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REREEEO 5| BIThRE
5% 5 | /T % R Iy e
1 CAPIN i B L PIAN G 8] TuF HL2S
2 CAP1P i L HL
3 VOUT i . FE 5 VSS Z[a] & 1uF L%
4 VDD P YR IEAR A H IR AR
5 SHLS 54 SHLS=1 GX HLEZ T, AT DUAR Y 75 23k %)
6 SHLC 54 SHLC=1 GX HLEZ -, AT DUAR Y 75 2Lk %)
7 VSS E23: oV
8 D6 (SCLK) | 1/0 B AT I8 (SCLK)
9 D7(SDA) | 1/0 #5147 Hdfs (SDA)
10 XRESET | &AL RHFEAL, BA5EUa, B2, BRI 6 TAE
=1 IRRAYEOSIBEIThRE
B LCD and ST7032 Connection
SHLC/SHLS ITO option pin can select at different direction for LCD panel
® Com normal direction/Seg normal direction
ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF
2Line x 16 Characters,SHLC=1,SHLS=1
®  Com normal direction/Seg reverse direction
QOMMINCIHO44ADdA
4JADdANYXWVUTZAD
2Line x 16 Characters,SHLC=1,SHLS=0
®  Com reverse direction/Seg normal direction
OB2 LNAMXASVBCDEE
VBCDEECHIJIKIWAODb
2Line x 16Characters,SHLC=0,SHLS=1
®  Com reverse direction/Seg reverse direction
43AD9VZAXMANLSHD
dONW I CIHD43d03V
2Line x 16Characters,SHLC=0,SHLS=0
4. BAXJRIE
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4.1 &R (LCD)

FEMUAR EHEFIE ST 5 X8 M P Son iz, BN Ros Al 2w 14

i, FERAT.
4.2 BB ERIER]

Qs5C1 05C2

%

B, A7 fhBEAT 16 R

= (L1
= (1.2
= [\
Reast e I
S - Timing
circait L
generator
Instruction 2
: v = [
remster [R)
L
Y
Instruction Display datz COMI
< P EASPIaY ddala ~ ‘{: i1 o
— SEEeee] RAM 16-hit Common | oo 4
(DDREAM) =  shift s1mal —
RS 20x8 hits register driver
MPU
EW —m
E —p Wetiace ¥ R I 1
Address '
coumer - o , SEG] to
40-bit 40-bit Segment | SEG40
- ghifl latch s1gmal E—
re gister circuil driver
A '
Diata
el by = ersler =
DB4 1o (DR) !
DR7T ik
Input/ LCD drive
outpul voltage
Rﬁ'? to bu ffec o selecton
= N flag
A
Yy v Y
Y '
Character Character -
Lursor
generator generaler andd
RAM ROM l:Lilnk
(CGRAM) (CGROM) COHOLE
64 bytes 13,200 bits G
GND —J-'
el Y Y
Parallelsenal converter
= and I
attribute circuit
£
Voo - T
Lo ol e o 2
Vi V2 V3 V4 W5

4.2 BABH

B 2:1C ST7032 N & IR HE &
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PSRBT LED UL MRS EO T

HRIEFEA G,
EH TAEHRF . 8-20mA (LED 4T %3t 1 i),
TAEd#E: 3.0V;
5 FARESH
5.1 RAXWIREH GBEHRESHEN SR REZER)
2R st PRUE(E FAA
5/ 7R SN
FL it PR VDD - VSS | -0.3 3.6 V
LCD Xzl H & V0. VOUT -0. 3 13.5 Vv
LCD Kz H VI\V2\V3\V4 |-0.3 VO y
TAEEE -10 +60 C
A7 -20 +70 C
x2: RAMRESH
5.2 Hik (DC) B
% e moak % AR bR HE 1H AT
MIN TYPE | MAX
TAEHE VDD 2.7 3.3 |4.5 vV
B TA/Ef & | VLED 2.9 3.0 [3.1 vV
NGRS ViHe - 0.8xVDD | - VDD vV
i NP ViLe - VSS - 0.2xVDD |V
e H v HELP VoHc IOH = 0. 2mA 0. 8xVDD |- VDD Vv
oy G HBL VoHc 100 = 1.2mA VSS - 0.2xVDD |V
M TAEHA | Top VDD = 3.0V - 0.3 mA
HHETAEHRR | I VLED=3. OV 8 15 20 mA

