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4 K

8051

B

128Bytes

( )
4 | / OPOP1P2P3
2 16 / TOT1
5
1 UART
8051 ( 12

64 KB
6 4KB

I NTONTTOT1IRXD TXD

VCC(40)(C+5V)
VSS(20)(:GND)

RST(9):

/| EA(31):

/| EA(31): ALE/ PROG(30) :/

/| PSEN(29) :

® 3329)0 8 (OpenDrain)ad
1 8051 2

P1LOCH 1 40 3 vce

P11 2 39 [ P0.0 (ADO)

P12 3 38 [ P0.1(ADI)

P13 4 37 [E23 P0.2(AD2)

PlL4C] 5 36 [ P0.3(AD3)

P15 6 35 1 P0.4(AD4)

PlL6 ] 7 34 |1 P0.5(ADS)

PL7C] 8 33 |1 P0.6 (AD6)

RSTC 9 , 32 3 P0.7(AD7) AT
(RXD)P3.0 C—] 10 M(CS-51 31 =1 EA (Vpp) ATEILS]
(TXD) P3.1 . 11 30 =1 ALE (PROG) o
(NTO) P32 ] 12 29 [ PSEN
MNTDH P33 ] 13 28 1 p2.7 (A15)

(TO) P3.4 ] 14 27 [ P2.6 (Al4)
(TH P35 15 26 [ P2.5 (AI3)
(WR)P3.6 ] 16 25 [ P2.4 (A12)
@RD) P3.7C 17 24 1 P23 (AlD)
XTAL2 ] 18 23 1 P22 (A10)
XTALI ] 19 22 3 P2.1 (A9)

vss ] 20 21 P2.0 (A8)

PI(B) :1 8 ( 2 03 0W) |/
4 LS TTL

P2 (-281)2 8 (2 O 3 BVK I/
4 LS TTL

P 3 (-1170) 3 8 ( 2 0w 3 WK e

@)

@)



4 LS TTL 3

1
PD |[RXD( ) P |TO( O )
P3 1|T XD( ) P3.B1( I )
P2 [/ I NTO( 0 ) P3. @R )
P3 [/ I NTI (I ) PZ |/ RD( )
1 3
LCD
LCD
LCD LED
LCD (Back Light) LCD
3
3 LCD
LCD 16 x1 16 x2 20 x1 20 x2 40
LCD il
MPU
E - 8orlb
R/W —p —F > LCD
RS —
DBO-DBE 4—/—8—b [ID44780 X
VDD P 40
VO i—» pyl LCD [y LCD
VSS —» 4 |Driver LSI 2 Driver LS1{
X 2 14 LCD VDD VSS
2 3
2 LCD
/I (1] 0)
14 VSS |
13| vDD I +5V
12 VO |




11 RS R SO=
RS 1
10| R/ W R/ X LCD
R/ W= LCE
9 E I
8 DBO | / O (LSB)
7 DR I / O
6 DB2 I / O
5 DB I / O
4 DB4 | / O
3 DB I / O
2 DB®6 I / O
1 DB7 I / O (M3B
3 LCD
E R/ W RS
1 0 0 LCD I R
1 0 LO RAM
1 1 0 BF AC
DB7=BEB®BEEAC
1 1 1 LO DR
0 X X
3 LCD
LCD (DD RAM)O

HD44780 80 LCD



40 X2 LCD

1| 2 3 4 37| 38| 39| 40

OOH 01HO2HO3H 24H25H26H27H

4P| 4M| 42H43H 64H65H66H67H
20 X2 LCD

1| 2 3 4 37| 38| 39| 40

0B| 01HO2HO3H 24H25H26H27H

A0H41H42H43H 50H51H52H53H
16 X2 LCD

1| 2 3 4 37| 38| 39| 40

OOH 01HO2HO3H OCH ODH OEMHOFH

40H41HA42H43H 4CHA4DH4EH4FH

Weit 15ms or more
after Vpp reaches 4.5V

0 0\'0 [P |

RS R/W DB; DBs DBs

1T * % % *
L%

DB. DBy DB: DB DBo

Busy flag cannot be checked before execution of this
instruction.

Function Set (8-Bit Interface)

|

v

Wait 4. 1ms or more —l

RS A/W DB: DB DBs

0 o 0 0 1

0B« DBs DBz DB DBo

1 % o ok x

Busy flag cannot be checked before execution of this
instruction.

Function Set (8-Bit Inlerface)

[

I Wail 100

usS Of mMore

RS R/W DB, DB: DBs
o ¢ o o 1

DB« DB DB; DB DB

1 * %k &k &

Busy flag cannoct be checked before execution of this
instruction.
Functon Set (8-Bit interface)’

re completed. If the busy flag is not going 1o be checkad,

RS A/W DB DBs DBs DE4 DB DB: DB: DB

then a wait time longer than the total execution time of

) Busy flag can be checked after the following instructions|
these inslructions is required. (See Table 5.)

0 0 0 0 1 1 N F * * le . Function Set B-Bit Inierface. Caution: Hereafter,
0 0 0 0 0 0 1 0 0 O |e— Display Off Single/Dual Line the display format
! play Display, Display Font/ cannot be changed.
0 0 0 0 0 0 90 0 0 1 [<— Dispiay Clear
00 6 o 0 0 0 t 1/0 S | <«— Entry Mode Set
End of initialization
4 LCD
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LM20235M16

LCD

DATA

P3.®M3.R3. 3

(Lo)

DC power

AT89CPR

32

1-~-38

5V

12 MHzZ

1819

( RESET)

LED

( TE

(Hi)

1

ST)
LED
128
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LCD

Al D
LCD
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AutoCAD

300mm

300mm
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AutoCAD

1mm
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( 80km/hr)

18sec
LCD
©) 80km/|hr
22. 2 m/ sec
® 18sl|ec
® V=y,+at
a 123m/ Sec

12m/ s ec
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© 0O e

Vs Vat

® OO

LCD

100km/ hr
8. 5sec

a

3.3m/sec?

100km/ hr

3.2m/ sec?

5 10 15 20 .3

time:second

18

. .
10 15
time:second

N
20




speed:km/hr
acer:m/sec2

: : » : :
0 5 10 15 p.o] 25 0 5 10 15 20
time:second time:second

A B 0? A 1.0
B 57 A 0.9
B 9? A 0.8
( 1)
0.8 64.2750 1.0452 0.0052
0.9 72.3443 1.1771 0.07009
1.0 80.4260 1.3093 0.00715
100km/ hr
8. 5sec V = Va't a 3.3m/sec?
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3.2m/ sec?

80km/ hr

18sec v =V, +at a 123m/ gec

12m/ s ec

1. 5kg
30cm

Aut oCAD
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