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PROGRAMOWANIE SYSTEMOW WBUDOWANYCH

Biblioteka graficznego wyswietlacza 12C

I. Konfiguracja interfejsu 12C
1. Stwérz nowy projekt dla ptyty LPCXpresso804:
2. Nazwij projekt np. ZPSW_Lab02 i dodaj sterownik I2C:

[ ] ([ ] SDK Wizard
N #
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. 4 |

. Configure the project

Project name:  ZPSW_Lab02 © Project name suffix:

Use default location

Location;
Device Packages Board Project Type Project Options
© LPCBO4MI01UDH24 O Default board files O C Project ot Project SDK Debug Console  Semihost © UART
Empty board files CMsls-Core
LPC804M101J0H20 Py C Static Library ' C++ Static Library Coy sources
LPCBO4M111JDH24 Import other fles
Components =] Components selection summary BB

Add or remove SDK software components
Operating Systems [Drivers . CMSIS Drivers | Utilties | Middleware | Board Components | Abstraction Layer | Software Components

- Name Description  Versio Info
Drivers. % BB > £ rivers
> £ Operating Systems
> £ Utilities

Name Description Version Info
g cloc Clock Driver 231
g common CCOMMON Driver 231

g} ctimer CTimer Driver 221

ik dac
g gpio
v

0

Liocon

g Ipc_acomp LPC_ACOMP Driver

i Ipc_cre CRC

mrt MRT Driver 204

g pint PINT Driver 219

el PLU Driver 221
g3 power_no_lib Power Driver 200
g reset Reset Driver 212
M Deam i B ani 1 an1

<Back Next > Cancel [ Finish ]

3. Przejdz do Config Tools -> Open Pins. Z menu Functional Group wybierz preset
BOARD_Initl2CPins i aktywuj go przez zaznaczenie ikony flagi po lewej stronie:

e workspace_LPC55569 - ZPSW_Lab02/source/ZPSW_Lab02.c - MCUXpresso IDE
v @ G zPsw_Laboz v & Bv Code v Functional Grour] =] e G ™ GGy =g Q im X#@wme O
Pins 5% | &) Peripheral Sgnals T 8 Expansion Header @QAQG E=0 4 ownien 2 [ Codeprevien [ Registers =n
8E80 ww eee ¥ 1 a > Configuration - General Info
Pin Pin name Label denifor Arduino UNO R Cor SPI oo UsART ~ Configuration - HW Info.
1 PI00_18 CNBLI/CN3(91/PIOD cnss] (09) SPIOISCKL.] GPIOPIO018 USARTC Processor: LPC804
PI00_16/ACMP. 4/AL CNBL2/CNS[2]/Ua(1 ons(2] (&1) SPIOSCKL..] GPIOI00,16 USARTC

Part number: LPCB0AMI01JDH24.

