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ITEM NOMINAL DIMEN
AR 80%36.0X11.0
Visible Area 64.5X13.9
Actual Area 55.7X11.0
Dots 16 X2
Dots Distance 0.6X0. 54
Dot Size 0.65X0.59
Hold Distance 75.0X31.0 (4-©2.5)
—. LCM summary
HS1602A is a character LCD module.Can display 1lline 16 character, Each character is
made up of 5 x 8 dot matrix character block set, The LCM uses the COB production process,
Stable structure, long service life.
Widely used in intelligent instrumentation, communications, office automation and military
fields.

Main characteristics

@ 8 bit parallel data interface, adapting M6800 time series

@ Optional 4 bit parallel data

@ A character generator ROM
<>192 and 5 x 8 point font characters

<64 and 5 x 10 point font characters

@ A character generator RAM,
<>8and 5 x 8 point font characters
<4 and 5 x 10 point font characters

€ Low power consumption, high reliability

3

www. hslcem. com




Ver: 20110521

—. interface definition

1. 2.54*16P
PIN Name Power Functional Description
1 VSS ov Power ground
2 VCC 5.0V Power supply
3 VO 0.2V *
RS=H, Display data
4 fS AL RS=L, Instruction
R/W=H, Read data
> ] HiL R/W=L, Write data
6 E HH—L Enable signal
7 DBO H/L Data
8 DB1 H/L Data
9 DB2 H/L Data
10 DB3 H/L Data
11 DB4 H/L Data
12 DB5 H/L Data
13 DB6 H/L Data
14 DB7 H/L Data
15 BLA NC (LEDA)
16 BLK NC (LEDK)

*this pin need connect the VR(10K) to VSS.

Schematic Diagram

e 16COM LCD PANEL
L+ —— 16 Characters x1 Line
Contraller
LSl
R —
E ——| SPLCY80D -,H-'lCISEG
DBO-DB7 —>)| o EQV i
| Segment driver

LEDA

LEDK LED Backlight

2. The Max Scope Of Work

€ Power supply (VDD) :4.9V-5. 1V
€ Power ground (VSS): ov
€ LCD Power supply (Vop) :-0.2V — +0. 3V

4 www. hslcem. com




Ver: 20110521

3. Electrical characteristics(Test conditions Ta=25, VDD=5.0V+0.5V)

1.

€ High level input (Vih): 2.2~VDD
@ Low level input(Vil) : —0.3V~0. 6V
€ High level Out (Voh): 2.4V~VDD
€ Low level Out (Vol): 0.4V Max

€ Working current : 1mA

€ LED current: 18mA

Controller Description

(DDRAM)

DDRAM (80X 8bits) Is used to store the current to display the character code. DDRAM
address pointer address pointer counter is provided by AC. DDRAM each unit corresponds
to each character position on the display. After the initialization. DDRAM address the
screen corresponding relations are as follows:

H CharaCte'r- 1 2 3 ......... 14 15 16
display position
The first line of a
DDRAM address 00 01 02 oo | oE | oF
The Second line of a
DDRAM address 40 a1 42 b | 4 | 4F

The correspondence in the setting of a cursor or picture scroll will change, please see the detailed
instructions part.

2. Custom Character Storage (CGRAM)

PR (DD RAM #diE ) CG RAM 3ithl: FRHAE ( CG RAM ¥l )
b7 b6 |b5 | b4 |b3|b2|b1|b0 b5 |bd4|b3|b2|b1]| b0 b7 |b6 | b5 b4 |b3|b2 bl |bO
olo|o| EcEzE=[a|a[1[1]7

ZooolE8Enon Bc

//// of1[o] EzEzE=[o]o 1] o]0

olololo|xbetotol Votetol ol | Exbebe oo fiyole
1]olo| EZEZE=[o[o[1 |00

// 1ol 1) EZEZEZ[olola]e @

111|o]l EcEzE=[olof1] o]0

1111 FZE=F=[olo]o|o]0

ololo| EzEzEz[o[a 11 ]0

olo[1| EZEzE=[ofof[1]0o]0

7 snplE e onnne

o111 1 = F=lo|lo|J1|0]0O
0000}(00/00/100%3)‘%00100
1lo[1] EZEZE=[olo[1]0o]0

11110 EzEzEz[o AT 1] 0

111 EzEzE=[olo]o]o]0

|
J

R (1)

bR A i

P BRI (2)
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From here you can see that the custom character memory CGRAM address, CGRAM within the
font data and the relationship between the custom character codes. Custom character codes and
address CGRAM hit3 ~ bit5 bits of data consistency, Hit "X" is unrelated to the data, When the

character code of the bit4 ~ bit7 are 0, a character code corresponding to the custom character.

