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BN Mﬁ:

FYLCD1602A A&7 R i W n i 2 L T T B BE BT, 59
SR R R R . 4 AR 8 A AR . BRI X T R+
el B RO EoREIR X DDRAM. AP R E%E CGROM FlIF-4%F
K44 CGRAM, AILUEH CGRAM kA7t H L X% 8 > 5X 8 siFE
KR AR A8 . 4L TFEE MRS WE: EWa; Ibsblsis; BoR7IF
1% bR TS W e N sl Wi, At Ed A
AT, UMD A5V B, [ SRR AT VISR, K
R A B W TAEIRES

FY LCD1602A A IR IR i s i e

—. EESH.

4-930 80  254%15-3810  16-#10 %5 @‘ 6 -
‘~@w!uuuuuuuuuuuuuul@7A O i 1 054
iplile) ‘ ‘\ m%j i ol 1
2938 i i | oy
IR P il il ! - i
0 % L eso
64,5402 | L3952
713403 6.040.3
06205 11.0MAX
80,0105 ‘
i H z % [
i TAEHEE (Vdd) +4.8 ~ +5.2V
LCD ¢z H & (Vdd-Vo) +3.0 ~ +5.0V
TAEERE (Ta) 20~ +70°C (5D
il 73 B (Tsto) -30~+80°C (HEyE)
AR (FIGERIM 1.7mA(max)
TAERI (0 24.0mA (max)
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PinNO. | symbol | 1/0 | DeSsCr | pt| on
1 GND FEYE T ( OV)
> | VDD LY IF 3 (BV)
3 VO - - LCD 3 i 4 A i
4 RS | BRI RE S
5 RW | HEERE S
6 E | SRR
7 | DBO 10 | ¥R 0
8 | DBl 10 | Bk 1
9 |DB2 |10 | %2
10 | DB3 10 | i 3
11 |DB4 |1/0 | %¥ir4
12 | DB5 10 | ¥k 5
13 DB6 1/0 s 6
14 | DB7 110 | %l 7
15 | BL1 ~ LED+(5V)
16 | BL2 LED-(0V)
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@ > Hi”% ﬁﬁ Eﬁ :
1. ERENFSHFRE: (MCUALCM)
i H = % B/AME | BKXME | BT
E & tcycE 1000 --
E ik v Pweh 450 --
\ =5V +

E LFH/ FBEETE] | Ter, Tef VD[;/SV— -- 25

Hihl- 1 ] Tas v ss:oov 140 - nS

HohEORFFINT] | Tah Tom25C 10 -

A il Tdsw 195 -

Bs PR FR ) 7] Th 10 --

I tan :
RW ™. WIL1 S— : _— WIL1 7
E L e N vy
2. BBAEN PS5 FE: (LCMaMCU)
B} H fF = % B/AME | BKXE | B
E J& ] tcycE 1000 --
E ik v Pweh 450 -
‘ =5V +

E LT RREIEE] | Ter, Tef VDE;VSV - -- 25

Hi k- v 1] Tas v SS=OOV 140 - nS

HohEORFFINTE] | Tah T o 2E 20 -

O v I TR Tdsw -- 320

B RFR I 7] Th 10 -
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TTH1 VIH
RS WIL1 WL 1
AS A
|
- FTH1 WIH1 \]\
PR EM tAE |
TEr tEr
——E | TET
E WIH1 VIH ]
WIL1 WIL 1P\ WIL1
L 1D tDHE

= il il
TTHT _— THT
DBEO-DBE7 % L1 Walid data NS
cvcE

Fi. LCM WL :

TR R A R 2 LCD @oRBE (LCD PANEL). #57H
2% (controller). IXzEh#E (driver) A s 2= A B B& A4 o

FEH A EE R A A ey IR, B %74y DR, ITdri& BF. Hhhboh s
AC. DDRAM. CGROM. CGRAM L& I & A i B 2H i«

1. F8LHFHFEE (R) MFEHFEFS (DR)
ARYIFEH T H A A 8 A o8 8% (IR I &5 748
(DR). /el BLE N RS A1 RIW i A5 5 4] Sk B3R € ) P9 7 0%, UEAT

