB
SW3: JNB
Sw4: JNB
LIMP
Sk R R KKKk
BACKI: CPL
CPL

0000H ; SuTdsunsui 0000H

; Lau“ﬁ‘liﬂﬂsgu‘]m 5 cm. s kol e ok e ok ke ke de ok ke de ok dk dkok ke kb ok ok

TMOD,#01H ; 1% 16 BIT TIMER MODE
TCON,#00H ; CLEAR TCON
P2,#00110000B ; ldfn CONTROL MOTOR
RO#35H ; ldA1 $1uau PLUSE aalu RO
THO#0F2H ; lde1aa BYTE §4¥0d TIMER
TLO#00H ; ldfi1as BYTE #19eq TIMMER
RO ; 5114 TIMER
TF0,$ ; 58 BIT OVERFLOW
TRO ; nya TIMER
TFO ; CLEAR TIMER OVERFLOW FLAG
P2.5 ; AduUAIN PORT P2.5
THO#0FOH
TLO,#00H
TRO
TFO,$
TRO
TFO
P25
RO,LOOPI ; RO-1&1lumiru o Taa'lal LOOPI
SW1
. A599EOU SWITCH Nimspunioly  sxexexssrrrrns
P1.0.BACKI ; 81 P1.0=0 Taa'lufi BACKI
P1.1,BACK1
P1.2,BACK1
P1.3,BACK2
MAIN

. ﬂﬂUﬂﬁﬂﬂﬁtﬂ'\ﬂl 5 cm. Nk kR Rk Rk kK Rk K

3

P23 : nAUAR PORT P2.3,P2.4 IWsaleneunds

P24 :AAUATA PORT P2.3,P2.4 1¥snlensunds
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LBACKI:

TBACKI:

NBACKI:

e 3k o ke ok ok o ook

CHANGEI:
LCHANGEL:

TCHANGE!:

NCHANGEI:

MOV
MOV
MOV
MOV
MOV
SETB

CLR
CLR
CPL
MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
CPL
MOV
MOV
MOV
MOV
MOV
SETB
JNB
CLR
CLR
CPL
MOV
MOV

TMOD #01H
TCON,#00H
RO#35H
THO,#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
RO,TBACKI1

P2.4 ; nduAIR PORT P24 ldsalansuseudiies

TMOD,#01H
TCON,#00H
RO,#0D0H
THO#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H

22
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———— o

SETB
INB
CLR
CLR
CPL
DINZ
LIMP
PPN,
BACK2: MOV
LBACK2: MOV
MOV
MOV
TBACK2: MOV
MOV
SETB
INB
CLR
CLR
CPL
NBACK2: MOV
MOV
SETB
INB
CLR
CLR
CPL
DINZ

3 3 e ok ok ok ok ok ok
b

CHANGE2: CPL

LCHANGE2: MOV
MOV
MOV

TRO

TF0,$

TRO

TFO

P2.5
RO,TCHANGE!1
MAIN

@umidszinm 5 em.

P2,#00110000B
TMOD,#01H
TCON,#00H
RO,#35H
THO,#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H
TRO

TF0,$

TRO

TFO

P25
RO,TBACK2

. wlasufirndoundszanm 45 aeen nfirtadouiAy

P2.4
TMOD,#01H
TCON,#00H
RO #45H

23

3 e 3 2k 3 3k o 3k 3k ok ok 3 3k 3k ok ok ok ok K

3 3 3k e 2k ok ok ok K
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TCHANGE2: MOV

NCHANGE?2:

END

MOV
SETB
JNB
CLR
CLR
CPL
MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
LIMP

THO#F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P25
THO,#0FO0H
TLO,#00H
TRO

TF0,$

TRO

TFO

P25
RO,TCHANGE2
MAIN

24
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25

Tdsunsumanasly MODE 2

ORG 0000H ; SuduTUsunsui 0000H

3 ke 2k e ke 3k ok e 3k ok ke ok o ok e ok o ok o ok

MAINI: MOV
MOV
MOV
MOV
LP1: MOV
MOV
SETB
INB
CLR
CLR
CPL
LP2: MOV
MOV
SETB
INB
CLR
CLR
CPL
DINZ
——
ASW1: INB
LIMP
P ——
BK1: CPL
CPL
LBKI: MOV
MOV
MOV

