fl'lﬂ%‘lﬂﬂ?‘ﬁ'lﬁﬂ‘i?ﬂ’)ﬂ‘iill
¢
AUZAIMAAIRATIHNTIN
LY IS Y Y 4
ﬁﬂ1‘1]14!1’]?]1‘141%18]‘7‘]5%%9%!?\@11!%1Qmﬂ‘iﬂSiﬂﬂﬂiz‘ﬂﬂ

luSusesfSayantinus

Yoriato 1A 0INAARINANTAN

Plastic Bag Production Machine

Foilndnin LUNAMIWNSSnY - Gy THeased1A7 44035453
2. wwdsuns YYnn sHadsedif 44035459
3. W35ENA UI0917 sHadsedd 44035462
4. wdsgdng uiayau THE529167 44035463

[ J v oAa a @,
Hangag ﬂgmﬁmqmﬁmﬂﬁmumcm FI1V13IT L'V]ﬂiuiﬁaﬂ'lﬁ’]ﬂﬂllﬂ']\?@@]ﬁ"lﬂﬂiﬁu
Al = 7 J aa It
61%158‘”1’5ﬂ’ﬂ1 919138 TNNY TINIAA

dal ' e 5 NN
@1ﬂ1iﬂﬂ1ﬁﬂ‘l&ﬂ§3&| 21915YNANIA N%Tu

a <
AMZNITUMsaRUUSaiWYE

o 4 Aan o~
L onmsdganed  A3neAA
2. 91915681 NPITL01

4 s, JFA
3% 013U ITVY WUNTD

4. 9191300UTTY WU

a 4
5. 91915615IM8 AUN

% =) A @ I a
'J‘H/!ﬂ?)“l«!/‘].l‘ﬂﬁﬂﬂ IUANIN 1S WHAINIEU W.A. 2545 (381 15.00 U.

§ s
ﬁﬂﬁ—!ﬁﬂ@)‘ﬂ ﬁ}ﬂﬁ f.311 ﬂiﬂ%ﬂéﬁWﬁﬂiQﬁﬁWﬂﬂiiN a9a.

(Wﬂﬁq‘w BTNITITY)
A 0 E O anhnndsagmaniinnssy
<BT4503172> ity AL
i aum.?.’fﬁﬁ@u..“.’.‘.‘%? ..... w.ﬁf\f%é

nseandnnanoIraAn



[ o -
AIUNYOAUATAN NILDUNAIANTZUL
s

=) a d
YSaantinus

INTRINANGINATAAN

PLASTIC BAG PRODUCTION MACHINE

”||T048322l“

UNATIUNTTNEN Fariy
wisuns yaymain
UWITZHA UV
wiwiseing uA2yaU
7 s

‘ﬂ‘ﬂle.“ A 8 (3 2 =

LOWNS YU, et o S = 8

i 10,00 50 I

4
d o o

ﬂ?agaunﬁwuﬁauumﬂufhuwﬁwmmsﬁnmmwﬁﬂqmﬂqmﬂﬁ{ﬁmmﬁmmﬁmcﬁm
aIvunn luTadmsagumsgaannssu
MATNAINAATININTTN  AAIZAFMAATgATINATIY
aoiuma lulagnszsemndudnunmsmanseily

Umsdnun 2545



A a d
Yagyaniinus

303 1nSoenAnganadAn
Plastic Bag Production Machine
v d
Ingiszaen
A = A a a
1) iWoANYUATDINAAGINAIAAN
2) iieeBnIINIMILUMT Y URT DIWAAgswaadnd e T Tasnew Tnsa
4
@03
A 9 & a a
3) INOTT NIATOINANYINAIAAN
4) ioNATOLIAG BIHANGINATEIAN

5) wletiunTomang Ul

iszlaminimaiiozldyy
1) N3 1wMshauvesniswingInaIadn
v 0 & a a g 4
2) ldrasmugumsthanveuniosrdngaaiaandan lulasneu Insamos
3) lAnTowanganaafn
4) ldwan1snaaeuiniesnangewatadn