Example: input the code for the 00H or 08H, which display a custom character" T"

3.

Address pointer counter

Address pointer counter AC is read / write counter. He was DDRAM and CGRAM
share address pointer counter, CPU has recently written address setting instruction
identification code to identify. Can be arranged into a counter and a counter, when the read /
write operation after the address pointer counter automatic correction. AC also as the cursor

and the flashing position address pointer, indicating the current cursor and flashing location
address.

4. Reset circuit

The SPLC780 control unit having a built-in reset circuit, power on the reset hardware

initialization:
(®Screen, DDRAM zero
(OSet to 8 bus interface mode, a 5 x 7 font display

©Display off

O Input mode for pointer address counter AC plus a form
During initialization, interface of CPU is busy state.

+.. Temporal specification ( adaptation of M6800 timing )

1. Control sequence table

RS R/W E DB0-DB7 The
0 0 Falling edge input Write instructions
0 1 1 output Read BF and AC
1 0 Falling edge input Write Display Data
1 1 1 output Read Display Data

www. hslcem. com
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Write operation sequence

><' ViH1
L VL1

RS

- »
- >

tse1
R/W \

k Vit

A

tew

»lt
o

Vi1 Viet | /
E -/ Vie Vi \r ViLi

> j—tsp2 =

tr | tHp2
Vin1 A , ViH1

DB7 -0

Vi >(_= Valid Data Vi

-+ 1C >

Write operation (VDD=2. 7V~5. 5V/4. 5V~5. 6V Ta=—20'C~+75C)

Project Conform to Min Max Unit
E Cycle Time Tcyce 1000/500 - ns
E (H) pulse width Pweh 450/230 - ns
E Rising edge/falling edge time | Ter/Tef - 25/20 ns
Address setting time (RS R/W-E) Tas 60/40 - ns
Address retention time Tah 20/10 - ns
Data Setup Time Tdsw 195/80 - ns
Data retention time Th 10 - ns
3. Read operation timing
T ViH1
= X\- Vi ViL1
L tSF’I . t )
R /W A Vs awm1
< tew >
trltho
E 74 3:':11 g::; \: X Vi
Lﬂ_ to tHp2
DBO - DBY XE: valid Data &ﬁ
< tc >

Read operation (VDD=2. 7V~5. 5V/4. 5V~5.5V Ta=—20C~+75C)

Project Conformto | Min Max Company
E Cycle Time Tcyce 1000/500 - ns
E (H) pulse width Pweh 450/230 - ns
E Rising edge/falling edge time Ter/Tef - 25/20 ns
7 www. hslcm. com
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Address setting time (RS R/W-E) Tas 60/40 - ns
Address retention time Tah 20/10 _ ns
Data Setup Time Tdsw _ 360/160 ns
Data retention time Th 5 _ ns

A TN .
7N~ Instructions

1. Instruction list

control set i
Time

Command name RS |R/W | D7 | D6 | D5 | D4 | D3 | D2 | D1 | D1

Clear 0 1 | 1.64ms

Return Home 1 x | 1.64ms

Enter Mode Set 42ps

o|lo|lo|o
rlo|lo|o
O|l—r|O|O

ey

w)

wn

T

C| B | 42us

o|o|o|o
o|o|o|o
o|o|o|o

Display on/off set

Cursor or Display

0 0 0] 0 0 1 [SIC|RIL| X | X | 42us
Shift

Function Set 0 0 0 0 1 (DL| N F X | X | 42vs

CGRAM Set address 0 0 0 1 |A5| A4 | A3 | A2 | A1 | A0 | 42us

DDRAM Set address | 0 0 1 |A6|AS5 | A4 | A3 | A2 | A1 | A0 | 42us

AC | AC|AC | AC | AC |AC | AC

Read BF and AC 0 1 BF Ous
6 5 4 3 2 1 0

Write data 1 data 46 1S

Read data data 46 1S

Display condition: fosc=270KHz
X said nothing, 0 or 1 can be

8 www. hslcem. com
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2. Instruction

