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I. Configuration of the 12C interface

1. Create a new project for the LPCXpresso804 board

Add the i2c driver:

SDK Wizard

i\ The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_LPCXpresso804' SDK.

. Configure the project

Project name:

Lab03

Use default location

Location:

Dey

Packages

© LPCB04M101JDH24
LPC804M101JDH20

LPC804M111JDH24

Components

Board

O Default board files

©  Project name suffix:

Project Type

O C Project C++ Project

Empty board files

Add or remove SDK software components

Operating Systems [Drivers

Drivers
Name
capt
clock
common
ctimer
dac
 gpio
v i
}iap
gt iocon
g} Ipc_acomp
g Ipc_crc
g mrt
pint
u
power_no_lib
| reset

X

Project Options.
SDK Debug Console
CMsis-Core

C Static Library C++ Static Library Copy sources
Import other files.
5]  Components selection summary
CMSIS Drivers | Utilities | Middleware | Board Components | Abstraction Layer | Software Components Name
=) > £ rivers
> £ Operating Systems
> E utilies

Description Version Info
CAPT Driver 2.1.0
Clock Driver 231
‘COMMON Driver 230
CTimer Driver 221

202
GPIO Driver 2.1.7
12C Driver 2.1.0
1AP Driver 204
10CON Driver 201
LPC_ACOMP Driver 210
CRC Driver 211
MRT Driver 203
PINT Driver 218
PLU Driver 2.21
Power Driver 2.0.0
Reset Driver 2,01

<8Back Next > Cancel

and name it eg Lab03.

[~

Semihost © UART

B8

Description  Versio Info

2. Go to Config Tools -> Open Pins. From the Functional Group menu select the
BOARD_InitlI2CPins preset, then activate it by selecting the flag icon on the
left. The window now shows the automatically configured lines connected to

12C interface:

