L

WOARER  JLX1602G-953-PN T HA: 2021-05-06
JLX1602G-953-PN 1 Fi 15 B 45
H 3x
75 N br PRz
1 Wik 2
2 R R 2
3 HME Sz 1 5| D Re 3~4
4 TS H 4
5 HARZH 4
6 I g 56
7 54 Th e SRR D S g A 22 451 6~ L

HLi%: 0755-29784961 Http:/Aww.jixlcd.cn




- = ©
G WA JLX1602G-953-PN FHHE: 2021-05-06

1. ik

em IDE T BV T B BF SO AR I A iligE . TR JLX1602G-953-PN Y d Ak iy T
fER T RosiEi, T N TSNS G IR -

JLX1602G-953-PN fix K &7~ RAM [ K/NAT PALE 147 2Rk 2 47 Eos 16 N AFali s 32 N4
— /N H—ff) ST7032 7] LB /R KIE 16 DNTFRFH— 4T BRI AT 16 DT 4R HIAT .
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.1 EEi,

2 RN

C3EERTE . Wb A £, 1R FPC,

LATC SR H ST7032, Thfgsm K, Fee thar

A THREG: 1~200mW (SRS 0. 3mA@3. 3V, TP A KT 200mW)

5 EIRNFE 256 P fF (5X8 ) ;
A H 4w 8 i (5X8) Figff, (FEERR—NAMHHEZ USR] 8 N H Y 4~F, (HE TR
HE T Hg)

6 IR R 4 28 SPT $ATHEI.

2.7 LAEIRE % :-20C - 70°C;

2. 8 AR E T :-30°C - 80°C;
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HRIRAVEE O 5| BIThRE

&5 | fFS % W I gE

1 LEDA B EEER Bt e IR IEAR (fLF[R) VDD FLE)

2 VSS At B AL IR AR PR REAR (556K AR

3 VDD ft e YR IER LCD e r YR IEAR (SR 3% #F 3. 3V 54 5. OV fitE)

4 SCK B AT A B AT A 8 SCK

5 SDA BATHE B AT $¥#% SDA

6 RS FRBERES |HIEFTESR 01845 FER

7 RST =X KESPFEN, BAiEE, FRREY, BEERFETIE
8 cs Frifk KPRk

1 fRIREVFEO S| ITNRE

4. BRESHE

ZM SR AT LED W6, EMMRESEIN T
TAEILE :—20°C»+70° C;

TR :—30°+80° C;

BotA

EH TAEFERAN: 2445mA (LED 47 %3L 3 i),

TAEH 3. 0V; (PCB L2 MR EERE, fEHH VDD B &)

5. B ARESH
5.1 R AMIRSH GBIMRSH N SRR RRIER)
BN e PRifE(E FAA
5/ $L 7 SN
N VDD - VSS | -0.3 4.0 Vv
TAERE -20 +70 C
ERITE -30 +80 C
r2: mAWMRESH

5.2 E# (DC) &%

B/ e D W G br #E H <R [y
MIN TYPE MAX
TAEH VDD 2.6 3.3 4.0 vV
L TAEH & | VLED 2.9 3.0 - \
NGRS VIH — 0.8VDD |- VDD Vv
i NI H VIO - 0 - 0.2VDD |V
gy H = P VOH TOH = 0.2mA | 0. 8VDD VDD v
g AR L V00 100 = 1.2mA |0 - 0.2VDD |V
FEER TAEHE | 1DD VDD = 3.0V - 0.3 1.0 mA
YOG TAER | ILED VLED=3. OV 24 45 60 mA
(33 Hi LED
SERES)

*3: BR (DC) &%
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6. EERFHEY
6.1 PBITEO:

M CPU 5% ST7032S (Writing Data from CPU to ST7032S)

System Bus Timing for 4-Line Serial Interface

CcSB \kﬂ‘css—>

/ /

< tCSH }/

7/

tSA S

-

< Loy
AO
< Lscve™
SCL tg P fE sy
tf T B tr
< Lsps™ [ Espn] ////
DA
S First bit , Last bit
/7