R 3AE. FRPAIH T A ST

E |RS|R/W Ui 3l
1 0 | ¥t DBO~DB7 HJ#5 2 A5 NTE 2 T AFae
150 | 0| | AAMHERERRE BF RIALT A (AC) N A B E DBT
1 DB6~ DBO.
. o | DBO~DB7 IM4da™s N2 A7t BB pa il
BAE A 3K B 'S ) DDRAM Bi# CGRAM 1,
0 e B 2 £7-2% A (K 80 1020 DBO ~ DB7, LK) Py
1a0 1 | #4F B30k DDRAM i CGRAM 1 HE ik A\ Hdhs

HAEB.

2. TokR&EAL BF

bR AR BF=1 I, FREIBIEIEAEUAT N EBERAE, LN AR AR S 45 4
FEHE . 2 RS=0. RIW=1 Ll E A&, BF i3] DB7. ®k#EEZ
AU A TIRAS A, HATZERIA BF=0 2 f5, MPU A4 v i) Fbh;

3. HibbvHEEs (AC)

AC Ml it 2% & DDRAM B{# CGRAM [fHhhil454;. FEE IR i 6g
P15 N, fe2h k(s S B3k AC H, JEfit AC 15 DDRAM

% 6 01, 4L 21 7
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(IR hEFE 4R = CGRAM [ HbHEFE 4Rk +E
AC EH B 1 8080 1 1Y) 6E. 24 DR 5 DDRAM i # CGRAM X |i]
SE— IR BRI )G, AC 34N 1 58k 1. 7F RS=0. RIW=1 H E J&EH
Vi, AC [HN %% 3 DB6 ~ DBO.
Hight order bits Low order bits
AC6 AC5 AC4 AC3 AC2 AC1 ACO

4. BRBIET A4 (DDRAM)

DDRAM {74 W FAF I 7500, LB RN e R 22 T R T
FFH. DDRAM Huht 5 LCD Wor 5t B B & FX N R A2 U R

HAT BT EAER, XTI [ DDRAM itk th & 2= A7, HH4T 16 NF4F 0
Bon, 247, BARTHRE N o R AR

F A7 ik 1 2 3 - 14 | 15 | 16
DDRAM | # 147| OOH | O1H | 02H | --- | ODH | OEH | OFH
M hk % 247 | 40H | 41H | 42H | - | 4DH | 4EH | 4FH
F A7 ik 1 2 3 --- 14 | 15 | 16
DDRAM | # 147 | O1H | 02H | 03H | --- | OEH | OFH | 10H
Mo bk % 247 | 41H | 42H | 43H | - | 4EH | 4FH | 50H
F 5] Hupk 1 2 3 --- 14 | 15 | 16
DDRAM | % 147 | 27H | OOH | O1H | -- | OCH | ODH | OEH
ik % 241 | 67TH | 40H | 41H | -—- | 4CH | 4DH | 4EH

5. FRRESR ROM

7£ CGROM 1, #aHeh &t LL 8 A —HEWIELM L, AR T 5X 8 BRI+
FFPRRERFFF TR (— NP N — 2D o TR/ PR R FA/F s B4
XFR [P 8X 8 HIFEAL I B (15 s BEAT AHX N IR A BEAT ) 5 — A 07D, [l
T —H PR — A HHAE CGROM  H A7 e bl (1) 15 )\ A Bcd 41 B 1)
FERE T WV

TR hEYE R 00H ~ FFH, HrA 00H ~ O7H #4564 5 H ) 4 CGRAM

%7 0 321 W
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Hh A I L E SO 75 R P AR EAR R R