5) iunsoswanganataanluldanueseld



Yoo IATOINAAINAAAN
ANy UNANWNSSIET  Farly
wetrsuns ygwiin
WEITEA U1
=~ o y
WEIT2ANA uIYaU
¢l ¢ ¢ aa  da
211585 910158 5W Y AINIAR
¢al v daa J
910158131320 9113INANIA wg Ty
(Y] J v oA
nangns AIMAATEANINNTSUT RN
a1 ma TuTaimsSanumegaamnssu
Unmsdinwn 2545
U 1
UNfinge

Y
a Jd o A o

ﬂ?i}ji},ﬂuWUﬁﬂUUu i]ﬂ1’]1‘1]1!LWi’)u']Lﬁuﬂﬂ'liﬂf)ﬂlmﬂllﬁzﬁ‘iNLﬂS’ENWﬂﬁGQWﬁ'Iﬁﬂﬂ

Y
a

Iﬂﬂlﬂ5@\1Nﬁ¢]ﬂ\3‘Wﬁ1ZWIﬂui]“’ﬁ'liﬂiﬂWﬂﬁﬂﬁWﬁ'}ﬁﬂﬂ‘Uu'lﬂﬂ'JN 8 ‘LI’J M 10 ‘Ll’) ﬂiﬂﬂﬂmi?

Vlllﬂ'lﬂ’ﬂ 2 ﬂ\WIE]LlTVI ﬁ"]lJ'limﬂU‘UE]SJﬂ“Ui’J\‘i%'m’J‘L!'Q\Wlﬁ1ﬁ€°’lﬂlm°’ﬁﬂﬂﬂ"lﬂw1u‘ﬂ']\1%i’) LCD

L%

ﬂ\iWﬁWﬁﬂﬂ‘ﬂWﬁﬁ‘ﬂ“’i“h’WﬁWﬁﬁﬂ‘D’uﬂ LDPE Tﬂﬂuﬂﬂ!ﬁu‘ﬁﬂ 19 Mﬂ’J'HJI‘lJ‘NLLﬁQ Uanumiien

Ce

g9 umm‘nu‘wmmamsmuh"lwmm::ﬁwﬂuqmmumsm —40 DI AT YT D9 80 DA

I~ Y I~ [} 73 Yo =~ [ Yo v
Ly e e ﬂaqﬂumiwmummmm"lﬂm Nﬂ??hﬂﬂﬁ]ﬂﬂﬂﬁﬁﬂﬁﬂi%ﬂﬂ@']ﬂ151!?]3El'lulﬂ 13

SO

a a 4 o [ [ 1 v { A g 1
WﬁﬁENWﬂ'lﬁ'ﬁﬂ‘llf)ﬂlﬂ?@\ﬁ]&ﬂﬁ']uﬂ"li‘VlN'lu‘Vi'ﬁﬂi’JfJ 2 943U ﬁﬁuﬁﬁuﬂlﬂuﬁﬁuiﬂiﬁﬁiﬁ

a9 meaﬂumuﬂmfm ﬁ’JuIﬂiQﬁﬁ'NL‘IJHﬂ'IiFJ@ﬂLL‘U‘Uiu‘UUVI'Nﬂﬂ"lﬂ “lumswamm

=

Usznoudie Tsiaednriildas fuswumm“lwv\lammm;iﬂmmzm ATWRUUNUAGY

=k g Y Ao ad qye O Il o YA 2 qy A4 4
wanaan vminiiuiauliiuuisswndy galsmesNageimihi sl ldindoy s

Qq

v 9 9 anliiigh gl g Y

gagninesniinuazdadudeganarain MmuimkunuazAagawaaandunaeuiludiy
o 1 1 o Y A o 9 o T @ CZ
AIVAUMIMOUVBITIUN FmthiarugumsiinuvesssuuldiiylUogesa Tus
AADIms Tagwanmisnaaeumiosndnganaradn fe dsonangawaradn ldmy
I = ‘& 1 v
doams1d 2 galunaliifie 1w Felunsnanesldnuilaminedsens Wy nseia
T = o v g a Y 1 3 = an y a T
Tiansafesivuruildumareinlfedlusumisasnarmeda uazganaraanliGoy
Y o q Ya 2 Ay 4 Yy A v @ Yt o
wweru shliinisnilnd luauysal uuamandladie udlunssewuldinnummsausy
a Y ] 1 d Y 1w & a a :iy Y
Vwvesdlan udlulsesAdauriuian 19 Tuunaniiiy uagnIINangINaAniioy 4

