)RR T AR L RHEAT PR 7 AR AT T

WSk A B Rk PR A F

W
BH
+

/L1602C1

BeAMbE: JRA WK E FHX FAeAh 2 T 1-4 #%
BEZRHE: 0754-8724000

fEE S, 0754-8729633

BT HRF8: zllcm@zhonglilcm.com
AFMHE: ww.zhonglilem. com
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BH X

< % 3 W
PRS- . o . o oo %37
2MMRE oL %3 W
I % 4-5 T
ABARSHE. .o %60
S %70
6.5 M AndeAThal . - . .. L L. oo oo %8-9 T
TAREFER « - o o Lo o oo o % 10-12 |
I 2y 7~ % 13 W
O = % 14-18 T
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B R

ARG TR REE, BT L it 8. T4, KEFHEA. @FHEEM
FLETHIRRET. TAATHEACEALY, BARBERXE®, ETAERKLE S R,

MAEKXERLTFMNE. XRENF RN, FALLRIBRAANMREZF X,
FREB DT EAF G 65 SAE A MEIRG BT R, M 8 X LCD B B A95 i R X s 2
K, BB A KRAALE ) R o W I5AE A 5 5 LCD 42 4| 3R 5 , 4% ) HAXAR B A2 E NSLIB F 48 47T 52
ILFTE 6 B . XA & LCD A4 PCB AR 4% %] 3K 3 v, 3540 A%, 69 32 7L ™ L & [ i i 2~ A3 ( DOT
MATRIC LCD MODULE ).

JTARMSK T A FHEA NG RRMEFSFLAFT R, AEMENHE, kit
WA FRER LY, CIFRAFH—Z769 LCD SMEAR (FAERABA), AFMHEE
INBF R RAR S YR 77 ik

1. FHABARRG AL

¥ #%:<100g;
ARARN - <11mm F;
FHFAK:10 - 15 mw;
BTFARILRMHFHGEXT AFH);

R AHFHG*10 £FA);

=T 8 % 8(5 x 7) X 4(5 x 10)#r F4F ;
SN ELIR TR RAEFTAN. BF. Bad XA B ERRE 692K ;
O 58T 5 8 ikl 38 R R ka4 BARFE;
IAEREF:-20C - 70C;
T M & A4 % 50,000 ) B (25C)

2 HRR T :
355
| 80 | 2.54X15=38.1 | MAX100 | 8‘22 2.96
O 190U IHH 16 O : i
EEREE INNNARNRNRRNANND ARl P ]
5775< IIRNARNRRRRNNEND m
/1 o ]
/@ AA56.2 @ 6.4 (TTTT] E
o VA ELS 1.2 J Scale 5:1
S 5.9 69.2 ELN
75.0
20002 Unmarked tolerance X.X +0.2

X. XX i%.l
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3. XA RHE

3.1 & MR
R e EHED £ B FEXTREX10 SN FH R T, BARFETE T IANFS,
IS £ hH4T 8,16,20,24,32,40 15,8 — 4T, AT A WAT =%,

3.2 THu%
B 12 F A R 6 WAL AR , € ) KSO070B, AU/ [ 5.4 K.

com1i

— = VSS

— VDD

— /RS

— =R/

CoM16

SEG1 LCD

@ KS0070B e

SEG80

Euord , 8 FHIEL, A4 H K. T 5 M B R Akds 4] BARE 8 1L ENSIRE Ao dE
A BT ARAR SR B TAE
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3.3 LCD =% 2 KS0070B
JLE 4, (KS0070B) A Jf 1k Zh #£ CMOS H AR 4|1 9 K HLAL & % LCD 42 4] 55 (G 3850 ),

Fa ABIt/8BIt #AL 32 A0 & | C A64E & F LCD 27 KN 3E LF &, K F A4 5. 2 A (KS0070B),
B P ReR AT AR — AT EE LCD A%
A M

a 2% 4= 4Bit/8Bit MPU A8 ;

b T4 5X7 8 5X10 X HF4;