PI00_17/ADC_9  CNB[3JCNS[3]/PIOC oNsi3) (A2) SPIOSCK(..] GPIOPIO017 USARTC
PIOO_13/ADC10  S1/CNB([4}/CN6[4]/DLED_RED;S1 cNB(4] (04) SPIOISCK(..] GPIOPI00,13 USARTC 5 R i MOP
PI00.1 S2(CNB(6)/CN6(5)/C LED_GREEN;S2  CNB[6] (D2) SPIOISCK(...] GPIOPIOO,12 USARTC g D% 9 Board: LPCXpresso804.
RESETNPION.S | CNG(GJCMI[IO]S3] DEBUG.SWD, RESE'CNA[S] (ST)  SPDSCK..] GPIOPI0DS USARTC H R P
PIOO_4/ADCT1  CNBI7JICNAI7]/CNS DEBUG_UART_TX  CNBI7] (D1); CNS(S) SPIOSCKL..) GPIOIO0.4  USARTC 2% o . 9n 5 5 5 8 8
SWCLKIPIOO3  CNS[B)/CN4]fUT[1 DEBUG_SWD_SWDC SPIOSCKL..] GPIOPIO3 USARTC g 8 8 5§ 8 g3 88 8 & 8 > Project
SWDIOPIO_2  CNB[SJ/CNIIZ]/U1[1 DEBUG_SWD_SWOI SPIO'SCKL..] GPIOPIOD2 USARTC E RS E R 'R R
PI0_11/ADC_6/WKT CN6[10]/CNBI[3]/D4) LED_BLUE cnels) (05) SPI0'SCKL..] GPIOPIOOT | USARTC I I e
o CNGHIVRI/CNS{1) cNs(1] (A0) SPIOSCKL..] GPIOPI00,10 USARTC SO
CN6[12)/CNBS1/PIO cnais] (03) SPIO'SCKL..] GPIOPIO021 USARTC proportes, volagelpower rals, and run-tme pin confguraton.
CNT[121/CN3I10)/PK SPIOSCKL..] GPIOPI00,20 USARTC
CoNTICNa BP0 SPIOSCKL..] GPIOI00,15 USARTC
CME CN7ITOJICNBIS]/ONE ; CNSI(SPIO'SCKL..] GPIOPIOO]  USARTC ACMP  ADCO AT CIMBO  DAD GO
CNTISJICN3IBIR1S] CON36] (D12)  SPIOSCK(..] GPIOIIO0S USARTC “izco ey LVLSHFT [ PINT oLy S0 @ a
CN7IBJ/CN3[7)/R20/ eNa(7] (o11) SPIOISCK(..] GPIOPI008  USARTC SR (R SN, CRESZINE CHISGANS N5
CN7ITIIPSIRITIVDL v Generated code
ono Update code enbled
IO o7 151/CN3(2)/ P25 126_SDA CN3I2] (D14); CNS[«SPIOSCKL..] GPIOPIO07 USARTC Y —
VREFP CNT(4I/JP7MCU_V E
PIOO_O/ACMP_I1_ CN7[3]/CNB[8]/JP2] DEBUG_UART_RX  CNB(S] (00) SPIO'SCKL..] GPIOPIODO USARTC boardjpin_muxh
oN7L2l/eNa(]PafiizC_SCL N3 (D15)  SPIOSCK(.] GPIOIPIOO14 USARTC - O = TEEERA 2D package U
PI00_19/DACOUT  CNZ[1JICNB[2/PI0 cNai2] (06) SPIOSCKL..] GPIOI0019 USARTC v Functional groups
B soARD_initpins
2949323 § 338333 P soaRo_nteEspins
§ 228 8 82 325 8 28 3 -
& 25 s = 5 2 ¥ BOARD_INDEBUG_UARTPins i)
g ¢ 2 g [ BOARD_InitSWD_DEBUGPins
“g’. M BoaRD_nitizcpins @)
£ [ BOARD_IitBUTTONsPins

v Other tools

3 Routing Detals 2= m-l'h m

Pins | Signals  Q

A Problems 53 BY-=08o
Routing Detis for BOARD_In XIS
& peripheral  Signal Arow Routed pinjsignal Label Udentfr  Direction  GPIO intal state Mode Invert Hysteresis  Opendrain  DAC Mode Lovel * Resource ssue
280 izco scL [231PI0014  CN7I2)/CNS[1/PAPIOO.14 12C.SCL ot Specifed n/a Pulup Disabled  Enabled  Disabled /o & Vi [USARTO Paripheral USARTO is not intal
20 ico oA [201PI007  CN7IS)ICN3I2JPZ3/CNS(AIPIO0_7 12C_SOA ot Specifed n/a Pullup Disabled  Enabled a e s efpheECo G
2psw_Labo2 O Nxp LPCBOS" (ZPSW Lab02)
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Biblioteka graficznego wyswietlacza 12C

4. Przejdz do zaktadki Clocks a nastepnie kliknij dwukrotnie bloczek FRO_OSC i zmien
czestotliwos¢ generatora FRO_OSC na 30 MHz:

E Clocks Table | e Clocks Diagram 31 - @ Q@ @E svsconfoose ¥[= 11| 4 overview [ Code previ [ Regsters = Dotais 32 () ClockCons = 1

Pp—— ) T@®aAD
; | s —
E s drplia =

5. Nastepnie kliknij dwukrotnie bloczek I2ZCOCLKSEL i wybierz main_clk (15 MHz):

i - 12C0CLKSEL i

E main_clk ] :

H fig0ck_| L *_stcb%o clock

1 fro_div !

i i

| [

6. Przejdz do zaktadki Peripherals, wybierz Peripheral drivers i zaznacz 12C z listy

sterownikdw:

jo v Functiona Group _BOARD.ntParigherals MBI END e Qg = QB X®u OB
52 [2) Code Preview =g

© @ @ zswian

& Components 52 | Paripheras

ion - HW Info
Lpcaoa

Part number: - LPCB04M101/DH24
Board: LPCXpresso804
SDK Varsion:  ksdk2_0

> Project

v Peripherals.