© workspace_LPC804 - Lab03/source/Lab03.c - MCUXpresso IDE

0 @ @i oL ‘& ode » Functional Group  BOARD,Initi2CPins imBi¢ B Qi® oo Q im K@M O@
3 pins 53 (20 Peripheral Sgnals @QQC B = O & ovenview 1t [ Code preview [ Registrs =5
880 ww eelel ¥ Q > Configuration - General Info.
Label Idantifier Arduino UNO RS Cor SPI BOAR
CNeLI/CN3[SIPL CN3[9] (09)  PI00_18[..) PIEOAR i
cNBL2l/CNS 2] CNs12] (A1) PI00_16..] PI0O_16 Processor:  LPCB0
CNG[3|/CNSI3]PL oNsI3] (A2) PI00_17[..] PI0O_17 5 2o Part number: LPCB04M101J0H24
STICNS[4J/CNG4... LED_RE N84 04)  PIOD_13[..) PI0O.13 g g% 9 ¢ Core: Cortex-MoP
S2CNB(GI/CNG(5... LED GREEN:S2  CNE[6] (02)  PI00_121..] PIOO. 12 g | g & 8 =
(CNG[BI/CN1(10]/... DEBUG_SWD_RE.. CNA(3](RST)  PIOO_S[. PI0OS 23 28 3 =2 333 Cemib (BEmi
CNG[7J/CNBI7IIC... DEBUG_UARTTX  CNB[7] (O1); ON... PI0O_a[..] PI0O.4 g 88 22 3282888 8¢ SOK Version:  ksdk2_0
CNE[BI/CN1[4]/U... DEBUG_SWD_SW. 100.3(..] PI00.3
CNG(S]/CN1(2]/U... DEBUG_SWD_SW. PI00_2(..] PI00.2 > Cirs
CN[10}/CNB[3)... LED_BLUE CNBIS05)  PI00_11[..) PI0O_T1
CNB[1/VRI/CN. CNs[1] (A0) PI0_10]..] PI0O_10 v
Cnel121/CNBS) CNBISI (03)  PI00_21[..] PI00_21 Contigures i routing,inclucing functiona elsctricalpn
CN7(12)/oNa{10]. CNS[10)(0B)  PI00_20[..] PI00_20 propartes, votage/power rals, and ru-ma pi confguration
CN7[1TI/CNS (8] CN3[8] (D10)  PI0O_15[..] PI0O_ 15 Acw AXD  CWT  CTMEO | DA GPO
CN7[10]/CNSS) CN3[S] (D13); CN... PIO0_1[..] PI0O. 1 “co 21 s PNt w swo
CN7IslICNS B)R CN3[6] (D12)  PI0O_SL.] PI0O.9 EEEE Gy — — ®a
CNTIBIICNITTIR NS ©11)  PI0O_8L.] PIO08
CN77112PSRST]. v Generated code
aND
CN7ISI/CN3L2IL... 12€_SDA CN3[2] (014); CN... PIOO_7[.] PIOO7  PIOO_7]. & Updata cods sasbled
(41997 B boardipin_muxc
PIOO_O/ACMP_I1 _ CN7[3J/CNB[8]/J.. DEBUG_UART_RX CNe[s] (00)  PIOD_OL.] PI00.0  PIOO.OL. (- [FEEDTIONERES = TSTRA 20 prEer
CN7I2J/CNaII... 12.SCL CNS[1](D15)  PI0O_14[..] PI0O_14  PIOO_1a] B bosrafpin_muxn
PI00_19DACOUT  CN7(1}ICNBL2IPL. CN8[2](08)  PIOO_19(.] PIOO19  PIOO_1S[.
v Functional groups
599336338 34g3
:9¥5:488583¢§¢3 B souo e
35 g 5 [ BOARD_InitLEDsPins
g g g A
g 2 g 3 [ BOARD_InitDEBUG_UARTPins.
o [P BOARD_InitSWD_DEBUGPins.
g
= [ soARD_nit2cPins
PP BOARD_IntBUTTONsPins
5} Routng Detats B0 L et
Fins| [Signals] o
Ruting otas or BOARD_ 2 @ m
#  peripheral  Signal Artow Routed pinfsignal dontfior  Direction_ GPIO il state Modo. vert Open drain  DAC Modo i =
25 o L [23]PI00_14  CN7[2]/ONS(1]12P4[PIOD_12 SCL Nt Specified n/a Pullup Disabled Disabled & Problems 32 BlY|= o
20 2o oA [201PI00 7 CN7[SI/CNBI2JUP23/CNSI4PIOO._7 12C_SDA Mot Specifed n/a PullUp Disabled Disabled
Lovel Resourco Issue
Waring  USARTO Peripharal USARTO s not intia
s Waming  12C0 Peripharal 1200 s not iniilized
Labo3 O Nxp LeCBOZ- (Lab03)
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3. Go to the Clocks tab and then double-click on the FRO_OSC block and
change the FRO_OSC to 30 MHz clock:

=@ e

© workspace_LPC804 - Lab03/source/Lab03.c - MCUXpresso IDE

nnnnn

\\\\\\\

\\\\\\\

\\\\\\
\\\\\
\\\\\\\

capreLksaL

euourseL

cuouo

......

prerey

o>
FREOMUL FRB0_OV. ok,
— S 1o [y
(M (B o
= 125 -
oo
o
TN
>
ek
ot
&

uuuuuu

VAAR | Group  BOARD_BootClockFRO18M My B Qi® v o
m % -+ Q Q3 @ E svsconfoos
y
H
dy prroeces
Sy
srecion Syomclck
= DS s e

---------

Qs A®U¢ O

ccccccccc =a
T@aAan
2 protiems 3 B[V =05

...................

