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~PREOREE, S HEEE K 128%64, FAHCEE GUI-LCD TR BT Pus S E@ i ik A GUI &2 H 248, K5
O F N SSDI315 it Fr, SRR 12C S @ (E A1 SPIl/E, IF # 3E i@ 0 A, SR B 45 I 3 )
GT21L16S2Y #FE, (¥ GB2312 EAFRTMA 12X12 miFER 16X16 5T R ASCI 455
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3. EARHE ) \
No Items Parameter
1 LCD size
2 Number of Dots
3 Active Area
4 Dimensional Outline
5 Pixel Pitch mm
6 Pixel size mm
7 Duty
8 D1splay ode
9
10
11 Mb
12
13 12C/SPI
14 SPI
15 -40- +70°C °C
16 -40- +85°C °C
%6 03k 28 I
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4208 X
5 B 5% | ThEEULHA
1 GND e ov
2 C2N FETEE HAE
3 C2p FETE AR
4 ClP FETE R AR
5 CIN BTt R A
6 VCC NC
7 GND i ov
8 BS0 Won IR BEE BS0=0 BSE=0 (SP
9 BS1 s BT E BS0=0 BS
10 CS Fride, fRH-FIEAF
11 RESET SAL, R F?El%‘
12 D/C#/SA0 | SPI: %ufli/m 445 1
13 VDD OLED fit
14 DO(SCL) SN LR e
15 DI(SDA IN) | 24 1’4: SPI 1,
16 D2(SDA_OUT) | # 1§ |
17 IREF i H
18 DI ;
a®

GT-GUT LCD 0. 96 ~J ¥ Ak 2

P

=



R e 2 AR R A

5.F U
5.1 tRIRS %
Item Min | Max | Unit Condition Remark
Supply Voltage (Vob) -03 4.0 Vv Ta=25°C
Supply Voltage (Vpar) -0.3 6.0 A%
Supply Voltage (Vcec) 0 18 \%
Operating Temp. -40 70 °C
Storage Temp -40 85 °C
*5-1
Note:

(1) Maximum ratings are those values beyond which dagg may occur.

(2) The defined temperature ranges do 1 aximum withstood

temperature of the polarizer should be 80 °

N

5.2 SRR
Symbol Parameter Test Condition Min Typ | Max |Unit
Voo QW T2=25°C 1.65 | 33 | 35 |V
Vaar Ta=25°C 3.0 3.6 4.5 A%
Vee Ta=25°C 7.5 16.5 A%

IOUT = 100uA, 0.9%*

Y 3.3MHz VDD - vbb ¥
IOUT = 100uA
O ’ 1%
utput Level 3 3AMHz VSS 0.1*VDD| V
Logic Input Level 0.8* VDD | V
§Ic nput Lev VDD
Vi Low Logic Input Level - VSS - 10.2*VDD| V
#* 52
% 8 Ul 3t 28 I
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5.3 ¥ SR THIAR Th#E

Parameter Min Typ. Max Unit Comments
Normal mode current consumption - 32 35 mA All pixels on (1)
(IBAT) (Charge Pump) 20% pixels on (1)

IDD sleep mode current

ICC sleep mode current

Pixel 100
Luminance(Charge Pump)
CIEx (White) 0.24
CIEy (White) 0.28
Dark Room Contrast 2000:1
Viewing Angle 160

Response Time

(1) Normal mode condition : (Charge Pump)
- VBar=3.6V
- Contrast setting : 0XAF
- Charge Pump Setting:0 ~
- Frame rate : 105Hz

- Duty setting : 1/64

(2) Sleep mode condition :
When send Oxae comma i ff an mory data will be maintained.
(3) Wake up condition :