Configures the ltalz @ ) @ Select configuration component
Select which components should be offered  Present in the tool-chain project |¥

Configuration component Component description
/0 (GPIO)

v Generated code

¥ Update code enabled

er tools
.m @ Open SDK components manager Cancel [ o

& problems 53 BlY =0
Level + Resource ssue origin Target Type
G Warning  USARTO Peripheral USARTO is not intilized  Pins:BOARD_InitDEBUG_UARTPins  Peripherals: BOARD. InitPeripherals  Validation
" Warning  12C0 Pariphoral 12C0 s not iniialized  Pins:BOARD. Iiti2CPins Pariphorals: BOARD_nitPeripherals  Validation
2pSW_Lab02 ) NXPLPCBO4* (ZPSW.Lab02)

7. Wybierz interfejs I2C0 i zmien domyslag predkos¢ transmisji na 400 000 bps:

[@12c0 % =g
Inter-Integrated Circuit (12C) [peripheral drivers (Device specific)] ‘s @
Name |2C Custom name
Mode Polling ¥ Peripheral 12C0 v
v 12C general configuration Preset Custom... o
12C mode Master mode Y
Clock source 12C0 clock - BOARD_BootClockFRO18M: 15 MHz, BOARD_BootClockFRO24M: Inactive, BOARD_BootClockFRO30M: Inactive i
Clock source frequency 15 MHz (BOARD_BootClockFRO18M) i

v Master configuration

Enable master mode
Baud rate in bits per second 400000

Enable internal timeout function

8. Kliknij Update Code w celu wygenerowania konfiguracji interfejsu 12CO.
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Il. Biblioteka wyswietlacza graficznego
1. Kliknij prawym klawisze myszy na folderze source w workspace a nastepnie wybierz
New->Header File:

[{5 Project Explorer 53 | ii!i Registers %5 Faults 2, Peripherals+ = B | [g zZPSW_Lab02.c
B Y B ¢ 15 xoNeith
v (5 ZPSW_Lab02 <Debug> 16 * contr
> @ Project Settings i; *  softw
b *
> 4 Binaries 19 * THIS SO
> @lincludes 20 * ANY EXP
> E@emsis 21 * WARRANT
> (@B board 22 * DISCLAI
23 * ANY DIR
>
; B:""fp""“"' 24 % (INCLUD
@ device 25 L0SS OF
> (Bdrivers 26 x AN E
- 5
> [¢sem New > | [ Project... t
> [92PS GoInto .
> (@startup LT File
> (Butilities  Open in New Window ¥ Board SDK Wizard...
v ?g":’“ Show In W > [ File from Template
oal -
> @ com Show in Local Terminal > (9 Folder 1
> (= devi < |
> G B Copy C | @ Class |
> Esoul Paste Bl [ Header File |
> Estar 3¢ Delete |¢7 Source File '
> G utili s
- 35708 Source > &Y Source Folder
> [gt Move... N N
T C/C++ Project
> [HE Rename... ) cf !
> Be
Example...
> [Rc g Import... =} i
, %Z 4 Export... I Other... |
. . [W¥sT BOARD_
’ %" Build Project 5 BOARD_
> We . =
. 53 #ifndef BO
> e & Refresh 54 /% Ini
>3 ingex > 3 senait
U Quickstart Pz yjid Targets > =0 s7
g g 58 PRINTF
Mcu Resource Configurations. > 59
o) Project . 60 .
Profiling Tools > 61 while(
- i . 62
Create orin - Restore from Local History... 63 ¥
Utilities > gg ) return
Tools > 66
1 Validate (@) Installed SDKs |
~ Buildyourg 3§ Run C/C++ Code Analysis
&, Buil Team > CDT Build Console [z
& cle Compare With > P"°§Sﬁ'¥-m§
Source > -
DR © o8 1 StA
Properties Finished buildi

# 4§ Del
£+ 3 Performing post

armnnna-ashi_c

2. Nazwij plik oled.h:

[ ] [ ] New Header File

l Header File

Create a new header file.
=
|
: Source folder: ZPSW_Lab02/source Browse...
| Headerfile: | oled.h| |
Template: Default C header template 8 Configure...