2. M CPUE#I ST7032S (Writing Data from CPU to ST7032S)

6.2 8170 : FFEXR (ACSH):

SR sT70328 HIBTFZEK x4

I H G I oA W FRAE LA
MIN TYPE MAX

A% SPIH 1 Tseye g . SCK 150 — — ns

(4-line SPI Clock Period)

1R SCK 2 Ik 5 Tshw 51 SCK 20 — — ns

(SCK “H" pulse width)

R SCKAR Pk 5 Tstw SIH: SCK 120 — — ns

(SCK “L” pulse width)

iy 1k g 37 5 [A] Tsas S RS 10 — — ns

(Address setup time)

I PR A5 I 1) Tsah SR RS 150 — — ns

(Address hold time)

A el 7 B (1] Tsds Sl SI 10 — — ns

(Data setup time)

K PR A5 I 1) TsoH FIH: ST 10 — — ns

(Data hold time)

Jr e 5 5 LI [ Tess SIHE: CS 20 — — ns

(CS-SCL time)

AT T R RN TH] Tesh 5. CS 200 — — ns

(CS-SCL time)

VDD =3.3V,Ta = 25C
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6.3 BiEREIEEMAYETFER (RESET CONDITION AFTER POWER UP):
L trw |
RS h
[+ tr g
s B Py
Kl 3: BmiREBsEEAFAF
* 5. BiFEERIEEMNEFER
I H 5 M 2% AT W BRAE AL
MIN TYPE MAX
SRR RN TE] | trw 51 B: RES 1.0 - - us
BALBINEIRSLER | R I B: RES - - 1.0
Jo 1C NERIRES
S ThEE
7.1 #84%
*6
iR 2y E 4 M Ui 9
R | R/W | DB7 [ DB6 | DB5 | DB4 | DB3 |DB2 | DBl | DBO
S
(1) BB 2R 0| 0 0 |0 0 0 0 0 0 1 5 “20H” FIDDRAMAILE
(Clear Display) DDRAMILE A “O00H” MAC
DDRAM#h 4L ¢ & >y “00H”
(2)iR Al 5% 0ol o 0 |o 0 0 0 0 1 x ATLHLIR, IR [ B AG BehR
(Return Home) IR E A
DDRAM A~4= 48
)t AL 0 0 0 |o 0 0 0 1 I/D |s & W A ) WA IR A (IR VAN 2 2 DA
(Entry Mode Set) XL PRAE R AT BRI BN
FHEEH
(4) &R 0] o 0 |0 0 0 1 D C B D=1; X% b
(ON/OFF) C=1; b5 I
B=1;thrfr &
(5) TiEeE 0] 0 0 0 1 (pL |N DH |0 IS | DL;#dus 02 8/4 fir
(Function Set) NATHUZ 2/1,
DH; XA e o 44
TR fRARFIER
(6)¥% & DDRAM Hii: 0| o 1 | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO | %% DDRAM Hitl:
( Set DDRAM address)
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(6) AT 4 Al 0 BE | AC6 | AC5 | AC4 | AC3 | AC2 | ACL | ACO | TCif 2 P9 #B 4 1F B AT ARG FR A 17
( Read Busy flay and B2 BF. bk v+ i ) At AT AR 52
address) i
(5% FIROM 1 D7 | D6 | D5 | D4 | D3 | D2 |Dl | DO | BEHIEFINE RAM
(Write data to RAM) (DDRAM/CGRAM/ICONRAM [f])
B HE NROM 1 D7 | D6 | D5 | D4 |D3 | D2 |DL |DO | MPE RAM i B EHE
(Write data to RAM) (DDRAM/CGRAM/ICONRAM [7])
f84% 0 (0
(8)ehR B AR AL 0 0 0 0 |1 S/C | R/L | X X S/C f1RIL
(Cursor or Display Shift) HAHFRE SR BRI, T
A 4F DDRAM RS 150
(9)#% ECGROM 0 0 1 | AC5 | AC4 | AC3 | AC2 | ACl | ACO | #E CGRAM hhitithhb it
(Set CGRAM)
&1L (D
W HOSCHI% 0 0 0 0 |1 BS |F2 |[F1 |Fo |BS=1:141%E
(internal OSC frequency) BS=0:1/5 i &
F2~0:FR Sl i 55 N 4R 5 Al
T bR 0 0 1 0 |o AC3 | AC2 | ACL | ACO [ 1% ICON Hudhil7e il v 22
(Set ICON address)
HLJR/ICON#ZHI/CONTR | 0 0 1 0 |1 Lon [Bon |C5 |C4 | B F:ICON &EoriFik
AST# RECWCE THE FRERTT/R
(Power/ICON/control/Con C5, C4 WHBERFERL T BIXT b i
trast set) =
(ERcE =t 0 0 1 1 |o Fon | Rab | Rab | Rab | =E: /S H Rk
(Follower control) 2 1 0 RAB2~0:
bk ON =]
XTECRE R E 0 0 1 1 |1 C3 | C2 |[CL |CO | PBRBERER T st LB e &
(Contrast set)