When send 0x i rned on.
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All Pages Of This Edition Approved ReV. PESCRIPTION REVISER | DATE
Signature:| | Date: | e ot Taong | 202082
26.7:0.2
25.7+0.3(Polarizer) 0.5
- = 23.74 (V/A) 1.48 1.41£0.1(W/0 Handler)
22 = 21.74 (A/A) (2.48) $ 0.7£0.1
x L t _ ._nW\_uEmrilyﬂa}Um PIN SYMBOL
g 1 T T I 1 GND
k- \m \ﬂJ _ 2 c2N
Psgs . : &
£ &2 128x64 Dots (0.96") 4 Ll
m m m 2z Dots Detail 2 CIN
&5 3 R | Scale 10X w o
Al k | — Single tape g u5h
~ MNW\M\ I\W\ M .‘ 9 BS1
b 10 csB
7 1 RESET
12 bc
2 _ _ 13 VDD
S T X 1 Tl S 2R = el
E N TCAF X 3 = o
v w SEG & COM Layout 16 DB2
& 17 IREF
‘TJ 24 Contact side Contact side o CUSALSE
f 19 GND
20 SCK(GT24)
-t W=0.45%0.03 21 GND
0.609£0.05 —H+— P0.7x(24-1)=1 22 VDD(GT24)
17.202+0.07 23 CS#(GT24)
24 DO(GT24)
P=0. 7% (24-1)=16. 1
Specifications:
1. Display : OLED(WHITE). N “_u _ = 4ﬂ N2 IN =
2. OPERATING TEMP: —40°C TO 70°C. ,\M N [a] U_( R D H
3. STORAGE TEMP: —40°C TO 85°C.
4. Aperture Rate: 78% Unspecified | 1020 | UNITS:mm | DATE: | MODEL NUMBER :
. . 2 - " SHEET: 10F1
5. Drive IC: SSD1315 DESIGN  BY: LIUGONG | 2023-8-26 GT-GL128640096 @V m
m CHECKED BY:

FPC P/N: HP12864-368 FPC—AD

APPROVED BY:

DO NOT SCALE THIS DRAWING.

PROJEGTION

SCALE:
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7.1 SP1 @15

7.1.1 SPI @ EEEHE

A SPIE[EBIFE A AL SPL, Gn’ 7 % A A SPI 75 E42 2k SPI IKk3). K] 7-14

PD15 SDA
PD13 DC
PD14 SCL
PD7 CS
PCE RESEL

7.1.2 SPI ;@S F H &

PR N
SPI:(4-wire Serial )1@

emmmmmmmmm——e————aoo
I I
| RS
' i
I : 2N 3 LUF/ 25V cop |
+ , i CIN v /257 cip !
: C2N H :
: cop
1 > CIP O P P N -
a 2 CIN
g VeC
e e e e e e T
L] BSO : 200k 1
I Rl 300K
' ‘-'0 >>: BS1 IREF oyt :
s
y O s e :
(=L 18 BS0 [y Riaan 084
| B S VD02 6 :
' l; >; i
' SDA_IN L
‘ ) [6 2] s ETE@IWIEE :
Ll & _____________________________
! o DI(100) a
20 CLK
: 21 G AN :
| 2 v R BT LS -
i sz
| 21 1 Dod1o1) :
1
24-r-'Pcw._s___ ________________________________ 4
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71.3 BERRE

HETF R, B, THS K
BT RBABE LR .

Witatkspi 51, 40’5 Blspi

HEREREAEESLSE Q@
%

B A FAE R i B AT iR
SSD1315:%: ;1 IC

HITERIR MY, BRERER

B EREALBE 1C A R8T TN

7.1.4 SPI IXshE P

dat
SendDataSPI(
i

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

b
R

LCD_SCL_LOW;
if( (dat&0x80)!=0){
LCD SDA_HIGH;

jelse{

GT-GUI LCD 0. 96 ~} ¥ fifs2H 012 70 4k 28 W
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LCD SDA LOW;

dat<<=1;
LCD SCL HIGH;

command

WriteComm( command)

LCD CS LOW;
LCD RS LOW;
SendDataSPI(command);
LCD _CS _HIGH;

WriteData(
LCD CS LOW;
LCD RS HIGH;

SendDataSPI(data);
LCD CS HIGH;

OLED_init(

lcd port_init();

delay ms(1);

J

J

)

delay ms(100);

GT-GUT LCD 0. 96 ~}¥i ffkisH
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WriteComm(@OXAE);
WriteComm(©xD5);
WriteComm(0x80);
WriteComm(©xA8);
WriteComm(©x3F);
WriteComm(©xD3);
WriteComm(0x00);
WriteComm(0x40);
WriteComm(©x8D);

WriteComm(0x14);
WriteComm(©xAD);
WriteComm(0x20);