® corcel | I
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3. Kliknij prawym klawisze myszy na folderze source w workspace a nastepnie wybierz
New->Source File:

[ Project Explorer 8% | ifi Registers & Faults 2, Peripherals+ = B | [ zPsw_Labo2.c
8% Y @ ¢ 15 o Neith
v E5ZPSW_Lab02 <Debug> 16 * contr
> @ Project Settings 17 *  softw
> 18 *
> 4 Binaries 19
> @lincludes 20 x
> Bcemsis 21 *x
> (2 board g *
*
> (£ component Ey
> (@ device 35 x
> (drivers 26 *
> [¢jsem New > | [ Project... t
> [92PS Go Into oy
> (Sstartup [ File
> (Butilities Open in New Window ¥ Board SDK Wizard...
v ?;‘;““ Show In S2w > [ File from Template
oal
> Gocom Show in Local Terminal > | (9 Folder F
> (= devi E i '
> Edriv [E) copy G Class i
> = soul Paste B8V [h Header File :
> Estar R Delete [ \
> utilit 2
v %5288 Source > &Y Source Folder
> [gt Move... N
c’| C/C++ Project
> [HE Rename... =1 e '
> [@e
Example...
> [Be gy Import... g b {
> e 4 Export... [ Other... 3
> e .
> § . 51 BOARD_
, %z Build Project 52 BOARD_
&) Refresh 53 #ifndef BO
> %c 3 54 /% Ini
> [a 55 BOARD_
5 Index > F 56 #endif
O Quickstart Pz Byild Targets > = 8 57
. 58 PRINTF
McCU Resource Configurations > 29
e Project n 60 .
Profiling Tools > 61 while(
~ Createorin pegtore from Local History... g }
Utilities > 64 return
65 }
Tools > 66

Validate (@) Installed SDKs |
~ Buildyourg % Run C/C++ Code Analysis
@ 4, Bul Team > CDT Build Console [z
& Cle  Compare With > PROGRAM_FLAS
BOOT_FLAS
S | SR P BE8 10_SRA
45 0ot Properties ® Finished buildi
* Performing post
4. Nazwij plik oled.c:
[ ] [ ] New Source File |
Source File - 3
| -
| Create a new source file. C |
Source folder: ZPSW_Lab02/source Browse...
|
Source file: |o|ed.c I
Template: Default C source template (2] Configure...

@ corcel | NI
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5. Przejdz do pliku oled.h i zmodyfikuj kod jak ponizej:

#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(0x02, OLED_CMD); OLED_Write_Byte(@x1@, OLED_CMD);}
#define OLED_CMD [4]

#define OLED_DAT 1

#define OLED_WIDTH 128

#define OLED_HEIGHT 64

#define OLED_PAGES (OLED_HEIGHT / 8)

void OLED_Init(I2C_Type x*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);

#endif /x OLED_H_ */

6. Przejdz do pliku oled.c i zmodyfikuj kod jak ponizej:

#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, /x # */
0x24,0x2a,0x7f,0x2a,0x12, /*x 0x *x/
0x23,0x13,0x08,0x64,0x62, /* % */
0x36,0x49,0x55,0x22,0x20, /* & */
0x00,0x05,0x03,0x00,0x00, /* ' *x/
0x00,0x1c,0x22,0x41,0x00, /* ( *x/
0x00,0x41,0x22,0x1c,0x00, /* ) */
0x14,0x08,0x3e,0x08,0x14, /*x // */
0x08,0x08,0x3e,0x08,0x08, /* + */
0x50,0x30,0x00,0x00,0x00, /* , */
0x08,0x08,0x08,0x08,0x08, /* — *x/
0x00,0x60,0x60,0x00,0x00, /* . */
0x20,0x10,0x08,0x04,0x02, /* / */
0x3e,0x51,0x49,0x45,0x3e, /* 0 */
0x00,0x42,0x7f,0x40,0x00, /x 1 x/
0x42,0x61,0x51,0x49,0x46, /* 2 */
0x21,0x41,0x45,0x4b,0x31, /* 3 */
0x18,0x14,0x12,0x7f,0x10, /* 4 *x/
0x27,0x45,0x45,0x45,0x39, /* 5 *x/
0x3c,0x4a,0x49,0x49,0x30, /* 6 */
0x07,0x71,0x09,0x05,0x03, /x 7 x/
0x36,0x49,0x49,0x49,0x36, /* 8 */
0x06,0x49,0x49,0x29,0x1le, /* 9 */
0x00,0x36,0x36,0x00,0x00, /* : */