BV S# I1C %R} ST7032S_V1.1.PDFI#E 20 .

7.2 FRERIM N KRR

7.2.1 B7R{AL5 DD RAM it YRR £ & =R
2 oR L P T DD RAM it
DD RAM B — 4T 00 01 02 03 (4 ceeeeeeeeerensancnnns 27
M dik (HEX) WO AT Y Y 67
HLi%: 0755-29784961 Http://www.jlxlcd.cn 7
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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

ST7032S-1A

:;::; Qooofoo0 (0010|0011 (0100|0101 {0110 0111 1000 1001 (1040 (1011 (1100 (1101 {1110 (1111
oooo| £ sha | B (e (| N e SR s
oot 317 E (B e R |
ool i |8 R e B T ol B | o | T (B (|
ont (it | | F Nl | EE A | Eog (| | || R e |
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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7.3 Mk E

FH P g 0 Bon R 7, THUG L AU AT I UG, 5 MR TCiE B W o, IREESHERE T
=R b g
B
xR (RENEHHER) . B8R
. BilE. EE%. WEMIEWT
P (NAREFERS)
v
IEfAHb L
RiBRARERHES A ARERE, &
ERNZ0E: RaEtaEsZ. 5
BiEg. 100 (EO)
105 O B#E: FOB: CS. RESET
. RW. E. RS. DO—D7, 20K}
CS. SCLK. SDA. RESET. RS
mEERH N
BN eENERBELL S5, BEHS
EEmZEERF, RGbFeEitBRAE
B (BNBER ‘557 ), BFH
BhEmS, FEFE (FTH) B|aHRLE
AR A g T1E-
7. 4 1250
AR 5 MPU (B 8051 R 41 B8 A1) 42 1IN T
VDD VDD
VSS VSS
:E CS Pl.1 D
O RST PI.0 QO
— RS P3.0 —
SCK P3.2
SDA P3.1
K 4. TR0
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RrBERRARES R
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v
e
v
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¥
HHE

v

Laexier, s@E. 808
v

[ wEmRER |
v

[ #zafsE

v

([ #ARF "
y

[ &=mT. Fieu
v

BEE "

/

/
/% ST7032S MRFLFE %/
/% JLX1602G-953 MK FEF x/

/% IR T AFMEE: http://www. jlxled. en;  PTEEEMbE: http://www. jixlcd. comcn %/

/

/

#tinclude <reghl.H>

sbit CS=P1°1;
sbit RST=P170;
sbhit RS=P3°0;
shit SCK=P3"2;
shit SDA=P371;

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

/

char code CGRAM code[]={
0x1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,