C R T44E RAM & :80 X 8Bit (80 F4F);

d FAFAREZE ROM GE4R B P P E T4 e AT JE

FEFT IR AFHGXT EFR);
32 MFEFF(5X 10 pEM);
e DDRAM #= CGRAM %R &% A MPU sz B 4% 4% ; (DDRAM 4 2 =4 »+ [X ;CGRAM 4 ¥T @ 44435 X)
T #4135 116 47424415 5 (common signal),
80 /7 424412 5 (segment signal);
g wREAT R
h 27 &% :1/8duty(l Line, 5X7dots + Cursor);
1/11duty(1 Line, 5X10dots + Cursor);
1/16duty(2 Line, 5X7dots + Cursor);

WA 1716 duty.

| &% ik

J 18411 A

K 128 7|/, #3F, 4k 37,

BLOCK DIAGRAM

Power V1 Parllel/serial
Supply V2 o Data converion
for V3 Circuit
LCD V4 o »
Drive V5 ’_7
Busy Character Character gﬁ;ir
Flag Ge;g:\';or Ge;/f{ﬂtor Conrol
Circuit
(CG ROM)| | (CG RAM)
8320 bits 512 bits
4
DBO~ ——r»
DB3 Data 8 8
4 i 40-bit -bi Segment
DBA~ Input/ 8 R%gr\:ster its 0 40-bits B g 20
be7 output | ®R) shift  [Za] Latch | Signal | ‘e sgGg1~
. . SEG40
Register R 1 i
R/W  o—w Buffer L[ oispray g egister Drive
RS o— 8 . 8 . ¢+ Data RAM
Intruction Intruction (DD RAM)
E o— Register Decoder - 80X8 bits b
(IR) (DR) 7
7
Address
Counter 7
(AC)
16 bits Common
7 16 16
B |-t i COM1~
Shift Signal = ‘SN
Register Driver
0SClo— | [IMiNg. CLK1
Genertion CLK2
0SC2o—=| Circut M
VDD o—»
4 KS0070B function block diagram
5
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3.4 FHA%
FAAESR B F A LED M. TR A T
Lﬁmﬁfmwwoc,
A5 JE Mwwoc
BRRTETLHE , LE, HE , 26ROE, TA—RAZHE, LTAHEFEITAL
AR &, , 1’9141‘%5‘1& GeFRiES.
EFIAERA (Jo: A3 1602) K: 60~80mA (H-Zik 2| G KR E 85mA);
l/f/F‘EE 4_ 25V,
EH IAELM T, LED Tif4 5 5% 5 7 Bt

4. EAR 5%
4.1 RS
% R 5 AR fE ¥ Az
MIN TYPE MAX
W, 34 W, B Voo = Vss -0.3 7.0 v
LCD 3R ) &, /& Voo - Vee Voo - 13.5 Voo + 0.3 V
oWk Vin -0.3 Voo + 0.3 Vv
# oy E - - 100 vV
IARRE -20 +70 °C
t4 AR -30 +80 ° C
4.2 BBH
2 AR 5 m oK A iF R . N
MIN TYPE MAX
%' A5 Vin - 2.2 Voo Vv
Bk 8 ViL - -0.3 0.6 V
#@:ﬁ 5w Vor lon = 0.2mA 2.4 - Vv
AR P VoL loo = 1.2mA - 0.4 |V
IAE® A oo Voo = 5.0V 2.0 mA
Ta=0°C 4.9
oah IR B W, R Voo - Vee Ta = 25° C 4.7 Vv
Ta = 50° C 4.5
4.3 X¥5H
2 AR ;5 m oK A A7 f A A5
MIN TYPE MAX
A 01-02 K=2.0 2.5 deg
Pog eyl K 02=20° w=0° 8.0
et E) Tr 0 2=20° Vb = 4.1V 100 150 ms
& A Td 0 2=20° Vb = 4.1V 150 200 ms
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5. BT R
5.1 T mF
TIMING CHART e
3R B & 5| maRAt A R R # A
MIN TYPE MAX
AT 18] JE 2R TevcE 1000 ns
SFRRF T, 5w PWen 450 - - ns
AF LI Ao T TR BT 18] ter ter - - 25 ns
Mok 3 5 B 1) tas 140 - - ns
B A 3E R B 1) toor 5.1a 5.1b - - 320 ns
SR 5 AR tosw 195 - - ns
FAERFFBT 1) tH 10 -- -- ns
DATA HOLD TIME tor 20 - - ns
R, 1k AR A B 1) T 10 -- -- ns
¥ Vcc = 5.0V+5%,Ta = 25° C
5.1a WRITE OPERATION (B #4) 5.1b READ OPEERATION GE#4E)
Rs i G Rs X
RAW — I
: : [~ E . —
 Xvaaome o Y oo X
5.1a 5.1b
5.1a 5.1b
5.2 WM RESET M B xt L EH ER
%5 Mo & MIN MAX B Ar
W R i ] Tron 5.2a 0.1 10 ms
2N e Torr 5.2a 1.0 - ms