. munmaszane 5 om. R
TMOD#01H ; 1% 16 BIT TIMER MODE
TCON#00H ; CLEAR TCON
P2,#00110000B ; 1dA1 CONTROL MOTOR
RO,#35H ; la§1u2u PLUSE aslu RO
THO,#0F2H ; ldA1adlu BYTE gewee TIMER
TLO#00H : ldsaslu BYTE @1vea TIMER
TRO ; 3ul¥ TIMER
TFO,$ ; 59 BIT OVERFLOW
TRO ; YA TIMER
TFO ; CLEAR TIMER OVERFLOW FLAG
P25 ; ndumanIuzfi PORT P25
THO,#0FOH
TLO,#00H

TRO

TF0,$
TRO
TFO
P2.5
RO.LPI; RO-1 $1R0 hiidy o Tanlvheydi Lp
. A329@0U SWITCH ilmsyuniela AEERRRRRAR
PLOBKI ; &1 PLO = 0 Tan'lUvhaudi BKI
MAIN1
. ooondadszinm S5 cm. AR R AR
P23 ; nduAIR P2.3,P2.4 Wndenoumds
P2.4 ; ARUSIH P23, P2.4 IWs039000mds
TMOD,#01H
TCON #00H
RO#35H
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TBK1:

NBK1:

3 3k e e okl ek ok ok

CHI:
LCHI:

TCHI:

NCHI1:

26

MOV THO,#0F2H
MOV TLO,#00H
SETB TRO

JNB TFO,$

CLR TRO

CLR TFO

CPL P25

MOV THO,#0F0H
MOV TLO,#00H
SETB TRO

JNB TF0,$

CLR TRO

CLR TFO

CPL P25

DINZ RO,TBK1

=; =Y 4 =; I~ = 3 =; N
WRGURAMAABUNMIUIUN 90 DIA1 VINTIFUADDUTUAL *+*+kkssrss

»

CPL P24 ; nduAth P2.4 sademyy
MOV TMOD,#01H
MOV TCON,#00H
MOV RO,#90H
MOV THO,#0F2H
MOV TLO,#00H
SETB TRO

INB TFO,$

CLR TRO

CLR TFO

CPL P2.5

MOV THO,#0FOH
MOV TLO,#00H
SETB TRO

INB TFO,$

CLR TRO
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CLR
CPL
DINZ
MOV
P
FF1: MOV
LFF1: MOV
MOV
MOV
TFF1: MOV
MOV
SETB
JNB
CLR
CLR
CPL
NFF1: MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
———
BSWI: INB
DEC
CINE
LIMP
PPR—
BK2: CPL
CPL

TFO
P2.5
RO,TCH1

RI1,#04H ; MMUATLULI9w095009]U Rl

: lﬁuﬂf{—]ﬂsgnqm 5 cm. stk ok ok ok ok ok

P2,#00110000B
TMOD,#01H
TCON,#00H
RO#35H
THO,#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P25
THO,#0FOH
TLO,#00H
TRO

TFO0,$

TRO

TFO

P2.5
RO,TFF1

. WSI00U SWITCH Milmsyuniely

P1.0,BK2
R1
R1,#00H,FF1
CH2
: oounasdseuial 5 cm kAo ok ko ko ok ook ok
P23
P2.4

3 3 2 2 2 2 ok ok ok ok e ok e ok 3k ok ok
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LBK2: MOV
MOV
MOV
TBK2: MOV
MOV
SETB
JNB
CLR
CLR
CPL
NBK2: MOV
MOV
SETB
INB
CLR
CLR
CPL
DINZ
SRRR——
CH2: CPL
LCH2: MOV
MOV
MOV
TCH2: MOV
MOV
SETB
JNB
CLR
CLR
CPL
NCH2: MOV
MOV