WriteComm(©xAl);
WriteComm(©xC8);
WriteComm(©xDA);
WriteComm(©x12);
WriteComm(0x81);
WriteComm(@©XOF);
WriteComm(@©xD9);
WriteComm(@OxF1);
WriteComm(©xDB);
WriteComm(0©x30);
WriteComm(©xA4);
WriteComm(@OxA6);

WriteComm(OXAF);
lcd_address( column)
column=column-1;

page=page-1;

WriteComm(@xbo+page);
WriteComm( ((column>>4)&0x0f)+0x10);
WriteComm(column&exof);

full display( color)

datal,data2, i,j;
datal = color >> 8;

GT-GUT LCD 0. 96 ~}¥i ffkisH
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for(i=0;i<8;i++)

{

data2 = color;

lcd_address(i+1,1);
for(j=0;3j<64;j++)
{
WriteData(datal);
WriteData(data2);

uint8_t OLED_GRAM1[128][8];

OLED_Refresh_Gram(

uint8 t i,n;

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

{
WriteComm (©xBO+i);
WriteComm (©x00);
WriteComm (©x10);

for(n=0;n<128;n++)
WriteData(OLED_GRAM1[n][i]);

OLED DrawPointl(uint8 t x,uint8 t y,uint8 t t)

uint8 t pos,bx,temp=0;
if(x>127]||y>63)return;
pos=7-y/8;

bx=y%8;

temp=1<<(7-bx);
if(t)OLED_GRAM1[x][pos]|=temp;
else OLED_GRAM1[x][pos |&=~temp;
OLED_Refresh_Gram();

GT-GUT LCD 0. 96 ~}¥i ffkisH
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7.2 12C B2

7.21 12C B5EEHE

WA 12C 7R bE RS, WIFHK D2 5 D1 &R KAE N SDA ik 5| f
PRSI IE Y SAO MHBHEIRPEAE A, ABIFERARAE B 7-4 o4 12C 15 &K,

Ji DC %df i &

PD15 SDA

PD14 SCL

PD13 SAO

PCY7 RESET
722 R2CEERER \‘ O\

FHERRES
LUF/ 25¥

Co ! IR/ 25 czp
CIN B_..Le_ ..uﬂzéx;.gcw

1
2 s C2H
B] o1 c2p
4 () W e sssscsssassssssesses =}
5 &1 CIN
[ 1 VCC
ol Y O b ittt =
B s BSO
: T O [ REI H0K :
- t? >>: 0 Bs1 I L3 il !
| RESET > |
i RE 1 sA0 BS0 o 'W"vm | :
i B 1 VDD 8Y = VWY i
1 :.’ & ] ScL 1
I A =
[ | SDA Ea’ ] \ﬁﬁfﬂnﬁ'ﬁ e :
e _a;wf_ __________________________
r T e . . . A
il i bl (100) L
1 il -l i
I P et W A
| [2 a SRR FIETRILE :
P 54 I
1 2 DodIan 1
1 1
A FAE o e e e e e ———— e a
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723 BERRE

HETT R, B, TES K
BT RN BE IR 2%

WIURALI2CE| B, 4’5 12CH P ‘
BERBNBHER LS SR

a

5 i RIAH R B4Rk
SSD1315:t5 A IC

o PN

BITERI GRS, BRBRIER
il

Qe

12C K50 bR A2 IR

FREVIEL IC 4

IIC delay(

ule t=90;
while(t--);

GT-GUT LCD 0. 96 ~}'3i fmfsize % 17 50 3k 28 I
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I2C_Start(

OF

OF
IIC_delay();

OF
IIC_delay();

0
IIC_delay();

I2C_Stop( )

(s

OF
IIC_delay();

(s

T2C_WaitAck(

0
IIC_delay();

0
IIC_delay();

0
IIC_delay();

Send_Byte(u8 dat)

u8 i;
for(i=0;i<8;i++)
{

if(dat&ex80)

{

telse{
}

IIC_delay();
OF

GT-GUT LCD 0. 96 ~}¥i ffkisH
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dat<<=1;

OLED_WR_Byte(u8 dat,u8 mode)

I2C_Start();

Send_Byte (0x78);