6. FRKRESR RAM
£ CGRAM 1, H P TR B i A RF R e, aTRLAE ) 5X 8
RUBEE ) A5 R 8 4, AHGE Y. 1 457 ) CGROM 1) 00H ~ OFFH 5 [ PN 3% %
CGROM 1, AR5 AR 77 A5 2 [A] IR0 R OQ 2R 3R
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CGROM Address Data
A1l AI0AS AB AT AG AS A4 A3 A2 A1 40|04 03 02 01 OO
0 0 0 OfI40 0 0 0
0 00 1140 0o o o
o o 1 ofiqofizido
0 0 LpizZi4 0 o ?
0 1 afido o o
] L~
0 1 7 0 VR I
0 1 | ]//1/’7‘;.’/ ﬁ
) VAVE "
: | feleizedzed | Cursor position
o011 0 00 1 0f0 1 1 1]0 0 0 0 0= T Tt
{0 alo 6 0 0 §A T YA
10 1|lo o 0 0 0
1 0 olo o o o0 o
10 ilo o o o o
11 alo o o o o
1 1 A O VI B ¥ B
11 olo o o o0 o
11 D 0 0 0 0

Character code  Line posifion
TR 7 Hik

TR @ )/ f7 CGROM Hilik A1l ~Ad & Z 456G,
Ik VUf7. CGROM ik A3~ A0 & U BEBHR At ATk,
45 D4 ~ DO 71 A
WAZBHE v — A 3 D5 ~ D7 RAE A O;
PPN A/ TN L AW R TN VARG =DF
X 5X8 mME A, SEIUTULS (BFESHILIT) BN 0.

H P B E X 5X 8 471 CGRAM Mk | =7 At = 7 AR ] O & i 1A

%010 v, 3L 21 W



B B AR SR A5 B P

Character Code CG RAM Character Patterns
(DD RAM Data ) Address {CG RAM Data )

b7 |b6 b5 b4 (b3 b2 b1 |b0| |b5|(b4|b3|b2|b1|b0]| b7 (b6 b5 |b4|b3|b2|b1|b0
ofojOo|F=F=F=(21]1]1]1
ojogt F-F-F- 019 FT1919) Gharacter
01l1|0] F=F=FE=|0]0]1|0]0 Pattern
o171 EZEZE=[o]o 1] oo Example (1)

010|010 [Xroy040 04040 EX X EX
100 E=FE=E=(0f0O]1 |00
1101 E=F=FE=|0|0|1|0]|0
1(1|0]| EzE=-E=|0|0|1]0|O0 Cursor

CF-EZEZC Position

111|117 E=FE=E=|0|0]|OD O[O ‘
o(o|0| E=ZE=ZE=|0f1]1]1]0D
0o ] e ojoptjejo Character
0110 F=F=F=|0]0]1|0]0 Pattern
ol1]1| EZEZE=|o]o[a] o0 Example (2)

olofoo|xroXorr] 040 EX B EX
11010 FE=F=-F-=j0|O}1|0]|O
101 EZE=ZE=|0|0|1]0|O
1110 E=F=E=|01|1]1]0
1111 E=F=E=|0|0|0|0f0O

R @ T 0~ 2475 CGRAM Mtk 3 ~ 5 {7 % v
® CGRAM Hlihik 0 ~ 247 A= Bl PR AT AL B 2 )\ AT 2 Ao
DA ) B - A7 - B e ), AR B A s G U, IR
0 WERMRAE N 1, ANRiiibsin 51, 3/ UTHAAT EoR

N
o FRFTHEE 0 ~ 4 AL IIAEIRASH K T B AT AL 5L
#is

o MEHALIEH, FRHS 347 ELRA AT A e X
FIF(E CGROM 45, FIP H & SCF-AFS 1yE 2 00H
~07H 5 08H ~ OFH, ik /2 Ui~ £ 00H 55 08H i Jv. [ —
AR B ST

o CGRAM iy 110, AT Wk

N~ 1B UM

%011 v, 321 W
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H T MPU ®] LB 05 R B3 IR F1 DR, AE 22 X 35, IR F1 DR
FERLHR AT N EERE 2/, P BURTA7ER F MPU 486G B . IXFEat 4 P 1
MPU FIANEI P00 % & IR FE b, BEn T 4xHh. B N EE ok B MPU
] RS, RIW. E DK=Y DBO~DB7 i, XL E S ST T Bith
HOETERR

AR PR T 10 5384, KRBT Lo YKk

@ BiHhIThAeE, . Sonkk . R L,

® iv'E N RAM Hudilk;

® N RAM HidfifLi%

® eI,

—AELLT, N RAM [P AL 5 M DhRe i H o A%, Kk, RAM
W R EE R £ BT LA 00 B BN — sk — DhRg, R LR T MPU ik
. A, BT EIERA CTIRS 5 E Bongids ol [J R 3E T, XA S mihg
PUipe /D RS TF R IR, 3k 3 g (P G RE 50C%

B TR ANE R RV B2 /T, MPU N SR A5 & BF,
A BF=0 J5, Vil fEA geidtaT.