4. Next double-click on the I2ZCOCLKSEL block and set the main_clk (15 MHz)
clock:

main_clk

FRGOCLKSEL
h 15 MHz

FRGO_MUL

FRGODIV — i
] 1Mz

UARTOCLKSEL
fro
main_clk

inactive
frg0_clk

256

fro_div

1256

rg0_clk

fro UART1CLKSEL
main_clk
rg0_clk
fro_div

- 12C0CLKSEL
—

main_clk

—pd |15z
frg0_clk

Inactive

UARTCLKO clock
Tnactive

UARTCLK1 clock
Tnactive

fro_div

12C1CLKSEL
fro

main_clk

Inactive
frg0_clk
fro_div

SPIOCLKSEL
fro

main_clk
frg0_clk

fro_div

Inactive

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653

12CCLKO clock
o
1 »5 MHz

inactive

SPICLKO clock
Tnactive
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5. Go to the Peripherals tab and then click on Peripheral drivers and select 1I2C
from the list:

My @ @ Lebos v A [B) Update Code + Functional Group  BOARD_InitPeripherals. -1 2 G Qi@ GG M Q i®m A®MOM
W Components 52 | f? Peripherals = O | 4 ovenview 52 [J) Code Preview =8
> Configuration - General Info
v Configuration - HW Info
Processor: LPC804
Part number: LPCBOAM10100H24
Core:  Cortex-MoP
Board: LPCKpressos0a
SOK Version:  ksdk2_0

(+]
Al -

> Project

v Peripherals

Configues the ntalza @ ¢ @ Select configuration component
beoffered  Supported by the SDK package [¥'

Configuration component Companent description category
© Gonerated cod L < ol
erated code 5 cRe CRC engine (CRC)
 Update cods snabled 5 CTIMER Standard counterftimer
B bosrcperipharsisc & DAC Digital o Anaiog Converter (DAC)
crio General Purpase 1/0 (GPIO)
B bosrdjperipherais.n 2 Inter-Intograted Circuit (12C)
& MRT Multi-Rate Timer (MRT)
v Functional groups 5 PINT Pin nterrupt and pattorn match (PINT)
g 5P Programmable Logic Unit Peripheral drvers (Device s
BOARD.InitPeripherals
P cormo.tntvorpherss @ o m Seriaperiphral nterace (57 Pephoral divers (Dovica s
UsaRT (wsaRT) ©

~ Other tools

@ ‘ Open SDK components manager Cancel ‘_‘

) Problems 3 BlY =0
Lovel * Resource Issue origin Torget Type

% Waming  USARTO Peripheral USARTO s not intalzed  Pins:BOARD_IN{DEBUG_UARTPins  Peripherals: BOARD_InitPeripherals  Validation

G Waming 1200 Peripheral 12C0 s not niialized  Pins:BOARD_Initi2CPins. Peripherals: BOARD_nitPeripherals  Validation

Labo3. O NXPLPCBO4® (Lab03)

6. Selectthe I2CO0 interface and change the default baud rate to 400000 bps:

[ 12c0 2 -0
Inter-Integrated Circuit (12C) (peripheral drivers (Device specific)] s @

Custom name

Name |2C0
Mode Polling ¥ | Peripheral 12C0 v
v 12C general configuration Preset Custom... v
12C mode Master mode o
Clock source 12CO clock - BOARD_BootClockFRO18M: 15 MHz, BOARD_BootClockFRO24M: Inactive, BOARD_BootClockFRO30M: Inactive v
Clock source frequency 15 MHz (BOARD_BootClockFRO18M) v
“ Master configuration
Enable master mode
Baud rate in bits per second | 400000 |

Enable internal timeout function

Then click Update Code to generate the 12C configuration code.
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Il. Display library

