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YOG TAER | ILED VLED=3. OV 24 45 60 mA
(33 Hi LED
SERES)

*®3: BR (DC) &
6. EERFHHYE

6.1 BITEO:
M CPU E % ST7032S (Writing Data from CPU to ST7032S)

System Bus Timing for 4-Line Serial Interface

CSB 4: toss™ < Losi :}/
/ /

7/
tSAS

< Loay
A0
scye™
SCL MR m
tf T B tr
i

A

sps > [€ Lapu™]

/7
SDA >( First bit )< , >< Last bit ><

/7
2. M CPUEZI ST7032S (Writing Data from CPU to ST7032S)

6.2 BITIEO: FRFZEXR (ACEHD:

E¥ES ST70328 IR FFEEK - 4

e H s It A P FRAE LA
MIN TYPE MAX

A% SPIH 7T Tseye g . SCK 150 — — ns

(4-line SPI Clock Period)

1R SCK B LT ik 58 Tshw S8 SCK 20 — — ns

(SCK  “H” pulse width)

{5 SCIAEE B Pk 5 Tsiw 51 H: SCK 120 — — ns

(SCK “L” pulse width)

bk 3 7 B[] Tsas gl RS 10 — — ns

(Address setup time)

M dik DR IS 1] Tsan S RS 150 — — ns

(Address hold time)

KA 2 ST [ Tsds SIH: SI 10 — — ns

(Data setup time)

Ky PR 45 I (8] TsoH S SI 10 — — ns

(Data hold time)

(5 S R A Too A CS 2 — — —

(CS-SCL time)
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FIEAE 5 PRI ] Tesh S CS 200 — — ns
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VDD =3.3V,Ta = 25C
6.3 HiRRENEEMAIATFZER (RESET CONDITION AFTER POWER UP):
L trw rl
RES N
[ tr *
EE% SrE8(8) BuRARE
Kl 3: BIRBsNEEAREEF
% 5: BIRERzREMMNEFEER
I H 5 W 2% A PR PRAE 282
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FALORFHIK P IR A | tew 51 80: RES 1.0 = us
B B|NEIRSER | R F1B0: RES - - 1.0
K IC NEBIRES
7. 185 TINEE:
7.1 SR
*6
EiFR 2L E £ i !
R |R/W [DB7 |DB6 |DB5 |DB4 |DB3 |DB2 |DBI | DBO
S
(D) ERR 2R 0 0 0 |0 0 0 0 0 0 1 5 “20H” F|DDRAMAILE
(Clear Display) DDRAMMhEE A “00H” MAC
DDRAM# L ¥ Ay “00H”
(2)iR A1 5% 0ol o 0 |o 0 0 0 0 1 x ATLHLIR, IR [ B AG BehR
(Return Home) R E A
DDRAM &= gt
(©EFN v 0 0 0 |0 0 0 0 1 I/D | s i&ﬁy“ﬁffﬂziﬂﬁ ) Ml E s
(Entry Mode Set) X R AR P AT R B
FHH
(4) &r 0| o 0 |0 0 0 1 D C B D=1; XA -
(ON/OFF) C=1; Johr b
B=1;thrfr &
(5) ThReiE 0 o0 0 0 1 |DL |N DH |0 IS | DL#dEH 2 8/4 fif
(Function Set) NATHUZ 2/1,
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DH; XU i -k
FiksE; BAYRPIERE
(6)¥% & DDRAM #iiht 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO | i%E DDRAM Hbdit

( Set DDRAM address)