1.Clear Display, O1H

format 0 0 0 0 0 0 0 1

Free code ( 20H ) write to 80 DDRAM strategy unit, clearance; will address pointer counter
clear AC, cursor or flashing to HOME; input mode parameter |1 / D is set to 1, the address
pointer AC automatically add a way.

The instruction for power or update the full-screen display con

2. Return Home, 02H

format 0 0 0 0 0 0 1 0

The instruction address pointer counter clear AC.. Execute the instruction effect: the cursor
or flashing back to the screen with the left bit first character, namely the DDRAM address OOH
unit position; this is because the cursor and flashes are to address pointer counter AC current
value orientation. If the picture has been rolling, rolling effect is revoked, the screen back to the
Home bit.

3. Enter Mode Set, 04H~O0TH

format 0 0 0 0 0 1 1/D S

The directive function is set to display character input mode, whereby the CPU read / write
DDRAM or CGRAM, address pointer counter AC modified methods, reaction in the display
effect, when writing a character after the screen or the movement of a cursor. The instruction of
the two parameters of 1 / D and S determine four kinds of character input mode, As shown in the
following table:

Input Model code I/D(set AC) Moving and Cursor
Tableau not moving 04H 0 (AC is -1 counter) 0 No scroll
Cursor left
The picture scroll right | 05H 0 (AC is -1 counter) 1 scroll
Tableau not moving 06H 1 (AC is +1 counter) 0 No scroll

Cursor right

9 www. hslcem. com
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The picture scroll left | 07H 1(AC is +1 counter) 1 scroll

Note: the picture scroll in the CPU read DDRAM data, or in a read / writte CGRAM is invalid,
that is to say the directive is mainly used in CPU writing DDRAM data operation.

4. Display on/off Control, 08H~OFH

format 0 0 0 0 1 D C B

The instruction control screen, the cursor and flashing on and off. The instructions are three
state D, C, B, the three state bit respectively control the picture, the cursor and the flashing display
state.

Flash appeared in character or cursor display character position, normal display state for the
current character or cursor display, bright display state for the character that all shows. If in
character or cursor display character position, normal display state for no display, bright display
state for the character bits all display all. The flashing mode can be designed into a block cursor
on a computer display, like block cursor blink prompt effect.

The instruction of the 5 states as shown in the following table:

. F DisplayState | C DisplayState | BlinkingDisplayStat :
Instruction rameDisplayState ursorDisplayState inkingDisplayState Function
D C B
(08H-0BH) | 0 Picture off * * Picture off
OCH 1 Picture on 0  Cursor off 0  Blinking off Picture on
ODH 1  Pictureon 0 Cursor off 1 Blinking on PictureBlinkingOn
OEH 1  Pictureon 1 Cursoron 0 Blinking off Picture CursorOn
B T EAR AR
OFH 1 Picture on 1 Cursoron 1 Blinking on uﬁiﬁfil?}’/’?i
2N
9. Cursor or Display Shift, 10H. 14H. 18H. 1CH
format 0 0 0 1 S/IC R/L 0 0

The execution of the instruction will generate pictures or the cursor to the left or right
rolling a character position. If the time between the execution of the instruction will turn off the
screen or cursor smooth scrolling. The picture scroll is within a line loop, that is to say a line of
the first unit and the last one together, to form a closed loop type rolling. Rolling screen display
as shown below:

CharacterDisplayPosition 1 2 3 38 39 40

The first line of a
DDRAM address

The Second line of a| 40 41 42 65 66 67

00 01 02 25 26 27

10 www. hslem. com
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DDRAM address
a. The two row shows the DDRAM unit and the display character original position