1. Right-click on the source folder in workspace and select New->Header File,
as in the picture below:

=i /- Biw K4
[ Project Explorer 53 | 1i!i Registers # Faults % Peripherals+ = B | [¢ Labo3.c 8 [¢ mait
& L 2| 23 % ANY DIRECT,
. Sl ®- 8 35 T (ncLuome,
v (£51ab03 <Debug> 25 * LOSS OF USE
> & Project Settings 26 % ANY THEORY
> §¥ Binaries 27 * (INCLUDING
> Glincludes %g :/SOFTWARE, E
> BeMsis 30
> (2 board 316 /xx
> (#component 32 x efile Le
> (2 device 33 * @brief Ag
> (Sdrivers o I
35 #include <stdi
; oo,
> [gLat > | [ Project... nperi
> [¢sen GolInto . upin,
> (@startu LT File f;g;
> (Sutilitie  Open in New Window B Board SDK Wizard... nfsl
v ?D"Z“’ Show In W > | [Y File from Template inser
oz
N go‘" Show in Local Terminal > (9 Folder inser
> Edev i o
> Gt [E Copy #C | @ Class "
> sl ([ Paste
> (&sta % Delete = | [¢] Source File void)
i g‘::: Source > &9 Source Folder it be
fiitar Move.. [€] C/C++ Project —;:3
s ++ Project -
#4lak Rename... r2 ! CInit
Hhiat = DARD,
o Example... <
Lat @3 Import... B 1;;&:
Lomal .4 Export... [ Other... N T
L®obj - e
[ 50U Build Project 60 PRINTF ("He
38 Labo3 61
- 2] Refresh 62 /% Force 1
U Quickstart P =8 63 volatile ¢
Index > 64 /* Enter
i 65 while(1) {
X :A_CL Build Targets > 66 i+
"9I°¢  Resource Configurations > g;' /* E;
~ Create oril
Profiling Tools > ?3 —nn
Restore from Local History... ;% N return @ ;
Utilities. >
) Tools > (@ Installed SDKs [T] P
™ BUlYOUT 0 Validate
1 Bu : GUI Flash Tool console for
7 @ Run C/C++ Code Analysis ( 96) at 00003D00:
Team > (97) at 00003080:
. ~ ( 98) at 00003E00:
~ Debugyou Compare With > B-EH-HE- ( 98) at 00003ES0:
Source > (99) at 00003F00:
4 De (100) at 00003F80:
15 Properties Sectors written: 1€

~ Miscellaneous

2. Setname oled.h:

Header File

| Source folder:
Header file:
]

Template:

Erased/Wrote sector
Closing f}ash drive

New Header File

Create a new header file.

Lab03/source

| oled.h

Default C header template

Cancel

40

Browse...

Configure...

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653
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3. Next, Right-click on the source folder in workspace and select New->Source

File, as in the picture below:

et &/ @Y (Bl ® ;
[ Project Explorer 53 | 1i!f Registers 4 Faults ., Peripherals+ = B | [g Labo3.c K [ mair
==k L 8| 23 ANY DIRECT,
. 8i%/v ®- 24 (INCLUDING,
v 155Lab03 <Debug> 25 % LOSS OF USE
> @ Project Settings 26 % ANY THEORY
> 4 Binaries 27 * (INCLUDING
> @l Includes gg M /SOFT“’ARE' £
> (BcwMsis 30
> (2 board 316 /¥x
> (% component 32 *efile Lz
> (B device 33 * @brief A
> (B drivers 34 %/
35 #include <stdj
. “hoat
> [gLak > | [ Project... “pers
> [¢sen GolInto . "pin_
> (@startu) L7 File Sg;
> (Butilite  Open in New Window ¥ Board SDK Wizard... "l
v )B?“:'g Show In CstW > | [¥ File from Template inser
02 -
N gmr Show in Local Terminal > (9 Folder inser
> (=dev »
> G Copy (¢ Gf Class "
> sou Paste gV |h Header File
> Gra X Dee ® voie
; g:": Source > &Y Source Folder it be
»a 3 Move Init
HLak [€ C/C++ Project ~Init
A4Lat  Rename... F2 _Init
I OARD,
Example... ikt
2 Import... = - it Fe
s ~ _Init
Lemal .4 Export.. [ Other... N
L&obj v ez
Losou  Build Project gg PRINTF (""He
Labo3
@ Lobo3 %] Refresh = 62 /% Force 1
U Quickstart P =8 63 volatile s
Index > 64 /* Enter
65 while(1
:VI_CL Build Targets > 66 113;{
"01e¢ Resource Configurations > gg‘ /% 'E;
~ Create oril
Profiling Tools > o y —n
Restore from Local History... ;; ) return @ ;
Utilities >
) Tools > (@ Installed sDKs  [[] P
~ Build your ] Validate
1 Bu 5 . GUI Flash Tool console for
7ol %7 Run C/C++ Code Analysis ( 96) at 00803000
Team > ( 97) at 00003D80:
- 98) at 000@3E00:
~ Debugyou Compare With > B-EH-HE- E 98; at 00003ES0:
Source > ( 99) at 00003F00:
1% De (100) at 00003F80:
s . Sectors written: 1€
L2 Erased/Wrote sector
= Misce Closing flash drive
[ ] [ ] New Source File
|
| "
Source File »
)
Create a new source file. C
Source folder: Lab03/source Browse...
Source file: | oled.c |
Template: Default C source template 8 Configure...