vD

0.1ms>=Tron>=10ms

4.5v
0.2v 0.2v
Toff>=1ms Toff

NOTE Toff stipulates the time of power OFF for power supply instantaneous dip
Or when power supply repeats ON and OFF.
5.2a
1. %o d IR R 4878 & RESET w3k 09 2K, & A 8042 dAT 461K,
2. P15 REFHAR (o X B), TR E & L#HANE .

PDF SCHFi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn



http://www.fineprint.com.cn

)RR T AR L RHEAT PR 7 AR AT T

6. 5| B foe 430 &k
6.1 B3| Broh g
5l 4 5| #H % 2 7 4
1 Vss HHy, oV
2 VDD W, 54 4 R 5V +10%
3 VEE A sh 3K 3 B PR3E VDD-VEE=4 .55V W, /& £
4 RS FHRAFRS | HBBEFAS LA TAS
5 R/W w/EfRES H:isk L:5
6 E Ri#fs 5 T B A, A AR
7 DBO
I | A, Ay
14 DB7
15 LEDA kB EM | ——mmmm
16 LEDK L
6.2 A BHFHE
RS RA B

0

HAFFEAR) TN

0

foAr F Ak i 3

1

BEFTHFHEORFAN

1

Bl & 85k

B O o0 A O

6.3 A4k

0
1
0
1
B AR E AL, R BT AR, W T R A N R, B AR

# %X :RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

F AL P4 UEIR BB N AR, BRIT R, B 6], B AL, T B E , CORAM ik 3

& ,DDRAM i3k i% & , i ICAr &, 5 £k 3% 2| CG/DDRAM, i3 % 3 i CG/DDRAM.

¥ A %
Feo- 2 ¥ A V) PAT ) ER
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO FCP=250KHZ
H FIL L L L L L L L L H|#%EEBECHE 1.64ms
% B |[L L L L L L L L H X|i DR AT, BFEE| 1.64ms
{or, DORAM WA
mANFRIL L L L L L L HID S|&Ussiimis iy | 40us
% B TREH)
WaAFX|L L L L L L H D C B|&EEEKEFIAQD),LAHFHH]| 40us
= ©), FHFFIHFAEHEB)
% fr /L L L L L H S/IC RLX X| Bk r, AL | 40us
I DDRAM A%
hekw® [L L L L H DL N F X X|&E0¥defs@L), 8713k | 40us
L, EFAE
CGRAM |L L L H ACG 1% CGRAM ik, 1% & J& CGRAM £% | 40us
ik i% & P g fEik
DDRAM |L L H ADD % DDRAM Huit, % B J& DDRAM 2% | 40us
M B et ur
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) AR K T AR LT RHSAT BR A =) 7 AR R AT T2

