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HRIRAVEE O 5| BIThRE

1. MR

50 % 5 |5 E I fe

1 CAPIN i B LK PS5 2 18142 TuF HA%S

2 CAP1P T B HLE

3 VOUT T B LR 5 VSS Z[A] & 1uF HI%§

4 VDD At L FLYR IE AR At YR IR )

5 SHLS 84 SHLS=1 (iX M4 m HF, v DURRYE 75 22k %)
6 SHLC Fe SHLC=1 (iX M4 m i, v AR 75 22k 4%)
7 VSS it ov

8 D6 (SCLK) | 1/0 EATH I . ERATIN 4 (SCLK)

9 D7(SDA) | 1/0 ERATH I ERATHRE (SDA)

10 XRESET =K RHESPFEAL, BAERUE, BIREBT, WHmEHT 6 TR

B LCD and ST7032 Connection
SHLC/SHLS ITO option pin can select at different direction for LCD panel

® Com normal direction/Seg normal direction

1 fRIREVEEO S| RIThEE

ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF

2Line x 16 Characters,SHLC=1,SHLS=1

®  Com normal direction/Seg reverse direction

GOUMIANLCIHDA3AdOdA
A3dADdANYXWVUTZAO

2Line x 16 Characters,SHLC=1,SHLS=0

®  Com reverse direction/Seg normal direction

OB2 LNAMXASVBCDEL
VBCDEECHIJKIWHUOb

2Line x 16Characters,SHLC=0,SHLS=1

®  Com reverse direction/Seg reverse direction

43009V ZAXMANLSHO
dONWTICIHD43ADaY

2Line x 16Characters,SHLC=0,SHLS=0
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4.2 BRESHE
R AR LED 0. Bt BE S B T

HRIEFEA G,
EH TAEHRF . 820mA (LED 4T %3t 1 i),
TAEd#)E: 3.0V;
5. FARESH
5.1 RAWIREH BEHRSHENSHFRBIER)
2R st FrAE(E FAA
/) iR SN
FL it PR VDD - VSS | -0.3 3.6 V
LCD Xzl H & V0. VOUT -0. 3 13.5 Vv
LCD BX 5 B VI\V2\V3\V4 |-0.3 VO vV
TAEEE -10 +60 C
A7 -20 +70 C
x2: RAWMRSH
5.2 HEixk (DC) B
% e moak % broHE H AT
MIN TYPE | MAX
TAEHE VDD 2.7 3.3 |4.5 vV
B TAEH & | VLED 2.9 3.0 [3.1 vV
NGRS ViHe - 0.8xVDD | - VDD vV
Ty NAIG HL VILC - VSS - 0.2xVDD |V
e H v HELP Vouc I0H = 0. 2mA 0.8xVDD |- VDD V
oy G R Vouc 100 = 1.2mA VSS - 0.2xVDD |V
P TAEH R | Top VDD = 3.0V - 0.3 mA
B TAERER | T VLED=3. OV 8 15 20 mA

&3: Hin (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 s
L ¢ 3 /
or
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 facik DC 400 DC 400 |KHz
SCL clock low period SCL tow — 1.3 — 1.3 — us
SCL clock high period thien 0.6 - 0.6 -
Data set-up time S| tsuoaT 180 - 100 — ns
Data hold time b tho-oat 0 0.9 0 09 | us
SCL,SDA rise time SCL, t 20+0.1Cs| 300 ([20+0.1G| 300 s
SCL,SDA fall time SDA t 20+0.16.| 300 [20+0.1G[ 300
lﬁi?epamtwe load represent by each bus Co o _ 400 _ 400 of
Setup time for a repeated START _ _
condition S| tsu;sTa _ 0.6 0.6 us
Start condition hold time tHosTa — 06 - 0.6 - us
Setup time for STOP condition tsusto — 0.6 - 0.6 - us
Bus free time between a Stop and ) _ _
START condition SCL | tewr - I3 13 us
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6.2 8x

® 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

T SR COG1602B




#rH A 2015-08-29

7. $ELThEE:

7.1 8%

B £ % ¥ 8.
R R ZY i & & L
R | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
S
(D) ERR 2R 0 0 0 |0 0 0 0 0 0 1 5 “20H” F|DDRAMAILE
(Clear Display) DDRAMLEE Y “00H” MAC
DDRAM# L ¥ Ay “00H”
(2)iR Al 5% 0| o 0 |0 0 0 0 0 1 x ATHLHIR, IR [ B AG BehR
(Return Home) WA E N
DDRAM &= gt
QAR LE 0 0 0 |0 0 0 0 1 /D |s B AR 3 7 A TE E R AL .
(Entry Mode Set) X e R 1 FE R AT AR SN
FIEEH
(4) Bor o] o 0 |0 0 0 1 D C B D=1; XA pE%E b
(ON/OFF) C=1; Jobr b
B=1; Juhrfir B
(5) ThReE o o 0 0 1 oL |N DH |0 IS | DL#dE4e 2 8/4 ff
(Function Set) NATHUZ 2/1,
DH; X% i B 54k
TiidsEs R R SE
(6)%E DDRAM it of o 1 | ace | acs | Aca | AC3 | AC2 | AC1 | ACO | #E DDRAM it
( Set DDRAM address)
(6) AT bR Ak 0 1 BF | AC6 | AC5 | AC4 | AC3 | AC2 | ACT | ACO | TCiERTE W BB HRAE BETT LARE AR N 17
( Read Busy flay and B2 BF.HbhE RS 1) P 250 0] L sk
address) H
(B4 EIROM D7 | D6 D4 D3 D2 |DI |D0 | BEIEHNEE RAM
(Write data to RAM) (DDRAM/CGRAM/ICONRAM f])
EEHHE MROM p7 | D6 D4 [ D3 | D2 |[DL |DO | A RAM FrizEU s
(Write data to RAM) (DDRAM/CGRAM/ICONRAM f{))