(6) AT 4 Al BE | AC6 | AC5 | AC4 | AC3 | AC2 | ACL | ACO | TCif 2 e P9 #B 4 1 8L AT ARG FR A 17
( Read Busy flay and B BF. IR0 04 P 25 T DL sk
address) Jilg
(NEHFEFIROM D7 | D6 | D5 [D4 | D3 [D2 |DI |D0 | BEIEFIKNIH RAM
(Write data to RAM) (DDRAM/CGRAM/ICONRAM F)
B MROM D7 | D6 | D5 | D4 | D3 | D2 |D1 |DO | ME RAM thisHU s
(Write data to RAM) (DDRAM/CGRAM/ICONRAM H)
f54# 0 (0
(B TN R 0 0 0 |1 S/C | R/L | X X S/C F1 RIL
(Cursor or Display Shift) FOCFR R B A WoR R HIAL, HIT )
R DDRAM ISR 510
(9)% ECGROM 0 1 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO | ¥E CGRAM Hudil:ihl: % i
(Set CGRAM)
HAE L (D
P EBOSCHI=R 0 0 0 |1 BS |[F2 |F1 [Fo | BS=1:1/4 W&
(internal OSC frequency) BS=0:1/5 ff /&
F2~0:FR S i 5 P 5 4iR 35 AT 26
W bR 0 1 0 |0 AC3 | AC2 | AC1 | ACO | i&Z# ICON i fE bl v 428
(Set ICON address)
FEIF/ICONFE Hil/CONTR 0 1 0 |1 Lon | Bon | C5 | C4 || BF:ICON BRI/
AST# R ETHE BERITIR
(Power/ICON/control/Con C5, C4 WHBERFERL A T BT b i
trast set) B
15545 0 1 1 |o Fon | Rab | Rab | Rab | F=: BE/F<MI%H A
(Follower control) 2 1 0 RAB2~0:
bk i ONETl=a ]|
xR E 0 1 1|1 C3 | C2 |Cl |CO | PIEPoRBEMES TR LR E

(Contrast set)

BEHMSE 1C %R ST7032S V1.1.PDF7HIEE 20 .
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7.2. 2 FREFERE
NRITRSHR TN, TSR T T B0 N 26 &
LCD 9% OPR1, OPR2 D2 [ E#E “L”, FHEAMIEHE 10h~FFh (240)

The available character fonts in CGROM are shown below:

ROM Code Character generator ROM Size Support Character
1A 256 English / European / Japanese
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oon |[ERE | 8 (B | R E (i e | F R e
wono| G | B | L | L e e |
1100 | Sl Eat el e S e e oY s e s A g
1 e | E N E I R
o |§8 85 || || e | o e A R B |
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[ w=sgER
v

[ #zR#sE
v

([ HTAERF "
v

[ sgEi7. Fmbut
w ™

( samzeE

HLi%: 0755-29784961 Http://www.jlxlcd.cn 11



- e ()]
B AR EE JLX1602G-953-BN T HEI: 2021-05-05

/ /
/* ST7032S MR FE */
/% JLX1602G-953 JRFLF */
/%SRBG T AFMAE: http://www. jlxled. cn;  FTEEEREE: http://www. jlxled. en/ */
/ /
#include <reghl.H>

sbit CS=P1°1;

sbhit RST=P170;

sbhit RS=P3°0;

shit SCK=P3°2;
sbit SDA=P3"1;

sbit key=P270;
#tdefine uchar unsigned char
#define uint unsigned int

/ /
char code CGRAM code[]={

0x1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,
0x1f, 0x11, 0x11, 0x11, 0x11, Ox11, Ox11, Ox1f,
0x1f, 0x00, 0x1f, 0x00, Ox1f, 0x00, Ox1f, 0x00,
0x00, 0x1f, 0x00, Ox1f, 0x00, Ox1f, 0x00, Ox1f,
0x0a, 0x0a, 0x0a, 0x0a, 0x0a, 0x0a, 0x0a, 0x0a,
0x15, 0x15, 0x15, 0x15, 0x15, 0x15, 0x15, 0x15,
0x0f, 0x09, 0x0f, 0x09, 0x0f, 0x09, 0x11, 0x00,
0x08, 0x0f, 0x12, 0x0f, 0x0a, Ox1f, 0x02, 0x02,
}s

char code CGRAM[]=

{0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07} ;

char code japanesel[]=
{0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, } ;

char code japanese2[]=
{0xb6, 0xb7, 0xb8, 0xb9, Oxba, 0xbb, } ;

/R — R ZE R/
void delay(int i)

{

int j, k;

for (j=0; j<i; j++)
for (k=0;k<110;k++) ;
}

/HFE— R AL I %/
void delay us(int i)
{

int j,k;

for (j=0; j<i; j++)
for (k=0;k<1;k++) ;
}

[HREER— AN (P2.0 15 GND 2 Jd]) %/
void waitkey ()
{
repeat:
if (P2&0x01) goto repeat;
else
delay (2500) ;
}

/*5 54 5| LCD ibx/
void transfer command(int datal)
{

char i;