[~ 4 4 @ J
Hunseosduuuumenamge 11



I

Thesis Title Plastic Bag Production Machine
Students Miss. Phuttaruxsa Singchoo

Mr. Watcharin Boonnak

Mr. Werachat Nuankhao

Mr. werasuk Kawmoolna
Adyviser Mr. Surapong Siripongdee
Co-Adviser Mr. Kitipong Mano
Education Level Bachelor of Science in Industrial Education
Program in Industrial Instrument Technology
Academic Year 2002

ABSTRACT

The purposed of this thesis were to design and build plastic bag production machine. It
can produce 2 pieces per second by 8 x10 inches size. It also and display storage data by itself.
The Linear Low density (LDPE) was used in this process. The quality of LDPE is translucent,
sticky and durable with -40°C to 80°C that prerent gases and safe for food and drug.

The two operations of Plastic Bag Production machine were to design. Part I is
machinery structure and Part II is controller. The first one is a roller to make it tight and smooth
and heater will merge for sealing and cut side. And another one the controller is an automatic
system. It can produce 2 bags within 1 minute. This thesis has found some problems, for example;
it could not control plastic bags in the middle and half level and also rough. But the way to solve
the problems were fit the plastic film with the cone’ s size and made the roller s size equal film's
size. And finally this Plastic Bag Production Machine was created to be a prototype and can

develop in the future.
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PROJECT >>>>> KMITL

5

; Define Port&Pin Name
LCD_EN BIT P2.0 ; EN
LCD_RS BIT P2.1 ;RS
DC_MOTOR_1 BIT P17 ; DRIVE DC MOTOR
DC_MOTOR 2 BIT P1.6 ; DRIVE DC MOTOR
CY_LINDER BIT Ri1=5 ; DRIVE CYLINDER
SW_START BIT P1.0 ; SWITCH START PROGRAM
SW_CLR BIT P1.1 ; SWITCH CLEAR NUMBER
; Define User Register
LCD_ADDR EQU 030H ; LCD ADDRESS
LCD_DATA EQU 031H ; LCD DATA
Bl BIT 00H ;20.0H STATUS INT_0
Bl_1 BIT O0lH ;20.1H STATUS = INT_0
;INITIAL

ORG 0000H

AIJMP LOOP

ORG 0003H

AIMP INT_0
LOOP: MOV P0,#00000000B ; Clear Databus

MOV P1,#00000011B ; INPUT

SETB EA ; Enable INTERRUPT ALL

SETB EX0 ; Enable INTERRUPT INT_0

SETB ITO ; Falling EDGE

CLR LCD_EN ; Clear LCD Enable

CLR LCD_RS ; Clear LCD RS

CLR DC_MOTOR_1 ; Clear OUTPUT

CLR DC_MOTOR 2 ; Clear OUTPUT

CLR CY_LINDER ; Clear OUTPUT

ACALL INIT_LCD ; Call LCD Initial subroutine

ACALL LCD_CLR

MOV LCD_ADDR,#00H ; Set Address 00H
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ACALL SET_ADDR_LCD
MOV DPTR#TITLE_I
ACALL WRLINE_LCD
MOV LCD_ADDR,#08H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_2
ACALL WRLINE_LCD
MOV LCD_ADDR,#040H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_3
ACALL WRLINE_LCD
MOV LCD_ADDR,#048H
ACALL SET_ADDR_LCD
MOV DPTRM#TITLE_4
ACALL WRLINE_LCD
ACALL LCD_ON
ACALL CLR_COUNTER

; START

START: B P1.0,$

START_01: MOV LCD_ADDR,#08H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_S
ACALL WRLINE_LCD
ACALL INITIAL_START
CLR Bl
CLR Bl_1

; Main Program

ML: SETB DC_MOTOR_1
MOV LCD_ADDR,#00H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_6
ACALL WRLINE_LCD
ACALL DELAY_Is
ACALL DELAY_1s
ACALL DELAY_ls