EAZAANK 4, BAE “0”

84%0 (0

(8) bR B RN RS 0 0 0 0 o |1 S/C | R/L | X X S/C A1 RIL
(Cursor or Display Shift) FOCHR R B A EoR R HIAL, HIT )
R DDRAM ISR 1510
(9)% ECGROM 0] o 0 1 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO | #£E CGRAM Hiuhbhhl x4t
(Set CGRAM)

fEe®R 1 (1)

N EOSCHiZ 0 0 0 0 o |1 BS | F2 |Fl FO
(internal OSC frequency)

BS=1:1/4 fk /%
BS=0:1/5 /%
F2~0:FR S R4 N S IR % A%

wE bRk 0 0 0 1 0o Jo AC3 | AC2 | AC1 | ACO
(Set ICON address)

W HE ICON thhkfE bk vH 43

FEJE/ICONTZ#I]/CONTR 0 0 0 1 0 1 Lon | Bon | C5 c4 B 7:ICON &nIFiR
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ASTHE KB E TR B IT /R
(Power/ICON/control/Con C5, C4 WHBERFARIEN N X LL &
trast set) =
EREER ol o 0 1 1 Jo Fon | Rab | Rab | Rab | . BE/ICHI%IH HLER
(Follower control) 2 1 0 RAB2~0:

HEFETBOR I L]
xR R E 0] 0 0 1 I C3 | C2 |C1 |CO | PHRBERBERIT Xt L E
(Contrast set)

REERIR: B4 S% I1IC BE"ST7032.PDF”"HIEE 20 ” .

7.3 FRFERITN X FH

7.3.1 BR{I5 DD RAM Hbhitpst Rk F& #+<9.
T os A5 DD RAM itk
DD RAM B — 4T 00 01 02 03 (4 ceeeeeeeeorensancnnns 27
Hh hk (HEX) O T 40 41 42 43 4 eeeeeeerverververnens 67

7.3. 2 FREFFTEE
RIS IR TN, TR B R AR

TR C0G1602B
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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)

=2+ pooo[ooo1|oo10|oo11 [or00fo101]o110|o111 frooo {1001 [1010 [1011 1100 [1101 [1110 1111

oooo| £ [R5 | (B (G B | L | (e | R |
ooo| £ [ | 3D | | e | (|
ootof i (o | | EERN | | RN (| | (O | (| (o |
e e | (e e e L (o | o | | g | g [
oot | Bt (PRER | TR | 0w (B0 | P () | s | o0 (e | ] [ HER | POHT | e (0
L e e b R P L S e S Sl e
o101| FET | | |y e |E R | | || R [ B
: Semen | " B | "ass" | Sewes | "ssa™ | "ees wnn | "wssn | “wes E " wemie | wimas e
OMO| i | Bk | Sy | By B |FF [ we | FE | dm | g0 e | eeeed | CER| T | R | (R
.r .lll- .ll.l -lll : -.- I " .llll -".I .. l. .- LLLLLY lllll I ..I
O | B8 (Y | | (R | (Pt | el | P (R |5 (PO (80| 50 (|
b el Peeel 500 Eosscl s el | o6 QR ol e I S S s O el e ) e
1001 [t | R | | |l | ol | o | et || | | | | |
L1l 2 ..:- : . ll LLL) -m. ..... -.
1010 I 1k o | ._l

| |
H
L
E

1om |E T (e | B (BT

oo | [of g [ el 55 SIS S ol Pl S e e e e e
1101 | s | BEE | e s | PR TR e || D | [ | | |
1110 | Fob [Bat | | o B | (e | o | | (g 20 100 (|
ehnls (Lo | Hhee | =" | 2™ O | R | PR | §on [ (HEO| L | MU
an B | | i 5