CS=0;

RS=0;

for (i=0;1<8;i++)

{

SCK=0;

HLi%: 0755-29784961 Http://www.jlxlcd.cn 12
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if (datal&0x80) SDA=1;
else SDA=0;

SCK=1;

delay us(5);
datal=datal<<=1;

Cs=1;
}

/%5 B LCD s/
void transfer data(int datal)
{
char i;
CS=0;
RS=1;
for (1=0;1<8;i++)
{
SCK=0;
if (datal&0x80) SDA=1;
else SDA=0;
SCK=1;
delay us(5);
datal=datal<<=1;

CS=1;

/*¥1HEAk LCD MODULE*/
void initial lecd()

{
transfer command(0x38) ; /*function select*/
transfer command (0x01) ; /*clear screenk/
delay (5) ;
transfer command(0x06) ; /*setdisplay mode%*/
delay (5) ;
transfer command(0x0c) ; /*turn on display*/
delay (5) ;
transfer command (0x39) ; /*extension instructionk/
transfer command(0xlc) ; //
delay(5) ;
transfer_command (0x6d) ; //
delay (5) ;
transfer command (0x55) ; / /LSS EERE, Y8 0x54-0x57
delay (5) ;
transfer command (0x71) ; //ORRT LB, YE ] 0x70-0x7f
delay (5);

}

void write CGRAM()
{

int 1i;

/*extension instructionk/
transfer command (0x40);  //set position

transfer command (0x38) ;

for (i=0;1<64;i++)
{

transfer data(CGRAM code[i]) ;
}

JHEFREAT ML E ot - RE By (5T SRR */
void disp_char(int line, int column, char code *dp)
{
int i;
transfer command (0x80+(1ine—1)*0x40+(column-1)); //set position

HLi%: 0755-29784961 Http:/Aww.jixlcd.cn
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for (i=0;1<16;i++)

{
transfer data (kdp) ;
dpt+;

}

/HREFREAT PN E R TR e R BT (5%7 SRR */
void disp CGRAM()

{
int i, j;
for (j=0; j<8; j++)
{
transfer command (0x80);  //set position
for (i=0;i<16;i++)
{
transfer data(CGRAM[]]) ;
1
transfer command(0xc0); //set position
for (i=0;i<16;i++)
{
transfer data(CGRAM[]]) ;
}
waitkey () ;
}
}
/*EFRFF*/
void main(void)
{
[ /H5kk 12 f B SR TR kkekkek / /
// DIRS=0;
// DIRC=1;

/ [Fkkstokekstokekcokkskokkokokk / /
/w6 P B I Tkl / /

DIRS=1;
DIRC=0;
/[ Rkskskskekkekekskkekekskekskekok / /
RST =0;
delay (20) ;
RST =1;
delay (100) ;

initial lcd();
write CGRAMQ) ;
while (1)
{

disp_char (1, 1, "#*JLX1602G-953%*") ; /*7E5H 117, 2 15, BRF oo */
disp_char (2, 1, "#Character COG#*”); /*fE%f 21T, i 14l, BRFFeooo */

waitkey () ;

disp char (1, 1, japanesel) ; /*#E%8 247, B 1%), BRF
disp_char (2, 1, japanese2) ; /*fE% 21T, 1%, ©x

waitkey () ;

s/

TFoooo ¥/
\/J:

P oooo */

disp char(l, 1, “jlxled 1602g-953"); /*fE55 14T, 15, BRTFeces */
disp_char (2, 1, "%2020/03/26 cogk*”); /*{E5 217, B 14, BRTHeoos ¥/

waitkey () ;

disp_char (1, 1, "%0123456789ABCD*") ; /*TE4H 117, 2 151, BIRFFoeooo */
disp_char (2, 1, "#Character COg*”); /*fE%f 21T, # 14, BRFFeooo */

waitkey () ;

disp_char (1, 1, “#xxxxxxxxxxxxxx*”) ; /*7E25 11T, 15, BRTFFeooo */
disp_char (2, 1, “*ccccecceccceee*”) ; /*fE5E 24T, 15, BRFFeooo */

waitkey () ;
disp CGRAMQ) ;
waitkey () ;
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-END-

HLi%: 0755-29784961 Http://www.jlxlcd.cn 15