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,
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,
0x3e,0x41,0x41,0x41,0x3e,
0x7f,0x09,0x09,0x09,0x06,
0x3e,0x41,0x51,0x21,0x5e,
0x7f,0x09,0x19,0x29,0x46,
0x26,0x49,0x49,0x49,0x32,
0x01,0x01,0x7f,0x01,0x01,

~
*
4NV DO VOZEZrARUHIOTMMOUO@®ED® NV Il A=
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i

0x3f,0x40,0x40,0x40,0x3f, /*
0x1f,0x20,0x40,0x20,0x1f, /*x
0x3f,0x40,0x38,0x40,0x3f, /*x
0x63,0x14,0x08,0x14,0x63, /*
0x07,0x08,0x70,0x08,0x07, /*
0x61,0x51,0x49,0x45,0x43, /*
0x00,0x7f,0x41,0x41,0x00, /*
0x02,0x04,0x08,0x10,0x20, /*
0x00,0x41,0x41,0x7f,0x00, /*
0x04,0x02,0x01,0x02,0x04, /*
0x40,0x40,0x40,0x40,0x40, /* _ */
0x00,0x00,0x03,0x05,0x00, /* = */
0x20,0x54,0x54,0x54,0x78, /*
Ox7F,0x44,0x44,0x44,0x38, /*x
0x38,0x44,0x44,0x44,0x44, /x
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, /*x
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, /*
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, /*
0x3c,0x40,0x40,0x20,0x7c, /*
0x1c,0x20,0x40,0x20,0x1c, /*
0x3c,0x40,0x30,0x40,0x3c, /*
0x44,0x28,0x10,0x28,0x44, /*x
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/
oxff,oxff,oxff,oxff,oxff, /x x/

SN XEZ<C
*
~

Y— AN XEI<CAHVWITQTOSTI AX—HITQ-HDQOTQ
*
~

static void OLED_Write_Byte(uint8_t chData, uint8_t chCmd)
{

}

cmd_buff[0]
cmd_buff[1]

= chCmd ? 0x40 : 0x80;
= chData;

if (kStatus_Success == I2C_MasterStart(I2C_base, I2C_MASTER_SLAVE_ADDR_7BIT, kI2C_Write)) {

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

void OLED_Init(I2C_Type xbase)
{

}

I2C_base=base;

// simple wait

for(volatile int i=0; i1<1000000; i++);
// SH_1106 configuration sequence
OLED_Write_Byte(@xAE, OLED_CMD);
OLED_Write_Byte(@x02, OLED_CMD);
OLED_Write_Byte(0x10, OLED_CMD);
OLED_Write_Byte(0x40, OLED_CMD);
OLED_Write_Byte(@xB@, OLED_CMD);
OLED_Write_Byte(@x81, OLED_CMD);
OLED_Write_Byte(@xFF, OLED_CMD);
OLED_Write_Byte(@xAl, 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();

void OLED_Display_On(void)
{

OLED_Write_Byte(@x8D, OLED_CMD);
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OLED_Write_Byte(@x14, OLED_CMD);
OLED_Write_Byte(@xAF, OLED_CMD);
}

void OLED_Display_Off(void)
{

OLED_Write_Byte(@x8D, OLED_CMD);
OLED_Write_Byte(@x1@, 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]l[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 (1 =0; 1i<5; 1++) {
s_chDispalyBuffer[x+i+(6%j)][y] = FontSystem5x8[5xc+i];

¥
s_chDispalyBuffer[x+i+(6xj)] [y]=0;
j+;

7. Przejdz do gtéwnego pliku projektu i zmodyfikuj kod jak ponizej:

#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);
OLED_Puts(30, 2, "Hello world");
OLED_Refresh_Gram();
while(1) {
}
return 0 ;

}
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8. Podtgcz wyswietlacz do ptytki prototypowej wedtug ponizszego schematu:

9. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie.