28

TMOD,#01H
TCON,#00H
RO#35H
THO,#0F2H
TLO,#00H
TRO

TFO0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H
TRO

TFO,$

TRO

TFO

P25
RO,TBK2

. wouRmadeufinmdy 90 sim nfimadeufiau RN

P2.4
TMOD,#01H
TCON,#00H
RO,#90H
THO,#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
THO,#0F0H
TLO,#00H
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SETB
JNB
CLR
CLR
CPL
DINZ

s o e 3 ke ok e o ke o ok ok ok ok ok

MAIN2:

LP3:

LP4:

MOV
MOV
MOV
MOV
MOV
MOV
SETB
JNB
CLR
CLR
CPL
MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
LIMP

ek e ok ok ek ok ok ok ke k ok

CSW1:

3 3 e 2 e ok ofe ok ofe o e e e e ke e ek ek

BK3:

JNB
LIMP

CPL

TRO
TF0,$
TRO

TFO

P2.5
RO,TCH2

- @untilszinm 5 em.

TMOD,#01H
TCON,#00H

P2,#00110000B

RO,#35H

THO#0F2H

TLO,#00H

TRO
TFO0,$
TRO
TFO
P2.5

THO,#0FOH

TLO,#00H

TRO
TFO0,$
TRO
TFO
P2.5
RO,LP3
CSw1

P1.0,BK3
MAIN2

P23

. @529@9Y SWITCH Nimsyunseu

OUNAIUSZWINU 5 cm.

29

Fede e e ook e o ok e o ok ok ok ok ok ok

e e e e o e e e e e e o e ke e e ok ok ok

e e o o e e e o o e e e e ek ek ok ok



e wm— e weTmT omeerw o e w

o e e e

CPL
LBK3: MOV
MOV
MOV
TBK3: MOV
MOV
SETB
JNB
CLR
CLR
CPL
NBK3: MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ

kkkokkkokkkkkkkkkkkE .
)

CH3: CPL
LCH3: MOV
MOV
MOV
TCH3: MOV
~MOV
SETB

JNB

CLR

CLR

CPL
NCH3: MOV

P24
TMOD#01H
TCON,#00H
RO,#35H
THO,#0F2H
TLO,#00H
TRO

TF0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H
TRO

TFO0,$

TRO

TFO

P25
R0O,TBK3

= o o o 4 = a
Lﬂauu‘nﬁmuwu 90 93 ﬂ?ﬂﬂﬁlﬂﬁﬂuﬂtﬂu

P2.3

TMOD #01H
TCON #00H
RO,#90H
THO,#0F2H
TLO,#00H
TRO

TFO0,$

TRO

TFO

P2.5
THO,#0FOH

30
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MOV
SETB
INB
CLR
CLR
CPL
DINZ
MOV
—
FF2: MOV
LFF2: MOV
MOV
MOV
TFF2: MOV
MOV
SETB
INB
CLR
CLR
CPL
NFF2: MOV
MOV
SETB
NB
CLR
CLR
CPL
DINZ
———
DSW1: INB
DEC
CINE

TLO,#00H
TRO
TF0,$
TRO

TFO

P2.5

RO, TCH3
R1,#04H

31

: Wurlseano 5 cm. ok R ok ok Kok ok

P2,#00110000B
TMOD,#01H
TCON,#00H
RO#35H
THO,#0F2H
TLO,#00H
TRO

TFO0,$

TRO

TFO

P2.5
THO,#0FOH
TLO,#00H
TRO

TFO,$

TRO

TFO

P2.5
RO,TFF2

; @379@0U SWITCH J1iimssunseli

P1.0,BK4

R1
R1,400H,FF2

3 2k 2k 2k ok ok ok ok o o ok ok 2k %k



LIMP CH4
| esrenreenes ooowilsnm s om wesensarsronses
i BK4: CPL P23
| CPL P24
: LBK4: MOV TMOD,#01H
E MOV TCON,#00H
: MOV RO,#35H