& 3: Hifn (DC) BH
6. BERFHHE

6.1 11CIENO:
M CPU E %I ST7032 (Writing Data from CPU to ST7032)
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® |2C interface

A
ter
e SN | W S— | S S
thot Twor
tow B
L ¢ 3 /
ox
A
A SO
(Ta=25°C)
VDD=2.7 to 4.5V | VDD=4.5 to 5.5V
Item Signal, Symbol Condition Rating Rating Units
Min. Max. Min. Max.
SCL clock frequency fscLk DC 400 DC 400 |[KHz
SCL clock low period SCL tow — 1.3 — 1.3 — s
SCL clock high period thicH 06 - 0.6 -
Data set-up time S| tsupat 180 - 100 — ns
Data hold time N thpoat 0 0.9 0 09 | us
SCL,SDA rise time SCL, tr 20+0.1G| 300 |[20+0.1G| 300 s
SCL,SDA fall time SDA t 20+0.1G:] 300 [20+0.1G| 300
;{;,;?epamtwe load represent by each bus Co o _ 400 _ 400 of
Setup time for a repeated START _ _
condition S| tsu;sTa B 06 0.6 us
Start condition hold time thosTa — 0.6 - 0.6 - us
Setup time for STOP condition tsusTo — 0.6 - 0.6 - us
Bus free time between a Stop and . _ _
START condition SCL | tevr - -3 13 us
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6.2 81x

® Internal Power Supply Reset

/

[OEF

I
Y

0.1mS = tree = 10mS torF = lmS

Motes:

*  forr compensates for the power oscillation period caused by momentary power supply oscillations.
+  Specified at 4.5V for 5V operation,and at 2.7V for 3V operation.
+  If2.7V/L.5V is not reached during 3V/5V operation, internal reset circuit will not operate normally.

® Hardware reset{XRESET)

2.7VI4. 5V

t=100uS
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7. &S IEE:
7.1 189k
B £ % ¥ 8.
R R ZY i & & M L
DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI1 | DBO
(D) ERR 2R 0 |0 0 0 0 0 0 1 5 “20H” F|DDRAMAILE
(Clear Display) DDRAMLEE Y “00H” MAC
DDRAM# L ¥ Ay “00H”
(2)i [ 5 0 |0 0 0 0 0 1 X AU IR, IR B B R AE IR GAR
(Return Home) WA E N2
DDRAM &= it
)AL 0 [0 0 0 0 1 /D s BB A BN TT AR € R AL,
(Entry Mode Set) XL PRAE R AT BRI BN
A H
(4) SR 0 |0 0 0 1 D C B D=1; XN -
(ON/OFF) C=1; Jehr b
B=1; Juhrfir B
(5) ThREE 0 0 1 oL |N DH |0 IS | DL#dE#E: M2 8/4 fif
(Function Set) N;ATHUZ 2/1,
DH; XU 15 5 544
Tiidis: 1R R
(6)¥% & DDRAM ikt 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO | ¥ DDRAM Hudi:
( Set DDRAM address)
(6) AT br & Ak BE | AC6 | AC5 | AC4 | AC3 | AC2 | ACL | ACO | TGib R 1E N BB HAE B vl LABEFR 17
( Read Busy flay and B2 BF.HbhE 088 14 P 25 5 ] L sk
address) Hy
(B4 EIROM D7 | D6 | D5 |D4 | D3 | D2 | DI | DO | BEIEIINE RAM
(Write data to RAM) (DDRAM/CGRAM/ICONRAM f#)
BHUEHE NROM D7 | b6 | D5 D4 | D3 | D2 | DL | DO | NP RAM HrisHUECHE
(Write data to RAM) (DDRAM/CGRAM/ICONRAM f])
AR MR Ay 4, U2
4% 0 (0
(8) AR B R AL 0 0 o |1 S/C | R/L | X X S/C f1RIL
(Cursor or Display Shift) HAHFRE B A BRI, T
A2 DDRAM R%d 1%l
(9)i% ECGROM 0 1 ] AC5 | AC4 | AC3 | AC2 | AC1 | ACO | ¥'B CGRAM Hudil: il % Fi
(Set CGRAM)
B4R 1 (D
W HOSCHI% 0 0 0|1 BS |F2 |Fl |Fo |BS=1:141%E
(internal OSC frequency) BS=0:1/5 i &
F2~0:FR S i 5 A R 37 S
W bRk 0 1 0o Jo AC3 | AC2 | ACl | ACO | i ICON Hihk7E bk v+ %07%
(Set ICON address)
HLIR/ICON#E il /CONTR 0 1 0o |1 Lon | Bon |[C5 | C4 | BST:ICON BRITIK