Cancel
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5. Go to the oled.h file and add the code as below:

#ifndef OLED_H_
#define OLED_H_

#include "fsl_i2c.h"
#include <stdlib.h>

#define I2C_MASTER_SLAVE_ADDR_7BIT 0x3C

#define _ SET_COL_START_ADDR() {OLED_Write_Byte(@x02, OLED_CMD); OLED_Write_Byte(@x1@, OLED_CMD);}
#define OLED_CMD )
#define OLED_DAT 1
#define OLED_WIDTH 128
#define OLED_HEIGHT 64

#define OLED_PAGES (OLED_HEIGHT / 8)
void OLED_Init(I2C_Type xbase);

void OLED_Display_On(void);

void OLED_Display_Off(void);

void OLED_Refresh_Gram(void);

void OLED_Clear_Screen(uint8_t fill);

void OLED_Puts(uint8_t x, uint8_t y, char xtext);

#endif /+ OLED_H_ */

6. Go tothe oled.c file and add the code as below:

#include "oled.h"
static void OLED_Write_Byte(uint8_t chData, uint8_t chCmd);

I2C_Type *I2C_base=NULL;

static uint8_t s_chDispalyBuffer [OLED_WIDTH] [OLED_PAGES];
static uint8_t cmd_buff[2];

const unsigned char FontSystem5x8[]=

0x00,0x00,0x00,0x00,0x00, /+ Space */
0x00,0x00,0x4f,0x00,0x00, /x ! x/
0x00,0x07,0x00,0x07,0x00, /* ' *x/
0x14,0x7f,0x14,0x7f,0x14, /* # %/
0x24,0x2a,0x7f,0x2a,0x12, /* 0x */
0x23,0x13,0x08,0x64,0x62, /* % */
0x36,0x49,0x55,0x22,0x20, /* & */
0x00,0x05,0x03,0x00,0x00, /* ' */
0x00,0x1c,0x22,0x41,0%x00, /* ( */
0x00,0x41,0x22,0x1c,0x00, /* ) */
0x14,0x08,0x3e,0x08,0x14, /* // */
0x08,0x08,0x3e,0x08,0x08, /* + */