; Set Address 00H

; Set Address 00H

; Set Address 00H

;3. S
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ACALL DELAY_Is
ACALL DELAY_ls
CLR DC_MOTOR _I
ACALL DELAY_Is
SETB CY_LINDER
MOV LCD_ADDR #00H
ACALL SET_ADDR_LCD
MOV DPTR #TITLE_7
ACALL WRLINE_LCD
ACALL DELAY_ls
ACALL DELAY_ls
ACALL DELAY_Is
SETB DC_MOTOR 2
MOV LCD_ADDR #00H
ACALL SET_ADDR_LCD
MOV DPTR #TITLE 8
ACALL WRLINE_LCD
ACALL DELAY_ls
ACALL DELAY._ s
CLR DC_MOTOR 2
CLR CY_LINDER
MOV LCD_ADDR,#00H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_9
ACALL WRLINE_LCD
ACALL INC_DISPLAY
ACALL DELAY _ls
ACALL DELAY_ls
JNB BI,ML
CLR Bl

; COMPARE STOP START CLR

CP: B SW_CLR,CP_01
ACALL CLR_COUNTER
ACALL INITIAL_START
ACALL LCD_ON
AIMP START

; Set Address 00H

<5 S

; Set Address 00H

; Set Address 00H
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CP_0L: JNB SW_START,START 01_AX
AIMP cP

START 01_AX: AIMP START 01

; CLR COUNTER

CLR_COUNTER: MOV 60H,40
MOV 61H#0
MOV 62H,#0
MOV 63H,40
RET

; INITIAL_START

INITIAL_START: MOV LCD_ADDR #040H
ACALL SET_ADDR_LCD
MOV R1,#64H

WR_1: DEC R1
MOV A,@RI
ACALL WR_HEX
CINE R1,#60H,WR_1
MOV LCD_ADDR,#48H ; Set Address 00H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE, 11
ACALL WRLINE_LCD
ACALL LCD.ON
RET

; INC ADDRESS 60H

63H DEC /// OUTPUT LCD ADDRESS 40H

5

INC_DISPLAY:

INC_01:

INC_02:

MOV
ACALL
MOV
CINE
SIMP
MOV
ADD
DA

LCD_ADDR #040H
SET_ADDR_LCD
R1,#60H
R1,#64H,INC_02
INC_WR

A@RI1

Al

A
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MOV @R1,A
INC R1
ic INC_01
INC_WR: MOV R1,#64H
INC_WR_I: DEC RI
MOV A,@R1
ACALL WR_HEX
CINE R1,#60H,INC_WR_1
MOV LCD_ADDR #48H
ACALL SET_ADDR_LCD
MOV DPTR#TITLE_11
ACALL WRLINE_LCD
RET
; WR_HEX
WR_HEX: PUSH ACC
PUSH ACC
SWAP A
ANL A#OFH
MOV DPTR#ASC_TAB
MOVC A,@A+DPTR
MOV LCD_DATA,A
ACALL WRCHAR_LCD
POP ACC
ANL A#O0FH
MOVC A,@A+DPTR
MOV LCD_DATA,A
ACALL WRCHAR_LCD
POP ACC
RET
ASC_TAB: DB '0123456789ABCDEF'
; LCD Initialize
INIT_LCD: ACALL DELAY_100ms
CLR LCD_RS
MOV P0,#00111000B

; Set Address 00H

; Delay
; Clear LCD_RS Pin
; 8bit Mode
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ACALL LCD_CLK
ACALL DELAY_10ms
MOV P0,#00111000B
ACALL LCD_CLK
ACALL LCD_OFF
ACALL LCD_CLR
MOV P0,#00000110B
ACALL LCD_CLK
ACALL LCD_HOME

; LCD Clear Display

LCD_CLR: CLR LCD_RS
MOV P0,#00000001B
ACALL LCD_CLK
RET

; LCD Return Home

LCD_HOME: CLR LCD_RS
MOV P0,#00000010B
ACALL LCD_CLK
RET

; LCD Display Off

LCD_OFF: CLR LCD_RS
MOV P0,#00001000B
ACALL LCD_CLK
RET

; LCD Clk

LCD_CLK: SETB LCD_EN
ACALL LCD_DELAY
CLR LCD_EN
ACALL LCD_DELAY

; Pulse LCD Clock
; Delay

; 8bit Mode

; Pulse LCD Clock
; Display Off

; Clear Display

; Entry Mode

; Pulse LCD Clock

; Return Home Display

; Clear LCD_RS Pin
; Display Clear
; Pulse LCD Clock

; Clear LCD_RS Pin
; Return Home

; Pulse LCD Clock

; Clear LCD_RS Pin
; Display Off
; Pulse LCD Clock

; Pulse Clock to LCD_EN
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; LCD Display On