TBK4: MOV THO,#0F2H
' MOV TLO,#00H

SETB TRO
' JNB TFO,$
; CLR TRO
| CLR TFO
f CPL P2.5
; NBK4: MOV THO,#0FOH

; MOV TLO,#00H
i SETB TRO
' INB TFO0,$
i CLR TRO
; CLR TFO
: CPL P2.5
RO,TBK4

l DJNZ

3k 3k o o o ok ok 3k ok %k 5k %k %k %k %k

CH4: CPL

L T —

LCH4: MOV
¢ MOV
MOV
TCH4: MOV
MOV

Ll TR

SETB
| INB
[ CLR

o a [ a 1 a4 a
R WasunaN UL 90 oM ﬂ'lﬂﬂ?flﬂﬁﬂﬂ’ﬂlﬂl] FR ARk kK

P23
TMOD,#01H
TCON,#00H
RO,#950H
THO,#0F2H
TLO,#00H
TRO

TFO0,$

TRO
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NCH4:

END

CLR
CPL
MOV
MOV
SETB
JNB
CLR
CLR
CPL
DINZ
LIMP
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TFO
P25
THO,#0F0H
TLO,#00H
TRO
TF0,$
TRO

TFO

P25

RO, TCH4

MAIN1
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L MD18200 3A, 55V H-Bridge

General Description - -

The LMD18200 is a 3A H-Bridge designed for motion con-
trol applications. The devics is built using a multi-technology *
process which combines bipolar and CMOS control circuitry
with DMOS power devices on the same monolithic struc- .
ture. ideal for driving DC and stepper motors: the
LMD18200 accommodates peak output currents up to 6A. |
An innovative circuit which facilitates low-loss sensing of the
output current has been implemented.

Features -

u Delivers up to 3A continuous output

m Operates at supply voltages up to 55V
u Low Rps(ON) typically 0.302 per switch

i,

gy

m TTL and CMOS compatible inputs

® No “shoot-through" current

» Thermal-warning flag output at 145°C
 m-Thermat shutdown (outputs off) at 170°C
. m fnternal clamp diodes
_u Shorted load protection,

u Internal charge pump with external bootstrap capability-

Applications

» DC and stepper motor drives

® Position and velocity servomechanisms
m Factory automation robots

m Numerically controlled machinery

= Computer printers and plotters

ik b« 4 -isimetifnb )
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EXINE

Functional Diagram

THERMAL FLAG OUTPUT BOOTSTRAP 1 OUTPUT 1 Vg OUTPUT 2 BOOTSTRAP 2
9 1 2 6 10 1
THERMAL . (E ? 4 :
SENSING :j t;ﬂ =
UNDERVOLTAGE — — E
LOCKOUT CHARGE l I CHARGE -
PUMP pUMP .
- CURRENT ‘
0%&?1 ORIVE CURRENT ORIVE O S
SENSING OUTPUT
SHUTDOWN 4 L
—t ——
DRECTION 3
o3 O o =y S S
LOGIC i '
Pt 5 O—> (5
7 .
GROUNO TU/H/10568-1
Connection Diagram and Ordering Information )
/ = nf—/D wonswme:?
T D ouTPuT 2
[} ——— ] THERMAL FLAG OUTPUT
st———7"> currexT sanst oUTPUT
T3 cRound
§ T v, POWER SuPRLY Order Number LMD18200T
s—— P NPUT See NS Package TA11B
ST erake NAUT =
] ea—} OIRECTION INPUT -~
tJ eness— ) (] B
_ e > BOOTSTRAP 1 -
/ 3
MOUNTING TAB CONNECTED TO GROUND (PR 7) T rosee=2 "!
Top View
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 Electrical Characteristics

g Absolute Maximum Ratings ovote 1) 2.l
¥}t Milltary/Aerospace specified devices are required,
i please contact the Natlonal Semiconductor Sales
g Otfice/Distributors for availability and specifications.

L]

Vs Supply Voitage

P

e .