0x50,0x30,0x00,0x00,0x00, /* , */
0x08,0x08,0x08,0x08,0x08, /x — */
0x00,0x60,0x60,0x00,0x00, /x . */
0x20,0x10,0x08,0x04,0x02, /*
0x3e,0x51,0x49,0x45,0x3e, /*
0x00,0x42,0x7f,0x40,0x00, /*
0x42,0x61,0x51,0x49,0x46, /*
0x21,0x41,0x45,0x4b,0x31, /*
0x18,0x14,0x12,0x7f,0x10, /*
0x27,0x45,0x45,0x45,0x39, /*
0x3c,0x4a,0x49,0x49,0x30, /*
0x07,0x71,0x09,0x05,0x03, /*
0x36,0x49,0x49,0x49,0x36, /*
0x06,0x49,0x49,0x29,0x1le, /*x
0x00,0x36,0x36,0x00,0x00, /x : *x/
0x00,0x56,0x36,0x00,0x00, /*
0x08,0x14,0x22,0x41,0x00, /*
0x14,0x14,0x14,0x14,0x14, /*
0x00,0x41,0x22,0x14,0x08, /*
0x02,0x01,0x51,0x09,0x06, /*
0x3e,0x41,0x5d,0x55,0x1le, /*
0x7e,0x11,0x11,0x11,0x7e, /*
0x7f,0x49,0x49,0x49,0x36, /*
0x3e,0x41,0x41,0x41,0x22, /*
0x7f,0x41,0x41,0x22,0x1c, /*
0x7f,0x49,0x49,0x49,0x41, /*
0x7f,0x09,0x09,0x09,0x01, /*x
0x3e,0x41,0x49,0x49,0x7a, /*
0x7f,0x08,0x08,0x08,0x7f, /*
0x00,0x41,0x7f,0x41,0x00, /*
0x20,0x40,0x41,0x3f,0x01, /*
0x7f,0x08,0x14,0x22,0x41, /*
0x7f,0x40,0x40,0x40,0x40, /*
0x7f,0x02,0x0c,0x02,0x7f, /%
0x7f,0x04,0x08,0x10,0x7f, /*x
0x3e,0x41,0x41,0x41,0x3e, /*
0x7f,0x09,0x09,0x09,0x06, /*
0x3e,0x41,0x51,0x21,0x5e, /*x
0x7f,0x09,0x19,0x29,0x46, /*
0x26,0x49,0x49,0x49,0x32, /*
0x01,0x01,0x7f,0x01,0x01, /*
0x3f,0x40,0x40,0x40,0x3f, /*x
0x1f,0x20,0x40,0x20,0x1f, /*x
0x3f,0x40,0x38,0x40,0x3f, /*x
0x63,0x14,0x08,0x14,0x63, /*

CONOU A WNRESON
*
ey

XE<CHUOVIOTVOZErAUHIOTMMOUOWZE® VYV Il A=
*
~
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b

static voi

}

void OLED_
{

}

void OLED_]
{

}

void OLED_]
{

0x07,0x08,0x70,0x08,0x07, /* Y */
0x61,0x51,0x49,0x45,0x43, /* Z */
0x00,0x7f,0x41,0x41,0%x00, /* [ */
0x02,0x04,0x08,0x10,0x20, /* \ */
0x00,0x41,0x41,0x7T,0x00, /* | */
0x04,0x02,0x01,0x02,0x04, /* ™ */

0x40,0x40,0x40,0x40,0x40, /x _ */
0x00,0x00,0x03,0x05,0x00, /* = *x/
0x20,0x54,0x54,0x54,0x78, /*x
0x7F,0x44,0x44,0x44,0x38, /*
0x38,0x44,0x44,0x44,0x44, /*
0x38,0x44,0x44,0x44,0x7f, /*x
0x38,0x54,0x54,0x54,0x18, /*
0x04,0x04,0x7e,0x05,0x05, /*
0x08,0x54,0x54,0x54,0x3c, /*
0x7f,0x08,0x04,0x04,0x78, /*
0x00,0x44,0x7d,0x40,0x00, /*
0x20,0x40,0x44,0x3d,0x00, /*
0x7f,0x10,0x28,0x44,0x00, /*
0x00,0x41,0x7f,0x40,0x00, /*
0x7c,0x04,0x7c,0x04,0x78, /*x
0x7c,0x08,0x04,0x04,0x78, /*
0x38,0x44,0x44,0x44,0x38, /*
0x7c,0x14,0x14,0x14,0x08, /*
0x08,0x14,0x14,0x14,0x7c, /*
0x7c,0x08,0x04,0x04,0x00, /*
0x48,0x54,0x54,0x54,0x24, /*
0x04,0x04,0x3f,0x44,0x44, /*x
0x3c,0x40,0x40,0x20,0x7c, /*
0x1c,0x20,0x40,0x20,0x1c, /*
0x3c,0x40,0x30,0x40,0x3C, /*
0x44,0x28,0x10,0x28,0x44, /*
0x0c,0x50,0x50,0x50,0x3c, /*
0x44,0x64,0x54,0x4c,0x44, /*x
0x08,0x36,0x41,0x41,0x00, /*
0x00,0x00,0x77,0x00,0x00, /*
0x00,0x41,0x41,0x36,0x08, /*
0x08,0x08,0x2a,0x1c,0x08, /* <— */
0x08,0x1c,0x2a,0x08,0x08, /x —> *x/
oxff,oxff,oxff,oxff,oxff, /x x/