EITES |L BF AC BT(E SL(BF) AW WEHEIE | Ous
(BF) X 3 IEAEHATHIHA T A A
HEiTEE
5 ¥ % |H =g & 54355 CG % DDRAM 40us
CG/DD RAM Tadd=6ns
B H A w | H 2 & 5853 B OG 2 DDRAM 40us
CG/DD RAM Tadd=6ns
I/D 1385, 0 EN A DDRAM © 1B 7R4K3E RAM PATRE N
S 1:8fr OGRAM: 4% AE Ji RAM FPELRT
S/C 1:8 FHAL, 0 BAF AL AC:  JFI-FDDAuCGRAM Mt | Tkt
RIL 1:%%,0: 4% O e ildn:
DL 1:84v¢,0:41r Fosc =, fop
N 1:247,0:147 K 27T0KHZ
F 1:5x10,0: 5x7 40 us x
BF  1: W EME,0:BREA 250/270=
37 us
RS :HHEBEHEH
R/W :3%/%F
6.4 FHERIN X R
6.4.1 B xfr5 DD RAM i&ﬁbﬁ@ﬁﬂi%%
B r L F & 3 A4 5 40
DD RAM ﬁﬁ — 17 00 02 03 04 ..o, 27
M 4k (HEX) ® — 47 40 42 43 44 . 67
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7.1 REFRE
K2 AW FRENAR, FHABTFHE MR R, A8 7154 4 41(HEX),
"B AF A 42(HEX).
Table 2. Table of correspondence between character codes and character pattern

TUV-
: = a2
A, HONGLI AF) e, A PR3] Clgjﬁgi?
‘ . FHA & LA E T KD IIJlﬂ&mE
Upper
LLL HHHH
CG
RAM

HLL | (5)

HLH| (6)

B HAH XA MO S I

HHL| (7)

HHH| (8)

LLL | (1)

LLH| (2)

LHL| (3)

LHH| (4)

HLL| (5)

HLH| (6)

AR EE T T AN AT

HHL| (7)

HHH (8)

e 1 5 o 00 ] N G B e D
OFEr=u-TmTMOOmDe

|

BREVA0ON ="l s O

T s e
GWpTYHFRA Q¢ L o

oEtes = o5
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7.2 B % F % (CGRAM)

°F 4% #L (DDRAM DATA) ,CGRAM ADDRESS 5 & 45 5 7% (CGRAM DATA) = [d] k % fnk 3 fnk 4 Fir

N

Table 3. 5x7 dots character pattern(indicate "SST")

DD RAM Data CG RAM CG RAM Data
(Character Codes) Address (Character Pattern)
7 65 43210 5 4 3 2 10 7 65 43210
MSB LSB MSB LSB MSB LSB
L L L X X X L HHHH
L L H HLLLL
L H L HLLLL
L LL L HH l L HHHL
L LLLXLLTL H L L L L L L H
H L H L L L L H
H H L H HHHL
H H H L LLLL
L L L X X X L HHHH
L L H HLLLL
L H L HLLLL
L LH L HH l L HHHL
L LLL XLTLH H L L L L L L H
H L H L L L L H
H H L H HHHL
H H H L LLLL
L L L X X X HHHHH
L L H L LHLL
L H L L LHLL
L L L H H l L LHLL
L LLLXLHL H L L L LHLL
H L H L LHLL
H H L L LHLL
H H H L LHLL
L L L X X X
L L H
L H L
H HH L HH
L LLLXHEHH H L L !
H L H
H H L
H H H
X:DON*T Care
FELFHEENE 4 TH K 3L T 1-8 N(000 - 111) E HFH;
2.FAE 0 - 2 ArxthF COGRAM HuhtBy 3 - 5 4 ;
3. E%?{i& F 4L B L F CGRAM DATA By 0 - 4 4,474 B * i F CGRAM ADDRESS Ky
0 - 24z;
4 X RFIRAL;
5.HR &8 AL;

11
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Table 4. 5x10 dots character pattern(indicate "KII™)

c@Hd-4T 44T d T > T P (Y RO (R R ., P Q| POS >
|
~a N ey R R ., N QN [ > AT T LT ITITITIT X >
C
S 8|~ d4 41 T 4T 4111 < AT 1T X >
M 4
S Sl S [ [ T Y R R R > A IT T ITITITITIT X PSS
=N JJdT L ITIT T 2 =< O O T 0 fx >
o
[T [Te) > > >
8 8
Tl | - =< - =<
<
O m
A~ D[ >x< > >
=
o@Q-TAT AT AT 4T rJrJrl4Tr 1T 41T 4T 1T AT 1T 1T T R N U N N e N s | e O e O R o
|
o R R e R T e = =R R T = rJJrTrlgJorrJaJTrTr JaT|lT 00T T JlJ1JrrJJTrTrxT JJT|lT 01T T
Al 11 1 1T TT T 11 JrrrrxlddJdJJTXTTTTJdJddJTTTT JdJl il JlJrrrTrT dddlaT T T T
=
<< O '
X Sl J 1111110 rrrrrxld 41411 J J1JTITIT|TTITTT dJdJJ 111 JJTTIT|l_ T TT=T
=)
o T
CA4
- T T T T
-
oM
o N - - - T T
= -
m
©Sn > — >
|
~ — T T
c D
- oT|N — — e
88
(90} >< > =
j -
=0
< &= — — —
X o
Sl
o o - - -
8 g
o|© | | —
< m
n
~ = - - -