Power Dissipation (T = gS‘C, Free Ai)
Junction Temperature, T jymax)
-« ESD Susceptibility (Note 4)

T 3w
150°C
. 1500V

—65"Cto +150°C

300°C

—40°Cto +125°C

g Total Sup ply. Voltage (Vs, Pin 6) » 60V Storage Temperature, Tgrg -~
: Voitage at qus 3,4,5,8and 9 - 12v ) Lead Termperature (Soldering, 10 sec.)
# Voltage at Bootstrap Pins (Pins 1 and 11) Vout +16V T - )
Peak Output Current (200 ms) 6A Operating Ratings (Note 1)
Continuous Qutput Current (Note 2) 3A Junction Temperature, T
Power Dissipation (Note 3) 25w

+12V 10 +55V

“JF The following specifications apply for Vg = 42V, unless otherwise specified. Boldtace limits apply over the entire operating
temperature range, —40°C < Ty < +125°C, all other limits are for T4 = Ty = 25°'C. (Note 5)

Symbol Parameter Conditions Typ, Limit Units
;\. & Rps(ON) Switch ON Resistance Output Current =" A (Note 6) 0.33 0.4/0.6 0 (max)
prIgya
fi‘, & Ros(ON) Switch ON Resistance * Output Current = 6A (Note 6) 0.33° 0.4/0.6 -0} (max)
gk Vouwe Clamp Diode Forward Drop " Clamp Current = 3A (Note 6) 12 1.5 V (max)
3 " Logic Low Input Voltage Pins3,4,5 -0.1 V (min)
. : 0.8 V (max)
Logic Low Input Current Vin = —0.1V, Pins = 3,4,5 -10 pA (max)
Logic High Input Voltage Pins3,4,5 2 V (min)
12 V (max)
Logic High Input Current ViN = 12V, Pins = 3,4,5 10 pA (max)
Current Sense Output lout = 1A (Note 8) 177 325/300 pA (min)
425/450° | pA (max)
Current Sense Linearity 1A-< loyT < 3A (Note 7) t6 =9 %
Undervoltage Lockout Outputs turn OFF 9 V (min)
) 11 V (max)
Waming Flag Temperature Ping < 0.8V,l = 2mA 145 ‘C
Flag Output Saturation Voltage Tyi=TwlL=2mA 0.15 \
Fiag Output Leakage VE=12v - 0.2 10 pA (max)
Tis0 Shutdown Temperature * Outputs Tum OFF 170 ‘C
Quiescant Supply Current All Logic Inputs Low 13 25 mA (max)
toon Qutput Tum-On Delay Time Sourcing Qutputs, Igyt = 3A 300 ns
Sinking Outputs, loyr = 3A 300 ns
ton Output Tum-On Switching Time Bootstrap Capacitor = 10nF .
. . Sourcing Outputs, loyt = 3A- 100. ns
.. Sinking Outputs, loyt = 3A 80 ns
Output Turn-Off Delay Times- - * | ~ Sourcing Outputs, oyt = A 200 ns
. - Sinking Outputs, loyr = 3A ~ |7 200 ns
Output Tum-Otf Switching Times Bootstrap Capacitor = 100E °
o " Sourcing Outputs, loyr = 3A- 7| -75 - ns
Sinking Outputs, loyt = 3A T 70 ns
Minimum Input Pulse Width Pins3d,4and 5 1~ us
Charge Pump Rise Time * No Bootstrap Capacitor: 20 ns

00281aNT




—

o o wm omm e my

—w

e e v

P g ——

1PN

1. $5%anl dszoeuma , « msilszgndldenlulasaeulnsanes » |, dudnmivayumaiin
gaamnssy amandaasy malulad (Ins—§adu) , wh 19-43.
2. dswwd Uszuonaumi , Tonwed wiatly |« gilouasmstszgnd e lulasnouInsamey
MCS - 51" , U5t %Lé‘ﬂqm%u Pa (U ).
i aaa oo

3. “qiioledluIns Tilswmawesadyn Mcs- 51 lulasneulnsamey 7 , uSiv 899 didm.

4. “ National Power ICS Datbook ” , National Semiconductor , 1995, pp.4-44-4-58.