I2C WaitAck();
if(mode){Send_Byte(0x490);}
else{Send_Byte(0x00);}

I2C WaitAck();
Send_Byte(dat);

I2C WaitAck();

I2C_Stop();

OLED_Init(

IIC Init();

OF
delay ms(200);

K
OLED_WR_Byte (OXAE,
OLED_WR_Byte (0xD5,
OLED_WR_Byte(0x80,
OLED_WR_Byte (OxAS8,
OLED_WR_Byte (0x3F,
OLED_WR_Byte(0xD3,
OLED_WR_Byte (0x00,
OLED_WR_Byte(0x40,
OLED_WR_Byte (0x8D,

OLED_WR_Byte(0x14,
OLED_WR_Byte (0xAD,
OLED_WR_Byte(0x20,

OLED_WR_Byte(0xAl,
OLED_WR_Byte(0xC8,
OLED_WR_Byte (0xDA,

GT-GUT LCD 0. 96 ~}¥i ffkisH
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OLED_WR_Byte(0x12,
OLED_WR_Byte(0x81,
OLED_WR_Byte (OXCF,
OLED_WR_Byte(0xD9,
OLED_WR_Byte(OxF1,
OLED_WR_Byte (0xDB,
OLED_WR_Byte(0x30,
OLED_WR_Byte(0xA4,
OLED_WR_Byte (0xA6,

OLED_WR_Byte (OxAF,

lcd_addr( column)

column=column-1;
page=page-1;

OLED_WR_Byte(0xbe+page, );
OLED_WR_Byte(((column>>4)&0x0f)+0x10,
OLED_WR_Byte(column&oxef, )E

full display( color)

datal,data2, i,j;
datal = color >> 8;
data2 = color;
for(i=0;i<8;i++)
{
lcd_addr(i+1,1);
for(j=0;3j<64;j++)
{
OLED_WR_Byte(datal,
OLED_WR_Byte(data2,

uint8_t OLED_GRAM1[128][8];

OLED_Refresh(

u8 i,n;
for(i=0;i<8;i++)

GT-GUT LCD 0. 96 ~}¥i ffkisH
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OLED_WR_Byte (0xb@+i,
OLED_WR_Byte(0x00,
OLED_WR_Byte(0x10,
I2C_Start();
Send_Byte (0x78);

I2C WaitAck();
Send_Byte(0x40);

I2C WaitAck();
for(n=0;n<128;n++)

{

Send_Byte(OLED_GRAM[n][i]);
I2C WaitAck();

}
I2C Stop();

OLED_DrawPoint(u8 x,u8 y,u8 t)

ug8 i,m,n;

i=y/8;

m=y%8;

n=1<<m;

if(t){OLED_GRAM[x][i]|=n;}

else

{
OLED_GRAM[x][1]=~OLED_GRAM[x][i];
OLED_GRAM[x][i]]=n;
OLED_GRAM[x][1]=~OLED_GRAM[x][i];

}

OLED_Refresh();

5 KRy, X AR .
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8.1 SPI @13

8.1.1 5N
K 8-1 J& i@ SPI &R, 76/ H] SPIiE S, HOLD 3| IAI WP 752 4% 2K
%
Eh:iiil

HOLD
WP
PBG 5
PBS8 DO
PBS DI
PBY
8.1.2 GUI & K154 \Q
BSEH F51 F52 FH5 FH6 T—1=F5
== 06h
Sk 04h
ERSEEE 05h (S7-S0)
EREGEES 01h S7-50
AR 03h A23-A16 A15-A8 A7-A0 D7-D0 T—tFH “hi
i 0Bh A23-A16 A15-A8 A7-AO = D7-D0 ]
Ry 3Bh A23-Al16 A15-A8 AT-A0 ==t D7-D0 S0 a—
EE 02h A23-Al16 A15-A8 AT-A0 D7-DO T—iFs BHR256 0
HERR(64k) D8h A23-Al16 A15-A8 AT-AO
BXIER(4k) 20h A23-Al16 A15-A8 AT-AO
i EEERR C7h
HhE/ERHID 90h =1 lrasaswl 00h M7-MO