CharacterDisplayPosition 1 2 3 38 39 40
The first line of a DDRAM 97 00 01 94 95 96
address

The Second line of a

DDRAM address 67 40 41 64 65 66

b. Picture scroll right when DDRAM unit and a display character bit change
CharacterDisplayPosition 1 2 3 38 39 40
The first line of a
DDRAM address
The Second line of a
DDRAM address

01 02 03 26 27 00

41 42 43 66 67 40

c. Picture scroll left DDRAM unit and a display character bit change

When a cursor display, perform scrolling instruction does not modify the address pointer
counter AC value, when the cursor is displayed, as a result of the implementation of a scroll
instruction will cause the cursor to move, so the address pointer counter AC needs to be
modified. If the cursor pointer, pointer address counter AC plus and minus one function to
explain, can understand the cursor from the first display position left moved to a eightieth
display position. Or from eightieth bit to first bit shift display display principle.

Cursor scroll function can be used to search for the need to modify the display character.

The order has 2 parameters, combination of features as shown in the following table:

Instruction Rolling object Direction of rolling Function
S/C R/L
10H 0 Cursor 0 Left Cursor Left shift
14H 0 Cursor 1 Right Cursor Right shift
18H 1 Picter 0 Left Picter Left shift
1CH 1 Picter 1 Right Picter Right shift

The instruction and input mode set command can generate cursor or picture scroll,
difference is the instruction for scrolling function, a display, a rolling effect. While the input
setting instruction is only completed a character input mode settings, only in the CPU on the
DDRAM operation can produce rolling effect.

6. Function Set, 30H

format 0 0 1 DL N F 0 0

The instruction set of the controller works, including a controller with CPU interface and
controller display driver duty ratio coefficient. The order has 3 parameters, combination of
features as shown in the following table:

11 www. hslem. com
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Data Line set Line number set Font set
DL N F
Explain
xplal 0 1 0 1 0 1
4 Bit bus | 8 Bit bus 1 Line 2 Line 5X7 fount | 5X10 fount
] Data line is 8 bit bus, 2line, font is b*7,
Instruction 38H ..
Duty ratio is 1/16,

The instruction set of the controller works, is the only software reset command. Although
SPLC780 has a reset circuit, but in order to work reliably, SPLC780 CPU when in operation the
first software reset. That is to say the control character LCD module work to the first software
reset.

7. CGRAM Address setting (40H~7FH)

format 0 1 A5 A4 A3 A2 Al AO

The instructions will be 6 CGRAM address into the address pointer counter AC, then the
computer operations on the data on the CGRAM read / write.

8. DDRAM Address setting (80H~FFH)

format 1 A6 A5 A4 A3 A2 Al AO

The instructions will be 7 DDRAM address into the address pointer counter AC, then the
computer operations on the data on the DDRAM read / write.

9. Read busy flag and address pointer value

format BF ACG6 AC5 AC4 AC3 AC2 AC1 | ACO

Computer instruction register read operation that RS OR / W 1, will read out the format of
the busy flag BF value and the 7 address pointer counter AC value.

10. Writer Data to CG or DDRAM

CPU to write data register data channel, SPLC780 according to the current address pointer
counter AC value attribute and value will be the data into the corresponding memory AC refers
to the unit. If the AC value for the DDRAN address pointer, thinks that the written data is the
character code and sent to DDRAM AC refers to the unit. If the AC value for the CGRAM

12 www. hslem. com
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address pointer, thinks that the written data is custom character font data and sent to CGRAM
AC refers to the unit. So the CPU write data are required before a set address pointer or
artificial confirmation address pointer attribute and value. After writing data address pointer
counter AC will be based on recent setting input maximum modification. Therefore, CPU in the
write operation of data prior to do two jobs, one is set or to confirm the address pointer counter
AC value attributes and values, to ensure that the data written to the right place, the second is
set or confirm input mode, to ensure continuous write data ac value modified methods to meet
the requirements.