1. Clear display ({& &7=)

A1

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L o] ojJofo]o]o] o] o] o] 1|
T R FR 2K AL AR 20H 15\ 4 DDRAM ik, {#f DDRAM
N A BRI, Bonig e Mk AC=0, Hahlh 1810 BRI
P, PEbralE VR B R S CRoRBRA BMAD; HIFARS AL ek S
B

2. Return home (JH4¥)
52
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lol o]JofJof]o]of]o]o] 1] ~* |
HAL TR BT EGEE AC=0; K0hs S bs T EAL I A4 0] Jg s (B
DDRAM H N R IFAAE .

3. Entry mode set (X BEHIAI)

%012 m, 321 W
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A
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

' o) o] o] o] o ]| o] o] 1 |IU]| S

I/D: 55655 N8k DDRAM J5 DDRAM HilikF54F AC 224k 7 [ bk -
1/ID=1, SR —NFREAEE)E, Wibstt%, AC B3I 1;

I/ID=0, ¢ NFrHLIL)E, Yebr/Zi®, AC B 1;

S: WAL iR

S=1, B B4 (1/ID=0) 8iF A (1/ID=1) #47;

S=0, W ARAEBAIIC

S=1 i), WoRBAL TR, WEARMULT-HEAREAL; Ak, 152 DDRAM #4E LUK
X CGRAM i, ANKRAERBEALTC.

4. Display on/off control ({&7~FF/5<3:4)

R4
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

| 0 | 0O o] o] o] o] 1] D]| C | B

D: BoRFfickstibik: D=1, JFiEor; D=0, Yl

S RRJE, BARSR YR AE/E DDRAM th, SrBIFF &R DL
C: iths @oristhlbsdi: C=1, WirbsioR: C=0, WrbiA B

A BRI AR I A RIS BN IhAS: R 5X8 MR, Wikk
(65T 5%, R 5X 10 MBETA, WbRfE s+ AT B

B: DRSS RIS BIbER: B=1, WkRFTIRAIE [, A8 o4 A b A
TR, TR, Fosc=250kHz I, R4y 0.4ms et il
SR, SRR AT LA BT A B T AR

5. Cursor or display shift (FARER BT 4A7 1)

64,
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 0] o] o] o] o] 1 |SC|RL|* |*

IR INE RTAAN 2 VAWV = Rl & NS BTN G b SR AR T € O 2V
) 2B i A R ) A8 T bR 4 i BLSE B s i) PR o s AEXU T s Ty
AN, AT AT R RN AL, ARG S AT S AL, T As
SR ATEREIER AT, AR SR AE HAEAAT KRG, 5 AT 1
INRACRBHER AT W AT AL, HhE T AEs AC A A 2
KA

SIC RIL W By
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Weksn Z£F55), AC B 1
Webn i 4% 5, AC ABhin 1
Wiks 5 Bon—il i A% 8, ACHAZE
Wikr 5 WoR— A58, ACHAL

R L OO

R O, O

6. Function set (ThRE#HE)

G4
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o]l o] o] o] 1 DL|]NJFI]*][* |

DIRe W B g2 W AR AR O 5 R LCD Eorbt By, Bl MPU

i DB B2 h 4 fraliE /L 8 fif. LCD W AT 8RN Bon 7475 S

S s B DU SO P B AE BT B Fe A el (BT AR B TR A BRI 251,

FEREF I IT GG, AT DIRE R E R 2 AT .