10. Dopisz dodatkowe funkcje do biblioteki wyswietlacza: OLED_Draw_Point,
OLED_Draw_Line oraz OLED_Draw_Bitmap.
11. Przejdz do pliku oled.h i zmodyfikuj kod jak ponizej:

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

#define OLED_DAT 1

#define OLED_WIDTH 128

#define OLED_HEIGHT

#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);

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 yl);
void OLED_Draw_Bitmap(const uint8_t xbmp);

static const unsigned char LogoKI [] = {

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0xCO, OxEOQ,
0xF0, OxF8, OxFC, OxFE, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, @OxFF, @OxFF, @OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxEQ, OxFO, O0xF8, OxFC, OxFE, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
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0x3F, 0x3F, 0x3F, Ox3F, Ox3F, Ox3F, O0x3F, 0x3F, 0x3F, 0x3F, 0x3F, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0xCO, OxEQ, OxEO,
0xE0, OxE0, OxE0, OxEQ, OxEQ, OxEQ, OxEQ, O0xEQ, O0xEQ, OxEQ, OxEQ, OxEQ, 0x60, 0x20, 0x00, 0x00, 0x00, 0x00, 0x00, OxEQ, OxEQ, OxEO,
0xEQ, OxEQ, OxEQ, OxEQ, OxEQ, OxEQ, OxEQ, OxEQ, O0XEQ, OxEQ, OxEQ, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, OxEQ, 0xFO, OxF8, OxFC, OxFF, @OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x7F, @0x1F, @xOF, 0x07, 0x03, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, @0xFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x80, 0xC0, O0xEQ, 0xF@, OxFC, OxFE, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, OxFF, OxFF, Ox7F,
0x1F, 0xOF, 0x07, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, @0xFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x@F, 0x1F, @x7F, OxFF, OxFF, OxFF, OxFF, OxFF, @xFF, OxFF, OxFF, OxFF, OxFF, @OxFF, @0xFD, 0xF8, 0xFo,
0xC0, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, @0xFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x03, 0x07, Ox1F, O0x3F, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFC, OxF8, 0xF@, 0xC0, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @0x7F, @0x3F, 0x1F, 0x0F, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x07, OxOF, Ox3F, Ox7F, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, @OxFF, @xFF, OxFF, OxFC, OxF8, OxF@, 0xC0, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, O0x7F, Ox3F,
0x1F, OxOF, 0x07, 0x03, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

+
#endif /* OLED_H_ %/

12. Przejdz do pliku oled.c i dodaj ponizsze funkcje (na koncu pliku):

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 %38

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 yl, uint8_t x2, uint8_t y2)
{

uint8_t x, y;
intl6_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 = 2xdx - dy;
for(intl6_t i=0; i<=dy; i++){
OLED_Draw_Point(x,y,1);
if(P < 0){
P += 2xdx;
y += addy;
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Yelse{
P += 2x(dx - dy);
X += addx;
y += addy;

}

}
void OLED_Draw_Bitmap(const uint8_t xbmp) {
for (uint8_t i = 0; i < 8; 1 ++) {

for (uint8_t j = @; j < OLED_WIDTH; j ++) {
s_chDispalyBuffer[j][i] = xbmp++;
}

}
OLED_Refresh_Gram();

13. Przejdz do gtéwnego pliku projektu i zmodyfikuj kod jak ponizej:

#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. %/
BOARD_InitDebugConsole();

#endif
/* Initialize OLED x*/
OLED_Init(I2C@_PERIPHERAL);
OLED_Draw_Bitmap(LogoKI);
OLED_Refresh_Gram();
while(1) {
}
return 0 ;

}

14. Zbuduj projekt, zaprogramuj uktad i sprawdz dziatanie poszczegdlnych funkgji.

lll. Zadania

1. Napisz funkcje rysujaca line przerywang oraz funkcje rysujgca okrag:

void OLED_Draw_Dotline(uint8_t x1, uint8_t y1, uint8_t x2, uint8_t y2);

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