Y— AN XEI<CAHVW-TQTOSTI ~X—HITQ-HD QO T
*
S

d OLED_Write_Byte(uint8_t chData, uint8_t chCmd)

cmd_buff[@] = chCmd ? 0x40 : 0x80;
cmd_buff[1] = chData;

if (kStatus_Success == I2C_MasterStart(I2C_base, I2C_MASTER_SLAVE_ADDR_7BIT, kI2C _Write)) {

I2C_MasterWriteBlocking(I2C_base, &cmd_buff[@], 2, kI2C_TransferDefaultFlag);
I2C_MasterStop(I2C_base);

Init(I2C_Type *base)

I2C_base=base;

// simple wait

for(volatile int i=0; i<1000000; i++);
// SH_1106 configuration sequence
OLED_Write_Byte(@xAE, OLED_CMD);
OLED_Write_Byte(0x02, OLED_CMD);
OLED_Write_Byte(0x10, OLED_CMD);
OLED_Write_Byte(@x40, OLED_CMD);
OLED_Write_Byte(@xB@, OLED_CMD);
OLED_Write_Byte(@x81, OLED_CMD);
OLED_Write_Byte(@xFF, OLED_CMD);
OLED_Write_Byte(@xA1l, OLED_CMD);
OLED_Write_Byte(@xC8, OLED_CMD);
OLED_Write_Byte(@xA8, OLED_CMD);
OLED_Write_Byte(@x3F, OLED_CMD);
OLED_Write_Byte(@xD3, OLED_CMD);
OLED_Write_Byte(0x00, OLED_CMD);
OLED_Write_Byte(@xD5, OLED_CMD);
OLED_Write_Byte(0x80, OLED_CMD);
OLED_Write_Byte(@xD9, OLED_CMD);
OLED_Write_Byte(@x1F, OLED_CMD);
OLED_Write_Byte(@xDA, OLED_CMD);
OLED_Write_Byte(@x12, OLED_CMD);
OLED_Write_Byte(@xDB, OLED_CMD);
OLED_Write_Byte(0x40, OLED_CMD);
OLED_Write_Byte(@xAD, OLED_CMD);
OLED_Write_Byte(@x8B, OLED_CMD);

OLED_Clear_Screen(0x00);
OLED_Refresh_Gram();
OLED_Display_On();
Display_On(void)
OLED_Write_Byte(0x8D, OLED_CMD);

OLED_Write_Byte(@x14, OLED_CMD);
OLED_Write_Byte(@xAF, OLED_CMD);

Display_Off(void)
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OLED_Write_Byte(@x8D, OLED_CMD);
OLED_Write_Byte(0x1@, OLED_CMD);
OLED_Write_Byte(@xAE, OLED_CMD);
+

void OLED_Refresh_Gram(void)
{

for (uint8_t i = @; i < OLED_PAGES; i ++) {
OLED_Write_Byte(0xB@ + i, OLED_CMD);
__SET_COL_START_ADDR();
for (uint8_t j = @; j < OLED_WIDTH; j ++) {
OLED_Write_Byte(s_chDispalyBuffer[j][i], OLED_DAT);
+

+
void OLED_Clear_Screen(uint8_t fill)
{

for (uint8_t i = @; i < OLED_PAGES; i ++) {
OLED_Write_Byte(0xB@ + i, OLED_CMD);
__SET_COL_START_ADDR() ;
For (Uint8_t j = @; j < OLED_WIDTH; j ++) £
s_chDispalyBuffer[j]l[i] = fill;
}

}

void OLED_Puts(uint8_t x, uint8_t y, char xtext)
{

uint8_t 1i,j=0;
char c;

while(text[j] && j<21) {
c=text[j1-32;
for (i =0; i <5; i ++) {
s_chDispalyBuffer[x+i+(6xj)] [yl = FontSystem5x8[5xc+i];

}
s_chDispalyBuffer[x+i+(6x%j)][y]=0;
jH+;

7. Go to the main file of the project and add the code as below:

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"
#include "oled.h"

/%

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. *x/
BOARD_InitDebugConsole();

#endif
/* Initialize OLED *x/
OLED_Init(I2CO_PERIPHERAL);
OLED_Puts(30, 2, "Hello world");
OLED_Refresh_Gram();
while(1) {
+
return 0 ;

}
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8. Connect the display to the prototype board according to the diagram below:
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9. Build a project, program the microcontroller and check the operation.