DL: i 1 5 BEbr ik

DL=1, 81 %#s k4 DB7 ~ DBO;

DL=0, 4 fi%i#s 4 DB7 ~ DB4, DB3 ~ DBO AN, ¥tk 77 A& %3
i, TG IRIEAT

N: EoRIT8br &

N=1, P17 Bz, N=0, ¥47 Bz,

F: BRTFRE bR

F=1: 5X10 AFF+3br izt  F=0: 5X7 B+ ibs iz,

7+ Set CGRAM address (CGRAM Hiliki& &)
ERQLT
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| 0] 0 | 0 | 1 |ACG5|ACG4|ACG3|ACG2|ACG1|ACGO |
CGRAM {7tk % B84 13 E CGRAM fiihtfa4l, ©F CGRAM 1t H
5 BN PRI AR B 1 1 Mol ACG5 ~ACGO 4N AC H, T2
JEE SCERF PR LS N CGRAM HkiE M CGRAM HRi i,

8. Set DDRAM address (DDRAM Hiht- &)
FRSET
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| 0] 0 | 1 |ADD6|ADD5|ADD4|ADD3|ADD2|ADD1|ADDO |
DDRAM {1t % # 54 % & DDRAM {ihitf%l, ‘& DDRAM f7fif &K
FRF R () 1 Hi ki ADD6 ~ADDO 3% A\ AC 1, T2 BRI 745

% 14 1r, JL 21 0T
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ik L5 N DDRAM H1ai# )\ DDRAM H i3z ;

HAFE R E: 76 LCD Worht—1T78 x0T, DDRAM [HAhEa A «
O00H ~ 4FH; P1T 7R 77X~ , DDRAM IR HEYEE A : 547 00H ~ 27H,
%5 4T 40H ~ 67H.

9. Read busy flag and address (i{T-#5& BF 1 AC)

EReS R

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| 0 | 1 | BF | AC6| AC5| AC4 | AC3 | AC2 | AC1 | ACO |
" RS=0 1 RIW=1 K, 7t Ef5*5 B FR/EH T, BF il AC6~ACO #f
L F R S 2 DB7 ~ DBO [RIAH A ;
BF: WER/EIARE, BF=1, RORBEIEAAT AEEAE, B EBERA
FRSAT A AR ¥5 2 T8, H 3 BF=0 A 1k;
AC6 ~ ACO: Hulibith#h#s AC AR ETNZ, T HbHEEs AC 4
CGROM. CGRAM #1 DDRAM [1A Hfehs, R Hr AC P& FTTE X 15k
AT — 4/ S B E X S e s WU 45 BF=0 i}, %3] DB7 ~ DBO [ ¥
AC6 ~ACO A H%.

10, Write datato CGRAM or DDRAM (BE##E%] CGRAM B DDRAM)

F5 40
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

| 1 | 0 | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
5443 CGRAM 5 DDRAM 54, 2K H P B PR P A8 5
AL BELK) CGRAM [Hthllrh, B A B AR/ AR5 S 2]
DDRAM H; Ak'5 A% D7 ~ DO & /G 8 774E DR HY, P HBLE i P 38
EAE B35 NHhEEET BTdR 2 1 CGRAM HiGki DDRAM HcH .

11. Read datafrom CGRAM or DDRAM (A CGRAM EE DDRAM =i¥i#%)
FRIE
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 1 | 1 | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
M CGRAM =i DDRAM Hi#iadis<, & MALHETHERs AC FRE )
CGRAM 7% DDRAM oo, 3 tH#dl D7 ~DO; #ih ##% D7 ~ DO
AL DR, it U IR N E AR 2 25045 1 2 DB7 ~ DBO | i %L
R, R 2 A, NG R8s AC IERTR 2 SR T
Huhk.