K 8-2 #RAFAE S a4, MR SNBSS %

&
N
N
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H
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8.1.3 SPI e 7

spi_byte write( data)

brxbuff;
spi_i2s_dma_transmitter enable(SPI4,
spi_i2s_dma_receiver enable(SPI4,
spi_i2s_data_transmit(SPI4, data);
while(spi_i2s_flag get(SPI4, SPI I12S RDBF FLAG) == RESET);
brxbuff = spi_i2s data receive(SPI4);
while(spi_i2s_flag get(SPI4, SPI I12S BF FLAG) != RESET);

return brxbuff;

spi_byte read(

return (spi_byte write(FLASH SPI DUMMY _ BYTE));

pbuffer
read_addr
length

spiflash_read( *pbuffer, read addr,

FLASH CS LOW();

spi_byte write(0x03);

spi_byte write(( )((read_addr) >> 16));
spi_byte write(( )((read_addr) >> 8));
spi_byte write(( Jread_addr);

spi_bytes read(pbuffer, length);
FLASH CS HIGH();

GT-GUT LCD 0. 96 ~}¥i ffkisH
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erase_addr

spiflash_sector_erase( erase_addr)

spiflash_write enable();
spiflash wait busy();

FLASH CS LOW();

spi_byte write(0x20);

spi_byte write(( )((erase_addr) >> 16));
spi_byte write(( )((erase_addr) >> 8));
spi_byte write(( )Jerase addr);

FLASH CS_HIGH();

spiflash wait busy();

pbuffer
length

spi_bytes read( *pbuffer,

while(length--)

{
while(spi_i2s flag get(SPI4, SPI 12S TDBE FLAG) == RESET);
spi_i2s data transmit(SPI4, Oxa5);
while(spi_i2s flag get(SPI4, SPI 12S RDBF FLAG) == RESET);
*pbuffer = spi_i2s data receive(SPI4);
pbuffer++;

spiflash read id(
wrecelvedata = 0;

FLASH CS LOW();
spi_byte write(0x90);

GT-GUT LCD 0. 96 ~}¥i ffkisH
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spi_byte write(0x00);

spi_byte write(0x00);

spi_byte write(0x00);

wreceivedata |[= spi_byte_read() << &;
wreceivedata [= spi_byte read();
FLASH CS HIGH();

return wreceivedata;

8.1.4 FEEIRENIEFF

TR B AR SERF AR PRIBU 7 P A NI A5 P SR SCAE, SEDLEEAS R b SO rp 40 775 1 (134K 20N ’ A

r_dat bat( address, byte long,
*p_arr);
gt _read_data( * sendbuf , sendlen ,
* receivebuf, receivelen);

GT_Font _Init(

SR - A B & o N

address
DatalLen
pBuff

r_dat bat( address, Datalen,

spiflash read(pBuff,address,Datalen);
return 1;

sendbuf
sendlen
receivebuf
receivelen

gt _read_data( * sendbuf , sendlen ,
receivebuf, receivelen)

GT-GUT LCD 0. 96 ~}¥i ffkisH




Rl IE A TR R 7

is
OF
for(i = @; i < sendlen;i++)
{
spi_byte write(sendbuf[i]);
}
for(i = @; i < receivelen;i++)

{

receivebuf[i] = spi_byte_read();

(s

ZJEAE PR A b A BT GT_Font_init 7 ZEATAG LR KL, 3R (144
AR P A A P P 01 R A T VR RS () e B DR/ 1 P s I AT 7

page
column
text

display string 16( page, column,

i=20,j=20,k=0,w=0;
DZ Buff[32] = {0};
while(text[i] != @)
{
if(column > 128)
{
column = 1;
page += 2;
}
if(text[i] > ox7f){
gt 16 GetData (text[i],text[i+1],DZ Buff);
w = 16;
telse{
ASCII GetData(text[i], ,DZ_Buff);
w = 8;

for(k = 0; k < 2; k++)

{
lcd_address(page+k,column);
for(j = 0; j < w; j++)

GT-GUT LCD 0. 96 ~}¥i ffkisH




WriteData(DZ_Buff[k*w + j]);

}

column += w;

T BRI S DL R

main (

system_clock config();
nvic_priority_group_config(NVIC_PRIORITY_GROUP_ 4);
at32_board_init();

spiflash_init();

OLED_init();

GT_Font_Init();
display_string_16(1,1,"Hello, =iEFE");

while(1)
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