HLi%: 0755-29784961
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ASTH KB E TR B IT /R
(Power/ICON/control/Con C5, C4 WIBERBEREZ T BIxT b & 5
trast set) =
ERcgesil 0] o 0 1 1 jo Fon | Rab | Rab | Rab | F=: BE/ICHI%H dik
(Follower control) 2 1 0 RAB2~0

b3 ONG =41
xR R 0] 0 0 1 I B C3 | C2 |Cl |CO | PHBERBERE T Xt L E
(Contrast set)

BEFIR: FE4S% 1IC B8} "ST7032.PDF” K28 20 T,

7.3 FRFERITN X H

7.3.1 BR{ii5 DD RAM HuttBo*TRI % FH =9.
2 oR L P T DD RAM 3t
DD RAM B o— 4T 00 01 02 03 (04 eeesescsrerorsesencas 27
M Hik (HEX) w7 40 41 42 43 44 eeeveeveeveeeeeennns 67
7.3.2 ¥R EFAE
NRITRHRF RN, TR RK R o
Hifi: 0755-29784961 Http://www.jlxlcd.cn 10
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Product Number OPR1 OPR2 Support Character
ST7032-0D 1 1 English/Japan/European

Table A1. Correspondence between Character Codes and Character Patterns

3T7832-8D (ITO option OPR1=1, OPRZ=1)

22-b4oo[ooo1 [oo10[oo 11 [o1o0for01[orto[o111 1ooo oot [roto 101t T Trot Jrto i
oooo| £ B | (B [EE B T e (| (e R
ooon| & o | B | E B ECE | e e | TF | R
ootof i (o | | EERN | | RN (| | (O | (| (o |
l'ﬂ lllu l “.l. .m. .H ... -.. l& - AR .. '.
0011 E... .=§ g :E:E: L ..= E - ._= E Ll .: .l l:::: .-.l E = -E E- .E... E IE
o+00| i | i | il | o | | R | | | | | (R | | | B
0401 | TER | | | P (e | EOE [ s | e [ || | TR LT |
H mmnee | " RR | "smn | memem | Cwwst | "wes wnm | "wnem | “waw e ol =S wnmnn | memaw -
OM0| i | B |, B B |EOF Wb |EE | o |7 el | CEE| T [ weed | e [E2
.r .lll- .ll - -III : -.- I " .IIII -H.I .. I. .- LIS lllll I ..I
O | B8 (Y | | (R | (Pt | el | P (R |5 (PO (80| 50 (|
1000 B2 { ey | A [ {0 | | | o [t | Pl S|Pl | | P | B |
1009 [t | R | o (o (ol | O | e |l (et (N M | e |t | (e | e
peee | .=:- wmw | 22 = .T : e :l- Y u "n =" -.l
1010] F| i (L | (e | (Y | |
L o = | HEH | B | e ehele | B | eeem | T | D
(RN e - ol R i e e e B sl Y s
oo | | ek | | o B S e P b Y e s ] e
101 | i (R | | e (I | (| | (| (e | [ |
M EE R E R E R EFEEIEE
el R G | FER | e | o[ (R |l | MU
T | 58E |58 [ B E BoEPEE aihm |t | REE LR et iiE

%< 10. ST7032-0D FFEX

HLi%: 0755-29784961 Http://www.jIxlcd.cn 11
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Table A2, Select display pattern in CGRAM or CGROM (use OPR1, OPR2)