X:DON"T Care

12
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8 MBI 3%
J P it Bor AR, JE46 S M3 AT R 464, B M AE B B B B or, T HA-F W A4
77 i ;

8.1 FF W &AL w I AT 08 1L
o SR B R AR R 5.2 TR MY ARITE BT EATATSE AL, T A AR AL
R HATH.
(1)7% B (DISPLAY CLEAR);
(2)Zh 88 %% B (FUNCTION SET);
DL = 1: 8Bit #: 1 #¥&;
N=0: 14787%; F = 0:5x7dot F%;
(3) &7~ I/ % #2#| (DISPLAY ON/OFF CONTROL)
D=0: BxKk; C=0: Kirk; B=0: HEX
(&) N7 X% B (ENTRY MODE SET )
I/D = 1:(#E):S = 0: LHfu:
8.2 AL
o v, B H R T Bl v R AL B TR A AN 4 RS G B AR R S, 3 AR A

JNLEE 1146 1 AR

| IR R |
I

| VDD _JH5] 45V J54%15>15 |
1
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 1 X X X X
I &45>4 . 1ms
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 1 X X X X
V Z£>100us
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 1 X X X X
VA PEAT R BZE B 40U
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 1 N F X X
VA (AT & B AE B 40us
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 1 0 x x
I BB ARER L 40 us

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 0 0 0 1

VB S S AL 1.64

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1 I/D S
VA AR R ER 40

AR |

13
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9 FEFEHI:
TR 7 A P3 034 ,8BIT R 4E fb s om D B # ;0 Han T :

- B ® KS0070B B FEF

VDD VCC
VSS VSS
VO *@ VO
RS VR:10 20K P30
R/W P3.1
LCM & r3.2 MPU
DBO P1.0
! !
DB7Y P1.7
LEDA +5_0V
LEDK oV

RS BIT P3.0
RW BIT P3.1
E BIT P3.2
SW EQU P3.3
ORG 0000H
AJMP START
ORG 0030H
START:
SETB RS
CLR E
CLR RW
Icall delay 10ms
MOV A,#01H ;clear screen
ACALL  WINS
Icall delay 10ms
MOV A,#02H ;return home
ACALL  WINS
Icall delay 10ms
MOV A, #06H ;entry mode set
LCALL ~ WINS
Icall delay 10ms
MOV A,#0EH ;display ON/OFF
ACALL  WINS
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LCALL  DELAY_2MS

MOV A,#38H ;function set

LCALL  WINS

LCALL  DELAY_2MS

MOV A,#18H ;Cursor or display shift
LCALL  WINS

LCALL  DELAY_2MS

MAIN:

N S L3 - SN
MOV A, #40H ;set CG RAM ADDRESS
mov pl,A
LCALL  WINS
MOV A, #OAH
LCALL  WDATA
MOV A,#15H
LCALL  WDATA
MOV A, #OAH
LCALL  WDATA
MOV A,#15H
LCALL  WDATA
MOV A, #OAH
LCALL  WDATA
MOV A,#15H
LCALL  WDATA
MOV A, #OAH
LCALL  WDATA
MOV A,#15H
LCALL  WDATA
MOV A,#01H
LCALL  WINS
mov a,#80h
Icall wins
mov rl,#20H A WA 16 4|3 E , 20H BR 32D

ddA:
mov a,#00h
Icall wdata
djnz r1,ddA
MOV A ,#0COH
LCALL  WINS
MOV R1,#20H

DWW:

MOV A, #00H
LCALL  WDATA
DINZ R1,DWW
LCALL WT AR RTRER, R

=hkhkkAAhkhkhkhkkhkhkhkhkkhkkhkkhkhkhkhkhkkhkkhkhAhArAhkhkhhkhhhkhhhhkhkhkhkikkkkkikkikkikikikikx

15
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MOV A, #01H
LCALL  WINS
LCALL  DELAY 2MS
MOV A, #80H
LCALL  WINS
MOV R1,#16D REREFFRAZETIHK
MOV DPTR, #TAB1
CHAR1:
CLR A
MOVC  A,@A+DPTR
LCALL  WDATA
INC DPTR
DINZ  R1,CHAR1
MOV R1,#16D RERETRFHZETH
MOV A, #0OCOH
LCALL  WINS
CHAR2:
CLR A
MOVC  A,@A+DPTR
LCALL  WDATA
INC DPTR
DINZ  R1,CHAR2
- LCALL  DELAY 1S
; EEEEIEETEIAEAETAEAEIETIAETIETAAETAAITIAAITARAAAAAAAkEAAkAkAhkAkAkkhkkhkkhkAhkkhkhkikk
LCALL WT AR ETER SRR
R BEZR--UTIC FERBA B e
MOV A,#01H
LCALL  WINS
LCALL  DELAY 2MS
MOV A, #80H
LCALL  WINS
MOV R1,#16D RERETFFRAZETIHK
MOV DPTR, #TAB2
CHAR3:
CLR A
MOVC  A,@A+DPTR
LCALL  WDATA
INC DPTR
DINZ  R1,CHAR3
MOV R1,#16D REREFFAZETIHK
MOV A, #OCOH
LCALL  WINS
CHARA4:
CLR A

MOVC A,@A+DPTR
LCALL  WDATA

INC DPTR

DINZ R1,CHAR4

16
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; LCALL  DELAY_1S
; AEAIAAAAAAAAhkkhhhkkhkhkkhkkhkhkhkhkhkkhkhkkhkkhkkhkhhhkhkhkhhhhiihhikikikikiiik
LCALL  WT RRBR TR, SRR
AJMP MAIN
WINS:
CLR RS
WDATA
ACALL  DELAY_2MS
MOV P1,A
SETB E
NOP
NOP
CLR E
SETB RS
RET

MOV C , oW
LCALL DELAY_40us

JC WT
LCALL DELAY_2ms
SETB  SW

MOV C , oW
LCALL DELAY_40us

JNC WT
RET
DELAY_40us:
PUSH 01H
MOV R1,#14H
CONT:
DINZ R1,CONT
POP 01H
RET
DELAY_2ms:
PUSH 02H
MOV R2,#50D
CONL:

LCALL  DELAY_40us
DINZ R2,CONL
POP 02H

RET

DELAY_10MS:
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PUSH O3H

MOV R3,#05H
DEL:

LCALL  DELAY_2ms

DINZ R3,DEL

POP O3H

RET
DELAY_1S:

PUSH OOH

MOV RO,#64H
DLLY:

LCALL  DELAY_10MS

DINZ RO,DLLY

POP OOH

RET
TABL: ;;HE=F--UUT IC FENRE
DB 20H,5AH,48H,4FH,4EH,47H,20H,4CH,49H,20H,20H,31H,36H, 2AH, 32H,20H
DB 28H,23H,24H,25H,26H,2BH,2DH, 2FH, 3FH,3DH,5CH, 3CH, 7EH, 7FH, 3EH, 29H

TAB2: ;B =ZF--DLTICZERE
DB 28H,0B1H,0B2H,0B3H,0B4H,0B5H,0B6H, 0B7H,0B8H,0B9H, 0BAH , OBBH ,0BCH, 0BDH,, 0BEH , 029H
DB 28H,0F1H,0F2H, OF3H, OF4H,0F5H, OF6H, OF7H,0F8H, OF9H, OFAH, OFBH , OFCH, OFDH, OFEH , 029H

END
#14T: PETER. H#i: 2007 48 F. WA A.
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