%< 10. ST7032-0D FFEX

W mAE L COG1602B
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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
i i LI i
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
- - =
oo10|| @ % e oo10|| @ % e oo10||.Z § e 0010 5 § .
Al g & |
=1 =1 ]
oo E ﬂ LT Qo1 E ﬂ L1 Qo1 % ﬂ L1 Qo1 F ﬂ aw
] ] o
0400 % F LT |D400 % F LT |0H00|| @ P LT |D400 *l P -
g {nma e g {nm s Ql s : I :
o101 & || o[ || ono1]|~ || 0101 ‘1" i
t T t T t T t e
2 | 2 | | &
32, 3, o e
o e e = S e =
on1 lfll 1T 0onM1 lfll 1T 0nM1 + ﬁ 1T 0onM1 + ﬁ aes
| = || Lo Lo
1000 o [ 1000 -ﬁ- o [ 1000 -I';- o [ 1000 -I';- o e
1001 " 1T 1001 r " 1T 1001 [- " T 1001 [- " s
- ! i i
1]
=] f f f f
1040 g E 1T 1040 -1 E 1T 1040 1 E T 1040 1 E e
4 7 A o 5 AN o 51 A o 51
3 ¢ f 8 B 8 it
1 7 | | |
1100 g l;l P 1100 J |il P 1100 J |£l ses 1100 J |£l e
=l ! : :
1901 H lp 11 1101 | ® lp T 101 | ® q. T 1101 | ® q. aw
=
1110 n 11 1110 '3 n T 1110 IH ;Ll T 1110 IH ;Ll 1T
1111 |:|: - 1111 E |:|: - 1111 E |:;: - 1111 E |:;: -

OPR2,0PR1=(0,0) OPR2,0PR1=(0,1) OPR2,0PR1=(1,0) OPR2,0PR1=(1,1)
% 11. ST7032-0D FEE

RS C0G1602B
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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 .

TRARARER 5 MPU (DL 8051 R4 B FHLAE)) B2 10 B F

K 8. TIC ¥ 1

) SCL

TBRTGVE IEH R, EEESE RS

VDD VDD _

VSS VSS §
P31 =

SDA P3.2

e COG1602B
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7.51, f%F?
1 1C #2FF:
/% */
/% ST70321 MRFEFF */
/% */
#tinclude <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,
Ox1f, 0x11, Ox11, Ox11, Ox11, Ox11, Ox11, Ox1f,
0x1f, 0x00, Ox1f, 0x00, Ox1f, 0x00, Ox1f, 0x00,
0x00, 0x1f, 0x00, Ox1f, 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,
b

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, } ;

/x K — I RER*/
void delay(int i)
{
int j, k;
for (j=0; j<i; j++)
for (k=0;k<110;k++) ;
}

/¥ — P RER*/
void delay us(int i)
{
int j, k;
for (j=0; j<i; j++)
for (k=0;k<1;k++) ;
}

JHREERS— AN (P2.0 F15 GND Z[a]) %/
void waitkey ()
{
repeat:
if (P2&0x01) goto repeat;

W fR AR COG1602B
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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 /b
void transfer data(uchar dat)
{

start flag();

transfer (0x7c) ;

transfer (0xCO) ;

transfer (dat) ;

stop flag();

WAL C0G1602B
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J*WJEEAE LCD MODULE*/
void initial lcd()

{

transfer command (0x38) ; /*function select*/
transfer command (0x01) ; /*clear screenk/

delay () ;

transfer command (0x06) ; /*setdisplay modek/
delay () ;

transfer command (0x0c) ; /*turn on display*/
delay () ;

transfer command (0x39) ; /*extension instructionk/
transfer command (0xlc) ; //

delay () ;

transfer command (0x69) ; //

delay () ;

transfer command (0x57) ; /ST EGEE, YE I 0x54-0x57
delay () ;

transfer command (0x7a) ; //CRXT EGE, JE ) 0x70-0xT7f
delay () ;

}

void write CGRAM()
{

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

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

}

transfer data(CGRAM codeli]);

/IR EAT AN, B Bon T8 B R RE. B (5%7 R */
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 ERE BT (5T piBERD */
void disp CGRAM()
{

int 1, j;

WA COG1602R
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for (j=0; j<8; j++)

{

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

{
}

transfer command (0xc0) ;
for (i=0;1i<16;i++)
{

}

waitkey () ;

transfer data(CGRAM[j]) ;

//set position

transfer data(CGRAM[j]) ;

/*EREFP*/

void main (void)

{

reset =0;

delay (20) ;

reset =1;

delay (100) ;
initial led();

write CGRAMO) ;

while(1)

{

disp_char (1, 1, "*0123456789 123*”) ;
disp_char (2, 1, “*Character COg*x”) ;
waitkey () ;
disp_char (1, 1, “#xxxxxxxxxxxxx%%") ;
disp_char(2, 1, “*cccccececcccccee®”) ;
waitkey () ;

disp CGRAMQ) ;

waitkey () ;

[RESS 1AT,
[RES 24T,

[RESS AT,
[RES 24T,

pi

pik

S
[ S R

TSRS C0G1602B

=) =

-

-

-

-

*/
*/

2SSy

IR TF FFoooo
2SSy

R TF FFoooo

*/
*/

2SSy

IR TF FFoooo
2SSy

MR TF FFoooo
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