225200000001 [ =+ 2E0000|0001 [=+o 2200000001 [** 240000 [ 0001 [* ++
0000 wea | Q000 wea | Q000 wea |0000) = ans
L e P P
I i I I Tﬂi I I I I
0001 + 1T o001 + T Q001|| fo + T 0o I + T
e il i |l 8 s 2 e eae fl B35 2
£ £ 5
oo10|| @ % e oo10|| @ % e oo10||.Z § e 0010 5 § .
g || g || o |
=1 =1 ]
oo E ﬂ LT Qo1 E ﬂ L1 Qo1 % ﬂ L1 Qo1 F ﬂ aw
G ] n
0900 % F LTT] |0 H00 % F LTT] |0H00|| @ F LT |0 H00 .EI F -
T o i S e
% d wen % d wen H d wen e
32, 3, , )

e 1 = e = A e =
on1 lfll 1T 0onM1 lfll 1T 0nM1 + l;ll 1T 0onM1 + l;ll aes
| = || Lo Lo
1000 o [ 1000 -ﬁ- o [ 1000 -ﬁ- o [ 1000 -ﬁ- o e
1001 " 1T 1001 r “ 1T 1001 [- " T 1001 r " s

i)
1]
1010 g E LTT 10 -1 E LT 10 -1 E LT 10 -1 E [
o - A o 1 7 A o 15 A o 5 2
o f t 4 8 i
1 | | |
1m§_lil... 11.'IDJ_lil." 1mJ_|i|... 1mJ_|i|..
= | ; ; ;
1901 H lp 11 1101 | ® lp T 101 | ® q. T 1101 | ® q. aw
E [PE b [P i | i 1
=
1110 n 11 1110 n T 1110 n T 1110 n 1T

e | |
e | |

':|: - 111 |_'_]: - 111 |_'_]: i
OPR2,0PR1=(0,0) OPR2,0PR1=(0,1) OPR2,0PR1=(1,0) OPR2,0PR1=(1,1)
% 11. ST7032-0D FEE

1119 |:|: - 111

HLi%: 0755-29784961 Http://www.jIxlcd.cn 12
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7.4 a5k
PR 10 s TR, TR AT 1Ak, 6 MR TEE E 3% SR, TR s S 55
SEHERERNSE

EAE

FRER (RETTEITHOER) . B A
Bl B S (TARRER
HE (NEERD)

v

_ IEfmibiEEL
RIBFPEEFHES A AHRERE, =
EHEaE: RRERdESE. 5
BEL. 1m0 GEO)
105w OB+E: FOB: CS. RESET
. RW. E. RS. DO——D7, 8K}
CS. SCLK. SDA. RESET. RS

g 1€

RS
EXASENERRTNEAS, HES
REMEAER, RARREIERE
S (BRIBER “A=") , BEA
SRS, HER (Fa) HARHE
BRBRA T .

7.5 FEFREE
TRARARER 55 MPU (DL 8051 R4 B FHLoAE)) 82 10 B i F

K 8. 11C # 1
= VDD VDD —
B VS VES "
] SCL P31 =
SUA - 3.c
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7.51. &%

| 1C 2+
/% */
/% ST70321 WIRFREF */
/% JLX16026-390 A FE 5 */
/% REBCTHELTF: AFEMbE: http://www. jlxlcd. cn;  BTEEEMHE: http://www. jlxlcd. com. cn %/
/% */

#include <regbl.H>
shit reset=P370;
shit scl=P371:
shit sda=P372:
shit key=P270;

#tdefine uchar unsigned char
ftdefine uint unsigned int

/% */
char code CGRAM code[]={

0x1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,
0x1f, O0x11, O0x11, Ox11, Ox11, Ox11, Ox11, Ox1f,
0x1f, 0x00, 0x1f, 0x00, Ox1f, 0x00, Ox1f, 0x00,
0x00, 0x1f, 0x00, Ox1f, 0x00, O0x1f, 0x00, 0x1f,
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,
I

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, } ;

/xS RERS %/
void delay(int i)
{
int j, k;
for (j=0; j<i; j++)
for (k=0;k<110;k++) ;
}

/R R RE R %/
void delay us(int i)
{
int j, k;
for (j=0; j<i; j++)
for (k=0;k<1;k++) ;
}

[REER AN (P2.0 15 GND 2 [A]) %/
void waitkey ()
{
repeat:
if (P2&0x01) goto repeat;