11. Read Data From CG or DDRAM

Under the internal timing operation of SPLC780, every modification of the address
pointer counter AC value, including the writing of new AC values, the modification of
AC values caused by cursor scroll displacement, or the modification of AC values
generated by CPU read and write data operations, will be sent to the data output register
by SPLC780 for CPU reading. If the AC value is a DDRAM address pointer, it is
considered to be reading the character code of the unit pointed to by AC in DDRAM. If
the AC value is an address pointer in CGRAM, it is considered to be reading the font data
of the custom character of the unit pointed to by AC in CGRAM.

13 www. hslem. com
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2. Operation demonstration (8 data interface )

pjej|or|r|xjofojojrgm

Ma. Ingtruction Display Oparation
1 | Power an. Powveer an resed, Mo disglay,
(SPLCTRBOC staris indializing)
£ | Function et Set to 8-bit operation and select 2-line display Ine and & x & dot
RS R DET D86 D35 D84 083 082 CE1 DEd
character fant.
olejaojajajafr]o]a|x
3 | Desplay an ! off control Display an,
plojlojojofo)dfq)ifo Sursar appeasr.
4 | Erry mode sal InGrease addass by ane.
ID D|IJ'|I1|IJ'||J|5'|1i1I'1| _ It will shilt the cursor ko the rdghl when wriling 1o the DD RAKM 7
Gz FRAM,
Mow tha dispiay has no shift.
L irite data to GG RaM DD RANM W Write * WY
ijo|o|4 o1 |@|q]f1]i The aurser is ingrementad by one and shifted to the right
B
7 | Wkite data to GG RAM / DD RAM WILComE ]| Wit "E ",
1jojo|1|e|ojo]r o] The curgor ig incrementad by one and shifted o the rghl
8 | Set DD RAM address WELLCOME It etz DD RAM's address,
pfejtvjoe|o(ojofage The cursor is moved o the beginning posiion of the 2nd line.
& | kb data bo S5 FLAM { DD RAM e ]| vite = T
tfjo|| |1 |01 oD I The curger ig incrementad by one and shifled o tha rght.
10
11 | wwite data to CG RAM / DD RAM ELESRE ]| wrtte = T,
i {ofej1]ofafo]1]e]e Ll The cursor is incremented by one and shifled to the nght
12 | Entry mode set WeLcomE || When witing. it sets mode for the display shift
pflofolalalalala]n] TO PRRT
13 | Wirite data to CG FAM f DD RARK ELCOME Write = ¥ .
I 1 l L l i | i | t | 1 | 1 ] il ] o I 1 | [OPARTY, | Tha cursor is incremanied by one and shifted to the right
14 !
15 | Return home FveLcome || Bedh the deplay and the owsos redum to the original position
T FRRTY

(podnass ).

14
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3. Procedures ( 8 data interface )

[ 8- f&dn ]
s
Hrel M > 15 ms WHEnti > 40ms
i # VDD > 4.5V {i# VDD = 2.7V
RS RW DB7 DBES DBS DB4 DB DB DE1 DRD { XS 200 A BFiRE
00 0 0O 1 1 X X X X
CEFA i (sfr o)

TAFI M) = 4.1 ms

RS R/W DBE7 DBS DBS DB4 DR DB3 DB 1 DBED { PRI 4 200 ek NIBFis &
o0 0 D 1 1 X X X X
U A (Bfr SR

TFAFI ) = 100 us

RS RW DB7 DBS DBS DB4 D83 DBS DB1 DBO { M ER X i el [ E T A ] ] e
o 0 i} i} 1 1 X X X 4
T by (sfrdEn

AT EL R T ELE BB bl

CHHalae (sfriiiEn)

RS RAW DB7 DBS DES DB4 DES DES DE1 DED WO TR TR
6o 0 0 11 N F X X Al = o o T S
¢ 0 0 0O 0 0O 1 0 & O 25 Kb T
O T O O I I | i e A o
¢ & 0 O 0 @ 0 1 LD B 77 1
A 5
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5. Procedures ( 4data interface )

[ 4-{rfEn ]
JF e
HFEM B = 15 ms ( W Fyad ml :-4ﬂms)
¥ VDD = 4.5V i VDD = 2.7V
RS RiW DE7 DB DES DB [Fzie i FishmprEs |
c o o o 1 1 T Al IR )