LCD_ON: CLR LCD_RS
MOV P0,#00001100B
ACALL LCD_CLK
RET

; LCD Cursor On

LCD_BLINK: CLR LCD_RS
MOV P0,#00001111B
ACALL LCD_CLK
RET

; LCD Left Shift Display

LCD_LSHF: CLR LCD_RS
MOV P0,#00011000B
ACALL LCD_CLK
RET

; LCD Right Shift Display

LCD_RSHF: CLR LCD_RS
MOV P0,#00011100B
ACALL LCD_CLK
RET

; Set LCD Address

; I/P: LCD_ADDR

SET_ADDR_LCD: CLR LCD_RS
MOV A,LCD_ADDR
SETB ACC.7
MOV P0O,A

; Clear LCD_RS Pin
; Display On
; Pulse LCD Clock

; Clear LCD_RS Pin
; Display Cursor and Blink
; Pulse LCD Clock

; Clear LCD_RS Pin
; Left Shift Display
; Pulse LCD Clock

; Clear LCD_RS Pin
; Right Shift Display
; Pulse LCD Clock

; Clear LCD_RS Pin

; Move LCD_ADDR to ACC.
; Set bit ACC.7

; Move to DATABUS
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ACALL LCD_CLK
RET
; Write Character to show LCD
; I/P: LCD_DATA
WRCHAR_LCD: SETB LCD_RS
MOV PO,LCD_DATA
ACALL LCD_CLK
ACALL LCD_ON
RET
; Write Line of 8 Character from ROM
;3 I/P: DPTR : Locate ROM Address
WRLINE_LCD: MOV RO,#0
WRLINE_LCD_1: SETB LCD_RS
CLR A
MOVC A,@A+DPTR
MOV PO,A
ACALL LCD_CLK
INC DPTR
INC RO
CJINE RO,#8,WRLINE_LCD _1
ACALL LCD_ON
RET
; Dummy Delay time LCD_DELAY, 10m, 100m, 1s
LCD_DELAY: MOV R7,#002
LCD_DELAY _1: MOV R6,#0E6H
LCD_DELAY _2: NOP
NOP
DINZ R6,LCD_DELAY_2
DINZ R7,LCD_DELAY_1
RET
DELAY_10ms: MOV R7,#010

; Pulse LCD Clock

; Set LCD_RS Pin
; Move LCD_DATA to DATABUS
; Pulse LCD Clock

; Display On

; Clear loop counter

; Set LCD_RS Pin

; Clear ACC.

; Move data from @DPTR to ACC.
; Move ACC. to DATABUS

; Pulse LCD Clock

; Increase Pointer

; Increase loop counter

; Do until 8 times

; Display On

; Do 2 times

; Each loop = 1 ms

; Do 10 times
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DELAY_10ms_1: MOV R6,#0E6H ; Each loop = 1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms_2

DINZ R7,DELAY_10ms_1

RET
DELAY_100ms: MOV R7,#100 ; Do 100 times
DELAY_100ms_1: MOV R6,#0E6H ; Each loop =1 ms
DELAY_100ms_2: NOP

NOP

DINZ R6,DELAY_100ms_2

DINZ R7,DELAY_100ms_1

RET
DELAY_ls: MOV R5,#100 ; Do 100 times
DELAY lIs_I: ACALL DELAY_10ms

DINZ R5,DELAY _1s_1

RET
; INTO
INT_0: B B1_I,INT 01

CPL Bl

SETB B1_1
INT_OL: RET

;Define Constant < Store in Flash EEPROM Program Memory >

>

H 01234567
TITLE_1: DB 'PLASTIC'
TITLE 2: DB 'BAG '
TITLE_3: DB ' PRODUCE'
TITLE_4: DB 'MACHINE'
TITLE_5: DB 'STATUS'
TITLE _6: DB 'MOTOR 1'
TITLE_7: DB 'HEATER'
TITLE_8: DB 'MOTOR 2'
TITLE_9: DB 'STOP '

TITLE_11: DB "> NUMBER'
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Features

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM R e
32 Programmable 1/O Lines
Two 16-Bit Timer/Counters
Six Interrupt Sources %
Programmable Serial Channel 8- B |t