10.Add more functions to the display library: OLED_Draw_Point,
OLED_Draw_Line and OLED_Draw_Bitmap.
11. Go to the oled.h file and add the code as below:

#ifndef OLED_H_
#define OLED_H_

#include "fsl_i2c.h"
#include <stdlib.h>

#define I2C_MASTER_SLAVE_ADDR_7BIT @x3C

#define __SET_COL_START_ADDR() {OLED_Write_Byte(@x02, OLED_CMD); OLED_Write_Byte(@x1@, OLED_CMD);}
#define OLED_CMD 0

#define OLED_DAT 1

#define OLED_WIDTH 128

#define OLED_HEIGHT 64

#define OLED_PAGES (OLED_HEIGHT / 8)

void OLED_Init(I2C_Type *base);

void OLED_Display_On(void);

void OLED_Display_Off(void);

void OLED_Refresh_Gram(void);

void OLED_Clear_Screen(uint8_t fill);

void OLED_Puts(uint8_t x, uint8_t y, char xtext);
void OLED_Draw_Point(uint8_t x, uint8_t y, uint8_t point);
void OLED_Draw_Line(uint8_t x@, uint8_t y@, uint8_t x1, uint8_t y1);

#endif /x OLED_H_ */
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12. Then add code to the end of file oled.c:

void OLED_Draw_Point(uint8_t x, uint8_t y, uint8_t point)
{
uint8_t pos, bx, temp = 0;

if (x >= OLED_WIDTH || y >= OLED_HEIGHT) {

return;
+
pos =y / 8;
bx =y % 8;

temp = 1 << (bx);
if (point) {

s_chDispalyBuffer([x] [pos] |= temp;
} else {

}

s_chDispalyBuffer[x] [pos] &= ~temp;
+
void OLED_Draw_Line(uint8_t x1, uint8_t y1, uint8_t x2, uint8_t y2)
{

uint8_t x, y;
int16_t addx, addy, dx, dy, P;

dx = abs(x2 - x1);

dy = abs(y2 - y1);

X = x1;

y =yl;

addx = (x1 > x2) ? -1 : 1;
addy = (y1 > y2) ? -1 : 1;

if(dx >= dy) {
P = 2xdy - dx;
for(intl6_t i=0; i<=dx; i++){
OLED_Draw_Point(x,y,1);

if(P < 0){
P += 2xdy;
X += addx;
Yelse{
P += 2x(dy - dx);
x += addx;
y += addy;
+
} else {
P = 2kdx - dy;
for(intl6_t i=0; i<=dy; i++){
OLED_Draw_Point(x,y,1);
if(P < 0){
P += 2xdx;
y += addy;
Yelse{
P += 2x(dx - dy);
x += addx;
y += addy;
+
+
}

13. Go to the main file of the project and add the code as below:

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"
#include "oled.h"

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. x/
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();
#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. *x/
BOARD_InitDebugConsole();
#endif
/* Initialize OLED */
OLED_Init(I2C@_PERIPHERAL);

uint8_t i=0;

while(1) {
OLED_Clear_Screen(0);
OLED_Draw_Line(@, i % OLED_HEIGHT, OLED_WIDTH, OLED_HEIGHT - (i % OLED_HEIGHT));
i++;

OLED_Refresh_Gram();
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return 0 ;

b

I1l. Exercises

1. Write your own functions that draw dashed lines and a circle:

void OLED_Draw_Dotline(uint8_t x1, uint8_t yl1, uint8_t x2, uint8_t y2);

void OLED_Draw_Circle(uint8_t x, uint8_t y, uint8_t radius);
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