FHRIMM > 41 ms

RS R/W DBT DB& DB5 DB4 | kw2 i iR MBFEE |
] ] n 1] 1 1 LA G el s Coadi Mdiidr »

MR W] > 100 us

RS R/W DBT DBS DBS DB« { | E L5 F 5% 20 W Ak BIBF br
0 0 0 0 1 1 T A bt CafeBrdiEm

i {BAT L F % o A4 BB e

RS RW DB7 DBE DB5 DB4 .
5 o o o 1 o R SRR )
¢ & 0 0 1 0 s S AT R
0 o M F X X bl T Lk Lt o el ¥ I
0 0 0 0 0 0
rg
0 o 1 o 0 D T
ﬂ ﬂ ﬂ' ﬂ ﬂ D I-'Iliﬁh!.l'.l".
o o o o0 o 1
0 0 0 0 0 O T
(1] L] a 1 Tin] 5

l

) iy e 5 e
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6. LCM and the MCU connection mode:

4
:1 P2.0 GND Ig
it 2 ! 2 : *
23 7511 WALy 13 [ TPl
1 s oAby 17 1 GND R2
7 2 : _ :
75| B23 e 1k Craxa V88 ———<rdc 10K
=22 P24 P3.5 2 VDD A
26 ~ P13 15 VO 3 NO
o P2.5 . T + ‘ ——
7 B2 P4 RS
20 PSEN P32 12 E 30p | 30P B 6 E
30 S = 11 W 7 DBO
31 ACEPRDG P31l W 1 o) DBO W
= EA/VPP P3.0 - DBl ——o—0-
J_ = 7 3T/ : 7 b =
5V 3 | roe RESTAD 8 BT Doy [0 DB
34 2 7 DBG 11 DB4
i P0.5 Pl6 ———— DB4 —————
) - 6 DB3 - 12 DBS
: P0.4 P15 —2 —0=° DB5 ——= 22
36 5 DB4 . 13 DBG
2 P0.3 P14 DB6 > 22
37 Y DB3 2 4 DB7
P0.2 PL3 DB7 ———
38 3 DB2 15 VDD
PO.1 P12 LEDA AL
30 2 DB1 16 GND
P0.0 Pl.1 LEDk
10 oo P10 1 _DBO
~ ' '3 L6PIN
MCU-51 f}\l/v\ I
10K 1
C'AP
6. LCM INIT
/Iwindond78e52b

#include<reg52.h>
#define uchar unsigned char
#define uint unsigned int

/Isbit dula=P2"6;
[Isbit wela=P27;
sbit lcdrs=P3"0;

sbit lcdrw=P3"1;
sbit lcden=P3"2;

uchar code table1[]={0x4f,0xf4,0x4f,0xf4,0x4f,0xf4,0x4f,0xf4,0x4f,0xf4,0x4f,0xf4,0x4f,0xf4,0x4f,0xf4};

uchar code
table2[]={0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x3a,0x3b,0x3c,0x3d,0x3e,0x3f};
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uchar code
table3[]={0x40,0x41,0x42,0x43,0x44,0x45,0x46,0x47,0x48,0x49,0x4a,0x4b,0x4c,0x4d,0x4e,0x41};
uchar code

table4[]={0x50,0x51,0x52,0x53,0x54,0x55,0x56,0x57,0x58,0x59,0x5a,0x5h,0x5¢,0x5d,0x5e,0x5f};

uchar code
table5[]={0x60,0x61,0x62,0x63,0x64,0x65,0x66,0x67,0x68,0x69,0x6a,0x6h,0x6¢,0x6d,0x6e,0x6f};
uchar code

table6[]={0x70,0x71,0x72,0x73,0x74,0x75,0x76,0x77,0x78,0x79,0x7a,0x7h,0x7c,0x7d,0x7e,0x7f};

uchar code table7[]={0xa0,0xal,0xa2,0xa3,0xa4,0xa5,0xa6,0xa7,0xa8,0xa9,0xaa,0xab,0xac,0xad,0xae,0xaf};
uchar code
table8[]={0xb0,0xb1,0xb2,0xb3,0xb4,0xb5,0xb6,0xb7,0xb8,0xb9,0xba,0xbb,0xbc,0xbd,0xbe,0xbf};