% 15 1r, JL 21 0T
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. Nz
MPU LCM
P1.0~1.7 | »| DBO~DB7 VDD{SY)

P3.1 »| RS

P3.4 »| RW Vo 20K

P3.5 » &

VSS(0V)

1. BEAT5 TH BB

2. BB (CHRmERZEH)
ORG 000H:;

LIMP MAIN;

ORG 0100H:;

RS EQU P3.1;

RW EQU P3.4;

E EQU P3.5;

DATA1 EQU 30H:
COMMAND EQU 31H:;

SR R (R AT AR AT
WW_COMMAND:LCALL RR_BF;
CLRRS,

CLRRW;

SETB E;

MOV P1,COMMAND;
CLRE;

RET;

SR TR (AT AR AL
WW_COMMANDIL:CLR RS;
CLRRW;

% 16 1, 3
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SETB E;

MOV P1,COMMAND;
CLRE;

RET;

S TR
WW_DATA:LCALL RR_BF;
SETB RS,

CLR RW;

SETB E;

MOV P1,DATAL;
CLRE;

RET;

RAR SRS TREF
RR_BF:MOV P1#0FFH;

CLRRS

SETB RW;

SETB E;
RR_BFL:NOP,

JB P1.7,RR_BFI;

CLRE;

RET;

JERS BmS
DELAY5MS. MOV R7,#10;
L1:MOV R6,#250;
L2:DINZ R6,L2;
DINZ R7,L1;
RET;

JERT 300MS
DELAY 300MS:MOV R7#3;
L3:MOV R6,#200;
L4:MOV R5,#250;
L5:DINZ R5,L5;
DJINZ R6,L4;
DINZ R7,L3;
RET:

017 T,

\|

\Zlﬁ
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5 B
CLEAR:MOV COMMAND #01H:7& 7
LCALL WW_COMMAND:;
MOV COMMAND #0CH: 7= JT . JEbris. bR Nk
LCALL WW_COMMAND:;
RET;

MAIN:MOV COMMAND #30H:;
LCALL WW_COMMANDI;
LCALL DELAY5MS;
LCALL DELAY5MS;
LCALL DELAY5MS;
MOV COMMAND #30H:;
LCALL WW_COMMANDI;
LCALL DELAY5MS;
MOV COMMAND #30H;
LCALL WW_COMMANDI;
LCALL DELAY5MS;
MOV COMMAND #38H:;
LCALL WW_COMMAND;
MOV COMMAND,#01H;3 b7
LCALL WW_COMMAND:;
MOV COMMAND #02H: i k5 5 A
LCALL WW_COMMAND:;
MOV COMMAND #06H;ii b A% 1bit, Ton A
LCALL WW_COMMAND;
MOV COMMAND #OCH; 27~ UEbs A B TEARAS KR
LCALL WW_COMMAND;
MOV COMMAND #14H;iiitr A%, BrAEs)
LCALL WW_COMMAND:;
MOV COMMAND #38H;8 i £t 2k, WAiT, 5X7 Ak
LCALL WW_COMMAND;

G LAT BN
MOV R1,#10H;
MOV COMMAND ,#80H:
MOV DATA1,#30H:;
M21:LCALL WW_COMMAND;

% 18 nr, L 21 nT
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LCALL WW_DATA;
LCALL DELAY300MS
INC COMMAND;

INC DATA1L;

DINZ R1,M1

LCALL DELAY300MS
LCALL DELAY300MS
LCALL DELAY300MS

24T o
MOV R1,#10H;
MOV COMMAND,#0COH;
MOV DATA1,#40H:;
M2:LCALL WW_COMMAND;
LCALL WW_DATA;
LCALL DELAY300MS
INC COMMAND;
INC DATAL;
DINZ R1,M2
LCALL DELAY300MS
LCALL DELAY300MS
LCALL DELAY300MS

LIMP MAIN;
END;

AN, EEER:

1. A e91E R 5K I
QiR fh B TAL A B Fedn, BN A FIBF, Tied SR EIVIRE D).
Q4RI FTHKE, AERMAE, NBEIAT, BARBLHFWH., 4o

% 19 1r, JLo21 0t
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R R AR HE B dh, i B R e L Ae K A ik,
OFRERAI HEARTHEEAE, IHIIARRETHN, FEHBELR T
A, AR T ACE R AT,
@R T HEREA — BRI RAR, SR RIG, RIEERYP.
ORI FHER@ILFT, TOARKNYT A RBLUIEAGREZEIN, o RERT
. T EEE CHUAA BRI, BRI IMGIEF TRA G EEMRAAR , LE
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