Low Power Idle and Power Down Modes 2
Microcontroller

Description

The ATBOCS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4k | With 4K Bytes
bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The FI h

device is manufactured using Atmel’s high density nonvolatile memory technology as
and is compatible with the industry standard MCS-51™ instruction set and pinout. The
on-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with AT89C51
Flash on a monalithic chip, the Atmel AT89C51 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-

cations. b
(continued)
. 1
Pin Configurations PDIR
Pi.ocj1 7 aopvce
P11 2 39 5 P0.0 (ADO)
P1.20]s 38 0 P0.1 (AD1)
P1.3]4 37 b P0.2 (AD2)
Pi.4C]s 38 b P0.3 (AD3)
Pisde 35 1 P0.4 (AD4)
P1.60]7 34 1 P0.5 (ADS5)
P1.70]8 33 1 P0.8 (ADE)
RST ] 8 32 b P0.7 (AD7)
(RXD) Ps.o] 10 31 b EA/vPP
PQFPITQFP (TXD) P3.1C§11 30 b ALE/PROG
scaa (TRTT) Ps.2] 12 29 [ PSEN
caooa (TRTD) Ps.3d]1s 28 [3 P2.7 (A15)
gL e (T0) P3.4¢] 14 27 0 P2.8 (A14)
INDEX “mNro govam® (T1) P3.5] 16 26 0 P2.5 (A13)
CORNER Se Lo l0088 60 (WR) Ps.e ] 16 25 1 P2.4 (A12)
\ aoaadz>aada (RD) Ps.7 17 24 5 P2.3 (A11)
XTAL2 ] 18 230 P2.2 (A10)
4443924 140393837383 53¢ x1AL1 o 18 22 5 P21 (A9)
P1.5 1 33 [JP0.4 (AD4) GND O 20 210 P2.0 (A8)
P1.6 2 32 (P05 (AD5)
P17 3 31 P0.68 (ADE)
RST [ 4 30 (PO.7 (AD7) pLCcC
(RXD) P3.0C 5 29 (EA/VPP N2,
NC 8 28 ONC oooo
(TXD) P31 7 27 BALEIPROG T
(INTD) P32 8 28 (I PSEN INDEX o R4
(INTT) P33 o 25 FP2.7 (A15) CORNER *7%72,8%797
(TD) P3.4 10 24 [1P2.68 (A14) aoaanZz>annan
(T1) P3.5 g 11 23 OP2.5 (A13) A000000nnnn
13, Qs Qe 19224 6 4y 2 44,42, 30
12" %1475 6' 718" %2022 P16 7 38[P0.4 (AD4)
oooouoguoouong Pi1.6C]8 38[OP0.6 (ADS)
- 1 Gl Pi.7C]e 37[3P0.6 (ADE)
CREfoondany rRsTC10 36 P0.7 (AD7)
x X p Y (RXD) P3.011 35[0 EA/VPP
03 @ NC 12 34 Ne
== U< 9 (TXD) P3.1C]13 330 ALE/FROG
(TNTD) P3.2c]14 321 PSEN
(INTT) P3.3C]15 3101P2.7 (A15)
(T0) P3.4C]18 30[0P2.6 (A14)
1) P3.
(T1) P3 51:1117'!13”21122,“,5”272259:pz.a (A13)
oogoooogoog

0265F-A-12/97

(A8) P2.0
(A9) P2.1
(A10) P2.2
(A11) P2.3
(A12) P2.4
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External Program Memory Read Cycle

b —
ALE

tarpy

v [ e LTTY,

—P tLLPL —

PSEN tayy

— r—tFLAZ ‘—tPXA
fio - toxiz
taxix—»] F—
PORT 0 D R S EAT, INSTR IN a-a7 >

= tAVIV R —y

PORT 2 D& AB-A15 X As-Ats

External Data Memory Read Cycle

b HL—
ALE bL/
o | twHLH

PSEN

S\ T
le— tRi pHy —»;
— t o —>

_41— tLLAX — N t t
e RLDV RHDZ
trRiaz-—>]
b7 , —4 tRHDX

PORT 0 >—KAO - A7 FROM RI OR DPL><> K DATA IN A0 - A7 FROM PCL INSTR IN

tavin Fo
PORT 2 ) & P2.0 - P27 OR A8 - A15 FROM DPH X AB - A15 FROM PCH

< tavov




External Data Memory Write Cycle
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et ——sle—ty g —»