uchar code table9[]={0xc0,0xc1,0xc2,0xc3,0xc4,0xc5,0xc6,0xc7,0xc8,0xc9,0xca,0xch,0xcc,0xcd,0xce,0xcf};
uchar code
table10[]={0xd0,0xd1,0xd2,0xd3,0xd4,0xd5,0xd6,0xd7,0xd8,0xd9,0xda,0xdb,0xdc,0xdd,0xde,0xdf};

uchar code table11[]={0xe0,0xel,0xe2,0xe3,0xe4,0xe5,0xe6,0xe7,0xe8,0xe9,0xea,0xeb,0xec,0xed,0xee,0xef};
uchar code table12[]={0xf0,0xf1,0xf2,0xf3,0xf4,0xf5,0xf6,0xf7,0xf8,0xf9,0xfa,0xfh,0xfc,0xfd,0xfe,0xff};

uchar num,a,b;
/ldata=P1; //MCU(P1.0-P1.7)=LCM(DB0-DB7)
void delay(uint z)

{
uint x,y;
for(x=z;x>0;x--)
for(y=110;y>0;y--);
}
void write_com(uchar com)//’5 154 B %L
{
Icdrs=0;
lcdrw=0;
P1=com;
delay(5);
Icden=1;
delay(5);
Icden=0;
}

void write_data(uchar date)//'S ¥4 % 1
{

lcdrs=1;
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lcdrw=0;
P1l=date;
delay(5);
Icden=1;
delay(5);
Icden=0;

void init()/FI4 1k i %

{
Icden=0;//4146 4 K
write_com(0x01); /i 5%

write_com(0x38);// i~k B, 16*2, 5*7 , 8 fr¥EE
write_com(0X0c);/[HF R, JARAS IR, JEhsA AR

Il write_com(0X06);//'5 — AN F 5 ehr £ 5%

void main()
{
while(1){
/[dula=0;
/wela=0;

init();

write_com(0x40+0x00);//%5 — BF
for(a=0;a<16;a++)
{write_data(0x55);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(0x55);}
/! for(num=0;num<16;num++)
1l {
I write_com(0x18);
1l delay(300);
1l }
delay(1000);
/lwrite_data(0x80);

write_com(0x80+0x00);//55 2 5F
for(a=0;a<16;a++)
{write_data(tablel[a]);}
write_com(0x80+0x40);
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for(b=0;b<16;b++)
{write_data(table2[b]);}
for(num=0;num<16;num++)
{
write_com(0x18);
delay(300);
}
delay(1000);
lwrite_data(0x80);

write_com(0x80+0x00);//%5 3 5F
for(a=0;a<16;a++)
{write_data(table3[a]);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(table4[b]);}
for(num=0;num<16;num++)
{
write_com(0x18);
delay(300);
}
delay(1000);
lwrite_data(0x80);

write_com(0x80+0x00);//55 4 57
for(a=0;a<16;a++)
{write_data(table5[a]);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(table6[b]);}
for(num=0;num<16;num-++)
{
write_com(0x18);
delay(300);
}
delay(1000);
/lwrite_com(0x80);

write_com(0x80+0x00);//%5 5 5F
for(a=0;a<16;a++)
{write_data(table7[a]);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(table8[b]);}
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for(num=0;num<16;num++)
{
write_com(0x18);
delay(300);
}
delay(1000);
I/ write_com(0x80);;

write_com(0x80+0x00);//%5 6 5F
for(a=0;a<16;a++)
{write_data(table9[a]);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(table10[b]);}
for(num=0;num<16;num++)
{
write_com(0x18);
delay(300);
}
delay(1000);
I/ write_com(0x80);

write_com(0x80+0x00);//5 7 5F
for(a=0;a<16;a++)
{write_data(table11[a]);}
write_com(0x80+0x40);
for(b=0;b<16;b++)
{write_data(table12[b]);}
for(num=0;num<16;num++)
{
write_com(0x18);
delay(300);
}
delay(1000);
/lwrite_com(0x80);

21

www. hslem. com