HLi%: 0755-29784961 Http://www.jIxlcd.cn 14
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else delay(5);
if (P2&0x01) goto repeat;
else;
delay (40) ;
}

void transfer (uchar datal)
{
int 1i;
for (i=0;i<8;i++)
{
scl=0;
if (datal&0x80) sda=1;
else sda=0;
scl=1;
delay us(15);
scl=0;
datal=datal<<1;
1
sda=0;
scl=1;
delay us(15);
scl=0;
}

void start flag()
{

scl=1; /*START FLAG*/
sda=1; /*START FLAG*/
sda=0; /*START FLAG*/

}
void stop flag()
{

scl=1; /*STOP FLAG*/
sda=0; /*STOP FLAG*/
sda=1; /*STOP FLAG*/

void transfer command(uchar com)
{

start flag();

transfer (0x7c) ;

transfer (0x80) ;

transfer (com) ;

stop flag();
}

// S H 4 F) OLED 7~ bh
void transfer data(uchar dat)
{
start flag();
transfer (0x7c) ;
transfer (0xCO) ;
transfer (dat) ;
stop flag();
}

HLi%: 0755-29784961 Http:/iwww.jIxlcd.cn
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/*WJEEAL LCD MODULE*/
void initial lcd()

{

}

transfer command (0x38) ;
transfer command (0x01) ;
delay () ;
transfer command (0x06) ;
delay () ;
transfer command (0x0c) ;
delay () ;
transfer command (0x39) ;
transfer command (0xlc) ;
delay () ;

transfer command (0x69) ;
delay () ;
transfer command (0x57) ;
delay () ;
transfer command (0x7a) ;
delay () ;

void write CGRAM()

{

int 1i;

transfer command (0x38) ;
transfer command (0x40) ;

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

/*function select¥/
/*clear screen%/

/*setdisplay mode%/

/*turn on display*/
/*extension instruction%/
//

//

/RS ERE, Y F 0x54-0x57

/0 X B, Y5 FE 0x70-0x7f

/*extension instruction*/
//set position

transfer data(CGRAM codel[i]);

}

[AETREAT ML B SRR E T B By (57 RiFERDD */

void disp char(int line, int column, char code *dp)

{

}

int 1i;

transfer command (0x80+(line-1)*0x40+ (column-1)); //set position

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

{
transfer data(kdp) ;
dpt+;

/HEFR AT AGAL B BRI E M EBE. BT (5T miFERD */
void disp CGRAM()

{

int 1, j;

HLi%: 0755-29784961
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for (j=0; j<8; j++)
{

transfer command (0x80) ; //set position
for (i=0;i<16;i++)
{

}

transfer command (0xc0) ; //set position
for (i=0;i<16;i++)
{

}

waitkey () ;

transfer data(CGRAM[j]) ;

transfer data(CGRAM[j]) ;

/*EREF*/

void main (void)

{
reset =0;
delay (20) ;
reset =1;
delay (100) ;
initial led();
write CGRAMO) ;

while (1)

{

disp char (1, 1, "+ JLX1602G-390%") ; /*fEZE 1 47, 25 141, WIRFFFoeoo */
disp_char (2, 1, “*Character COG¥*”); /*{EZH 21T, B 1%, BRFfoooo */
waitkey () ;
disp char(l, 1, japanesel); /*fEZE 247, 1 4], SR FFoooso */
disp char(2, 1, japanese2); /*{EZE 2147, B 1 4], SR FfFoooo */
waitkey () ;
disp char(1,1,”jlxlcd 1602g-3907); /£ 14T, 15, BRFHoooo */
disp char (2, 1, "%2015/08/17 cog**”); /*#E5 217, H 14, BARTFReoo. */
waitkey () ;
disp char (1, 1, "%0123456789 123%"); /#fEZ 11T, B 15, BARFfFcoo. */
disp_char (2, 1, “*Character COg**”); /*7E%8 21T, H 1 ¥, EIRTFFoooo */
waitkey () ;
disp_char (1, 1, “*xxxxxxxxxxxxxx*”) ; /*{E%8 11T, B 1%, BRFFoooo */
disp_char (2, 1, “*ccccceecceccee*”) ; /*TEZH 24T, B 1%, BIRFfoooo */
waitkey () ;
disp CGRAMQ) ;
waitkey () ;

}
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