PORT 0

PORT 2

58

tAVLL*’

SN
‘_tLLAX

tavwx

Ne—

K— —
— tavwn —1

A

k‘ tWHQ)(

AQ - A7 FROM RI OR DPL

DATA OUT

b D<AQ - AT FROM PCL

INSTR IN

taw P

P20 - P2.7 OR AB - A15 FROM DPH X

AB - A15 FROM PCH

External Clock Drive Waveforms

¢ tI::H(:X

et
Vee - o torcn HCL
—/ 0.7 Vee
0.2 Vo - DAV
0.45v |l
— toiex
toien b
External Clock Drive
Symbol Parameter Min Max Units
ool Osclllator Frequency 0 24 MHz
toroL Clack Period 418 ns
tenex High Time 15 ns
toLex Low Time 15 ns
tCLCH Rise Time 20 ns
toneL Fall Time 20 ns
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The Concise LCD Data Sheet. http://www.senet.com.au/~cpeacock
Instruction RS|RW|D7|D6 | D5[D4| D3| D2] D1 DO Description Clocks
NOP 0jojofojJojJofoflofo]o No Operation 0
Clear Display 0fojJofojJofo]oflo]o[1[Cleas display & sets address counter to zero. 165
Cursor Home ojfofofofo|lo]Jo]o]1]o0[Ses address counter to zero, returns shifted 3
display to original position.
DDRAM contents remains unchanged.
Entry Mode Set 0fojofojofo]of1]|uvp|s [Setscumsor move direction, and specifies 3
automatic shift.
Display Control 0jo0jofo]Jojo|[1|D]|c|B|Tuns display (D), cursor on/off (C) or cursor 3
blinking(B).
Cursor/display shift| 0 | 0 [0 [ o [ 0 | 1 [s/C[RL 0 | O [Moves cursor and shift display. DDRAM contents 3
remains unchanged.
Function Set 0f0]Jo0(0]1|DL|N|M]|G][ o [Setsinterface data width(DL), number of display 3
lines (N,M) and voltage generator control (G).
Set CGRAM Addr | 0 | 0 | 0 | 1 | Character Generator RAM | Sets CGRAM Address 3
Set DDRAM Addr | 0 | 0 | 1 Display Data RAM Address | Sets DDRAM Address 3
BusyFlag& Addr | 0 | 1 |[BF Address Counter Reads Busy Flag & Address Counter 0
Read Data 1250 Read Data Reads data from CGRAM or DDRAM 3
Write Data 1 |4 Write Data Writes data from CGRAM or DDRAM 3
Write Cycle
RS >q
W o
R/W \
t | =
f
Enable /
— L2
e
t s “ tn
Data Valid Data
t
2
Parameter Symbol Min® | Typ® [ Max® | Unit
Enable Cycle Time = 500 - - ns
Ehible Polse Wik N 230 - ® = [ |[D000000000000000] 0
(High) [HOOOOOOOO0Ooo0oooOon| [
Enable Rise/Fall Time totr - : 20 ns °_AARAAAAAAAAARAA o
Address Setup Time t. 40 - - ns 14 1
Address Hold Time tan 10 - - ns Pin No | Name F770) Description
Data Setup Time tas 80 - ns 1 Vss | Power [ GND
- 2 Vdd Power +5v
Data Hold Time th 10 ez = o3 3 Vo Analog | Contrast Control
4 RS Input Register Select
Note ' The above specifications are a indication only. Timing will vary from manufacturer 5 R/W Input Read/Write
10 manufacturer. 6 E Input Enable (Strobe)
7 DO 1/0 Data LSB
8 D1 1/0 Data
Note? A 2 line by 16 Character LCD Module is Pictured. Data will work on most 1 line x 9 D2 1/0 Data
16 character, 1 line x 20 character, 2 line x 16 character, 2 line x 20 character, 4 lines x 10 D3 1/0 Data
20 character, 2 lines x 40 character etc. modules compatible with the HD44780 LCD 11 D4 10 Data
Module. 12 D5 1/0 Data
13 D6 1/0 Data
14 D7 1/0 Data MSB
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