HLi%: 0755-29784961
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0x1f, 0x11, 0x11, 0x11, Ox11, Ox11, Ox11, Ox1f,
0x1f, 0x00, 0x1f, 0x00, Ox1f, 0x00, Ox1f, 0x00,
0x00, 0x1f, 0x00, 0x1f, 0x00, 0x1f, 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, 0x1f, 0x02, 0x02,
};

char code CGRAM[]=

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

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

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

/HA— B RE R/
void delay(int i)

{

int j,k;

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

/R — R ZE R/
void delay us(int i)
{

int j, k;

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

[HREEAE— AN (P2.0 15 GND 22 Ja]) s/
void waitkey ()

{
repeat:
if (P2&0x01) goto repeat;
else
delay (2500) ;
}

/*E 454 F| LCD fiHex/
void transfer command(int datal)
{
char i;
CS=0;
RS=0;
for (i=0;1<8;i++)
{
SCK=0;
if (datal&0x80) SDA=1;
else SDA=0;
SCK=1;
delay us(5);
datal=datal<<=1;

CS=1;

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

HLi%: 0755-29784961
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datal=datal<<=1;

/144K LCD MODULEs/
void initial lcd()

{
transfer command (0x38) ; /#function selectk/
transfer command (0x01) ; /*clear screen*/
delay (5) ;
transfer command (0x06) ; /%setdisplay modex/
delay (5) ;
transfer command (0xOc) ; /*turn on display*/
delay (5) ;
transfer command (0x39) ; /*extension instructionk/
transfer command (0xlc) ; //
delay (5) ;
transfer command (0x6d) ; //
delay (5) ;
transfer command (0x55) ; //RLERT LR, SE ] 0x54-0x57
delay (5);
transfer command (0x71) ; / /RS BB, JEH 0x70-0xT7F
delay (5) ;

}

void write CGRAM()

{
int 1i;
transfer command (0x38) ; /*extension instructionk/
transfer command(0x40); //set position

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

transfer data(CGRAM code[i]);
}

/HAEFR AT RGN B onta @I RE. U (5T SRR */
void disp char(int line, int column, char code *dp)
{
int i;
transfer command (0x80+(1ine—1)*0x40+(column-1)); //set position

for (i=0;1<16;i++)

{
transfer data (kdp) ;
dpt+;

}

/HREFREAT MBI E R T8 e B BT (5x7 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++)

HLi%: 0755-29784961 Http://www.jlxlcd.cn 12
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{
transfer data (CGRAM[j]) ;
}

waitkey () ;

}

/R EFET*/
void main(void)
{
RST =0;
delay (20) ;
RST =1;
delay (100) ;
initial _led();
write CGRAMQ) ;
while (1)
{
disp char (1, 1, 7#*JLX1602G-953%*") ; /*{E4E 11T, 25 15, BRF Feoces */
disp_char (2, 1, “#Character COG¥"); /*fEZE 217, 14, BRFFecoo ¥/
waitkey () ;
disp char (1, 1, japanesel) ; /*#E5 247, 15, BRF Foooo */
disp_char (2, 1, japanese2) ; /*fE%5 247, 15, BRFFeoo. */
waitkey () ;
disp char(1,1,”jlxlcd 1602g-953"); /*{EE 11T, 25 15, BRF Feoos */
disp_char (2, 1, "#2020/03/26 cogix”) ; /*{EH 24T, 5 15, WRFHoooo */
waitkey () ;
disp_char (1, 1, "#0123456789ABCD*") ; /*TESH 117, 2 151, WIRFlFeooo */
disp_char (2, 1, “#Character COg¥*”); /*{E%H 217, 2 13, BIRTFFoooo */
waitkey () ;
disp char (1, 1, “#xxxxxxxxxxxxxx*”) ; /*EZE 147, FH 15, BARFooos */
disp_char (2, 1, “¥ccceccececcceex”) ; /XEER 24T, 15, BIRTFfFoooo */
waitkey () ;
disp CGRAMQ) ;
waitkey O ;

-END-
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